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SET # 01         SOLUTION
PHYSICS 

SECTION-A 
1. Official Ans. by NTA (C) 
Sol. B = 3 × 1010 

 
V

0.02
V
D

- =  

 
D Dæ ö= Þ D = - ç ÷D è ø-

P V
B P B

V V
v

 

 10(3 10 )(0.02)= ´  

 8 26 10 N / m= ´  

2. Official Ans. by NTA (A) 

Sol. F q(v B)= ´
r rr

 

 F v^
r r

 

 Work done = ×
rr

F S  

 Work done = 0 
3. Official Ans. by NTA (C) 

Sol. 

1.5V

1.5V r/2
1.5V

r

10W

20W

20W

r  

 V = E – ir/2 

 1.2 = 1.5 – i 
r
2

æ ö
ç ÷
è ø

 

 
r

i 0.3
2
=  

 
1.5 ir

i 10i 1.5
r 210
2

= Þ + =
+

 

 10i = 1.5 – 0.3 

 i = 0.12 A 

 
0.6

r 5
0.12

Þ = = W  

4. Official Ans. by NTA (D) 

Sol. = =
D °
Q J

S
m T Kg C

 

 
Q J

L
m Kg

= =   

5. Official Ans. by NTA (D) 

Sol. 
2V (2sin cos )

R
g
q q

=  

 
q

= Þ =
q

Vsin gt
t V

g sin
 

 
2 2

2

g t 2sin cos
R .

gsin
q q

Þ =
q

 

 
22gt

tan
R

q =  
220t

R
=  

 
2

R
cot

20t
q =  

6. Official Ans. by NTA (B) 
Sol. 2a g 0.5 9.8 4.9m / s= -m =- ´ =-  

 
2v 9.8 9.8

d
2a 2(4.9)

´
= =  

 = 9.8 m 
7. Official Ans. by NTA (C) 
Sol. T = Mw 2R 
 T = 80 N    M = 0.1    w = ?     R = 2m 
 80 = 0.1 w2(2) 
 w2 = 400 
 w = 20 
 2pf = 20 

 
10 rev

f
s

=
p

 

 
600 rev

min
=

p
 

8. Official Ans. by NTA (B) 
Sol. Mg = qE 

 3 5(0.1 10 )(9.8) 4.9 10 q-´ = ´  

 
4

5

2 10
q

10

-´
=  

 9q 2 10 C-= ´   

9. Official Ans. by NTA (C) 
Sol. 2ˆ ˆF 4xi 3y j= +  

 WD = DKE 

 ˆ ˆW F.(dxi dyj)= +ò
r

 

 
2 3

2

1 2

4xdx 3y dx= +ò ò  

 2 2 3 3
1 2(2x ) (y )= +  

 (8 2) (27 8)= - + -  

 6 19 25J= + =  
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10. Official Ans. by NTA (B) 

Sol. 
M

Mg' g
3

=  

 
g

g'
3

=  

 
2

R g
g ' g

R h 3
æ ö= =ç ÷+è ø

 

 
R 1

.
R h 3

=
+

 

 h ( 3 1)R= -  
 (1.732 1)6400= -  

 h 4685km=  
11. Official Ans. by NTA (A) 
Sol. Considering sinusoidal AC. 

 Phase at maximum value 
p

=
2

 

 Phase at rms value = 
p3
4

 

 Thus phase change 
p p p

= - =
3
4 2 4

 

 Now w = 2pf 
 = 2p × 50 
 = 100 p 

 time taken t = 
q p
= =

w p
/ 4 1

s
100 400

 

 t = 2.5 × 10–3 = 2.5 ms  
12. Official Ans. by NTA (A) 
Sol. 1 2A 5 A 3= =  
 2 (1.5) 3Dq = p = p  

 2 2
net 1 2 1 2A A A 2A A cos(3 )= + + p  

 1 2A A= -  

 = 2cm 
13. Official Ans. by NTA (C) 
 Allen Ans. (BONUS) 
Sol. r 1.61m =  r 6.44Î=  

 2B 4.5 10-= ´  
 E = ? 

 
0 0

1 1
C V= =

m Î mÎ
 

 r r

C
1.61 6.44

V
= m Î = ´  

 
8

73 10
V 9.32 10 m / s

B 1.61 6.44

E ´
= = = ´

´
 

 2 7E 4.5 10 9.32 10-= ´ ´ ´  
 64.2 10= ´  

14. Official Ans. by NTA (C) 
Sol. According to Rutherford, e– revolves around 

nucleus in circular orbit. Thus e– is always 

accelerating (centripetal acceleration). An 

accelerating change emits EM radiation and 
thus e– should loose energy and finally should 

collapse in the nucleus. 

15. Official Ans. by NTA (D) 

Sol. P RQ (B.E) (B.E)= -  

 (105 115)(6.4) (220)(5.6)= + -  

 = 176 MeV 

16. Official Ans. by NTA (C) 

Sol. c mf 3.5GHz f 3.5MHz= =  

 Side band frequencies are fc –  fm &  fc +  fm. 

which are almost fc 

 
c

c
f

l =  

 Minimum length of antenna  

 = 
8

9
c

c 3 10
f 4 4 3.5 10 4

l ´
= =

´ ´
 

 = 21.4 mm 

17. Official Ans. by NTA (B)  
Sol.   

 

Source T

T=273+ 27
  =300K

n=25%

 

 
300

1 0.25
T

- =  

 
300

0.75
T

=  

 T = 400K 

 If efficiency increased by 100% then new 

efficiency Þ n’ = 50%  

 
300

1 0.5
T '

- =  

 T' 600K=  

 Increase in temp = 600 – 400 

          = 200 K    or    200°C 
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18. Official Ans. by NTA (D) 

Sol.

 
6

4 70
9

q 7 10
K

1A E 30 10 3.6 10
4 9 10

-

-

´
= =

Î p´ ´ ´ ´
p´ ´

 

 
36 7

K 2.33
30 3.6

´
= =

´
 

19. Official Ans. by NTA (C) 

Sol. 
2

0 0
C a 2 2 3/2

I Ir
B ,B

2r 2(x r )
m m

= =
+

 

 At  
r

x
2

=  

 
2

0
a 3/22

2

Ir
B

r
2 r

4

m
=

æ ö
+ç ÷

è ø

 

 
3/22

0 0
3/2

2

Ir I 4
2r 55

2 r
4

m m æ ö= = ç ÷
è øæ ö

ç ÷
è ø

 

 
3

0I 2
2r 5

m æ ö
= ç ÷

è ø
 

20. Official Ans. by NTA (B) 

Sol. T R ,
k

D a a
l

 

 1 1 2

2 1 2 1

T k 16 k
T k k 8

D
= ´ = ´

D
l

l
 

 1
1

20 16 k
k 8k

80 k 8
= ´ ® =  

 

SECTION-B 

1. Official Ans. by NTA (12) 

Sol. 0.056 kg N2 = 56 gm of N2 = 2 mole of N2 

 T1 = 400 K, v Ta  so 2 1T 4T 1600K= =  

 
f

Q nR T
2

= D  

 f = 5 

 Q = 12 k cal 

2. Official Ans. by NTA (10) 
Sol.   

 

1 3

2

 

 
1

1 1 3 2
1

f 15 2 R
æ ö é ù= = -ç ÷ ê úè ø ë û

 

 
1 1
R 15
=  

 
eq 1 2 3

1 1 1 1
f f f f

= + +  

 
1 5 2 1

1
15 4 R 15

-æ öé ù= + - +ç ÷ê úè ø ë û
 

 
1 1 1

15 30 15
= - +  

 
2 1 2

30
- +

=  

 =
1

30 10
3
=  

 = 10 

3. Official Ans. by NTA (750) 

Sol. 3
i

10mV
r 10

10 A
= = W

m
 

 
1.5mA

150
10 A

b = =
m

 

 0
V

i

R 5000
A 150 750

r 1000

æ ö æ ö= b = ´ =ç ÷ ç ÷
è øè ø

 

4. Official Ans. by NTA (242) 
Sol. f 50Hz=  

 LX 2 fL= p  

 32 (50)(200 10 )-= p ´  

 = 20pW  

 0 rms
0

L L

V V 2
i

X X
= Þ  

 
(220) 2 11 2

20
= =

p p
 

 o

242
i =

p
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5. Official Ans. by NTA (3) 

Sol. asin
2

3l
q =    

 
y 3
L 2a

l
= q =   L = 2m 

 1
1

3 L
y

2a

l
=   l2 = 655 nm 

 2
2

3 L
y

2a

l
=   l1 = 650 nm 

    a = 0.5 nm 

 2 1
2 1

3( )
y y y L

2a

l - l
D = - =  

 9
3

3(655 650)
2 10

2 0.5 10
-

-

-
= ´ ´

´ ´
 

 9
3

3 5 2
10

1 10
-

-

´ ´
= ´

´
 

 = 53 10-´  
6. Official Ans. by NTA (2) 

Sol. 2
th

1
hv hv mv

2
= +  

 thv 2v=  

 2
th th 1

1
2hv hv mv

2
= + ….. (1) 

 thv 5v=  

 2
th th 2

1
5hv hv mv

2
= + ….(2) 

 

2
1

th

2 th
2

1
mv hv2

1 4hvmv
2

=  

 

2

1
2 1

2

v 1
v 2v

v 4

æ ö
= Þ =ç ÷

è ø
 

7. Official Ans. by NTA (3) 
Sol. Let height of tower be h and speed of 

projection in first two cases be u. 

 t = 6s

u

h

case-I

t = 1.5s

u

h

case-II

t = ?

u = 0

h

case-III 

 

 For case-I : 2nd equation = + 21
s ut at

2
 

 ( ) ( )2= - +
1

h u 6 g 6
2

 

 H = – 6u + 18 g …. (i) 

 For case-II : ( ) ( )2= +
1

h u 1.5 g 1.5
2

 

 = +
2.25g

h 1.5u
2

 … (ii) 

 Multiplying equation (ii) by 4 we get  
 4h = 6u + 4.5 g …. (iii) 
 equation (i) + equation (iii) we get 5h = 22.5g 
 h = 4.5g … (iv) 
 For case-III : 

 = + 21
h 0 gt

2
 … (v) 

 Using equation (4) & equation (5) 

 = 21
4.5g gt

2
 

 t2 = 9 Þ t = 3s 
8. Official Ans. by NTA (120) 
Sol. By energy conservation 
 PE = KE 

 2H 1
mg H kx

2 2
æ ö+ =ç ÷
è ø

 
H

x
2

æ ö=ç ÷
è ø

 

 
3 1

0.100 10 (0.10) k(0.05 0.05)
2 2

´ ´ = ´  

 
3 0.10

k
0.05 0.05

´
=

´
 

 
3 1000

120 N / m
25

´
= =  

9. Official Ans. by NTA (25) 

Sol. 1 1

2 2

e
=

e
l

l
 

 
2

3 75cm
2

=
l

 

 2 50cm=l  

 1 2 75 50- = -l l  
 = 25 cm 

10. Official Ans. by NTA (6) 
Sol. Let mass of meter scale be m. 

30 cm 10 cm

0.02g

10 cm

mg
knife

40 cm

20gm 
0.02kg
 

 
 Balancing torque about knife edge 
 (0.02g) × (30 × 10–2) = mg × (10 × 10–2) 
 m = 0.06 kg = 6 × 10–2 kg 
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CHEMISTRY 
SECTION-A 

1. Official Ans. by NTA (C) 

Sol. C15 H30  + 2

45
O

2
 → 15CO2   + 15H2O  

 Mass of fuel = 0.756 × 1000 g 

 No. of moles of fuel = 
0.756 1000

210
´

 

 Wt. of oxygen = 
0.756 1000 45

32
210 2

´
´ ´

=2592g 

 Wt of CO2 = 
0.756 1000

15 44
210

´
´ ´ = 2376 g 

2. Official Ans. by NTA (B) 
Sol.  Based on “n + l” rule only (B) has pair of 

electron in degenerate orbitals  
3. Official Ans. by NTA (B) 
Sol.  

List – I List – II 
(A) [ ]2

4PtCl
-  (III) dsp2 

(B) 
5BrF  (IV) sp3d2 

(C) 
5PCl  (I) sp3d 

(D) ( ) 3

3 6
Co NH

+
é ùë û  

(II) d2sp3 

 

4. Official Ans. by NTA (B ) 

Sol.   A(g)         �     B(g) + 
1
2

C (g) 

 Initial : Pi                            0           0 

 At eq.: iP(1 )-a               iP .a         Pi
2
a

 

 Now, equilibrium pressure (p) , 

 P = Pi × 1
2
aæ ö+ç ÷è ø

 

 \ A

1
P P

1
2

æ ö
- aç ÷= ç ÷a+ç ÷è ø

 

 BP P
1

2

æ ö
aç ÷= ç ÷a+ç ÷è ø

 

 C
2P P

1
2

aæ ö
ç ÷= ç ÷a+ç ÷è ø

 

 \

1
2

c B

A

P P
K

P
´

=  

 
( ) ( )

3 1
2 2

1
2

p
K

2 1

a
=

+ a - a
 

5. Official Ans. by NTA (C) 
Sol.    Statement I : Fact 
 Statement II: The principle emulsifying 

agents for O/W emulsions are proteins, gums 
natural and synthetic soaps etc… 

6. Official Ans. by NTA (B) 
Sol. Na2O = Basic  
 As2O3 = Amphoteric  
 N2O = Neutral  NO = Neutral  
 Cl2O7 = Acidic  
7. Official Ans. by NTA (A) 
Sol.  

 List  - I  List - II 
(A) Sphalerite  (IV) ZnS 
(B) Calamine (III) ZnCO3 
(C) Galena (II) PbS 
(D) Siderite (I) FeCO3 

 
8. Official Ans. by NTA (B) 
Sol. Nitrogen . Around 55% of hydrogen around 

would goes to ammonia production. 
9. Official Ans. by NTA (A) 
Sol. (A) Both LiCl and MgCl2 are soluble in 

ethanol  
 (B) Li and Mg do not form superoxide  
 (C) LiF has high lattice energy  
 (D) Li2O is least soluble in water than other 

alkali metal oxides  
10. Official Ans. by NTA (C) 

Sol. (A) (B)  
 Two  3 centre – 2 – electron bonds 
 (C) B2 H6 is e– deficient species  
 (E) B2H6 is non – Planar molecule  
 (D) BF3 + LiAlH4 → 2B2H6 + 3LiF + 3AlF3 
 NaBH4 + I2  → B2H6 + 2NaI + H2  
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11. Official Ans. by NTA (A) 
Sol. Order of stability: -  

 3 3 3 3NF NCl NBr NI> > >  

12. Official Ans. by NTA (B ) 
Sol. Calcium and phosphate are the major 

components of teeth enamel  
13. Official Ans. by NTA (B) 

Sol. 8 10C H  DU = 9 –5 = 4  

CH3

NO2

HNO3

H2SO4

CH3

A

Br2

D

CH3

NO2

Br

CH2

NO2

alc. KOH

B

C

 
14. Official Ans. by NTA (A) 
Sol. I. Better packing efficiency of monocarboxylic 

acids with even number of carbon atoms 
results in higher M.P 

 II. As molar mass increases hydrophobic part 
size increase hence solubility decreases.  

15. Official Ans. by NTA (C) 

Sol.  is a conjugated diketone  

16. Official Ans. by NTA (D) 
Sol.   
        

O
CH3

Br

NaCN
O

CH3

CN

OH-
O

CH3

CH
CN

O

O
CH3

CN
O

H2/Ni

O
CH3

OH

NH2

 
17. Official Ans. by NTA (D) 
Sol. Factual   

18. Official Ans. by NTA (B) 
Sol. Cellulose contains b – glycosidic linkages 

only  
19. Official Ans. by NTA ( D) 
Sol. Penicillin G following is a narrow spectrum 

antibiotic 
20. Official Ans. by NTA (A) 
Sol. Ni2+ + DMG– → [Ni (DMG)2] ↓  
 (Bright red precipitate) 

SECTION-B 
1. Official Ans. by NTA (43 ) 

Sol.   X 6®  
2

Y 2 6 8
3

® ´ ´ =  

 % X = 
6

100
14

´ = 42.8 ~ 43% 

2. Official Ans. by NTA (747 ) 

Sol.   3 22O 3O (g)�  

 
2
5

          
3
5

 

 2

3

3
O

p 2
O

P
k

P
=  

 pk 1.35=  

 pG –RT ln kD ° =  

 –8.3 300 ln= ´ ´ 1.35 

 = –747 J/mol 
3. Official Ans. by NTA (54 ) 
Sol. C.R.Tp =  

 7.47= C × 0.083 × 300 
 C = 0.3 M 
 = 0.3 ×180 gL–1 
 = 54 gL–1 
4. Official Ans. by NTA (5 ) 

Sol. 

–
2

2

2
2

Anode : H 2H 2e

Cathode : Cu 2e Cu

Cu H 2H Cu

+

+ -

+ +

® +

+ ®

+ ® +

 

 Ecell = 

2

0
cell 2

H0.06
E log

2 Cu

+

+

é ùë û-
é ùë û

 

 0.576 = 0.34 – ( )

2
H0.06

log
2 0.01

+ì üé ùï ïë û
í ý
ï ïî þ

 

 + 3.93 –log(H ) log0.1 pH 4.93+ + Þ = ~ 5  



®

 
ALLEN® JEE (Main) Examination June-2022 

    
 

9

E 

no
de

06
\B

0B
B-

BC
\K

ot
a\

Je
e 

M
ai

n\
JE

E 
M

ai
n-

20
22

_T
es

t P
ap

er
 B

oo
kl

et
\0

3_
Ju

ne
 S

ET
-1

 to
 1

2_
PC

M
_S

ol
ut

io
n.

D
oc

 

5. Official Ans. by NTA (154 ) 

Sol. ln k = ln A – 3
3

Ea
10

10 RT
´  

 
3

3

10 Ea
nA

T 10 RT
é ù= + -ê úë û

l  

 From the graph  

 3

Ea
18.5

10 R
-

= -
´

 

 Ea = 153.735 kJ/mol 

 ~154 

6. Official Ans. by NTA (0) 

Sol. 
6 6

2 2
24 7Cr O ,Cr O

+ +
- -  difference is zero 

7. Official Ans. by NTA ( 7) 

Sol.   

 
 X = 1 

 Y = 6 

8. Official Ans. by NTA (63) 

 Allen Ans. (Bonus) 

Sol. meq of NaOH used = 30 ×0.25  

 meq of H2SO4 taken = 50 × 0.5 

 \ meq of H2SO4 used  

 = 50 × 0.25 ×30 ×0.25 = 17.5 m mol of NH3  

 \ % N = 
317.5 10 14

100 147.59%
0.166

-´ ´
´ =  

 (Not possible) 

9. Official Ans. by NTA (3) 

Sol.   

  
 

10. Official Ans. by NTA (2) 
Sol. Answer (2) 

  
 

MATHEMATICS 
SECTION-A 

1. Official Ans. by NTA (D) 
Sol. A {z C:1 | z (1 i) | 2}= Î £ - + £  

 
 B {z A :| z (1 i) | 1}.= Î - - =  

 A BÇ  has infinite set.   
2. Official Ans. by NTA (D) 
Sol. 32022 = 91011 = (10 –1)1011 = 10 m –1 = 10 m –5 + 4 
 = 5 (2m –1) + 4  (m is integer)  
 Remainder = 4  
3. Official Ans. by NTA (A) 
Sol. Let r be the radius of spherical balloon  
 S = Surface area  
 S = 4 r2 

 
dS dr

8 r k
dt dt

= p ´ =  (constant) 

 24 r kt Cp = +  (C is constant of integration)  
 For t  = 0 , r = 3  ⇒36 Cp =  
 For t  = 5 , r = 7  ⇒K 32= p  

Region of Set A 

Set B (1, –1) 

(1,1) 
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 24 r 32 t 36p = p + p  
 r2 = 8t + 9 
 for t = 9  
 r2 = 81 
 r = 9 
4. Official Ans. by NTA (C) 
Sol. E1 = denotes selection for 1st bag  
 E2 = denotes selection for 2nd bag 

 P (E1)= 
1
2

,  P(E2)= 
1
2

 

 A = selected balls are 1 red & 1 black  

 
3 1

1 1
6

1 2

C CA 1
P

E 5C

æ ö ´
= =ç ÷è ø

 

  
2

3 2
1 1

1 C

C CA 12
P

E (n 5) (n 5)(n 4)

æ ö ´
= =ç ÷ + + +è ø

 

 
1

11

1 2
1 2

A
P(E ) P

EE
P

A A A
P(E ) P P(E ) P

E E

æ ö
´ ç ÷è øæ ö =ç ÷è ø æ ö æ ö

´ + ´ç ÷ ç ÷è ø è ø

 

 = 

1
610

1 6 11
10 (n 5)(n 4)

=
+

+ +

  Þ n = 4  

5. Official Ans. by NTA (A) 
Sol. 2 2x y Ax By C 0+ + + + =  is passing through 

(0,6)  
 Þ  6B + C = – 36 
 The tangent of the parabola y = x2 at (2, 4) is  
 4x –y –4 = 0  ----(1) 
 The tangent of circle 
 2 2x y Ax By C 0+ + + + = at (2, 4) is  
 (4 + A) x + ( 8 + B)y + 2A + 4B +2C = 0 -(2) 
 From Equation (1) and (2) 

 
4 A 8 B 2A 4B 2C

4 1 4
+ + + +

= =
- -

 

 A 4B 36+ = -  ---(3) 
 3A 4B 2C 4+ + = -    ---(4) 
 From equation (3) and (4)  
 A+ C = 16  
6. Official Ans. by NTA (B) 
Sol. x y z+ + = a  

 x 2 y 3z 1a + a + = -  

 x 3 y 5z 4+ a + =  

 Has inconsistent solution  

 D = 

1 1 1

2 3 0

1 3 5

a a =
a

 

 2( 1) 0Þ a - =  
 1a =  
 For 1a =  

 D1 = 

1 1 1

1 2 3

4 3 5

-   

 = (10 – 9) – (–5–12) + (–3–8)  
 = 1+17 –11  ≠ 0 
 For 1a = the system of equation has 

Inconsistent solution 
7. Official Ans. by NTA (B) 
Sol. Here ,a b  roots of equation 23x x 1 0+ l - =  

 
3

-l
a + b = , 

1
3
-

ab =  

 
( )2

2 2 2 2

21 1
15

a + b - ab
+ = =

a b a b
 

 2 9l =  
 Now 

( ) ( )( )( )2
23 3 26( ) 6 3a + b = a + b a + b - ab  

 = 

22 2

6 1 24
9 9

æ ö ì ül l
+ =í ýç ÷è ø î þ

 

8. Official Ans. by NTA (A) 
Sol. Let S = 1 3 1 3(tan x) (cot x)- -+  

     ( ) ( )1 1 1 1 1 1tan x cot x 3tan x.cot x tan x cot x- - - - - -= + - +  

  = 
3

1 13
tan x tan x

8 2 2
- -p p pæ ö- -ç ÷è ø

 

  = 
2 3

13
tan x

2 4 32
-p p pæ ö- +ç ÷è ø

 

 Þ  
3

37
S

32 8
p

£ < p  

  = 
3

3 37
K

32 8
p

£ p < p   

  
1 7

K
32 8

£ <   

9. Official Ans. by NTA (B) 

Sol. S { n :1 n 50= £ £  and n is odd} 

 = { }1, 3, 5.......... 49 ,  25 terms  

 |A| = 1 + a2 
 2 2 2

a S a S

det(adjA) | A | (1 a )
Î Î

= = +å å å  

 = 22100  = 100 l  
 221l =  
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10. Official Ans. by NTA (C) 
Sol. f(x) = 4 loge(x – 1) –2x2 + 4x +5, x > 1 

 
4

f '(x) 4(x 1)
x 1

= - -
-

 

 For 1 x 2 f '(x) 0< < Þ >  

 For x 2 f '(x) 0> Þ <  (option 1 is correct) 

 f(x) 1= -  has two solution (option 2 is 

correct) 

 f(e) 0>  

 f(e 1) 0+ <  

 f(e).f(e 1) 0+ < (option 4 is correct) 

 
4

f '(e) f "(2) 4(e 1) 8 0
e 1

- = - - + >
-

  

 (option C is incorrect) 

11. Official Ans. by NTA (D) 
Sol. The tangent at (x1, y1) to the curve  

 3 2y x 3x 5= + +  

 ( )( )2
1 1 1 1y y 3x 6x x x- = + -  passing through 

origin  

 ( ) ( )3
1 1 1 1y 3x 6x x- = + -  

 ( )3 2
1 1 1y 3x 6x= +  --------(1) 

 And (x1 ,y1) lies on the curve  

 3 2y x 3x 5= + +  

 3 2
1 1 1y x 3x 5= + +  ----(2)  

 From equation (1) and (2) 

 2
1 1

15
2y 3x

2
= +  

 Hence the equation of curve 23 15
y x

2 2
= +  

 This curve does not intersect 2x
y 2

3
- =   

12. Official Ans. by NTA (B) 
Sol. f(x) = |2x2 + 3x – 2| + sin x cos x 
 f(x) = |(2x – 1)(x + 2)| + sin x cos x 

 

( )

cos2x 1
4x 3 , x 1

4 2f '(x)
cos2x 1

4x 3 , 0 x
4 2

ì + + < <ïï= í
ï- + + £ <
ïî

 

 For 
1

0 x
2

£ <  f '(x) 0Þ <  

 For 
1

x 1
2

< £  f '(x) 0Þ >  

 f (x) local minima at x = 
1
2

 and  

 local maxima at x = 1 

 
1

f f(1)
2

æ ö +ç ÷è ø
 = ( )1

3 1 2cos1 sin1
2

+ +  

13. Official Ans. by NTA (B) 

Sol. ( ){ }
n

i 1
i 1

n
a 2a n 1 192

2=

= + + =å  

 ( )1

384
2a n 1

n
Þ + - = ----(1) 

 
n /2

2 i 1
i 1

n n
a 2a 2 1 2 120

4 2=

é ùæ ö= + + - =ç ÷ê úè øë û
å  

 1

480
2a n

n
+ =  ----(2) 

 From equation (2) and (1)  

 
480 384

1
n n

= -  

 n = 480 –384 = 96 
14. Official Ans. by NTA (A) 

Sol. 3 ydx
y 2x y (y 1)e ,x(1) 0

dy
= + + =  

 2 ydx 2
x y (y 1)e

dy y
- = +  

 I.f = 
2

dy
y

2

1
e

y

-
ò

=  

 ( ) y
2

1
x. y 1 e dy

y
= +ò  

 y y y
2

x
(y 1)e e c y.e c

y
= + - + = +  

 3 y 2x y e cy= +  

 For x = 0,  y = 1 Þ c = –e 

 3 y 2x y e e.y= -  

 3 ex(e) e (e 1)= -  
15. Official Ans. by NTA (D) 

Sol. x 2yl - = m is a tangent to the curve 

2 2 2 2a x – y b=  then  

 
2

2 2 2x
a x – b

2
l - mæ ö =ç ÷è ø

 

 ( )2 2 2 2 24a x 2 x 4b 0- l + lm - m - =  
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 Disc. = 0  

 ( ) ( )2 2 2 2 2 24 4 4a 4b 0l m + - l m + =  

 2 2 2 2 2 24 b 4a 16a bl - m =  

 
2 2

2 2
4

a b
l m

- =  

16. Official Ans. by NTA (C) 

Sol. 
2 2ˆ ˆb c 2(c a)= + ´

r r
 

 
2 2 2ˆ ˆ ˆb c 4 c a 4c.(c a)= + ´ + ´

r r r
 

 
2 2 21 c 4 c sin 0

12
p

= + +  

 
2

2 2 3 1
1 | c | 4 | c |

2 2

æ ö-
= + ç ÷ç ÷

è ø
 

 2 1 3 3
| c |

63 3

+
= =

-
 

 So 2 26 | c | 6(3 3)= +  

17. Official Ans. by NTA (A) 
Sol. n = 33, let probability of success is p and  

q = 1 – p 
 3p(x 0) p(x 1)= = =  

 33 33 33 32
0 13. C (q) C pq=  

 
1 11 q

p , q , 11
12 12 p

= = =  

 
p(x 15) p(x 16)
p(x 18) p(x 17)

= =
-

= =
 

 
333 15 18 33 16 17

15 16
33 18 15 33 17 16

18 17

C p q C p q q q
p pC p q C p q

æ ö æ ö
- = -ç ÷ ç ÷

è ø è ø
 

 3(11) 11= - = 1320  

18. Official Ans. by NTA (D) 

Sol. 
2

2

x 5x 6
1 1

x 9
- +

- £ £
-

 

 
2

2

x 5x 6
1 0

x 9
- +

- £
-

 

 
1

0
x 3

³
+

 

 x ( 3, )Î - ¥    ……(1) 

 
2

2

x 5x 6
1 0

x 9
- +

+ ³
-

 

 
2x 1

0
x 3
+

³
+

 

 
1

x ( , 3) ,
2

é öÎ -¥ - È - ¥÷êë ø
 ……(2) 

 after taking  intersection  

 
1

x ,
2

é öÎ - ¥÷êë ø
 

 2x 3x 2 0- + >  
 x ( ,1) (2, )Î -¥ È ¥  

 2x 3x 2 1- + ¹  

 
3 5

x
2
±

¹  

 after taking intersection of each solution   

 
1 3 5 3 5

,1 (2, ) ,
2 2 2

ì ü+ -ï ïé ö- È ¥ - í ý÷êë ø ï ïî þ
  

19. Official Ans. by NTA (B) 
Sol. sin tan tan sin 2q q + q = q  

 ( ) 2

2 tan
tan sin 1

1 tan
q

q q + =
+ q

 

 tan 0 ,0,q = Þq= -p p  

 2(sin 1) 2.cosq+ = q  = 2(1 sin )(1 sin )+ q - q  

 sin 1q = -  which is not possible 

 
1

sin
2

q =     
5

,
6 6
p p

q =  

 n(s) = 5  

 
5

T cos0 cos2 cos2 cos cos
3 3
p p

= + p+ p+ +  

 T = 4 
 T + n(s) = 9 
20. Official Ans. by NTA (B) 
Sol. For tautology ((p ~ q) ((~ p) q))D Ú D  must be 

true.  This is possible only when D = &Ú Þ  

 
SECTION-B 

1. Official Ans. by NTA (31) 

Sol. 2f(a) + 3f(c) = f(d) – f(b) 

 Using fundamental principle of counting  

 Number of one-one function is 31 

2. Official Ans. by NTA (40) 

Sol. 1 2 3 4 5x x x x x 5+ + + + =  

 Only one possibilities 3, 3, 3, -2, -2  

 Number of ways is = 
5!

2 2 40
3!2!

´ ´ =   
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3. Official Ans. by NTA (8) 

Sol. 3
A , a

a

æ ö
= ç ÷
è ø

 

 3
B , a

a

æ ö-
= ç ÷
è ø

 

 3
C , a

a

æ ö
= - -ç ÷
è ø

 

 Area of ACD 

 

3
a

a
3

a1
a

2
3cos asin

3
a

a

- -

q q
 

 
1

6 a(cos sin )
2

q- q  

 3 a(cos sin )q - q  

 max values of function is 3 a 2  

 3 a 2 12=  

 2a = 16 
 a = 8 
4. Official Ans. by NTA (84) 
Sol.   

A(3 + 7, -  + 1  - 2)ll l

B(2 , 3 + , )m m 7 m

 
 DR’s of AB 
 (3 2 7, 3 6, 2)l - m + -l - m - l -m -  

 
3 2 7 3 6 2

1 4 2
l - m + -l - m - l - m -

= =
-

 

 Taking first (2) 12 8 28 3 6- l + m - = -l - m -  

 2 0l -m + =  

 Taking second & third 
 2 6 12 4 4 8- l - m - = - l + m +  

 5 10 0l - m - =  

 After solving above two equation 
 5, 3l = - m = -  

 A = (-8, 6, 7) 
 B = (-6, -2, -3) 
 (AB)2 = 4 + 64 + 16 = 84 

5. Official Ans. by NTA (7) 
Sol.   

0
-1 1 2

3
2

- 1
2

1
2

3
2

1
2
3

1
2

-
1
2

-

 
6. Official Ans. by NTA (1) 

Sol. 
/ 2

/2

f ( ) sin (sin t cos ) f(t) dt
p

-p

q = q + q + qò  

 
/ 2 /2

/2 /2

f ( ) sin sin f(t)dt cos tf(t)dt
p p

-p -p

q = q + q + qò ò  

 Let 
/ 2 /2

/2 /2

A f(t)dt, B tf (t)dt
p p

-p - p

= =ò ò  

 f( ) sin Asin Bcosq = q + q + q  

 f( ) (A 1)sin Bcosq = + q + q  

 
/ 2

/2

A (A 1)sin t Bcost dt
p

-p

= + +ò  

 A = 2B ……(1) 

 
/ 2

/2

B t((A 1)sin t Bcos t)
p

-p

= + +ò  

 
/ 2

/2

B t(A 1)sin t
p

-p

= +ò  

 
/2

0

B (A 1)2 t sin t dt
p

= + ò  

 B = (A + 1) 2.1 

 2A + 2 – B = 0 …..(2) 

 After solving  

 
2 4

B ,A
3 3

= - = -  

 
/2 /2

0 0

1 2
f( )d sin cos

3 3

p p

q q = - q- qò ò  = 1 

7. Official Ans. by NTA (34) 

Sol.  
29 x 16

y 5 x
5 x x 5
-

= = + +
- -

 

 
( )2

dy 16
1

dx x 5
= -

-
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 So critical point is x = 1 in [0, 2] 

 
9

y(0)
5

= ,  y(1) = 2,  y(2) = 
5
3

 

 So 2a =  and 
5
3

b =  

 
3 2

1

9 x
I max ,x

5 x-

æ ö-
= ç ÷-è øò  

 
9/5 32

1 9 /5

9 x
I dx x dx

5 x-

-
= +

-ò ò  

 
9/5 3

1 9/5

16
I 5 x dx x dx

x 5-

= + + +
-ò ò  

 After solving   

 I = 
28 8 72

14 16 ln
25 15 25

æ ö+ + +ç ÷è ø
 

 1 18a = and 2 16a =  

8.   Official Ans. by NTA (2929) 

Sol.  
1 1

cos , sin
5 2

a = q b = q  

 Equation of tangent to y2 = 4x  

 y = mx + 
1
m

 

 It passes through ( ),a b  

 
1 1 1

sin m cos
2 5 m

q = q +  

 2 cos 1
m m sin 1 0

5 2
qæ ö æ ö- q + =ç ÷ ç ÷è ø è ø

 

 It has two roots m1 and m2
  where m1 = 4m2 

 1 2

1
sin

2m m
cos

5

q
+ =

q
 

 1 2

5
m m

cos
=

q
 

 After eliminating m1 and m2  

 
5 29

cos
2

- ±
q =  

 
5 29

10 5 29
10

- ±
a = Þ a + = ±  

 2 2 21
sin 16 50 10 29

4
b = qÞ b = - ±  

 ( ) ( )22 210 5 16 50 2929a + + b + =  

9. Official Ans. by NTA (19) 
Sol.   

1 1,
4 2

æ ö
ç ÷è ø

R1 R2

(1,1)

 

 
1

3

0

S x x= -ò  

 
03/2 4

1

2x x
3 4

é ù
= -ê ú
ë û

 

 
5

12
=  

 
1/ 4

1
0

R ( x 2x)dx= -ò  

 
1/43/2

2

0

2x 1
x

3 48

é ù
= - =ê ú
ë û

 

 2

19
R

48
\ =  

 So, 2

1

R
19

R
=  

10.   Official Ans. by NTA (2) 
Sol.  ( )1a 1,0,3= -  

 ( )2a 0, 1,2= -  

 ( )1b 1, a,0= -  dr’s of line (1) 

 ( )2b 1, 1,1= -  dr’s of line (2) 

 ( )2 1a a 1, 1, 1- = - -  

 

$

1 2

i j k

b b 1 a 0

1 1 1

´ = -
-

$ $

 

 $
1 2b b i( a) j k(a 1)´ = - - + -$ $  

 ( )22
1 2b b a 1 a 1´ = + + -  

 1 22 1a a .b b 2 2a- ´ = -  

 
( )

( )22

2 1 a 2
3a 1 a 1

-
=

+ + -
 

 Squaring an both the side  

 After solving a = 2, 
1
2
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SET # 02         SOLUTION
PHYSICS 

SECTION-A 
1. Official Ans. by NTA (A) 

Sol. Velocity gradient  = 
dV 1
dx S

=  

 
1
S

l =   

2. Official Ans. by NTA (D) 

Sol. æ ö¢ = ç ÷
è ø

3/2
3R

T T
R

= 3 3 T  

3. Official Ans. by NTA (B) 
Sol. Theory  

4. Official Ans. by NTA (A) 

Sol. 
2

2

kq
mg

L
= m  Þ =

m
k

L q
mg

 

5. Official Ans. by NTA (C) 

Sol. 
H

WD
L

Q
=   

 Þ L
H

H

T
WD Q 1

T

æ ö
= -ç ÷

è ø
 

      
æ ö= ´ -ç ÷
è ø

3 400
5 10 1

1000
 

      = 3000 kcal    

6. Official Ans. by NTA (B) 

Sol. = wmaxV A  

 Þ 
w

=
w

1 2

2 1

A

A
= ´ =

9 1 3
2 2 2

 

7. Official Ans. by NTA (B) 

Sol. Þ 
4 22

6
3 3

+ =    

8. Official Ans. by NTA (C) 
Sol. Theory  
9. Official Ans. by NTA (D) 

Sol. 
2km m

R
qB q

= µ  

 
m 2m 4m

: :
e e 2e

 

 1: 2 :1  

10. Official Ans. by NTA (C) 
Sol. if R = 0, P = 0 
11. Official Ans. by NTA (C) 

Sol. 
-

+ =
11 6

10A 5B
0

r r
 

 = =5 10A 2A
r

5B B
 

12. Official Ans. by NTA (B) 

Sol. 

 

12 t1

V

t1

8 

12

t2

8 t2

t

 

 
2 2
1 26t 4t=  

13. Official Ans. by NTA (B) 

Sol. 21
5 (1)

2
= a  

 21
(2)

2
q = a  

 q – 5 = 15 
14. Official Ans. by NTA (C) 

Sol. 21 1
1.5 60

2 4
´ ´ ´ = 0.1 × 420 × DT 

15. Official Ans. by NTA (A) 
Sol. U µ q2  
 Þ qf = 1.2 q 
 qf – q = 2 
 Þ 1.2 q – q = 2 
 q = 10 
16. Official Ans. by NTA (A) 

Sol. 
2

0

r
E 2 r

rp
= p =

e
l

l  

 
2 2

0

q R mv
qE

2 r r
r

= =
e

 

 
2

2

0

q R
mv

2
r

=
e

 

  

 

r

l

R 
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17. Official Ans. by NTA (B) 

Sol. 
2
0

2
0

cBP
24 r

h
=

mp
 

 0
0

P 1
B

4 c r
m h

=
p

 

 Þ
7

0 8

1 10 4 3.5
B

4 3 10

- ´ ´
=

´
= 1.71 × 10–8 T 

18. Official Ans. by NTA (B) 

Sol. 
3.8 0.6 3.2

2
1.4 0.6 0.8

-
= =

-
 

19. Official Ans. by NTA (D) 

Sol. 1

2

I 9 3
I 4 2

= =  

 

2

1 2 2

1 2

I I
5 25

I I

æ ö+
= =ç ÷ç ÷-è ø

 

20. Official Ans. by NTA (B) 
Sol. Based on theory 

SECTION-B 
1. Official Ans. by NTA (20) 

Sol. 

 

vy 20

ux 
 

  

vx= vy

ux  
 vy = vx –20 

 ( )2 2
x xu 20 u 20- + =  

 2
x x2u 40u 0Þ - =  

 \ ux = 20  

2. Official Ans. by NTA (6) 

Sol. 
8 8

r r

C 3 10 3 10
C'

2.56.25

´ ´
= = =

m e
 

 fl = 1.25 × 108 s 

 ( )3 8f 5 10 4 1.25 10-Þ ´ ´ = ´  

 f = 6.25 GHz 

 So f 6»  

3. Official Ans. by NTA (25) 

Sol. 

 

 
30W

E

25W

 

I 20W 2.5m 7.5m

 

 
25 1

I A
50 2

= =  

 \ DV = 10 V 
 10 m ® 10V 
 2.5m ® 2.5V 
4. Official Ans. by NTA (5) 

Sol. 
4

10cos
3
pæ ö

ç ÷
è ø

 

5. Official Ans. by NTA (5) 

Sol. L

5
I 5mA

1000
= =  

6. Official Ans. by NTA (25) 
 Allen Ans. (50) 

Sol. ( ) 1/2

t
t

t 0N N 0.5=  

 ( ) 1/2

t
t

A

m
N 0.5

M
= ´  

 ( ) A B

1 1
t1 2 T T

2 1

N M
0.5

N M

é ù-ê ú
ë û=  

 ( )
1

16
8

2 1 x
2 0.5

4 2 100
´= = = =  

7. Official Ans. by NTA (12) 

Sol. 
2 2

cosi
t sin i 1

sin i

é ù= -ê ú
m -ë û

l  

 
cos60

4 3 t sin 60 1
3

3
4

°é ùÞ = ° -ê ú
ê ú-
ê úë û

 

8. Official Ans. by NTA (440) 
Sol. max BANÎ = w  

 = 0.07 × 1 × 103 × 2p 
 = 140p » 440 
9. Official Ans. by NTA (2) 

Sol. DQ = DE + WD Þ Q = DE + 
Q
4

 

 
3R 3Q

n T E
2 4

Þ D = D =  

 
Q

n T
2R

\ D =  

 \ C = 2R 



®

 
ALLEN® JEE (Main) Examination June-2022 

    
 

17

E 

no
de

06
\B

0B
B-

BC
\K

ot
a\

Je
e 

M
ai

n\
JE

E 
M

ai
n-

20
22

_T
es

t P
ap

er
 B

oo
kl

et
\0

3_
Ju

ne
 S

ET
-1

 to
 1

2_
PC

M
_S

ol
ut

io
n.

D
oc

 

10. Official Ans. by NTA (16) 
 Allen Ans. (16) 

Sol. T – T0 (Ti – T0) 
Bt
mse

-
 

 6l = ln 1.5 

 (6)40 60e-l=  Þ 6l = ln 1.5 

 2t20 60e-l=  Þ t2 l = ln3 

 2t ln 3
6 ln1.5

=  

 \ t2 = 16.25 min 

 So » 16 

CHEMISTRY 
SECTION-A 

1. Official Ans. by NTA (D) 
Sol.  Given mass of organic compound = 120 
 mass of CO2(g) = 330 g 

 mass of H2O (l) = 270 g 

 mass of carbon = 
2COn 12´  

 = 
330

12 90g
44

´ =  

 % of carbon = 
90

100 75%
120

´ =  

 mass of hydrogen = 
2H On 2´  

 = 
270

2 30g
18

´ =  

 % of hydrogen = 
30

100 25%
120

´ =    

2. Official Ans. by NTA (C) 

Sol. Energy of one mole of photons = A

hc
N´

l
 

 
–34 8

23
–9

6.63 10 3 10
6.02 10

300 10
´ ´ ´

= ´ ´
´

 

 = 399.13 × 103 Joule/mole 

 = 399 kJ / mole 

3. Official Ans. by NTA (B) 

Sol. Species                     Bond order 

 2–
2C  3 

 2–
2N  2 

 2–
2O  1 

4. Official Ans. by NTA (C) 

Sol. 2 6 2 2 2

7
C H (g) O (g) 2CO (g) 3H O( )

2
+ ® + l  

 DCH(C2H6) = 2DfH CO2(g) + 3DfH(H2O,l)  

 – DfH(C2H6,g) 

 –1560 = 2(–394) + 3 (–286) – DfH(C2H6,g) 

 DfH(C2H6,g) = –86 kJ/mole 
5. Official Ans. by NTA (C) 

Sol. Given t0.90 = 0.90 1/2t xt=  

 First order rate constant  

 0

1/2 1/2
0 0

Aln 2 1
K ln

90t xt A – A
100

= =
´

 

 
1/2 1/2

ln2 ln10
t xt

=  

 
ln10 2.303

x 3.32
ln 2 2.303 0.3010

= = =
´

 

6. Official Ans. by NTA (B) 
Sol. Hg, Ga, Cs are liquid near room temperature 

But Ag(silver) is solid. 
7. Official Ans. by NTA (B) 
Sol. Hall Heroult process is the major industrial 

process for extraction of aluminium. 

8. Official Ans. by NTA (A) 
Sol. Sodium hydroxide is generally prepared  
 commercially by electrolysis of sodium 

chloride in castner Kellner cell. 

 at cathode : Hg–Na e Na – amalgum+ ¾¾®  

      Anode : – –
2

1
Cl Cl e

2
¾¾® +  

 The Na–amalgam is treated with water to 

give sodium hydroxide and hydrogen gas : 
 2Na (amalgam) + H2O ® 2NaOH + H2 + 2Hg 
9. Official Ans. by NTA (A) 
Sol. Sodium hydrogencarbonate (Baking soda), 

NaHCO3 is used in the fire extinguishers. 

10. Official Ans. by NTA (B) 
Sol. PCl5 forms five bonds by using the d–orbitals 

to "expand the octet". But NCl5 does not exist 

because there are no d–orbitals in the valence 

shell (2nd shell). Therefore there is no way to 

expand the octet. 



®
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11. Official Ans. by NTA (D) 

Sol. CFSE of octahedral complexes with water is 

greater for 5d series metal centre ion as 

compared to 3d and 4d series metal centre. 

12. Official Ans. by NTA (D) 

Sol. CH4, O3 and H2O causes global warming in 

Tropospheric level. 

 N2 does not cause global warming. 

13. Official Ans. by NTA (A) 

 Allen Ans. (Bonus) 

Sol. Carbocation is stabilised by resonance with 

lone pairs on oxygen atom and +H effect of 

2a hydrogens 

 

 

H H 

O 

 
 B > A > C 

14. Official Ans. by NTA (A) 

15. Official Ans. by NTA (C) 

Sol. BH3, H2O2/
–
OH followed by PCC oxidation. 

 
16. Official Ans. by NTA (C) 

Sol. 

 

CH
3
–CH=CH–CH

2
–CH–CH

3
 

OH 
PCC 

CH
3
–CH=CH–CH

2
–CH–CH

3
 

O NaOI 

CH
3
–CH=CH–CH

2
–COOH + CHI

3
 

–CO
2
 

(B) 

CH
3
–CH=CH–CH

3
 

(C) 

But-2-ene 

(A) 

NaOH+CaO 

 

17. Official Ans. by NTA (A) 

Sol. 

    

CH
3
–CH

2
–CH

2
–OH 

Propanol 

SOCl
2
 

CH
3
–CH

2
–CH

2
–Cl 

CH
3
–CH

2
–CH

2
–CH

2
NH

2
 

n-Butanamine 

KCN CH
3
–CH

2
–CH

2
–CN 

H
2
/Ni, Hg/C

2
H

5
OH 

 

18.  Official Ans. by NTA (C) 

Sol. Buna-N is an addition copolymer of  

1,3-butadiene and acrylonitrile. 

 

CH2=CH–CH=CH2 + CH2=CH 

CN 

[–CH3–CH=CH–CH2–CH2–CH–]n 

CN 
Buna-N 

 
19. Official Ans. by NTA (C) 

20. Official Ans. by NTA (A) 

Sol.     Ion                Colour of the flame 

 (A) Cu
+2

              green flame with blue centre 

 (B) Sr
2+

             Crimson Red 

 (C) Ba
2+

            Apple green 

 

SECTION-B 

1. Official Ans. by NTA (45) 

Sol. Given : Ideal gas A and H2 gas at same 

pressure and volume. 

 From ideal gas equation pv = nRT 

 n1T1 = n2T2  

 
3 0.2

300 200
GMMof A 2

    

 GMM of A = 45 g/mole 

2. Official Ans. by NTA (1221) 

 Allen Ans. (1222 & 1223) 

Sol. From Henry law 

 
2H CO

P K X  

0.835 = 1.67 × 10
3
 × 2

2

CO3

CO

w / 44
1.67 10

w 1000

44 18

 



 

 
2

–3

CO
w 1.2228g 1222.8 10 g    

 Or  

 
2H CO

P K X   

 0.835 = 1.67 × 10
3
 × 2

2 2

CO

CO H O

n

n n
 

 0.835 = 1.67 × 10
3
 ×  2CO

w / 44

1000

18

 

 
2CO

w = 1.2222g = 1222.2 × 10
–3

g 

  

CH 
2   CH 

2 – OH   
BH 

3 ,H 
2 O 

2 /OH 
– 
  

Hydroboration   
oxidation   
Antimarkonikov   
addtion   

PCC   
oxidation   

CHO   
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3. Official Ans. by NTA (1107) 
Sol. Given : 2 mole of N2 gas was present as inert 

gas. 

 Equilibrium pressure = 2.46 atm 

 ( )5 3 2PCl (g) PCl g C (g)+��� l���  

 t = 0  5 0 0 

 t = Eqm 5 – x  x x 
 from ideal gas equation 
 PV = nRT 

 2.46 × 200 = (5 – x + x + x + 2) × 0.082 × 

600   

 x = 3 

 3 2

5

PCl Cl total
P

PCl total

n n P
K

n n

´ é ù
= ´ ê ú

ë û
 

 –33 3 2.46
1.107 1107 10

2 10
´

´ = = ´  

4. Official Ans. by NTA (266) 

Sol. 
1

K cell constan t
R

= ´  

 0.152 × 10–3 = 
1

1750
 cell constant 

 cell constant = 266 × 10–3 
5. Official Ans. by NTA (2) 
Sol. weight of wood  charcoal = 0.6 g 

 Mass of acetic acid adsorbed  

 = 1 1 2 2M V – M V
60

1000
´  

 = 
0.2 200 – 0.1 200

60
1000

´ ´
´  

 = 1.2 g 

 Mass of acetic acid adsorbed per gram of  

 carbon = 
1.2

2
0.6

=  

6. Official Ans. by NTA (3) 
Sol. 

 

(1) Baryte : BaSO4 

(2) Galena : PbS 

(3) Zinc blende : ZnS 

(4) Copper pyrite : CuFeS2 

sulphide (S2–) 
ores 

 

7. Official Ans. by NTA (3) 
Sol. 2–

4MnO  disproportionates in a neutral or 

acidic solution to give –
4MnO  and Mn+4 

 2– –
4 4 2 23MnO 3H 2MnO MnO 2H O++ ¾¾® + +  

 O.S. of Mn in –
4MnO  = +7 

 O.S. of Mn in MnO2 = +4 
   difference = 3 
8. Official Ans. by NTA (14) 
Sol. weight of organic compound = 0.2g 

 mass of N2(g) evolved = 
–322.4 10

28
22.4

´
´  

 = 28 × 10–3g  

 % of 
–328 10

N 100 14
0.2
´

= ´ =  

9.

 

 Official Ans. by NTA (2) 
Sol. Number of p electron = 2 
 

NaOH 
Cl

H2O

OH 

 
10.   Official Ans. by NTA (4) 
Sol. There are Five amino acids and four peptide 

linkages. 
 

MATHEMATICS 
SECTION-A 

1. Official Ans. by NTA (B) 
Sol. Q (x * 1) * 1 = x * (1 * 1) 

 (x2 + 1) * 1 = x * (2) 
 (x2 + 1)2 + 1 = x2 + 8 
 x4 + x2 – 6 = 0 Þ (x2 + 3) (x2 – 2) = 0 
 x2 = 2 

 
4 2

1 1
4 2

x x 2 1
2sin 2sin

2x x 2
- -æ ö+ - æ öÞ =ç ÷ ç ÷ç ÷+ + è øè ø

 

 
3
p

=  

2. Official Ans. by NTA (B) 
Sol. (e2x – 4) (6e2x – 3ex – 2ex + 1) = 0 
 (e2x – 4) (3ex – 1) (2ex – 1) = 0 

 e2x = 4 or ex = 
1
3

 or ex = 
1
2

 

 Þ sum of real roots = 
1
2

ln4 + ln
1
3

 + ln
1
2

 

 = –ln3 
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3. Official Ans. by NTA (C) 

Sol. D = 

1 1

3 1 1

1 0 2

a
 = –(a + 3) 

 D1 = 

2 1

4 1 1

1 0 2

a
 = –(3 + a) 

 D2 = 

1 2

3 4 1

1 1 2

a
 = –(a + 3) 

 D3 = 

1 1 2

3 1 4

1 0 1

 = 0 

 a ¹ –3, x = 1, y = 1, z = 0, 

 Now points (a, 1), (1, a) & (1, –1) are 

collinear 

 

1 1

1 1 0

1 –1 1

a
a =  

 Þ a(a + 1) – 1(1 – 1) + 1(–1 – a) = 0 

 a2 + a – 1 – a = 0 

 a = ±1 

4. Official Ans. by NTA (D) 
Sol. Using AM ³ GM 

 ( )
1

3 2 5x x x y y
x .y

5
+ + + +

³  

 ( )
1

15 53x 2y
2

5
+

³  

 (3x + 2y)min = 40 
5. Official Ans. by NTA (C) 

Sol. ( )

( ) ( )

{ } ( )

sin x 2
, x 2, 1

x 2
ƒ x max 2x,0 , x 1,1

1 , otherwise

ì +
Î - -ï +ïï= Î -í

ï
ï
ïî

 

 ƒ(–2+) = ( )
h 0 h 0

sinh
lim ƒ 2 h lim 1

h® ®
- + = =  

 ƒ is continuous at x = –2 

 ƒ(–1–) = 
( )

( )h 0

sin 1 h 2
lim sin1

1 h 2®

- - +
=

- - +
 

 ƒ(–1) = ƒ(–1+) = 0  
 ƒ(1+) = 1 & ƒ(1–) = 0 Þ ƒ is not continuous at 

x = 1 
 ƒ is continuous but not diff. at x = 0 
 

f is discontinuous at x = –1 & 1 m 2

& f is not  diff.  at x = –1, 0 & 1 n 3

Þ =ü
Þý =þ

 

6. Official Ans. by NTA (C) 
Sol.

 

( ) ( ) ( ) ( )
20

x 6 6 x 6 6
2 0

dx dx
I

1 e sin x cos x 1 e sin x cos x

p

-p

= +
+ + + +ò ò

 

 Put x = –t 
 

( )( ) ( )( )
20

t 6 6 x 6 6
2 0

dt dx

1 e sin t cos t 1 e sin x cos x

p

-
p

-
= +

+ + + +ò ò
 

 
( )

( )( )
x/2

x 6 6
0

e 1 dx

1 e sin x cos x

p +
=

+ +ò  

 

( ) ( )
/2

2 2 4 2 2 4
0

dx

sin x cos x sin x sin x cos x cos x

p

=
+ - +ò  

 
( )
( )

2 2/2

4 2
0

1 tan x sec x dx

tan x tan x 1

p +
=

- +ò  

 Put tanx = t 

 
( )

( )
2

4 2
0

1 t dt

t t 1

¥ +
=

- +ò  

 
2 2

2
20 0

2

1 1
1 dt 1 dt

t t
1 1t 1 t 1t t

¥ ¥
æ ö æ ö+ +ç ÷ ç ÷
è ø è ø= =

æ ö- + - +ç ÷
è ø

ò ò  

 Put t – 
1
t

 = z 

 
2

1
1 dt dz

t
æ ö+ =ç ÷
è ø

 

 ( )1
2

dz
tan z

1 z

¥ ¥-

-¥
-¥

= =
+ò  

 
2 2
p pæ ö= - - = pç ÷

è ø
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7. Official Ans. by NTA (A) 

Sol. 
( )( )

2n

2 2n r 1

n
lim

n r n r®¥ =

æ ö
ç ÷
ç ÷+ +è ø
å  

 
n

2n r 1

1
lim

r r
n 1 1

n n

®¥ =

æ ö
ç ÷
ç ÷

= ç ÷
æ öæ öç ÷æ ö æ ö+ +ç ÷ç ÷ ç ÷ç ÷ç ÷ç ÷è ø è øè øè øè ø

å  

 

( ) ( )

1 1 1

22
0 0 0

dx 1 1 x 1 1
dx dx

2 2 1 x1 x1 x 1 x

-
= = +

+++ +ò ò ò  

 ( )( )1

2 2 0

1 1 x 1
dx ln 1 x

2 21 x 1 x
æ ö= - + +ç ÷+ +è øò  

 ( )
1

1 2

0

1 1 1
tan x n 1 x n2

2 2 2
-é ù= - + +ê úë û

l l  

 
1 1 1

n2 n2
2 4 2 2

pé ù= - +ê úë û
l l  

 
1

n 2
8 4
p

= + l  

8. Official Ans. by NTA (A) 
Sol. Let Point P(x,y) 

 Y – y = y¢(X – x) 

 Y = 0 Þ X = 
y

x
y

-
¢

 

 
y

Q x ,0
y

æ ö-ç ÷¢è ø
 

 Mid Point of PQ lies on y axis  

 
y

x x 0
y

- + =
¢

 

 
y dy dx

y 2
2.x y x

¢ = Þ =  

 2lny = lnx + lnk 

 y2 = kx 

 It passes through (3, 3) Þ k = 3 

 curve c Þ y2 = 3x 

 Length of L.R. = 3 

 Focus = 
3

,0
4

æ ö
ç ÷
è ø

 Ans. (A) 

9. Official Ans. by NTA (A) 
Sol.

 

 

(acosq, 2sinq) 

(a, 0) 

(acosq, –2sinq) Here b = 2 

 

 
1

A
2

= a (1 – cosq) (4sinq) 

 A = 2a(1–cosq) sinq 

 ( )2 2dA
2a sin cos cos

d
= q + q - q

q
 

 2dA
0 1 cos 2cos 0

d
= Þ + q - q =

q
 

 cosq = 1 (Reject) 
 OR 

 
1 2

cos
2 3
- p

q = Þ q =  

 ( )
2

2
2

d A
2a 2sin sin

d
= q - q

q
 

 
2

2

d A 2
0 for

3d
p

< q =
q

 

 Now, max

3 3
A a 6 3

2
= =  

 a 4=  

 Now, 
2 2

2

a b 3
e

a 2
-

= =  Ans. (A) 

10. Official Ans. by NTA (C) 

Sol. 

0 1
1

1 1 4
2

0 1

a
a = ±
a

 

 a = ± 8 

 Now given points (8, –8), (–8, 8), (64, b) 

 OR (–8, 8), (8, –8), (64, b) 

 are collinear Þ Slope = –1. 

 64b = -  Ans. (C) 
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11. Official Ans. by NTA (D) 

Sol. x7 – 7x – 2 = 0 
 x7 – 7x = 2 
 f(x) = x7 – 7x (odd) & y = 2 
 f(x) = x (x2 – 71/3) (x4 + x2 · 71/3 + 72/3) 
 f'(x) = 7(x6 – 1) = 7 (x2 – 1) (x4 + x2 + 1) 
 f'(x) = 0 Þ x = ± 1 

 

6 
y=2 

71/6 –71/6 
–1 1 

–6 

 
 f(x) = 2 has 3 real distinct solution. 

12. Official Ans. by NTA (A) 

Sol. 
1 x 4

P
x 2

æ ö< <
ç ÷£è ø

 = 
P(1 x 4 x 2)

P(x 2)
< < Ç £

£
 

 
P(1 x 2)

P(x 2)
< £

=
£

 = 
P(x 2)
P(x 2)

=
£

 

 = 
4k

k 2k 4k+ +
 = 

4
7

 

13. Official Ans. by NTA (D) 

Sol. cos x
3
pæ ö+ç ÷

è ø
cos x

3
pæ ö-ç ÷

è ø
= 

1
4

cos22x 

 [ ]x 3 ,3Î - p p  

 2 2 24 cos sin x cos 2x
3

æ öpæ ö - =ç ÷ç ÷
è øè ø

 

 21
4 sin x

4
æ ö-ç ÷
è ø

= cos22x  

 1 – 4 sin2x = cos22x 

 1 – 2 (1 – cos 2x) = cos22x 

 let cos 2x = t 

 – 1 + 2 cos 2x = cos22x  

 t2 – 2t + 1 = 0 

 (t – 1)2 = 0 

 t 1=     cos2x 1=  

 2x = 2np  

 x n= p  

 n = –3, –2, –1, 0, 1,2, 3 

 (D) option is correct. 

14. Official Ans. by NTA (A) 

Sol. SHORTEST distance 2 1 1 2

1 2

(a a )·(b b )

b b

- ´
´

 

 a1 = (1, 2, 3) 

 a2 = (2, 4, 5) 

 2
ˆ ˆ ˆb 2i 3j k= + +l

r

 

 2
ˆ ˆ ˆb i 4j 5k= + +

r

 

 S.D. = 
( ) 1 2

1 2

ˆ ˆ ˆ(2 1) i (4 2) j (5 3)k ·(b b )

| b b |

- + - + - ´

´

r r

 

 
1 2

ˆ ˆ ˆi j k

b b 2 3

1 4 5

´ = l
r r

 

 = î (15 – 4l) + ĵ (l – 10) + k̂ (5) 

 = (15 – 4l) î  + (l – 10) ĵ  + ˆ5k  

 2 2
1 2b b (15 4 ) ( 10) 25´ = - l + l - +

r r

 

 Now  

 ( ) ( )
2 2

ˆ ˆ ˆ ˆ ˆ ˆi 2 j 2k · 15 4 i ( 10) j 5k
S.D.

(15 4 ) ( 10) 25

é ù+ + - l + l - +ë û=
- l + l - +

 

 
2 2

15 4 2 20 10 1

3(15 4 ) ( 10) 25

- l + l - +
=

- l + l - +
 

 square both side 

 3(5 – 2l)2 = 225 + 16l2 – 120 l + l2 + 100 – 20l 

+ 25 

 12l2 + 75 – 60l = 17l2 – 140 l + 350 

 5l2 – 80l + 275 = 0 

 l2 – 16l + 55 = 0 

 (l – 5) (l – 11) = 0 

 Þ l = 5, 11  

 (A) is correct option. 
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15. Official Ans. by NTA (C) 
Sol. 

A(–4,2,1) B(2, –2, 3)
mid point = (–1, 0, 2)

P

 

 Normal vector = AB
uuur

 = ( )OB OA-
uuur uuur

 

 = ( )ˆ ˆ ˆ6i 4 j 2k- +  

 or ( )ˆ ˆ ˆ2 3i 2 j k- +  

 P º 3(x + 1) – 2(y) + 1 (z – 2) = 0 
 P º 3x –2y + z + 1 = 0 
 P' º 2x + y + 3z – 1 = 0 

 angle between P & P' = 1 2

1 2

ˆ ˆn ·n
| n | | n |

 = cos q  

 1 6 2 3
cos

14 14
- æ ö- +

q = ç ÷ç ÷´è ø
 

 1 7
cos

14
- æ öq = ç ÷

è ø
 = 1 1

cos
2

- æ ö= ç ÷
è ø

 = 
3
p

 

 Option C is correct. 
16. Official Ans. by NTA (C) 

Sol. ( ) ( )ˆ ˆˆ ˆa b 2 a b 2+ + ´ = , ( )0,qÎ p  

 ( ) ( )( ) ( ) ( )( )ˆ ˆ ˆ ˆˆ ˆ ˆ ˆa b 2 a b . a b 2 a b+ + ´ + + ´  = 4 

 ( ) 22ˆ ˆˆ ˆa b 4 a b 0 4+ + ´ + =  

 Let the angle be q between â  and b̂  

 2 + 2cosq + 4sin2q = 4 
 2 + 2 cosq – 4cos2q = 0 
 Let cosq = t then  
 2t2 – t – 1 = 0 
 2t2 – 2t + t – 1 = 0 
 2t (t – 1) + (t – 1) = 0 
 (2t + 1) (t – 1) = 0 

 t = 
1
2

-         or        t = 1 

cosq = 
1
2

-  

2
3
p

q =  

not possible as qÎ (0, p) 

 Now, 

 S1  
2

2 a b 2sin
3
pæ ö´ = ç ÷

è ø

rr
 

 
2ˆâ b 1 1 2cos
3
pæ ö- = + - ç ÷

è ø
 

         
1

2 2
2

æ ö= - ´ -ç ÷
è ø

 

           3=  
 S1 is correct. 

 S2 projection of â  on ( )ˆâ b+ . 

 
( )

2
1 cosˆˆ ˆa. a b 3

ˆˆ 2a b 2 2cos
3

pæ ö+ ç ÷+ è ø=
p+ +

 

 

1
1

2
1

-
=  

 = 
1
2

 

 C Option is true. 
17. Official Ans. by NTA (B) 
Sol. y = tan–1 (sec x3 – tan x3) 

 = tan–1 
3

3

1 sin x
cos x

æ ö-
ç ÷è ø

 

 = tan–1 

3

3

1 cos x
2

sin x
2

æ p öæ ö- -ç ÷ç ÷è øç ÷
pæ öç ÷-ç ÷ç ÷è øè ø

 

 = tan–1 
3xtan

4 2

æ öæ öp
-ç ÷ç ÷è øè ø

 

 Since 
3x

4 2
p

-  Î ,0
2
pæ ö-ç ÷

è ø
 

 y = 
3x

4 2

æ öp
-ç ÷

è ø
 

 
23x

y '
2

-
= , y'' = – 3x 

 4y = p – 2x3  

 4y = p – 2x2 
y ''
3

-æ ö
ç ÷è ø

 

 12y = 3p + 2x2y''  

 x2y'' – 6y + 
3
2
p

 = 0 
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18. Official Ans. by NTA (B) 

Sol. ( )( )A C BÙ ®:  

 ( )( )A C BÙ Ú: :  

 Using De-Morgan's law 

 ( ) ( )A C BÙ Ù :   

 Option B is correct. 
19. Official Ans. by NTA (D) 

Sol. Slope of normal = 
2

2 2

dx x
dy xy x y 1

-
=

- -
 

 x2y2dx + dx – xydx = x2dy 
 x2y2dx + dx = x2dy + xydx 
 x2y2dx + dx = x(xdy + ydx) 
 x2y2dx + dx = xd(xy) 

 2 2

dx d(xy)
x 1 x y

=
+

 

 ln kx = tan–1 (xy)   … (i) 
 passes though (1, 1) 

 ln k = 
4
p

 Þ k = 4e
p

 

 equation (i) be becomes 

 ln x
4
p

+ = tan–1 (xy) 

 xy = tan n x
4
pæ ö+ç ÷

è ø
l  

 xy = 
1 tan( n x)
1 tan( n x)

æ ö+
ç ÷-è ø

l

l
  … (ii) 

 put x = e in (ii) 

 \  ey (e) = 
1 tan1
1 tan1

+
-

 

20. Official Ans. by NTA (D) 
Sol. fl(x) = 4lx3 – 36lx2 + 36x + 48 
 fl¢ (x) =  12lx2 – 72lx + 36 
 fl¢ (x) =  12(lx2 – 6lx + 3) ³ 0 
 \ l > 0 & D £ 0 
 36l2 – 4 × l × 3 £ 0 
 9l2 – 3l  £ 0 
 3l (3l – 1) £ 0 

 
1

0,
3

é ùlÎê úë û
 

 \ llargest = 
1
3

 

 f(x) = 
4
3

x3 – 12x2 + 36x + 48 

 \ f(1) + f(1) = 72 

SECTION-B 
1. Official Ans. by NTA (80) 

Sol. |z – 3| £ 1 

 represent pt. i/s circle of radius 1 & centred at 

(3, 0) 

 z (4 + 3i) + z  (4 – 3i) £ 24 

 (x + iy) (4 + 3i) + (x – iy) (4 – 3i) £ 24 

 4x + 3xi + 4iy – 3y + 4x – 3ix – 4iy – 3y £ 24 

 8x – 6y £ 24 

 4x – 3y £ 12 

 

(3,0

–4i 

4i 

 

minimum of (0, 4) from circle = 2 23 4 1+ -

= 4 

will lie along line joining (0, 4) & (3, 0) 

\ equation line 

x y
1

3 4
+ =  Þ 4x + 3y = 12 … (i) 

equation circle (x – 3)2 + y2 = 1  … (ii) 

2
212 3y

3 y 1
4
-æ ö- + =ç ÷

è ø
 

2
23y

y 1
4

-æ ö + =ç ÷
è ø

 

225y
1

16
=  Þ y = ± 

4
5

 

for minimum distance y = 
4
5

 

\ x = 
12
5

 

\ 25 (a + b) = 
4 12

25
5 5

æ ö+ç ÷
è ø

 

 = 16 × 5 = 80 
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2. Official Ans. by NTA (100) 

Sol. 
1 a

A
0 b

-é ù
= ê ú

ë û
 

 2 1 a 1 a
A

0 b 0 b

- -é ù é ù
= ê ú ê ú

ë û ë û
 

 2

1 a ab

0 b

- +é ù
= ê ú

ë û
 

 \ Tn = {A Î S; An(n+1) = I} 

 \ b must be equal to 1 

 \ In this case A2 will become identity matrix 

and a can take any value from 1 to 100 

 \ Total number of common element will be 100. 
3. Official Ans. by NTA (576) 

Sol. Digits are 1, 2, 3, 4, 5, 7, 9 

 Multiple of 11 ® Difference of sum at even 

& odd place is divisible by 11. 

 Let number of the form abcdefg 

 \ (a + c + e + g) – (b + d + f) = 11x 

 a + b + c + d + e + f = 31 

 \ either a + c + e + g = 21 or 10 

 \ b + d + f = 10 or 21 

 Case- 1 

 a + c + e + g = 21 

 b + d + f = 10 

 (b, d, f) Î {(1, 2, 7) (2, 3, 5) (1, 4, 5)} 

 (a, c, e, g) Î {(1, 4, 7, 9), (3, 4, 5, 9), (2, 3, 7, 9)} 

 \ Total number in case-1 = (3! × 3) (4!) = 432 

 Case- 2 

 a + c + e + g = 10 

 b + d + f = 21 

 (a, b, e, g) Î {1, 2, 3, 4)} 

 (b, d, f) & {(5, 7, 9)} 

 \ Total number in case 2 = 3! × 4! = 144 

 \ Total numbers = 144  + 432 = 576 

4. Official Ans. by NTA (1633) 
Sol. HCF (a, 24) = 1 

 Now, 24 = 22.3 
 ® a is not the multiple of 2 or 3 
 Sum of values of a 
 = S(U) –{S(multiple of 2) + S (multiple of 3)  

– S(multiple of 6)} 
 = (1 + 2 + 3 + ......  100)  – (2 + 4 + 6 .....  + 

100) – (3 + 6 + ..... 99) + (6 + 12 + ..... + 96) 
 

( ) ( )100 101 33 16
50 51 3 99 6 96

2 2 2
´

= - ´ - ´ + + +  

 = 5050 – 2550 – 1683 + 816 = 1633 Ans. 
5. Official Ans. by NTA (4) 

Sol. 
( )2022 10111. 3 1 9 1

2 2
- -

=  

 
( )1011
10 1 1

2
- -

=  

 
100 10110 1 1

2
l + - -

=  

 
10108

50
2

= l +  

 = 50l + 5054 
 = 50l + 50 × 101 + 4 
 Rem (50) = 4. 
6. Official Ans. by NTA (18) 
Sol. x = 4 – y 
 y2 = 2 (4 – y) 
 y2 = 8 – 2y 
 y2 + 2y – 8 = 0 
 y = – 4, y = 2 
 x = 8, x = 2 

 

(2, 2)

(8, –4)  

 ( )
22

4

y
4 y dy

2-

é ù
- -ê úë ûò  

 = 
22 3

4

y y
4y

2 6 -

é ù
- -ê úë û

 

 = 8 – 2
8 16 64

16
6 2 6

- + + -  

 = 
72

22 8
6

+ -  

 = 30 – 12 = 18 
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7. Official Ans. by NTA (7) 
Sol. k = r 
 h = 1 

 OP = r, PR = 1 

 OR = 
r 1

2

+
 

 

(1, r)

1 R Q

(1, 0) 

P 

 

 
( )2

2 r 1
r 1

2
+

= +  

 2r2 = 2 + r2 + 1 + 2r 

 r2 – 2r – 3 = 0 

 (r – 3) (r + 1) = 0 

 r 3= , –1 

 h + k + r = 1 + 3 + 3 

 = 7 

8. Official Ans. by NTA (479) 

Sol. A = {1, 2, 3, 4} : P(A) = 
3
4

 ® Correct 

 B = { 5, 6, 7, 8, 9, 10} ; P(B) = 
1
4

 Correct 

 8 Correct Ans.: 

 (4, 4): 
4 4 2

4 6
4 4

3 1 3
C . C . .

4 4 4
æ ö æ ö æ ö
ç ÷ ç ÷ ç ÷
è ø è ø è ø

 

 (3, 5): 
3 1 5

4 6
3 5

3 1 1 3
C . . C .

4 4 4 4
æ ö æ ö æ ö æ ö
ç ÷ ç ÷ ç ÷ ç ÷
è ø è ø è ø è ø

 

 (2, 6): 
2 2

4
2

3 1
C

4 4
æ ö æ ö
ç ÷ ç ÷
è ø è ø

. 
6

6
6

1
C

4
æ ö
ç ÷
è ø

 

 Total = [ ]4 2 3 2
10

1
3 15 3 4 3 6 3 6 3

4
´ ´ + ´ ´ ´ + ´  

 [ ]
10

27
2.7 15 72 2

4
= ´ + +  

 Þ K = 479 

9. Official Ans. by NTA (42) 

Sol. 
2 2

2

x y
1

1a
- =   

2 2x y
1

4 3
+ =  

 H 2

1
e 1

a
= +  E

3 1
e 1

4 2
= - =  

 
2

.R.
a

=l  
2 3

R 3
2
´

= =l  

 
2

3
a

=  

 
2

a
3

=  

 H

9 13
e 1

4 2
= + =  

 ( )2 2
H E

13 1
12 e e 12

4 4
æ ö+ = +ç ÷
è ø

 

 = 
12 14

42
4
´

=  

10. Official Ans. by NTA (10) 

Sol. P1

(4, 4) (3, 2)

x + 2y = 6  
 P1: Directorix :  
 x + 2y = k 

 x + 2y – k = 0 

 
3 4 K

5
5

+ -
=  

 7 k 5- =  

 7 – K = 5  7 K 5- = -  

 k 2=  k 12=  

 Accepted  Rejected 

   Passes through 

   focus 

 
D1 = x + 2y = 2 

 = x + 2y = 6   
D2 = x + 2y = C 

Þ d

Þ d
 c 10Þ =  



®

 
ALLEN® JEE (Main) Examination June-2022 

    
 

27

E 

no
de

06
\B

0B
B-

BC
\K

ot
a\

Je
e 

M
ai

n\
JE

E 
M

ai
n-

20
22

_T
es

t P
ap

er
 B

oo
kl

et
\0

3_
Ju

ne
 S

ET
-1

 to
 1

2_
PC

M
_S

ol
ut

io
n.

D
oc

 

SET # 03         SOLUTION
PHYSICS 

SECTION-A 
1. Official Ans. by NTA (C) 

Sol. 
2 3

4
A BZ

C
=  

 In case of error 

 
dZ 2dA 3dB 4dC
Z A B C

= + +  

 
Z 2 A 3 B 4 C

Z A B C
D D D D

= + +  

2. Official Ans. by NTA (C) 

Sol. | A | 0¹
r

 

 ˆA A | A | | A | sin0 n 0´ = ° =
r r r r

 

3. Official Ans. by NTA (B) 

Sol. 2 2ˆ ˆ ˆˆ ˆ ˆ| A B | | A | | B | 2 | A || B | cos+ = + + q  

 1 1 2cos= + + q  

 2(1 cos )= + q  

 22 2cos
2
q

= ´  

 2cos
2
q

=  

 2 2ˆ ˆ ˆˆ ˆ ˆ| A B | | A | | B | 2 | A || B | cos- = + - q  

 2 2cos= - q  

 2sin
2
q

=  

 
ˆ ˆ| A B | cotˆ ˆ 2| A B |

+ q
=

-
 

4. Official Ans. by NTA (B) 

Sol. r Ft = ´
rrr

 

 

ˆ ˆ ˆi j k
2 1 2
3 4 2

=
-

 

 ˆ ˆ ˆi( 2 8) j( 4 6) k(8 3)= - - - - - + -  

 ˆ ˆ ˆ10i 10 j 5k= - + +  

5. Official Ans. by NTA (D) 

Sol. 2
Gmg
r

=  

 2
Gmg
(3r)

¢ =   

 2
Gmg
9r

¢ =  

 
gg
9

¢ =  

6. Official Ans. by NTA (C) 

Sol. 
2

p l
t

gr ( )2v
9

r - r
=

h
;    2

tv rµ  

7. Official Ans. by NTA (B) 

Sol. rms
3RTv
M

=  and mp
2RTv
M

=  

 Thus rms mp
3v v
2

=  

8. Official Ans. by NTA (C) 

Sol. As the sheet is very large E
r

 is independent 

of distance from it. 

 Thus 1 2
0

E E
2
s

= =
e

 

9. Official Ans. by NTA (A) 
Sol. AC generator converts mechanical energy 

into electrical energy. Galvanometer shows 
deflection when current passes through it so it 
is used to show presence of current in any 
wire. 

 Transformer is used to step up or step down 
the voltage. Metals detectors contain inductor 
coils and use principle of induction and 
resonance in AC circuit. 

10. Official Ans. by NTA (B) 
Sol. Use Ampere’s law 

 

 2
0 2

IB.2 r . . r
R

p = m p
p

 

 Thus B rµ  
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11. Official Ans. by NTA (B) 
Sol. Purely Inductive circuit 

 
2
p

q =  

 cos 0
2
p

=  

 Average power = 0 
12. Official Ans. by NTA (B) 

Sol. 2
0 0

1I E c
2

= e  

 12 2 81I (8.85 10 )(56.5) (3 10 )
2

-= ´ ´ ´ ´  

 = 4.24 Wm–2. 
13. Official Ans. by NTA (B) 

Sol. PI I 9I 2 I 9I cos
2
p

= + + ´  

 IP = 10 I 

 QI I 9I 2 I 9I cos= + + ´ p  

 = 10 I – 6I = 4I 

 P QI I 10 I 4I 6I\ - = - =  

14. Official Ans. by NTA (D) 

Sol. For total internal reflection, Ci >q  

 Csini sinÞ > q  

 R

D
sin i m

Þ >
m

 .............(1) 

 Also r rm = m Î  

 R

D

1 1 1
24 1

m ´
= =

m ´
 

 From (1), 
1sin i i 30
2

> Þ > ° , i = 60° 

15. Official Ans. by NTA (A) 
Sol. In Davisson-Germer experiment the electrons 

exhibit diffraction there by proving that 

electrons have wave nature. Hence both 

statement are correct. 
 Both the options are correct by concept. 
16. Official Ans. by NTA (D) 

Sol. 
Zv Z
n

µ µ  (n = constant) 

 He He

H H

v Z 2
v Z 1

+ +
Þ = =  

17. Official Ans. by NTA (D) 
Sol. Very small change in minority charge carriers 

produces high value of reverse bias current. 
18. Official Ans. by NTA (B) 
Sol. Optical fibre frequency range is 1 THz to 

1000 THz.  
19. Official Ans. by NTA (C) 

Sol. 
cv =
m

 

 
8

8 7
B

3 10v 2.04 10 20.4 10 m / s
1.47
´

Þ = = ´ = ´  

 7
A Bv v 2.6 10 m / s- = ´Q  

 7 7
Av (20.4 2.6) 10 23 10 m / s\ = + ´ = ´  

 
7

B A
7

A B

v 23 10 1.13
v 20.4 10

m ´
\ = = =

m ´
 

20. Official Ans. by NTA (B) 
Sol. In galvanometer  
 g g(I I )S I GÞ - =  

 

 
gI S
I S G

=
+

 

 
1 S S G 3S G 2S
3 S G

Þ = Þ + = Þ =
+

 

 
SECTION-B 

1. Official Ans. by NTA 2  
Sol. Mass per unit length = l 
 N mg (L x)g= = l -  

 max sfs N=m  

  
 maxfs (0.5)( )(L x)g= l -  

 And also max xfs m g=  

 0.5 (L x)g xgl - = l  

 
L x x

2
-

=  

 
L 3x L 6x 2m
2 2 3 3

= Þ = = =  
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2. Official Ans. by NTA (600)

Sol. i i f fU K U K+ = +  

 2 2 21 1 10 m(12) K(0.3) m(6)
2 2 2

Þ + = +  

 2 2 20.5(12 6 ) K(0.3)Þ - =  

 K = 600 N/m 

3. Official Ans. by NTA (100) 

Sol. xvF A
y

D
= h

D
 

 xvF
A y

D
= h

D
 

 3 2 36 100010 10
h 3600

- - ´
Þ = ´

´
 

 2
3

36 1000h 10 100m
10 3600

-
-

´
Þ = ´ =

´
 

4. Official Ans. by NTA (31) 
Sol. Heat rejected = mLf + mSDT 

 = (50 × 540) + 50 (1) (100 – 20) 

 = 31000 Cal 
 = 31 × 103 Cal 

5. Official Ans. by NTA (80)  

Sol. 1
1

2vf
2l

=  

 2
2

vf
4l

=  

 f1 = f2 

 
1 2

2v v
2l 4l

= =  

 l1 = 4l2 = 80 cm 

6. Official Ans. by NTA (6) 

Sol. Two capacitors are short circuited 

 

 Finally equivalent capacitance  

 
24 8 24 8 6 F
24 8 32

´ ´
= = = m

+
 

7. Official Ans. by NTA (450) 
Sol. H = i2Rt 

 300 = 22 × R × 15 

 
300R 5
60

Þ = = W  

 Now, for i = 3A, t = 10s, R = 5W 

 H = 32 × 5 × 10 = 450 J 

8. Official Ans. by NTA (2) 

Sol. 

 

 

  
 Current supplied by  5V battery 

 
5V 2A

2.5
= =

W
 

9. Official Ans. by NTA (4) 

Sol. 2 2I 2sin(t ) dI 4t sin(t )dt= Þ =  

 If I 0 t 0= Þ =  

 and 2I 2 2 2sint= Þ =  

 t
2
p

Þ =  

 E LI dI= ò  

 2 22 2sin(t ) 4t cos(t )dt= ´ ´ò  

 
/2

2

0

8 t sin(2t )dt
p

= ò  

 
/22

0
2 cos(2t )

p
é ù= -ë û  

 [ ]2 cos cos0 4= - p + =  
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10. Official Ans. by NTA (2)  

Sol. ˆ ˆF 10i 5 j= +
r

 
 m = 100 g = 0.1 kg 

 
F ˆ ˆa 100i 50j
m

= = +
r

r
 

 2 21 1S ut at at (as u 0)
2 2

= + = =
r r rr r

 

 21 ˆ ˆ(100i 50j)2
2

= +  

 ˆ ˆ200i 100 j= +  

 ˆ ˆai bj= +  
 a 200, b 100= =  

 
a 2
b

\ =  

CHEMISTRY 
SECTION-A 

1. Official Ans. by NTA (C) 
Sol. Bond strength µ Bond order  
 removal of electron from antibonding MO 

increases B.O.  
 NO & O2 has valence e_ in p*orbital. 

2. Official Ans. by NTA (B) 
Sol. The diameter of dispersed particle should be 

somewhat below or near the wavelength of 
light. 

3. Official Ans. by NTA (D) 
Sol. Isoelectronic species have same no. of 

electrons   
 Al+3, O2-, Mg+2 all have 10 electrons. 
4. Official Ans. by NTA (C) 
Sol. Au + NaCN ® Na[Au(CN)2] 

 Zn + Na[Au(CN)2] ® Na2[Zn(CN)4] + Au 

5. Official Ans. by NTA (C) 
Sol. Electron deficient species have less than 8 

electrons (or two electrons for H) in their 
valence (incomplete octet) 

 B2H6, BCl3 have incomplete octet. 

6. Official Ans. by NTA (D) 
Sol. Highest ionic mobility corresponds to lowest 

extent of hydration and highest size of 

gaseous ion. 

 Hence Sr2+ has the highest ionic mobility in 

its aqueous solution 

 

7. Official Ans. by NTA (C) 
Sol. AgCl + 2NH3 ® [Ag(NH3)2]+Cl– 

                             soluble 

8. Official Ans. by NTA (B) 
Sol. Cerium exists in two different oxidation state 

 +3, +4 

 Ce+4 + e–  ® Ce3+  E0 = + 1.61 V 

 Ce+3 + 3e–  ® Ce  E0 = –2.336 V 

 It shows Ce+4 acts as a strong oxidising agent 

& accepts electron. 

9. Official Ans. by NTA (A) 
Sol. Strongest oxidising agent have highest 

reduction potential value 

 3 2
0
Mn Mn

E 1 51V+ + =
/

.  (highest) 

10. Official Ans. by NTA (A) 
Sol. Eutrophication of water body results in loss 

of Biodiversity. 

11. Official Ans. by NTA (C) 

Sol. 

 
   Para product has higher boiling point than 

ortho as intermolecular H-bond is possible in 
former, where as intramolecular H-bond is 
possible in ortho product. 

 Steam distillation can separate them as ortho 
product is steam volatile. 

12. Official Ans. by NTA (C) 
Sol. Dihedral angle : It’s the angle b/w 2 specified 

groups (–CH3 here) 

 Staggered form is Given in option (C) & the 
angle is 1800 

13. Official Ans. by NTA (B) 

Sol.  + H+ 
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14. Official Ans. by NTA (D) 

Sol. 

 
 “1, 1-Dichloroethane is Ethylidene chloride” 
15. Official Ans. by NTA (D) 
Sol. We have been given a bulky base, hence 

elimination will take place & not substitution. 

  
16. Official Ans. by NTA (C) 
Sol. It’s a classic Reimer-Tiemann reaction. 

  
 Will be the intermediate formed. 
17. Official Ans. by NTA (C) 
Sol. Given reaction is cumene-Peroxide method 

for the preparation of phenol. 
 In this reaction 

     

       
18. Official Ans. by NTA (C) 
 Allen Ans. (A & C) 
Sol. The given reaction is Hoffmann-Bromide 

degradation method. 
 

 
 

 

 

 

  

                   
19. Official Ans. by NTA (C) 
Sol. Micelle formation only takes place above 

CMC. 
20. Official Ans. by NTA (B) 
Sol. Alitame is a second generation dipeptide 

sweetner that is 200 times sweeter than 
sucrose. 

 
SECTION-B 

1. Official Ans. by NTA (5418) 
Sol. M.M. of C7H5N3O6 is 84 + 5 + 42 + 96 = 227 

 
7 5 3 6C H N O

681n 3
227

= =  

 N
681n 3 9 mol
227

= ´ =  

 no. of N atoms = 9 × 236 02 10´.    
 215418 10= ´  
  The answer is 5418. 
2. Official Ans. by NTA (1) 
Sol. Unit cell formula – Na4Cl4 

 Mass per unit cell = 
A

Z M M g
N
´ . .

 

 
A

4 58 5 g
N
´

=
.

 

 unit cell 3

m md
V a

= =  

 3
A

4 58 5 43 1
N a
´

Þ =
×

.
.

 
 

 3 24 3a 9 02 10 cm-Þ = ´.  

 8a 2 08 10 cm-Þ = ´.  

 10a 2 08 10 m-Þ = ´.   

 Also ( )Na Cl
a 2 r r+ -= +   

 10
Na Cl

r r 1 04 10 m+ -
-Þ + = ´.   

  The answer is 1 
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3. Official Ans. by NTA (4) 
 Allen Ans. (Bonus) 
Sol. We can not calculate I.E. of lithium atom.  
4. Official Ans. by NTA (300) 
Sol.  G H T S 0D = D - D = at equilibrium 

 ( )3165 10 T 505 0Þ- ´ - ´ - =  

 T 300KÞ =  
 The answer is 300 
5. Official Ans. by NTA (15) 
 Allen Ans. (0) 
Sol. 

2 4H SOn  in Soln A = 50% of original solution 

 = 0.01 m mol. 

 
2 4H SOn in Final solution = 0.01 + 0.01 

 = 0.02 mmol 
 = 0.00002 × 103 mmol 
 The answer 0 
6. Official Ans. by NTA (710) 

Sol.   2 4 2N O 2NO�  
 t = 0 1 mol   
 t = t  (1-0.5) mol     0 5 2 mol´.  
   = 0.5 mol 1 mol 

 

2

P

1 1
1 1001 5k

0 5 0 75 751
1 5

æ ö´ç ÷è ø= = =
æ ö´ç ÷
è ø

.
. .
.

 

 = 1.33 

 0
PG RT nkD =- l  

 ( )8 31 300 n 1 33 710 45 J mol= - ´ ´ = -l. . . /  

 = –710 J/mol. 
7. Official Ans. by NTA (23) 

Sol. 3 2
2anodeCathode

Fe I I Fe+ - ++ ¾¾® +  

 0 0 0
Cell cathode anodeE E E= -  

 =0.77–0.54 
 =0.23 

 223 10 V-= ´  
8. Official Ans. by NTA (1) 

Sol. 1 2 3 4A B C Dg + g ¾¾®g + g  

 Given : 
[ ] [ ]d D d B3
dt 2 dt

-
+ =  

 
[ ] [ ]d B d D1 1

2 dt 3 dt
- +

Þ =  

 
[ ] [ ] [ ] ( )d B d A d B d A12
dt dt 2 dt dt

-
- = - Þ- =  

 
[ ] 3 1d B

9 mmoldm s
dt

- -+ =  

 
[ ] 3 1d C 20 10 1mmoldm s

dt 10
- -+ -

= =  

 
[ ] [ ]d C d D1

dt 9 dt
+ +

= ´  

 
11A 2B C 3D
3

+ ¾¾® +   

 3A 6B C 9DÞ + ¾¾® +  

 Rate of reaction = 
[ ] 3 1d C

1 mmol dm s
dt

- -+
=  

9. Official Ans. by NTA (745) 

 Allen Ans. (766) 

Sol. 
34 8

t 9

hc 6 63 10 3 08 10
600 10

-

-

´ ´ ´
D = =

l ´
. .

 

 
176 63 3 08 10

600

-´ ´
=

. .
 

 170 034034 10-= ´.  

 21340 34 10 J-= ´.  

 0 t
9
4

D = D  

 219 340 34 10
4

-= ´ ´.  

 21765 765 10 J-= ´.  

 21766 10 J-» ´   
 Answer = 766 
10. Official Ans. by NTA (1136) 

 Allen Ans. (1143) 

Sol.
 

+Br2 
 

 moles of Br2 = moles of C5H10 

 
w 5

160 70
Þ =  

 
5 160w g

70
´

Þ =   

 = 11.428 g 

 2 21142 8 10 g 1143 10 g- -= ´ » ´.  
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MATHEMATICS 
SECTION-A 

1. Official Ans. by NTA (C) 

Sol.

 

 

 L1 : 4x – 3y + K1 = 0 

 L2 : 4x – 3y + K2 = 0 

 now 

 – 4 – 6 + K1 = 0  Þ  K1 = 10 

 12 + 18 + K2 = 0  Þ  K2 = – 30 

 Þ  Tangent to the circle are 

  4x – 3y + 10 = 0 

  4x – 3y – 30 = 0 

 Length of diameter 2r = 
|10 30 |

5
+

 = 8 

 Þ  r = 4 

 Now centre is mid point of A & B 

 x = 1, y = – 2 

 Equation of circle  

 (x – 1)2 + (y + 2)2 = 16 Ans. 
2. Official Ans. by NTA (C) 

Sol. 
cos x

2 cos x cos x
0

e sin x dx
(1 cos x)(e e )

p

-+ +ò  ....(1) 

 Use King's property 

 
cos x

2 cos x cos x
0

e sin xI dx
(1 cos x)(e e )

p -

-=
+ +ò  ....(2) 

 On adding equation (1) and (2), we get 

 
2

2 2
0 0

sin x sin x2I dx 2 dx
1 cos x 1 cos x

pp

= =
+ +ò ò  

 On putting cos x = t, we get 

 ( )
1

11
2 0

0

dtI tan t
1 t 4

- p
= = =

+ò   

3. Official Ans. by NTA (A) 

Sol. 
a b b c c a

7 8 9
+ + +

= = = l  

 a + b = 7l, b + c = 8l, a + c = 9l 

 Þ a + b + c = 12l   

 Now  a = 4l, b = 3l, c = 5l 

 Q  c2 = b2 + a2 

 ÐC = 90° 

 
1 1absin C ab
2 2

D = =  

 
R c s c 6 c 561r 2sin C 2 ab 2ab

2

l
= ´ = ´ = ´ l =

D
 

4. Official Ans. by NTA (C) 
Sol. f : N ® R, f (x + y) = 2 f (x) f (y) ....(1) 

 f (1) = 2, 

 
10 10

k 1 k 1
f ( k) 2f ( ) f (k)

= =

a + = aå å  

 ( )2f ( ) f (1) f (2) ..... f (10)= a + + +   ....(2) 

 From (1) 

 f (2) = 2 f2(1) = 23 

 f (3) = 2 f(2) f(1) = 25 

 M  M 

 f (10) = 29 f10(1) = 219 

 f (a) = 22a – 1 ; a Î N 

 from (2) 

 ( )( )
10

2 1 3 5 19

k 1
f ( k) 2 2 2 2 2 .... 2a-

=

a + = + + + +å  

 
20

20 2512 (2 1)(2 1) 2 2
3 3

a æ ö-
- = ç ÷

è ø
 

 Hence  a = 4 

5. Official Ans. by NTA (B) 

Sol. 
1 1 1

2 2 2

3 3 3

a b c
A a b c

a b c

é ù
= ê ú

ê úë û
  

 
1

2

3

c0 1
A 0 c 1

1 2c

é ùé ù é ù
= =ê úê ú ê ú

ê úê ú ê úë û ë ûë û
 

 Þ c1 = 1, c2 = 1, c3 = 2 

 
1 1

2 2

3 3

c a1 1
A 0 c a 0

1 1c a

+ -é ùé ù é ù
= + =ê úê ú ê ú

ê úê ú ê ú+ë û ë ûë û
 

 Þ a1 = –2, a2 = –1, a3 = –1 

 
1 1

2 2

3 3

a b1 1
A 1 a b 1

0 0a b

+é ùé ù é ù
= + =ê úê ú ê ú

ê úê ú ê ú+ë û ë ûë û
 

 Þ b1 = 3, b2 = 2, b3 = 1 
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 Þ A = 
2 3 1
1 2 1
1 1 2

-é ù
-ê ú

ê ú-ë û
 

 Þ A – 2I = 
4 3 1
1 0 1
1 1 0

-é ù
-ê ú

ê ú-ë û
 

  | A – 2I | = 0 

 Now,  
1

2

3

x4 3 1 4
1 0 1 x 1
1 1 0 1x

- é ùé ù é ù
- =ê úê ú ê ú

ê úê ú ê ú-ë û ë ûë û
 

 – 4x1 + 3x2 + x3 = 4 ....(1) 

 – x1 + x3 =  1   .....(2) 

 – x1 + x2 =  1   ....(3) 

 (1) – [(2) + 3(3)] 

 0 = 0   Þ  infinite solutions 

6. Official Ans. by NTA (A) 

Sol. f (x) = x3 + x – 5 

 Þ f ' (x)  = 3x2 + 1   Þ   increasing function   

 Þ invertible  

 Þ g (x) is inverse of f (x) 

 Þ ( )g f (x) x=  

 Þ ( )g' f (x) f '(x) 1=  

  f (x) = 63 

 Þ x3 + x – 5 = 63 

 Þ x = 4 

 put x = 4 

  ( )g ' f (4) f '(4) 1=  

  g ' (63) × 49 = 1  {f'(4) = 49} 

  g ' (63) = 
1

49
 

7. Official Ans. by NTA (C) 

Sol. 

2p q ~ p ~ q ~ p q p ( p q) p q ~ (p ~ q) p ~ q p
T T F F T T F T F F
T F F T F F T F T F
F T T F T T T F F F
F F T T T T T F F F

Ú ® ~ Ú ®~ ® Ù

p ®  ( p q)~ Ú  is F when p is true q is false 

 From table 

 P1 & P2 both are false 

8. Official Ans. by NTA (D) 

Sol. 10 2 9 3 8 10 10 10

1 1 1 1 K.....
2·3 2 ·3 2 ·3 2 ·3 2 ·3

+ + + + =  

 K = 29 + 28 · 3 + 27 · 32 + ..... + 39 

 

10
9

10 10

32 1
2

3 23 1
2

æ öæ ö -ç ÷ç ÷ç ÷è øè ø= = -
-

 

 Now,  310 – 210 = (35 – 25)(35 + 25) 

      = (211)(275) 

      = (35 × 6 + 1)(45 × 6 + 5) 

      = 6l + 5 

 Remainder is 5. 

9. Official Ans. by NTA (A) 

Sol. 
( ) ( ) ( )( )

®
= ¢ =

-x 1

f x
Lt f 1 and f 1 0

x 1
 

 f(x) + f¢(x) + t¢¢(x) = x5 + 64 

 f¢(x) + f¢¢(x)+f¢¢¢(x) = 5x4 

 f¢¢(x) + f¢¢¢(x) + f iv(x) = 20x3 

 f¢¢¢(x) + f iv(x) + f v(x) = 60x2 

 \ f v(x) – f¢¢(x) = 60x2 – 20x3 

 Þ 120 – f¢¢(1) = 40 Þ f¢¢(1) = 80 

Also f(1) + f¢(1) + f¢¢(1) = 65 Þ f¢(1) = –15. Ans. 

10. Official Ans. by NTA (C) 

Sol.  

(A) P(E1) · P(E2) = 1 2
1 1 1· P E )
6 4 24

= ¹ (E Ç  

(B) 1 2 1 2P(E' E ' ) 1 P(E )Ç = - È E  

      = 

( )1 2 1 21 P(E ) P(E ) P(E )- + - Ç E  

      
1 1 1 171
6 4 8 24

æ ö= - + - =ç ÷
è ø

 

 1 2
5 1 5P(E ' )P(E )
6 4 24

= ´ =  

(C) 1 2 1 1 2
1 1 1P(E ' ) P(E ) P(E )
6 8 24

Ç E = - Ç E = - =  

(D) 1 2 2 1 2
1 1 1P(E ' ) P(E ) P(E )
4 8 8

Ç E = - Ç E = - =
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11. Official Ans. by NTA (A) 

Sol. A = 0 2
2 0

-é ù
ê úë û

 

 A2 = 0 2 0 2 4 0
2 0 2 0 0 4

- - -é ù é ù é ù= -ê ú ê ú ê úë û ë û ë û
 = – 4I 

 A3 = – 4A 
 A4 = (–4I)(–4I) = (– 4)2I 
 A5 = (–4)2A,  A6 = (–4)3I 

 M = 
10

2k

k 1
A

=
å  = A2 + A4 + .... + A20 

    = [–4 + (–4)2 + (–4)3 + .... + (–4)20]I 

    = – 4lI 

 Þ   M is symmetric matrix 

 N = 
10

2k 1

k 1
A -

=
å  = A + A3 + ..... + A19 

    = A[1 + (– 4) + (– 4)2 + ..... + (– 4)9] 

    = lA  Þ   skew symmetric 

 Þ  N2 is symmetric matrix 

 Þ  MN2 is non identity symmetric matrix 
12. Official Ans. by NTA (D) 
Sol. 

x x

x x 2 x

x(cos x sin x) g(x)(e 1 xe ) xg(x)dx c
e 1 (e 1) e 1

æ ö- + -
+ = +ç ÷+ + +è ø

ò  

On differentiating both sides w.r.t. x, we get 

  

 
( )

( )
x x

2x

(e 1) g(x) xg '(x) e ·x·g(x)

e 1

+ + -
=

+
 

 (ex + 1)x(cos x – sin x) + g (x) (ex + 1 – xex) 

 ( )x x(e 1) g(x) xg '(x) e ·x·g(x)= + + -  

 Þ g' (x) = cos x – sin x 

 Þ g(x) = sin x + cos x + C 

 g (x) is increasing in (0, p/4) 
 g '' (x) = – sin x – cos x < 0 

 Þ  g ' (x) is decreasing function 
 let h (x) = g (x) + g ' (x) = 2 cos x + C 

 Þ  h ' (x) = g ' (x) + g '' (x) = – 2 sinx < 0 

 Þ   h is decreasing 

 let f(x) = g (x) – g ' (x) = 2 sin x + C 

 Þ  f ' (x) = g ' (x) – g '' (x) = 2 cos x > 0 

 Þ  f is increasing 
 Hence option D is correct. 

13. Official Ans. by NTA (A) 
Sol. f (x) = loge(x2 + 1) – e–x + 1 

 Þ f ' (x) = x
2

2x e
x 1

-+
+

 > 0  " x Î R 

 Þ  f is strictly increasing 

 g(x) = 
2x

x

1 2e
e

-
 = e–x – 2ex 

 Þ g ' (x) = ( )x x2e e-- +  < 0  " x Î R 

 Þ g is decreasing 

 Now 
2( 1) 5f g f g

3 3
æ öæ ö æ öa - æ ö> a -ç ÷ç ÷ ç ÷ç ÷ç ÷ è øè øè øè ø

 

 Þ  
2( 1) 5g g

3 3
æ öa - æ ö> a -ç ÷ ç ÷

è øè ø
 

 Þ 
2( 1) 5

3 3
a -

< a -  

 Þ a2 – 5a + 6 < 0 
 Þ (a – 2)(a – 3) < 0 
 Þ a Î (2, 3) 
14. Official Ans. by NTA (B) 
Sol. 1 2 3

ˆ ˆ ˆa a i a j a k= + +
r

 

 ( )1 1 1ˆ ˆ ˆ ˆ ˆ ˆa i j k i j k
3 3 3 3

læ ö= l + + = + +ç ÷
è ø

r

 

 Now projection of a on b 7=
r

r

 

 Þ 
a b 7
b

=
rr

r
·

| |
 

 
( ) ( )i j k 3i 4 j

7
53

+ + +l
=

ˆ ˆ ˆ ˆ ˆ·
 

 5 3l =  

 ˆ ˆ ˆa 5(i j k)= + +
r

 

 now ˆ ˆ ˆ ˆb 5 (i j k) (i)= a + + +b
r

 

 a · b 0=
r

r

 
 Þ 25a(3) + 5b = 0 
 Þ 15a + b = 0  
 Þ  b = – 15a 

 ˆ ˆ ˆb 5 ( 2i j k)= a - + +
r

 

 b 5 3=
r

 

 Þ  a = ± 
1
2

 

 
5 ˆ ˆ ˆb ( 2i j k)
2

= ± - + +
r

 

 Projection of  b
r

 on ˆ ˆ3i 4j+  is  

 
b 3i 4 j 5 6 4 2

5 52
+ - +æ ö= ± = ±ç ÷

è ø

r ˆ ˆ·( )
 

x x

x x 2

x(cos x sin x) g(x)(e 1 xe
e 1 (e 1)

æ ö- + -
+ç ÷+ +è ø
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15. Official Ans. by NTA (B) 
Sol. (x + l)dy – y dx = e3x(x + 1)2 

 3x
2

(x 1)dy ydx e
(x 1)

+ -
=

+
 

 
3x

3xy y ed e C
x 1 x 1 3

æ ö = Þ = +ç ÷+ +è ø
 

 
10,
3

æ ö
ç ÷
è ø

 Þ  C = 0   Þ  y = 
3x(x 1)e

3
+

 

 ( )
3x

3x 3xdy 1 3(x 1)3e e (3x 4)
dx 3 3

= + + = +  

  

 Clearly, x = 
4

3
-

 is point of local minima 

16. Official Ans. by NTA (C) 
Sol. C1: x2 + y2 = 2 

 C2 : y2 = x 

 Let tangent to parabola be y = mx + 
1

4m
.    

It is also a tangent of circle so distance from 

centre of circle (0, 0) will be 2 . 

 
2

1
4m 2

1 m
=

+
   Þ  1 = 32m2 + 32m4 

 by solving 

 m2 = 
3 2 4

8
-

,  m2 = 
3 2 4

8
- -

 (rejected) 

 m = ± 
3 2 4

8
-

 

 so, 8 |m1m2| = 3 2 4-  

17. Official Ans. by NTA (B) 

Sol.

 

 

 Let parallel vector of L = b
r

 
 mirror image of Q on given plane x+y+z=5 

 
a 1 b 0 c 1 2(2 5)

1 1 1 3
- - - - -

= = =  

 a = 3, b = 2, c = 3 

 Qº(3, 2, 3) 

 Q  b | | PQ
uurr

 

 so, b (1,1,1)=
r

 

 Equation of line 

 L : 
x 1 y 1 z 1

1 1 1
- + +

= =  

 Let point R, ( )1, 1, 1l + l - l -  

 lying on plane x + y + z = 5, 
 so, 3l – 1 = 5 
 Þ l = 2 
 Point R is (3, 1, 1) 
 QR2 = 5 Ans. 
18. Official Ans. by NTA (C) 
Sol. y2dx – xy dy = – (x2 + y2)dy 
 y(y dx – x dy) = – (x2 + y2) dy 
 – y(x dx – y dx) = – (x2 + y2)dy 

 
2

2 2

xdy ydx y dy1
x x y

æ ö-
= +ç ÷

è ø
 

 Þ 
( )

2

2

d y x dy
y y1
x

=
+

  

 Þ  1 ytan
x

- æ ö
ç ÷
è ø

 = ln y + C 

 ( ) ( ), 3 ln 3
3 4
p p

a a Þ = a +  

 \   ( )n 3
12
p

a =l  

19. Official Ans. by NTA (D) 

Sol.

 

 

 parabola x2 = 12y 
 SA ^ SB 
 so, mAS · mAB = – 1 

 

2 2t t3
3 3

· 1
(0 2t) (0 2t)

æ ö æ ö
- a -ç ÷ ç ÷

è ø è ø = -
- -

 

 by solving 
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 3a = 
2 4

2

27t t
t 9

+
-

 

 ordinate of centriod of  

 DSAB = K = 

2t 3
3
3

a + +
 

 k = 
29 3 t

9
+ a +

 

 
2 4

2
2t t

1 27t t 13lim k lim 9 t
9 (t 9) 18®1 ®1

æ ö+
= + + =ç ÷-è ø

  

20. Official Ans. by NTA (B) 

Sol.

 

 

 Slope of BC = 
3 5 1
4 0 2

-
= -

-
 

 Slope of AP = 2 
 equation of AP : y – 4 = 2(x – 3) 
 Þ   y = 2(x – 1) 
 P lies on circle x2 + y2 = 25 
 Þ  x2 + (2(x – 1))2 = 25 

 Þ  x = 
7
5

-  and y = 
24
5

-  

 Þ  arg (z) = 1 24tan
7

- æ ö - pç ÷
è ø

 

 
SECTION-B 

1. Official Ans. by NTA (286) 
 Allen Ans. (BONUS) 
Sol. (1 + x)10 = C0 + C1x + C2x2 + ...... + C10x10 

 Differentiating 
 10(1 + x)9 =  C1 +  2C2x  +  3C3x2 +  ....  +  

10C10x9 

 replace x ® x2 
 10(1+x2)9 =  C1 + 2C2x2 +  3C3x4 +....+ 

10C10x18 

 10·x(1 + x2)9 =  C1x + 2C2x3 + 3C3x5+....+ 

10C10x19 

 Differentiating 

 ( )2 9 2 810 (1 x ) ·1 x·9(1 x ) 2x+ + +  

 =  C1x+2 C2·3x3+ 3 · 5 · C3x4 +....+ 10 · 

19C10x18 

 putting x = 1 
 10(29+18·28) 
         = C1 + 3·2·C2 + 5·3·C3 +....+ 19·10·C10 

 C1 + 3·2·C2 + ....... + 19·10·C10 

 = 10 · 29 · 10 = 100 · 29 

 

11
9 101 2

0

th th

C CC C 2 1C
2 3 11 11 11

10 term 11 term

-
+ + + + + =

 

.....

 

 
11

91 2
0

CC C 2 2C
2 3 11 11

-
+ + + + =.....  

 Now,  
11 11

9 2 2 2100 2
112 1b

æ öa -
= ç ÷- è ø

·
·  

 Eqn. of form y = k (2x – 1). 
 It has infinite solutions even if we take x, y Î N. 
2. Official Ans. by NTA (63) 
Sol. x y z odd number¬  

 z = 1 3 5 7 9, , , ,  
 x+y+ z = 7, 14, 21 [sum of digit multiple of 7] 

1to9 0 to9
x y+  = 6, 4, 2, 13, 11, 9, 7, 5, 20, 18, 16, 14, 12 

x + y = 6 Þ (1,5), (2, 4), (3, 3), (4, 2), (5, 1), (6, 0)  
   ® T.N. = 6 
 x y 4+ = Þ  (1,3), (2, 2), (3, 1), (4,0) 

   ® T.N = 4 
 x y 2+ = Þ  (1,1), (2,0) 

   ® T.N. = 2 
 x y 13+ = Þ  (4,9),(5,8),(6,7),(7,6),(8,5),(9,4) 
  ® T.N. = 6 
 x y 11+ = Þ  (2,9), (3,8), (4,7), (5,6), (6,5), 

(6,5), (7,4), (8,3), (9,2)  
  ® T.N. = 8 

( ) ( ) ( ) ( ) ( ) ( )x y 9 1 8 2 7 3 8 4 5 5 4 8 1+ = Þ , , , , , , , , , ,.... ,

,(9,0) 
   ® T.N. = 9 

 ( ) ( ) ( )x y 7 1 8 2 5 3 4+ = Þ , , , , , ,.... (8, 1), (7,0) 

   ® T.N. = 7 

 ( ) ( )x y 5 1 4 2 3+ = Þ , , , , (3, 2), (4,1),(5,0) 

   ® T.N. = 5 
 x y 20+ = Þ  Not possible 

 ( )x y 18 9 9+ = Þ ,   ® T.N. = 1 
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 ( ) ( ) ( )x y 16 7 9 8 8 9 7+ = Þ , , , , ,    

  ® T.N. = 3 

 ( ) ( ) ( )x y 14 5 9 6 8 7 7+ = Þ , , , , , ,(8,6),(9,5) 

   ® T.N. = 5 

 ( ) ( ) ( ) ( )x y 12 3 9 4 8 5 7 6 6+ = Þ , , , , , , , ....(9,3) 

   ® T.N. = 7 

3. Official Ans. by NTA (576) 

 Allen Ans. (576) 

Sol. a 4 b 3= =
rr

,    
4 3
p pæ öqÎç ÷

è ø
, v 

 ( ) ( ) ( )2 2
a b a b 4 a b- ´ + + ×

r r rr r r  

 
2 2 2 2a b b a 4a b´ - ´ + q

r rr r
cos  

 
2 2 2 22 a b 4a b´ + q

rr
cos  

 2 2 2 2 2 24a b 4a bq + qsin cos  

 2 24a b 4 16 9 576= ´ ´ =  

4. Official Ans. by NTA (7) 

Sol. 22x rx p 0- + =
 
 

 y2 – sy – q = 0
 

 

 Equation of the circle with PQ as diameter is 

 2(x2 + y2) – rx – 2sy + p – 2q = 0 

 on comparing with the given equation 

 r = 11, s = 7 

 p – 2q = – 22 

 2r s 2q p 22 7 22 7\ + - + = + - =  

5. Official Ans. by NTA (4) 

Sol. 
7x

4 4
p pæ öÎç ÷

è ø
,  

 2 2 214 ec x 2 x 21 4 x- = -cos sin cos  

 ( )221 4 1 x= - - sin  

 217 4 x= + sin  

 2 214 ec x 6 x 17- =cos sin  

 2let x p=sin  

 214 6p 17 14 6p 17p
p

- = Þ - =  

 26p 17p 14 0+ - =  

 
2p 3 5
3

= - . ,   Þ   sin2x = 
2
3

 

 Þ   sin x = 
2
3

±  

 

 \  Total 4 solutions 

6. Official Ans. by NTA (4) 

Sol. n n
na 19 12= -  

 
( ) ( )9 9 10 10

9 10

8 8

31 19 12 19 1231
57 57

- - -a - a
=

a a
 

 
( ) ( )9 9

8

19 31 19 12 31 12
57

- - -
=

a
 

 
9 19

8

19 12 12 19
57

-
=

a
· ·

 

 
( )8 8

8

12 19 19 12
4

57

-
= =

a

·
 

7. Official Ans. by NTA (2) 

Sol. ( ) ( )
1

25 50
25xf x 2 1 2 x

2
é ùæ ö

= - +ê úç ÷
è øë û

 

 ( ) ( )( )
1

25 25 50f x 2 x 2 xé ù= - +ë û  

          = (4 – x50)1/50 

 ( ) ( )( )
1 50501 5050f f x 4 4 x xæ ö

= - - =ç ÷
è ø

/
/

( )  

 g (x) = ( )( ) ( )f f f x f f x+( ) ( )  

          = f (x) + x 

 g (1) = f (1) + 1 = 31/50 + 1 

 [g (1)] = [31/50 + 1] = 2 



®

 
ALLEN® JEE (Main) Examination June-2022 

    
 

39

E 

no
de

06
\B

0B
B-

BC
\K

ot
a\

Je
e 

M
ai

n\
JE

E 
M

ai
n-

20
22

_T
es

t P
ap

er
 B

oo
kl

et
\0

3_
Ju

ne
 S

ET
-1

 to
 1

2_
PC

M
_S

ol
ut

io
n.

D
oc

 

8. Official Ans. by NTA (5) 
Sol. Both the lines lie in the same plane 

 
 \  equation of the plane 

 
x y z
1 2 3 0
1 1 5

=  

 Þ 7x – 2y – z = 0 

 \  a + b + d = 5   

9. Official Ans. by NTA (414) 
Sol. Case-I:         1 ® 7 times 

      and – 1 ® 2 times 

 number of possible matrix = 
9!

7! 2!
 = 36 

 Case-II:       1 ® 6 times, 

           – 1 ® 1 times 

      and 0 ® 2 times 

 number of possible matrix = 
9!

6! 2!
 = 252 

 Case-III:     1 ® 5 times, 

       and 0 ® 4 times 

 number of possible matrix = 
9!

5! 4!
 = 126 

 Hence total number of all such matrix A 

 = 414 

10. Official Ans. by NTA (98) 

Sol. 
1 5 19 65
3 9 27 81

+ + + + .... v 

    

2 4 8 161 1 1 1 100 terms
3 9 27 81

æ ö æ ö æ ö æ ö- + - + - + -ç ÷ ç ÷ ç ÷ ç ÷
è ø è ø è ø è ø

....  

 
22 2100

3 3
é ùæ ö- + +ê úç ÷

è øê úë û
....  

 

1002 21
3 3

100
21
3

æ öæ ö-ç ÷ç ÷ç ÷è øè ø-
-

 

 
1002100 2 1

3
æ öæ ö- -ç ÷ç ÷ç ÷è øè ø

 

 
1002S 98 2

3
æ ö= + ç ÷
è ø

 

 [ ]S 98Þ =  
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SET # 04         SOLUTION

PHYSICS 
SECTION-A 

1. Official Ans. by NTA (A) 

Sol. For same range 0
1 2 90q + q =  

 

q1

q2

u

u

R  

 
2 2

1
1

u sinh
2g

q
=  

2 2
2

2
u sinh

2g
q

=  

 
2 2 2 2

1 2
1 2

u sin u sinh h
2g 2g

q q
= ´  

 2 190q = - q  

 
2 2 2 2

1 1
1 2

u sin u cosh h .
2g 2g

q q
=  

 = 
22

1 1u sin cos
2g

é ùq q
ê ú
ë û

 

 
22 2

1 1u sin cos R
2g 2 16

é ùq q 2
= ´ =ê ú

ë û
 

 1 2R 4 h h=  

 So R is correct explanation of A 

2. Official Ans. by NTA (D) 

Sol. ( ) 2
PX t t t= a + b  2

QX ft t= -  

 ( )PV t 2 t= a + b  QV f 2t= -  

 P QV V=  

 2 t f 2ta+ b = -  

 
ft
2 2

- a
=

b +
 

3. Official Ans. by NTA (B) 
Sol. For beaker to move with disc 
 

R

w

fs

 

 2
sf m R= w  

 We know that S s maxf f£  

 2m R mgw £ m  

 2
gR m

£
w

 

4. Official Ans. by NTA (B) 

Sol. Increase in volume 0V V TD = g D  

 3g = a  

 So ( ) 0V 3 V TD = a D  

 Total surface area = 
26a ,   where  a  is  side  

length 

 
224 6a=     a= 2m  

 Volume ( )3 3
0V 2 8m= =  

 ( ) ( )4V 3 5 10 8 10-D = ´ ´ ´  

 5 31.2 10 cm= ´  

5. Official Ans. by NTA (C) 
Sol. Heat given by block to get 0ºC temperature  

 ( ) ( )3
1Q 5 0.39 10 500 0D = ´ ´ ´ -  

 = 3975 10 J´  
 Heat absorbed by ice to melt m mass  

 ( )3
2Q m 335 10 JD = ´ ´  

 1 2Q QD =D  

 ( )3 3m 335 10 975 10´ ´ = ´  

 
975m 2.910
335

= = kg 



®

 
ALLEN® JEE (Main) Examination June-2022 

    
 

41

E 

no
de

06
\B

0B
B-

BC
\K

ot
a\

Je
e 

M
ai

n\
JE

E 
M

ai
n-

20
22

_T
es

t P
ap

er
 B

oo
kl

et
\0

3_
Ju

ne
 S

ET
-1

 to
 1

2_
PC

M
_S

ol
ut

io
n.

D
oc

 

6. Official Ans. by NTA (B) 
Sol. Molar heat capacity at constant volume 

V
fRC
2

=  where f is degree of freedom. 

 Molar heat capacity at constant pressure can 
be written as  

 P V
fR fC R C R 1 R
2 2

æ ö= + = + = +ç ÷
è ø

 

 So P

v

C 21
C f

= +  

7. Official Ans. by NTA (C) 

Sol. 
2Va | a |

R
= =

r
 

 

q
a

 
 ˆ ˆa a cos i a sin j= - q - q

r
 

 
2 2V Vˆ ˆcos i sin j

R R
= - q - q  

8. Official Ans. by NTA (A) 

Sol. 0
1

AC
d

Î
=  

 0 0
2

A 2 AC d d / 2 d
2

Î Î
= =

+
µ

 

 2

1

C 2
C 1

=  

9. Official Ans. by NTA (A) 

Sol. 
1 2

2EI
R r r

=
+ +

…..(i) 

 

E

r1r2
B

RI

A

E

 
 But A B 2V V E Ir 0- = - =  

 
2

EI
r

Þ =  ….(ii) 

 Comparing values of I from (i) and (ii) 

 
2 1 2

E 2E
r R r r

=
+ +

 

 2 1R r rÞ = -  
10. Official Ans. by NTA (A) 
Sol. According to curie's law, magnetic 

susceptibility is inversely proportional to 
temperature for a fixed value of external 

magnetic field i.e. c =
C
T

. 

 The same is applicable for ferromagnet & the 

relation is given as c =
- C

C
T T

 (TC is curie 

temperature) 
 Diamagnetism is due to non-cooperative 

behaviour of orbiting electrons when exposed 
to external magnetic field. 

 Hence option (A).   
11. Official Ans. by NTA (A) 

Sol. 1 0B nI=m  

 ( )2 0
nB 2I
2

æ ö= m ç ÷
è ø

 

 Þ B1 = B2 

12. Official Ans. by NTA (A) 

Sol. 2
LX 10 3000 30-= ´ = W  

 C 6
1 40X

33000 25 10-= = W
´ ´

 

 X = XL –XC 

 
40 5030
3 3

= - =  

 
X 50 1tan
R 3 100 6

d = = =
´

 

 ( )1 11tan tan 0.17
6

- -æ öd = =ç ÷
è ø

 

13. Official Ans. by NTA (A) 

Sol. 8V 2 10 m / s= ´  

 8C 3 10 m / s= ´  

 r r
C
V

= m Î  

 r
9 1
4

= ´Î  

 r
9 2.25
4

Î = =  
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14. Official Ans. by NTA (D) 

   

Sol. 1

2

I 4
I

=  

 
2

1 2max

min 1 2

I II
I I I

é ù+
= ê ú

-ê úë û
 

 
2

2 2max

min 2 2

2 I II
I 2 I I

é ù+
= ê ú

-ê úë û
 

 max

min

I 9
I

=  

 max min

max min

I I 10
I I 8

+
=

-
 

 
5 10
x 8
=  

 x = 4 

15. Official Ans. by NTA (D) 

Sol.

 

90°

Refracted, partially
polarized light 

Incident,
ordinary 
light 

Reflected
polarised 
light 

Brewster's law

 

 But as the incident light electric field vectors 

are completely removed so there will be no 

reflection and there will be total transmission 

of light, explained by an experiment in 

NCERT. 

 [Reference NCERT Part-2 Pg-380, (A special 

case of total transmission)] 

 Note  : Since direction of polarization is not 

mentioned hence most suitable option (D) 

corresponding to case in which electric field 

is absent perpendicular to plane consisting 

incident and normal.  

16. Official Ans. by NTA (B) 

Sol. 
h

2Em
l =  

 
1
m

lµ  

\ e p n al > l > l > l   

17. Official Ans. by NTA (B) 

Sol. 
1
30R R A=  

 
0

R 1ln ln A
R 3

=  

 O

R
R0

In

AIn  

18. Official Ans. by NTA (A) 

Sol. é ùé ù é ù= + + +ë û ë ûê úë û
A A B B  

 Y A B= + (D’ MORGAN LAW) 

 Y = AB 

19. Official Ans. by NTA (B ) 

Sol. Question based on the theory given in 

NCERT.  

20. Official Ans. by NTA (D ) 

Sol. 

 

G

S

I Ig

I–Ig

 

 Figure of merit 
gI K=
q

 

 Ig = Kn 

 ( )gII G S
s

= +  

 ( )nKI G S
S

= +
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SECTION-B 
1. Official Ans. by NTA (18) 

Sol. 2 3 1/2z a x y=  

 
z 2 a 3 x 1 y

z a x 2 y
D D D D

= + +  

 a is constant  

 ( ) ( )z 1100 3 4% 12% 18%
z 2

D
´ = + =  

2. Official Ans. by NTA (24) 

Sol. 
2

s max
mvf

R
=  

 
2mvmg

R
m =  

 v Rg= m  

 2 2

1 1

v R
v R

=  

 2v 48
30 75

=  

 2v 24m/s=  

3. Official Ans. by NTA (12) 
Sol. mg = 2N 

 
60°

2sin 60°

x cos60°
N

2cos60° + xsin60°

 

 
1 2 3x
2 2

=  

 x = 12 

4. Official Ans. by NTA (5) 

Sol. ( )2 2
1

2 8I M 2R MR
5 5

= =  

 ( )2 2
1

1I M 2R 2MR
2

= =  

 
( )2

2
3

M 2R
I MR

4
= =  

 
( )2

2
4

M 2R
I 2MR

2
= =  

 ( )2 3 4 12 I I I x I+ + =  

 2 288MR x MR
5

=  

 x = 5 

5. Official Ans. by NTA (2) 

Sol. 1

2

GM V 800 1V
r V 3200 2

= Þ = =  

6. Official Ans. by NTA (250) 
Sol. pV = nRT 

 DP.V = nRDT 

Þ  
P T 0.4

P T 100
D D

= =  

Þ  
100 1T 250K

0.4
´

= =  

7. Official Ans. by NTA (198) 
Sol. q ®nq 

 ( )334 4n r r '
3 3

p = p  

 Þ  
1
3r ' n r=  

 
2/3 2/3

1/3
kq nV n 27 v' 9V 9 22 198
r n

= µ µ µ Þ = = ´ =  

8. Official Ans. by NTA (300) 
Sol. V' = V 

 l'A = lA 

 2lA' = lA 

 =
A

A'
2

 

 = r
l

R
A

 … (i) 

 l' = 2l 

 =
A

A'
2

 

 
r r

= =
l l' 2

R'
AA'
2

 

 
r

=
l4

R'
A

 

 R' = 4R from equation (i) 

 % increase in resistance  

 = 
- -

´ = ´
R' R 4R R

100 100
R R

  

 = 300 % 
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9. Official Ans. by NTA (22 ) 

Sol. 1
LX L 2 50 10 10-= w = p´ ´ = p  

 4
X

1 1 100X 10
C 2 50

= = ´ =
w p´ p

 

 R 10= W  

 
2

2100Z 10 10 10æ ö= p - + Wç ÷pè ø
;  

 
E 220i 22Amp
2 10

= ; ;  

10. Official Ans. by NTA (15) 
Sol. Voltage Gain

3
C 0

6
B I

I R 10 10 60 15
I R 200200 10

-

-
´

= ´ = ´ =
´

 

 

CHEMISTRY 
SECTION-A 

1. Official Ans. by NTA (C) 
Sol. W = hv 
  = 6.6 × 10–34 × 1.3 × 1015 

  = 8.58 × 10–19 J 

2. Official Ans. by NTA (C) 
Sol. DH  =åDHCombustion (Reactant) - åDHCombustion 

(Product) 

  = 3 × (–1300) – [–3268] 
  = – 632 kJ mol–1  

3. Official Ans. by NTA (D) 
Sol. DT = i  kf ´ m 

 0.2 = i × 1.86 × 
0.7 1000
93 42

´  

 i = 
0.2 93 6
1.86 100

´ ´
´

 

 i = 0.60 
 2A    �    A2  

 1 – α         
2
a

 

 i = 1 – α + 
2
a

 

 i 1
2
a

= -  

 1 0.60
2
a

- =  

 1 – 0.60 = 
2
a

 

  α = 0.80 

4. Official Ans. by NTA (A) 
Sol. 3 2

2 3Bi S 2Bi 3S+ -+���
���  

   2s        3s 
 ksp  = (2s)2 (3s)3 
   = 4s2 × 27 (s)3 
  = 108 (s)5 

 
73

5 1.08 10(s)
108

-´=  

  Þ s = 10–15 

5. Official Ans. by NTA (B) 
Sol. Zymase naturally occurs in yeast. 
 Diastase is found in malt. 
 Urease is found in soyabean 
 Pepsin is found in stomach 
6. Official Ans. by NTA (D) 
Sol. As Cl has maximum electron affinity among 

all elements. 
 Element   DegH (kJ/mol) 
 F    –328 
 Cl    –349 
 Te    –190 
 Po    –174 
7. Official Ans. by NTA (A) 
Sol. In the electro-refining, impure metal (here 

blister copper) is used as an anode while 
precious metal like Au, Pt get deposited as 
anode mud.   

8. Official Ans. by NTA (D) 
Sol. 2 2 3

Acid Base
H S H O H O HS+ -+ +������  

 2 3 4
Acid Base

H O NH NH OH+ ������  

9. Official Ans. by NTA (A) 
Sol. –

2Cl /Cl
E 1.36V° = +  

 –
2I /I

E 0.54V° = +  

 
Ag /Ag

E 0.80V+
° = +  

 
Na /Na

E –2.71V+
° =  

 
Li /Li

E –3.05V+
° =  

10. Official Ans. by NTA (A) 

Sol. 3 2 2 2673 KPb(NO ) PbO NO O
(A)

D¾¾¾® + +
 

 Dimerise
2 2 4

A B
2NO N O¾¾¾¾®  

     

                 (no bridged oxygen) 
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11. Official Ans. by NTA (B) 
Sol. V2+ : 1s2 2s2 2p6 3s2 3p6 3d3 

   (3d) (unpaired 
e– = 3) 

 Ni2+ : 1s2 2s2 2p6 3s2 3p6 3d8  

         (3d) (unpaired e– = 2) 
 Cr2+ : 1s2 2s2 2p6 3s2 3p6 3d4 

      (3d) (unpaired e– = 4) 
 Fe2+ : 1s2 2s2 2p6 3s2 3p6 3d6 

   (3d) (unpaired e– = 4) 
12. Official Ans. by NTA (C) 
Sol. Clean water have BOD less than 5 ppm while 

highly polluted water has BOD greater or 
equal to 17 ppm. So, assertion is correct.  

 BOD is measure of oxygen required to 
oxidise only bio-degradable organic matter. 
So, reason is false.  

13. Official Ans. by NTA (D) 
Sol. Benzoic acid and Napthalene can be 

effectively separated by crystallization. 
Benzoic acid is soluble in hot water whereas 
Napthalene is insoluble. 

 Hence assertion is incorrect but reason is 
correct 

14. Official Ans. by NTA (B) 
Sol. Sodium fusion extract is boiled with 

concentrated HNO3 to remove sodium 
cyanide and sodium sulphide 

15. Official Ans. by NTA (A) 
Sol.  

 
  

16. Official Ans. by NTA (B) 
Sol. 

 

17. Official Ans. by NTA (C) 
Sol.   
 

 

H C– C – H     3  

–
–

OH

C H6 5

H C – C – H3

(Acetophenone)

O– – d– d+
C H MgBr      6 5 PCC,DCM

H C – C – Ph3

O– –

(B)

 

 

 

18. Official Ans. by NTA (D) 
Sol.   

  
19. Official Ans. by NTA (C) 
Sol. Enamine formation is an example of 

nucleophilic addition elimination reaction  

 

C
C C

CH3

CH3

CH3

CH3

H C3

H C3

O

Since in ketone Carbonyl

  

 Group is highly sterically hindered hence 

attack of nucleophile will not be possible.  

Now

Br

2Mg/THF

C

OH

2

–
–

O—

Ph

Ph – C – O – CH3
Ph – C – O – CH 3

O– – d– d+
Ph Mg Br

O

Ph – C – Ph

– –

d– d+
Ph Mg Br

–
–

O Mg Br— +

Ph

Ph – C – Ph
H O/H2

+

2PhMgBr

–
–

O—

CH3

C H – C – O – C H6 5 2 5

O

C H – C – C6 5 H3

– –

C H – C – O – C H6 5  2 5

O– – d– d+
CH3  MgBr      

d– d+
CH3  MgBr      

C H – C – C6 5 H3

OH–

CH3

–

(C)

– –O

C H – C – CH6 5 3C H – C – Cl  +    CH MgBr + CdCl6 5 3 2

O– –

(Acetophenone)

(C ) CdH3 2
No 
reaction 

(C ) CdH3 2

(D)

H+ H
HO

..

..

O

H

—H

O
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20. Official Ans. by NTA (B) 
Sol. Dettol is mixture of  

  
 Hence compound ‘B’ is Terpineol. 

SECTION-B 
1. Official Ans. by NTA (25) 
Sol. 0.30 % glycine is equal to 75  

 1 % ¾¾® 75
0.30

 

 100 % ¾¾®  
75 100

0.30
´  

   = 25000 g 

2. Official Ans. by NTA (32) 

Sol. 1 2

1 2

P P
T T

=  

 230 P
300 318

=  

 2
30P 318

300
= ´  

 =
1 318

10
´  

 = 32 

3. Official Ans. by NTA (3) 

Sol. BeF2, BF3 and CCl4 Þ µnet = 0 
 H2O, NH3 and HCl Þ µnet ¹ 0  
4. Official Ans. by NTA (0) 

Sol. 1/2 n 1
0

1t
[P ] -´  

 
n 1

1 2
n 1

2 1

t (P )
t (P )

-

-=  

 
n 1340 27.8

170 55.5

-
æ ö= ç ÷
è ø

 

 Þ n 1

12
(2) -=  

  n = 0 

5. Official Ans. by NTA (20) 
Sol. Fe3+ + 3e– ¾¾®  Fe 

 3F ¾¾®  1 mole Fe is deposited  

 For 56 g ¾¾®  3 × 96500 (required charge) 

 For 1g ¾¾®  
3 96500

56
´

(required charge) 

 For 0.3482 g ¾¾®  
3 96500 0.3482

56
´

´  

   = 1800.06 
 Q = it 
 1800.06 = 1.5 t 
 t = 20 min   
6. Official Ans. by NTA (2) 
Sol. PCl3+H2O

Partial
hydrolysis¾¾¾¾® PCl2(OH) (or) 

PCl(OH)2 + HCl 

  
 no. of ionisable protons in B = 2  
7. Official Ans. by NTA (2) 
Sol.

 
2 3 3 3 6 3 6 3

inner orbital complexes

[Fe(H O) Cl ], K [Fe(CN) ], [Co(NH ) ]Cl
144444444444424444444444443

 

 K3[Fe(CN)6]  has  more  value  of  D0 than that 

of [Co(NH3)6]Cl3; as CN  is stronger ligand.  

 More D0 Þ smaller value of absorbed  l  

 

K [Fe(CN) ] :  Fe   :    3d             4s       4p   3 6
3+   5 0 0

1 unpaired e– d sp2 3

 

 Spin only magnetic moment (µ) = 3  BM 

  = 1.732 BM 

 Rounding off Þ 2  
8. Official Ans. by NTA (9) 

Sol. Monomer unit of Novolac is 

CH OH2

OH

 

its molecular mass is 124 amu. 
Upon considering molecular weight of 
polymer as 963 amu (In question its given 
as 963 gram) Now if during formation of 
Novolac, (n–1) unit of water are removed 
then  

 ( )n 124 963 18 n 1é ù´ = + ´ -ë û  

 n = 9  

CH3

Cl 

OH

H3C

CH3

CHC
3 OH

CH3

and

Chloroxylenol
(Compound A)

It has 6pe–

Terpineol
(Compound B)

It has 2pe–
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9. Official Ans. by NTA (2) 

Sol. Biuret test is given by all proteins and 

peptides having atleast two peptide linkages.  

 Hence positive test must be given by 

tripeptide and Biuret.    

10. Official Ans. by NTA (3) 

Sol. Acid  +   Base ¾¾®     Salt + H2O

  

 0.1 M      M(OH)2   

 10ml     0.05 M 

      30 ml 

 at equivalence point  

 equivalent of acid = equivalent of base  

0.1 × 10 × n = 30 × 0.05 × 2 

 

MATHEMATICS 

SECTION-A 

1. Official Ans. by NTA (B) 

Sol. ( )A : x 3, 1Î -

   

B:x ( , 1] [3, )Î -¥ - È ¥

    

 B A ( , 3] [3, )- = -¥ - È ¥ = R–(–3, 3) 

2. Official Ans. by NTA (B) 

Sol. 2ax 2bx 15 0- + =    

 22b 152 ,
a a

a = a =  

 
15

2 2b
a
=  

 
15
b

a =  

 2x 2bx 21 0- + =   

 
215 152b 21 0

b b
æ ö æ ö- + =ç ÷ ç ÷
è ø è ø

 

 2b 25=  

 2b, 21a + b = ab =    

 2 2 24b 42a +b = -  

 = 58 

3. Official Ans. by NTA (C) 

Sol. 1 2z iz=  

 1 2z iz=-  

 1

2

zarg
z

æ ö = pç ÷
è ø

 

 2

2

zarg i
z

æ ö
- = pç ÷
è ø

 2arg(z )=q  

 
2
p

- + q + q = p  

 
32
2
p

q =  

 2
3arg(z )
4
p

= q =
 

1, arg z
4
p

=  

4. Official Ans. by NTA (D) 

Sol. 
k 3 14
15 4 k
4 1 3

- -
D = - -

-
 = 2121 k-  

 0D ¹  k R {11, 11}Î - -   (Unique sol.) 

 If k = 11 

 z

11 3 25
15 4 3 0
4 1 4

-
D = - ¹

-
 

 No solution 

 If k = -11 

 z

11 3 25
15 4 3 0
4 1 4

D = - ¹
-

 
 No solution 

5. Official Ans. by NTA (A) 
Sol. 

2 2 2

x
2

lim tan x 2sin x 3sin x 4 sin x 6sin x 2
p

®

é ù+ + - + +
ë û

= 
2 2

x
2

tan x [sin x 3sin x 2]lim
9 9p

®

- +
+

 

 = 
2

x
2

tan x(sin x 1)(sin x 2)lim
6p

®

- -
 

 = 2

x
2

1 lim tan x(1 sin x)
6 p

®
-  

 = 
2

x
2

1 sin x (1 sin x) 1lim
6 (1 sin x)(1 sin x) 12p

®

-
=

- +
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6. Official Ans. by NTA (A) 

 Allen Ans. (A) 

Sol. Required area = 
1 2 2

0

y 3 y 12 dy
4 2

æ ö+ +
-ç ÷

è ø
ò  

 = 
11 2 3

0 0

1 y 1 y 12 dy y
4 2 3 3

-
= - =ò  

 

y =2x–12

–1

0

1

y

1
2

3
4

x

 
7. Official Ans. by NTA (A) 

Sol.

 
500 499 2 498 500(5 x) x(5 x) x (5 x) .... x+ + + + + + +  

 = 
501 501 501 501(5 x) x (5 x) x

(5 x) x 5
+ - + -

=
+ -

 

 Þ  coefficient 101x  in given expression  

 = 
501 400

101C 5
5

 = 501 399
101C 5  

8. Official Ans. by NTA (B) 

Sol. 0 1 2 9S 1·3 2·3 3·3 ..... 10.3= + + + +  

 2 9 103S 1·3 2.3 ....................... 9 3 10 31= + + ´ + ´
0 1 2 9 102S (1·3 3 3 .....3 ) 10.3- = + + -  

 
10

10 3 1S 5 3
4

æ ö-
= ´ - ç ÷

è ø
 

 
10 1020.3 3 1S

4
- +

=  = 
1019.3 1
4

+
 

9. Official Ans. by NTA (C) 

Sol. 1 2P P 0+l =  

 (x 3y z 5) (2x y z 3) 0Þ + - - + l - + - =  

 (2,1, 2)-  lies on this plane 

 1\l = plane is 3x 2y 8 0Þ + - =  

10. Official Ans. by NTA (D) 
Sol. Let (h, k) is centre of circle 

 h k h
2

-
=  

 2 2k h 2hk 0- + =  

 \ Equation of locus is 2 2y x 2xy 0- + =  

 

x

y

0

 
11. Official Ans. by NTA (C) 

Sol. From figure 
r 7 h 5r
h 35

= Þ =  

 

7

r

h
35

 

 Given 
2dV d r h1 1

dt dt 3
æ öp

= Þ =ç ÷
è ø

 

 3d 5 r 1
dt 3

pæ öÞ =ç ÷
è ø

 2 dr 1r
dt 5

Þ =
p

 

 Let wet conical surface area = S  

 = 2 2r r h rp = p +l  

 = 226 rp dS dr2 26 r
dt dt

Þ = p  

 When h = 10 then r = 2 
dS 2 26
dt 10

Þ =
 

12. Official Ans. by NTA (D) 

Sol. 
/2

n
0

1 cos2nxb dx
sin x

p +
= ò  

 
/2 2 2

n 1 n
0

cos (n 1)x cos nxb b dx
sin x

p

+

+ -
- = ò  

 = 
/2

0

sin(2n 1)x sin x dx
sin x

p - +
ò  

 = 
/2

0

cos(2n 1)x
2n 1

p+æ ö
ç ÷+è ø

= 
1

2n 1
-

+
 

 
3 2 4 3 5 4

1 1 1, ,
b b b b b b- - -

 are  in  A.P.  with  

c.d.= -2 
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13. Official Ans. by NTA (B) 

Sol. 
2dy y 3 y

dx x 2 x
æ ö- = - ç ÷
è ø

 y vx=  

 2

dv 3dx
v 2x

= -  

 
1 3 n x C
v 2

- = - +l  

 
x 3 n x C
y 2

-
- = +l  

 x = e, 
ey
3

=  

 
3C
2

= -  

 When x = 1, y = 
2
3

 

14. Official Ans. by NTA (C) 

Sol. 
dy 2(1 sin t) cos t
dx 1 cos2t

+ ´
=

+
 

 2

2(1 sin t)cos t 3
2cos t
+

Þ =  

 0t , y 27
6
p

Þ = =  

15. Official Ans. by NTA (D) 
Sol. sin12 sin12 sin 72° + ° - °  
 = sin12 2cos42 sin30° - ° °  
 = sin12 sin 48° - °  
 = 2cos30 sin18- ° °  

 = 
3 5 12

2 4
-

- ´ ´  

 = 
3 (1 5)

4
-  

16. Official Ans. by NTA (D) 

Sol. 
1P(n)
n

=  

 
1P(2)
2

=  
1P(8)
8

=  

 
1P(4)
4

=  
1P(16)

16
=  

 
2P(32)

32
=

 
 Possible cases 

 16, 16, 16 and 32, 8, 8 

 Probability = 3 3

1 2 1 1 133
16 32 8 8 16

+ ´ ´ ´ =  

17. Official Ans. by NTA (C) 
Sol. p q p qÚ º ®:  

 q p (p q)Ù º ®: :  

 Negation of (p q) (p q)® ® ®:  

 is (p q) ( (p q))® Ù ®: :  i.e. (p q)®:  

18. Official Ans. by NTA (C) 
Sol. Slope of tangent at P = Slope of line AP 

2

P

4y ' 1 2 a - a -
= - a =

a
  

Solving 2a = - P( 2, 6)Þ - -  

Slope of PV = 
5
2

 

A(0, 4)

P( ,  – )a 2a a

V(1/2, 1/4)

Y

XO

 
19. Official Ans. by NTA (B) 

Sol. 1
cos 4 1

4tan
sin

4

-

é ùpæ öp - -ç ÷ê úè øê ú
pê ú

ê úë û

 Þ 1
cos 1

4tan
sin

4

-

pæ ö-ç ÷
ç ÷pç ÷
è ø

 

 1 1 2tan
1 8

- æ ö- p
= -ç ÷ç ÷

è ø
 

20. Official Ans. by NTA (A) 

Sol. Ellipse 2 2x 2y 4+ =  

 Line y = x + 1 
 Point of intersection  

 2 2x 2(x 1) 4+ + =  

 23x 4x 2 0+ - =  

 1 2
40x x
3

- =  

 2
1 2AB 2r x x 1 m ,= = - +   

 m is slope of given line  

 AB = 
40 1 1
3

+  
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80 802r r
3 6

= Þ =  

 

2

2 80 80(3r) 3 20
6 4

æ ö
= ´ = =ç ÷ç ÷

è ø  

 

A

B
(2,0)

(0, 2)
x y2       2

4 2+ = 1

y=x+1

AB = 2r

 
SECTION-B 

1. Official Ans. by NTA (1) 

Sol. 2 2A A and B B= =  

Therefore equation n mnA mB I+ =  
becomes  
nA + mB = I, which gives m = n = 1 

 Only one set possible  
2. Official Ans. by NTA (62) 

Sol. ( )( ) ( )2f g x 2g x 1é ù= +ë û  
 

( )

( )

2

2

2 2x 3 1; x 0

2 2x 3 1;x 0

ì é ù- + <ê úï ë û= í
é ùï + + ³ê úë ûî

 

\ fog is discontinuous whenever ( )22 2x 3-  

or ( )22 2x 3+ belongs to integer except x = 0.  

\  62 points of discontinuity. 

3. Official Ans. by NTA (6 ) 

Sol. 
b

2 23

12 1 1 49dx log
3 x 4 x 1 40

é ùæ ö- =ç ÷ê ú- -è øë û
ò  

 
b

3

12 1 x 2 1 x 1 49· n n log
3 4 x 2 2 x 1 40

é ù- -
- =ê ú+ +ë û

l l  

 
2

2

(b 2)(b 1) 49n n
(b 2)(b 1) 50

- +
=

+ -
l l  

 b = 6 

4. Official Ans. by NTA (83) 

Sol. 
r

10 3 10 r
r 1 r

3T C (2x )
x

-
+

æ ö= ç ÷
è ø

 

 = 10 10 r r 30 4r
rC 2 3 x- -  

 Put r = 0, 1, 2, .... 7 and we get b = 83 

5. Official Ans. by NTA (21) 

Sol. Mean deviation about mean of first n natural 

numbers is 
2n 1
4n

-
  

 n 21\ =  

6. Official Ans. by NTA (14) 

Sol. ( )a b .b 0´ =
r rr

 

 Þ 13 1 4 0 3- - l = Þ l =   

 ˆ ˆ ˆb i j 3kÞ = + +
r

 Þ ˆ ˆ ˆa b 13i j 4k´ = - -
rr

 

 Þ  ( ) ( ) ( )ˆ ˆ ˆ ˆ ˆ ˆa b b 13i j 4k i j 3k´ ´ = - - ´ + +
r rr

 

 Þ ˆ ˆ ˆ21b 11a i 43 j 14k- - = - +
r r

 

Þ  ˆ ˆ ˆa 2i 2 j 7k= - + -
r

 

Now ( ) ( ) ( ) ( )ˆ ˆ ˆ ˆb a . k j b a . i k- - + + -
r rr r

=14 

7. Official Ans. by NTA (243) 

Sol. If 0 taken twice then ways = 9 

 If 0 taken once then 9
1C 2 18´ =  

 If 0 not taken then 9 8
1 1C C .3 216=   

Total = 243 

8. Official Ans. by NTA (3) 
Sol. 

( )
( )( ) ( )

( )( ) ( )

2

2

x 1 x 3 x 3 ,x (0,1] [3,4)
f x

x 1 x 3 x 3 ,x [1,3]

ì - - + - Î Èï= í
ï - - - + - Î
î

 

Þ ( )
2

2

3x 6x , x (0,1) (3, 4)
f ' x

3x 6x 2, x (1,3)

ì - Î Èï= í
- + + Îïî

 

f(x) is non-derivable at x = 1 and x = 3 

also f’(x) = 0  at 
5x 1
3

= +  Þ  m + M = 3 
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9. Official Ans. by NTA (85) 

Sol. 
2 2

2
2 2

b 25 b 9e 1
16 16a a

= + = Þ =  ……(1) 

 
8 12A ,

55
æ ö
ç ÷
è ø

 satisfies  
2 2

2 2
x y 1
a b

- =  

Þ 2 2
64 144 1

5a 25b
- =  ……(2) 

Solving (1) & (2) 
6b
5

=  
8a
5

=  

Normal at A is 
2 2

2 25a x 5b y a b
8 12

+ = +  

 Comparing it 8 5x y+ b = l  

 Gives 100, 15l = b =  

 85l - b =  
 

10. Official Ans. by NTA (51) 

Sol. 8x 4 2y 1, z 0+ = =  

 Þ

1x y 0 z 08
1 02

- - -
= = = l

-
 

 8x 6 3z 1, y 0- - = =  

Þ

1x y 0 z 08
0 43 3

+ - -
= =

-
 

1
0 04

1 2 0 2
0 43 3

- =
-

 

 
1d
51

=  

 
2

1 51
d

=  
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SET # 05         SOLUTION

PHYSICS 
SECTION-A 

1. Official Ans. by NTA (C) 

Sol. e

kt
P log

x
æ öa

= ç ÷b bè ø
 

 
kt

1
x

=
b

 Þ 
2 2kt ML T

x L

-

b = =  

 
1

E kt
2

æ ö=ç ÷
è ø
Q  

 As P is dimensionless 

 Þ [a] = [b] = [MLT–2] 

2. Official Ans. by NTA (B) 

Sol. 

mg 
a 

N 
 

 mg – N = ma 

 Þ N = m(g – a) 

 \ Person experiences weightloss, when 

acceleration of lift is downward. 

3. Official Ans. by NTA (A) 
Sol. At maximum height, V = 0 

 \ Momentum of object is zero. 

4. Official Ans. by NTA (C) 

Sol. V 2gR sin= a  

 N – mg sin a = 
2mv

2mgsin
R

= a  

 

 
mg 

N 
a 

a 

 

 
N 1 3

1
2mgsin 2 2

= + =
a

 

 

a 

A
 

 Þ A = constant 

5. Official Ans. by NTA (C) 

Sol. Applying conservation of angular momentum  

 MR2w = (MR2 + 2mR2)w' 

 
2M

'
M 2m

w =
+

 

6. Official Ans. by NTA (A) 

Sol. 
3

2

GMr
, r R

Rg
GM

, r R
r

ì £ïï= í
ï ³
ïî

 

 

g

O rR 

 

7. Official Ans. by NTA (A) 

Sol. L

n

T
1 100%

T

é ù
h = - ´ê ú

ë û
 

 TL = 0°C = 273K, Tn = 373 K 

 \ h = 26.809% 

8. Official Ans. by NTA (C) 

Sol. 
eff

T 2
g

= p
l

 

 

a 

 

 (a) when a = 0, T = 2
g

p
l

 

 (b) when a = 
g
6

, T' 2
g

g
6

= p
+

l
 

 \ T' = 
6

T
7
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9. Official Ans. by NTA (B) 

Sol. P

v

C 2
1 1.4

C F
= + = Þ F = 5 

 By conservation of energy  

 [ ] 2F 1
nR T nm v

2 2
D =  

 DT = 
2 2mv Mv

FR 5R
=  

10. Official Ans. by NTA (A) 
Sol. Charge on capacitor C2 

 = 
[ ]2 12 total

total 1 2

C C VC Q

C C C

´
=

+
 = 1 2

1 2

C C V

C C+
 

11. Official Ans. by NTA (C) 
Sol. S1 : In nonpolar molecules, centre of +ve 

charge  coincides with centre of –ve charge, 
hence net dipole moment is comes to zero. 

 S2  : When non polar material is placed in 
external field, centre of charges does not 
coincide, hence give non zero moment in 
field 

12. Official Ans. by NTA (A) 
Sol. f = 5t3 + 4t2 + 2t – 5 

 2d
e 15t 8t 2

dt
f

= = + +  

 At t = 2, |e| = 15 × 22 + 8 ×  2 + 2 

 Þ e = 78V Þ I = 
e 78

15.60
R 5

= =  

13. Official Ans. by NTA (C) 

Sol. 
r

=
l

R
A

 

 
R A

R A
D D D

= -
l

l
 

 lA = k 

 
A

0
A

D D
+ =

l

l
 

 
R 2

R
D D

=
l

l
 

 
R

2 0.4 0.8%
R

D
= ´ =  

14. Official Ans. by NTA (C) 

Sol. P

P P

R M q

R M q
a a

a

= ´  

 
P

R 4 1
2

R 1 2
a = ´ =  

15. Official Ans. by NTA (C) 
Sol. 

( )( ) ( )x y
ˆ ˆE 301.6sin kz t a 452.4sin kz t a= - w - + - w

r

( )( )y

301.6 ˆB sin kz t a
C

= - w -
r

 

  + ( )( )x

452.4 ˆsin kz t a
C

- w -  

 ( )( )y
0

B 301.6 ˆH sin kz t a
C

= = - w -
m m

r
r

 

  ( )( )x

452.4 ˆsin kz t a
C

+ - w -
m

 

 ( ) ( )y x
ˆ ˆH 0.8sin kz t a 1.2 sin kz t a= - - w - - w

r
 

 For direction 

 E B´
r r

 is direction of C
r

 

 For first part ˆˆ ˆE i, B ?= - =  

 ˆˆ ˆE B k´ =  Þ ˆB̂ j= -  

 Similarly for second 

 ˆˆ ˆE j, B ?= =  

 ˆˆ ˆE B k´ =  Þ ˆB̂ i= -  

16. Official Ans. by NTA (D) 

Sol. 
a 1

100
=

l
 

 For reflection  size of obstacle must be much 

larger than wavelength, for diffraction size 

should be order of wavelength. 

 Since the object is of size 
100

l
, much smaller 

than wavelength, so scattering will occur. 

17. Official Ans. by NTA (B) 

Sol. e photonl = l  

 
photon

h h
mv P

=  photonP mvÞ =  

 

2

e

ph Ph

1
mvE 1 mv v2 v
hcE 2 P C 2C

= = ´ =

l

 

18. Official Ans. by NTA (D) 

Sol. 
4 0238 206

92 822 1U 8 He 6 e Pb-® + +  

 8a particles and 6b particles are emitted. 
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19. Official Ans. by NTA (B) 

Sol. 
V

R
i

D
=

D
 

 1 1 2

2 2 1

R v i

R v i

D D
=

D D
 = 

0.1 50
5

0.2 5
´ =  

20. Official Ans. by NTA (C) 
Sol. In amplitude modulation the amplitude of 

high frequency carrier wave is varied in 

accordance with message signal 

SECTION-B 
1. Official Ans. by NTA (60) 
Sol. Both should have same horizontal component 

of velocity 

 200 = 400 cos q 

 q = 60° 

2. Official Ans. by NTA (5) 

Sol. 2 2v u 2as= +  

 ( )100 0 2 10 s= +  

 S = 5m 

 Height from ground = 10 – 5 = 5m 

3. Official Ans. by NTA (25) 

Sol. 10stress
y 2.0 10

strain
= = ´  

 Energy density = 
1

stress strain
2

´  

 ( )21
strain y

2
=  ( )24 101

5 10 20 10
2

-= ´ ´ ´  

 = 25 × 102 × 10 = 
3

kJ
25

m
 

 Ans. 25 

4. Official Ans. by NTA (6) 
Sol. gD µl  

 
4

earth earth
5

planet planet

g 10
g 6 10

-

-

D
= =

D ´
l

l
 

 gplanet = 6 m/s2 
 Ans. 6.00 

5. Official Ans. by NTA (400) 

Sol. 
( )dt Ldi / dt dt L di

dt dt dt

e
< e >= = =ò ò ò

ò ò ò
 

 
L i

i
D

< e >=
D

 

 0

V 20
i 2A

R 10
= = = , if i = 0A 

 T = 100 µs, L = 20 mH 

 
( )3

6

20 10 2 0

100 10

-

-

´ ´ -
< e >=

´
 

 
32 10

5
´

=  

 400V< e >=  

6. Official Ans. by NTA (210) 

Sol. total 360 2d = ° - q  

 = 360° – 2 × 75° 

 dtotakl = 210° 

 

 

45° 
q1 

q1 45° 
30° 30° 

60° 60° 75° 

 

 q1 = 45° 

 
45° 

90° 

60°75° 

30° 
30° 

120° 

 

   d = 120° + 90° = 210° 
7. Official Ans. by NTA (5) 
Sol. 20 MSD = 1cm 

 
1

1MSD cm
20

=  

 10 VSD = 9MSD 

 
9

1VSD MSD
10

=  

 
9 1

cm
10 20

= ´  

 
9

1VSD cm
200

=  

 VC = 1 MSD – 1 VSD 

 = 
1 9

cm cm
20 200

-  

 
1

10mm
200

= ´  

 VC = 5 × 10–2 mm 
 Ans. 5 
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8. Official Ans. by NTA (1) 

Sol.  2W

10W 6W

6W

6W

10
W

10V

D
1

D
2

D
3

i

i

i

i i

i – i1

i – i1

i – i
1

 

  2W

16W

16W

10V

 
  V = IRnet 
 10 = I × 10 
 I = 1A 
 Ans. 1 
9. Official Ans. by NTA (0) 
Sol. At resonance IL = IC 

 

 

I = 0 
C 

AC Source 

(Inet)L & C=0 L 

55W 

 

 Alternatively, 

 
2

L C

1 1 1
Z X X

æ ö
= -ç ÷

è ø
 

 At resonance, XL = XC & Z ® ¥  
 \ Ztotal circuit ® ¥ i.e, I = 0 
 Ans. 0 
10. Official Ans. by NTA (363) 
Sol. From continuity equation 

 1 2

a
av v

2
=  

 v2 = 2v1 
 From Bernoulli's theorem, 

 2 2
1 1 1 2 2 2

1 1
P gh v P gh v

2 2
+ r + r = + r + r  

 ( )
2 2
2 1

1 2 2 1

v v
P P g h h

2

é ùæ ö-
- = r + -ê úç ÷

ê úè øë û
 

 ( )
2 2
1 14v v

4100 800 10 0 1
2

é ùæ ö-
= + ´ -ê úç ÷

ê úè øë û
 

 
2
13v41

10
8 2

+ =  

 2
1

121 2
v

8 3
´ =  

 1

I21 3
v

4 3 3
= ´

´
 

 1

363
v m / s

6
=  

 X = 363. 
CHEMISTRY 
SECTION-A 

1. Official Ans. by NTA (C) 
Sol. Let total volume = 1000 mL = 1L 
 total mass of solution = 1460 g 

 mass of HCl = 
35 1460

100
´  

 moles of HCl = 
35 1460
100 36.5

´
´

 

 So molarity = 
35 1460
100 36.5

´
´

= 14M 

2. Official Ans. by NTA (D) 
Sol. Mass of liquid = 135 – 40 = 95 g 

 Volume of liquid = 
mass

density
= 

95
.95

mL 

 = 100 mL = 0.1 L 
 mass of ideal gas = 40.5 – 40 g = 0.5 g 
 PV = nRT  

 0.82 × 0.1 = 
0.5
M

æ ö
ç ÷
è ø

× 0.082 × 250 

 M = 125 
3. Official Ans. by NTA (B) 

Sol. r = 
2n0.529 Å

z
´  

 r3 = 0.529 × 
23

1
 

 r4 = 0.529 × 
24

1
 

 

4

3

r
r

= 
2

2

4
3

= 
16
9

 

 r4 = 316r
9
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4. Official Ans. by NTA (A) 
Sol.   
ion/molecule Number 

of  e¯  in  
BMO 

Number of 
e¯ in ABMO 

Bond 
order 

O2
+ 10 5 2.5 

O2 10 6 2 

O2
– 10 7 1.5 

O2
2– 10 8 1 

 Bond order O2
2– < O2

– < O2 < O2
+  

5. Official Ans. by NTA (C) 
Sol. A cell with less variation in EMF with 

temperature is preferred as reference 

electrode because it can be used for wider 

range of temperature without much derivation 

from standard value so a cell with less 

P

E
T

¶æ ö
ç ÷¶è ø

is preferred. 

6. Official Ans. by NTA (A) 
Sol. Moving down the group stability of lower 

oxidation state increases 

 Al < Ga < In < Tl 
7. Official Ans. by NTA (D) 
Sol. Metal oxide with lower DG° is more stable 

 Statement II is correct 
8. Official Ans. by NTA (C) 
Sol.

 
(1)  Electrolysis

(2)  Hydrolysis
2HSO4  ̄(aq.) 2HSO4 +̄2H+ +H2O2

(A)
 

 

H

O–O 

H 

90.2° Solid phase.

 
9. Official Ans. by NTA (D) 

Sol.  M.P 

 Be 1560 K 

 Mg 924 K 

 Ca 1124 K 

 Sr 1062 K 

10. Official Ans. by NTA (A) 
Sol.   M.P 
 H2O  273 K 
 H2S  188 K 
 H2Se   208 K 
 H2Te   222 K 
11. Official Ans. by NTA (B) 
 Red P4 + Alkali ® H4P2O6 (No P–H bond)  
12. Official Ans. by NTA (B) 
Sol. Polar stratospheric clouds provide surface on 

which hydrolysis of ClONO2 takes place to 
form HOCl (Hypochlorous acid)  

 ClONO2 (g) + H2O(g) ® HOCl(g) + HNO3(g) 
13. Official Ans. by NTA (A) 
Sol. Both statement I & statement II are correct. 
14. Official Ans. by NTA (D) 
Sol.

  

 

 

15. Official Ans. by NTA (A) 
Sol. Although Acetyl Acetone predominantly 

gives Acid base reaction with G.R due to 
Active methylene group but according to 
given option ans should be based on 
nucleophilic addition reaction (NAR). 

 

C d

1

CH3

CH2+

C
CH

OMgBr

MgBr CH2

CH2

C 

CH3 O  mgBr

1O  mgBr
CH3

CH2

H2O

OH 

OH

1

O 

 

 

C  O  O C 

O  O  

hn 

C  O 

O 

[X]  

+ CO2  
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16. Official Ans. by NTA (C) 
Sol.   

is tautomer of  

, Which is aromatic in nature. 

17. Official Ans. by NTA (C) 

Sol. All these enamines are interconvertible 

through their resonating structures. So most 

stable form is ‘C’ due to steric factor. 

18. Official Ans. by NTA (A) 

 Allen Ans. (A, B, C) 

Sol. Which of the following set are correct 

regarding polymer. 

 Bona - 5 is copolymer of butadiene + styrene 

 Nylon 6.6 is condensation polymer of adipic 

Acid and hexanediamine.  

 Nylon 6.6 is fiber 

 Terylene is fiber not themosetting polymer  

 Buna-N is copolymer nol Homopolymer 
19. Official Ans. by NTA (C) 

Sol. Histamine (It is use for secretion of pepsin & 

HCl in stomach) 

20. Official Ans. by NTA (B) 
Sol. Ring is formed due to formation of 

nitrosoferrous sulphate 
SECTION–B 

1. Official Ans. by NTA (727) 
Sol. DU = –726 KJ/mol 

 Dng = 1–3/2 = 
–1
2

 

 DH = DU + DngRT 

 =–726 – 
1
2

× 
8.3 300

1000
´

 

 = –727.245 

2. Official Ans. by NTA (99 or 98) 
Sol. 0.5% solution of KCl 

 So m = 
0.5 1

74.6 0.1
´  

 DTf = i × m × Kf 

 0.24 = i × 
0.5 1.80

74.6 0.1
´    

 i = 
0.24 74.6 0.1
0.5 1.80

´
´

´
 

 = 1.989 

 1.989 = 1 + a  (n–1) 

 1.989 = 1 + a 

 a = .989 

 % a = 98.9% 

 Ans 99% 

 If mass of H2O = 99.5 

 m = 
0.5 1

74.5 .0995
´  

 i = 
0.24 74.6 .0995

.5 1.80
´ ´

´
   

 = 1.979 
 1.979 = 1 + a (n–1) 
 1.979 = 1 + a 
 a = .979  
 % a = 97.9 % 
 Ans 98% 
3. Official Ans. by NTA (476) 

Sol. Moles of CH3COOH = 5 m mole 

moles of NaOH = 2.5 m mole 

NaOH       +   CH3COOH ¾®CH3COONa + H2O 

2.5 m mole     2.5 m mole 

0                    2.5 m mole         2.5 m mole 

so buffer is formed  

pH = pKa + log 
2.5 / 75
2.5 / 75

æ ö
ç ÷
è ø

= pKa 

pH = 4.76 

= 476 × 10–2 

  
O  O 

O  

  
OH HO 

OH 
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4. Official Ans. by NTA (200) 

Sol. kA =
ln 2
100

; kB = 
ln 2
50

 

 
A–k t

t 0A A e= ´  

 

– ln 2 t
100

t 0A A e
æ ö´ç ÷
è ø= ´  

 

– ln 2 t
50

t 0B B e
æ ö´ç ÷
è ø= ´  

 A0 = B0 

 & At = 4Bt 

 

ln 2– t
100e

´
= 4 × 

ln 2– t
50e

´
 

 

ln 2 t
100e

´
= 4 

 

ln 2 t
100e 4

´
=  

 

ln 2 t ln 4 2 ln 2
100

´ = =  

 t = 200 sec 

5. Official Ans. by NTA (9960) 

Sol. Volume of H2 = 
nRT

p
= 

2 0.083 300
2 1

´
´  

 = 24.92 L 
 = 24900 mL 

 So 1 g platinum adsorb = 2
24900 mLH

2.5
 

 = 9960 
6. Official Ans. by NTA (3) 
Sol. Most basic oxide is V2O3  
 V+3 ® [Ar] 3d2 

 m = ( )2 2 2+ = 2.84 BM » 3 

7. Official Ans. by NTA (3) 
Sol. CoCl3. 4NH3 ®[Co(NH3)4 Cl2]Cl 

 NiCl2.6H2O ® [Ni(H2O)6]Cl2 

 PtCl4 . 2HCl ® H2[PtCl6] 

 [Ni(H2O)6]Cl2 32AgNO¾¾¾® 
2AgCl ¯ + [Ni(H2O)6](NO3)2 

  
 

  

 m = ( )2 2 2+  B.M = 2.84 BM » 3 

8. Official Ans. by NTA (18) 

Sol. CxHyOz + 
y zx –
4 2

æ ö+ç ÷
è ø

O2 ® xCO2 + 
y
2

 

H2O  

            0.3g                                   0.2g         .1g 

 2

2

CO

H O

n x 0.2 / 44
n y / 2 .1 /18

= =  

 
2x 36 9
y 44 11

= =  

 x = 
9y
22

 

 x y z

2

C H O

CO

n 1
n x

=  

 
0.3

12x y 16z+ +
× 

44
0.2

= 
1
x

 

 66x = 12 x + y + 16 z 

 54x = y + 16 z 

 
54 9y

22
´

– y = 16 z 

 
464y

22
=16z 

 z = 
29y
22

 

 CxHyOz  = CxHyOz 

 9y y 29y
22 22

C H O  

 C9 H22 O29 

 % of C = 
( )

12 9
12 9 22 29 16

´
´ + + ´

× 100  

            = 
108 100
594

´  

 18.18% 
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9. Official Ans. by NTA (7) 

Sol.

 

Cl

Dil.HNO3

OH
NO2

+

OH

NO2Intramolecular
H-bonding Intermolecular

H-bonding 

 

 

 

Conc.HNO
O2H

OH OH

NO2

Strong acid 
 (yellow compound) 

NO2 

Picric acid

 

10. Official Ans. by NTA (9) 
Sol. Uracil is the base which only present is RNA. 

 

 

O

O–P–O–CH2

NH 

N

H

O

O

O

Uracil

N

O

N 

O 

O 

H

OH OH
 

 Structure of nucleotides number of 0-9. 
 

MATHEMATICS 
SECTION-A 

1. Official Ans. by NTA (B) 

Sol. ( ) x 1
f x

x 1
-

=
+

 

 ( ) ( )( )2

x 1
1 1x 1f x f f x

x 1 x1
x 1

-
-

+Þ = = = -
-

+
+

 

 ( ) ( )( )3 2 1 x 1
f x f f x f

x 1 x
+æ ö= = - =ç ÷

è ø -
 

 ( )4 x 1 1
f x f

1 x x
+æ öÞ = = -ç ÷

è - ø
 

 ( ) ( )6 61 1
f x f 6

x 8
Þ = - Þ = -  

 ( )7 1 x 1
f x

x 1 x
+æ ö= - =ç ÷

è ø -
 

 ( )7 8 4
f 7

6 3
Þ = = -

-
 

 
1 4 3
6 3 2

\- + - = -  

2. Official Ans. by NTA (B) 
Sol. Set A 

 Þ 
z 1

1
z 1

+
<

-
 

 Þ z 1 z 1+ < -  

 Þ ( ) ( )2 22 2x 1 y x 1 y+ + < - +  

 Þ  x < 0 

 

(–1,0) (1,0) 

 
 Set B 

  

(–1,0) 

1
centre : 0,

3
æ ö-ç ÷
è ø

 (1,0) 

Z 
2p/3 

 

 Þ 
z 1 2

arg
z 1 3

- pæ ö =ç ÷
è + ø

 

  Þ 
 

 
Þ 2 2 2y

x y 1 0
3

+ + - =  

 A Ç B    

 Þ  Centre 
1

0,
3

æ ö-ç ÷
è ø

 

3. Official Ans. by NTA (C) 

Sol. |adj (24A)| = |adj 3(adj 2A)| 

 Þ |24a|2 = (3 adj(2A))2 

 Þ (243 |A|)2 = (33|adj (2A)|)2 

 = 36(|2A|2)2 

 ( )22 46 3 6 1224 A 24 | A | 3 2 AÞ = = ´  

 
6

2

6 12

24
A 64

3 2
Þ = =

´
 

1 1y y 2
tan tan

x 1 x 1 3
- - pæ ö æ ö- =ç ÷ ç ÷

è - ø è + ø
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4. Official Ans. by NTA (C) 

Sol. 

3 2 1

5 8 9 0

2 1 a

-
- =  

 3(–8a – 9) + 2(5a – 18) + 1(21) = 0 

 Þ a = –3 

 Also 

1
3

2

3 2 b

5 8 3

2 1 1

-
D =

-
 

 If 
1

b
3

=  

 D2  = 0 

 So b must be equal to  

 
1
3

-  

5. Official Ans. by NTA (C) 
Sol. (2021)2023 = (7l – 2)2023 

 = 2023C0(7A)2023 – ….. 2023C20232
2023 

 
20237t 2= -  

 2023 20222 2 2\ - = - ´  

 ( )67432 2= - ´  

 ( )674
2 1 7= - + m  

 ( )7 2= - a +  

 remainder 2Þ = -  or + 5  

6. Official Ans. by NTA (D) 

Sol. 
1

11
x

2

sin(cos x) x
lim

1 tan(cos x)

-

-
®

-
-

  

 
( )1 2

1 2x
12

sin sin 1 x x
lim

1 x
1 tan tan

x

-

®
-

- -

æ öæ ö-ç ÷- ç ÷ç ÷ç ÷è øè ø

 

 
2

1 2x
2

1 x x
lim

1 x
1

x

®

- -
æ ö-

- ç ÷ç ÷
è ø

 

 
1

x
2

1
lim (–x)

2®
= -  

7. Official Ans. by NTA (D) 

Sol. ( ) ( )
x

x 3 ; x 3

f x x 3 ; 3 x 0

e ; x 0

ì ü+ < -
ï ï

= - + - £ <í ý
ï ï³î þ

 

 ( )
2

1

2

x k x ; x 0
g x

4x k ; x 0

ì ü+ <ï ï= í ý
+ ³ï ïî þ

 

 ( )( ) ( ) ( ) ( )
( ) ( )

2
1

2

f x k f x ; f x 0
g f x

4f x k ; f x 0

ì ü+ <ï ï= í ý
+ ³ï ïî þ

 

 ( )( )
( ) ( )
( ) ( )

2
1

2
1

x
2

x 3 k x 3 ; x 3

g f x x 3 k x 3 ; 3 x 0

4e k ; x 0

ì ü+ + + < -
ï ïï ï= + - + - £ <í ý
ï ï+ >ï ïî þ

  

 check continuity at x = 0 

 ( ) ( )( ) ( )( )gof 0 g f 0 g f 0- += =  

 2 1 24 k 9 3k 4 k+ = - = +  

 1 23k k 5+ =  ...(a) 

  differentiate  

 ( )( )( )
( )
( )

1

1
x

2 x 3 k ; x 3

g f x ' 2 x 3 k ; 3 x 0

4e ; x 0

ì ü+ + < -
ï ï

= + - - £ <í ý
ï ï³î þ

 

 16 k 4- =  

 1k 2=  ...(b) 

 1 2k 2, k 1\ = = -  

 ( )
( ) ( )
( ) ( )

2

2

x

x 3 2 x 3 ; x 3

gof x x 3 2 x 3 ; 3 x 0

4e 1 ; x 0

ì ü+ + + < -
ï ïï ï= + - + - £ <í ý
ï ï- ³ï ïî þ

 

 gof(–4) + gof(4) = 44e 2-  

 Þ ( )42 2e 1-  
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8. Official Ans. by NTA (A) 

Sol. ( )

2

2

3 17
x 4x 2, x 1,

2
ƒ x

3 17
x 2x 2, x ,2

2

ì æ ö-
- - " Î -ï ç ÷ç ÷ï è ø= í

æ ö-ï- + + " Îç ÷ï ç ÷
è øî

 

 ƒ¢(x) when 
3 17

x 1,
2

æ ö-
Î -ç ÷ç ÷
è ø

 

 ƒ¢(x) = 2x – 4 = 0 Þ x = 2 
 ƒ¢(x) = 2(x – 2) Þ ƒ¢(x) is always ¯ 
 ƒ(2) = 2 
 ƒ(–1) = 3 

 
3 17 17 3

ƒ
2 2

æ ö- -
=ç ÷ç ÷

è ø
 

 ƒ¢(x) when 
3 17

x ,2
2

æ ö-
Îç ÷ç ÷
è ø

 

 ƒ¢(x) = –2x + 2 
 ƒ¢(x) = –2(x – 1) 
 ƒ¢(x) = 0 when x = 1 
 ƒ(1) = 3 

 absolute minimum value = 
17 3

2
-

 

 absolute maximum value = 3 

 Sum = 
17 3 17 3

3
2 2
- +

+ =  

9. Official Ans. by NTA (D) 

Sol. 
n n

x y
2

a b
æ ö æ ö+ =ç ÷ ç ÷
è ø è ø

 

 Slope of tangent at (a, b) 

 
n 1 n 1

x 1 x 1 dy
n. . n . 0

a a b b dx

- -
æ ö æ ö+ =ç ÷ ç ÷
è ø è ø

 

 
( )a,b

dy b
dx a

= -  

 \ Equation of tangent 

 y – b = 
b
a

-  (x – a) 

 
x y

2
a b
+ =  " n Î N 

10. Official Ans. by NTA (D) 

 Allen Ans. (Bonus) 

Sol. 

 

(0,9) y=9–x2 

y=x2–9

y=3 

(3,0)(–3,0)
 

 Area of shaded region 

 ( ) ( )
3 9

0 3

2 9 y 9 y dy 2 9 y dy= + - - + -ò ò  

 
( ) ( ) ( )

3 3 9
1/2 1/2 1/2

0 0 3

2 9 y dy 9 y dy 9 y dy
é ù

= + - - + -ê ú
ê úë û
ò ò ò

 

 ( ) ( ) ( )
3 3 93/2 3/2 3/2

0 0 3

2 2 2
2 9 y 9 y 9 y

3 3 3
é ùé ù é ù é ù= + + - - -ê úë û ë û ë ûë û

 

 ( )4
12 12 27 6 6 27 0 6 6

3
é ù= - + - - -ë û  

 
4

24 3 12 6 54
3
é ù= + -ë û  

 ( )8 4 3 2 6 9= + -  

11. Official Ans. by NTA (D) 

 Allen Ans. (D) 

Sol. 

x + y = 5 
P Q 

R

a 

60°

 

 sin 60° = 
5 2

a
 

 a = 
5 2

3
 

 Area of DPQR = 23
a

4
 

25

2 3
=  
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12. Official Ans. by NTA (B) 
 Allen Ans. (B) 

Sol. 

 

C 

r (5,1)

5x–y=11
B(3,4)A(2,–1)

r

M

 

 AB = 26  
 r2 = CM2 + AM2 

 
2 2

13 13
2

2 2

æ ö æ ö
= ´ +ç ÷ ç ÷ç ÷ ç ÷

è ø è ø
 

 r2 = 65
2

 

13. Official Ans. by NTA (B) 

Sol. 

 

(3/2,0)Q(–3/2,y) 
P(at2,2at) 

(5,–8) 

 

 Equation of normal : y = –tx + 2at + at3    
3

a
2

æ ö=ç ÷
è ø

 

 since passing through (5, –8), we get  t = –2  
 Co-ordinate of Q : (6, –6)  
 Equation of tangent at Q : x + 2y + 6 = 0  

 Put 
3

x
2

-
=  to get 

3 9
R ,

2 4
- -æ ö

ç ÷
è ø

 

14. Official Ans. by NTA (B) 

Sol. 1

x 2 y 1 z 2
:

3 2 0
- + -

= =
-

l   

 2

x 1 y 3 / 2 z 5
:

1 / 2 2
- + +

= =
a

l   

 3

x 1 y 1/ 2 z 0
:

3 2 4
- - -

= =
- -

l   

 l1 ^ l2 Þ 
2

3 0
0

13 1 4
4

- a +
=

a+ +

 Þ a = 3  

 angle between l2 & l3  

 
( )

2

1 ( 3) ( 2) / 2 2 4
cos

1 4 9 16 4
4

´ - + - a + ´
q =

a
+ + + +

  

 
2

3 8
cos

5 29
4

- - a +
q =

a+

  

 put a = 3  

 
2 4

cos
2929

29
4

q = =   

 1 4
cos

29
- æ öq = ç ÷

è ø
 Þ 1 29

sec
4

- æ öq = ç ÷
è ø

  

15. Official Ans. by NTA (A) 
Sol. Let equation of rotated plane be :  
 (2x + 3y + z + 20) + l(x – 3y + 5z – 8) = 0  
 (2 + l)x + (3 – 3l)y + (1 + 5l)z + 20 – 8l = 0   
 Above plane is perpendicular to 2x + 3y + z + 20 = 0  
 So,  (2  +  l).2  +  (3  –  3l).3  +  (1  +  5l).1 = 0  

Þ l = 7  
 Þ Equation of rotated plane : x – 2y + 4z – 4 = 0  

 Mirror image of 
1

A 2, ,2
2
-æ ö

ç ÷
è ø

 in rotated 

plane is B(a, b, c)  
 Equation of AB :  

 
x 2 y 1 / 2 z 2

k
1 2 4
- + -

= = =
-

  

 Let coordinate of B be (2+k, 
1

2k
2
-

- , 2 + 4k) 

midpoint of AB is 
k 1

2 , k,2 2k
2 2

-æ ö+ - +ç ÷
è ø

 

which will lie on the plane x – 2y + 4z – 4 = 0  

 Hence 
2

k
3

-
=   

 Therefore B is 
4 5 2 8 5 4

, , , ,
3 6 3 6 6 6

- -æ ö æ öºç ÷ ç ÷
è ø è ø

  

 So, 
a b c
8 5 4

= =
-

  



®

 
ALLEN® JEE (Main) Examination June-2022 

    
 

63

E 

no
de

06
\B

0B
B-

BC
\K

ot
a\

Je
e 

M
ai

n\
JE

E 
M

ai
n-

20
22

_T
es

t P
ap

er
 B

oo
kl

et
\0

3_
Ju

ne
 S

ET
-1

 to
 1

2_
PC

M
_S

ol
ut

io
n.

D
oc

 

16. Official Ans. by NTA (A) 

Sol. ( ) ( ) ( )a b c a.c b a.b c 3b c´ ´ = - = -
r r r rr r r r r r r

 

 ( ) ( ) ( )b c a b.a c b.c a c 2a´ ´ = - = -
r r rr r r r r r r r

 

 ( ) ( ) ( )c b a c.a b c.b a 3b 2a´ ´ = - = -
r r r rr r r r r r r

 

 3b c, c 2a, 3b 2aé ù- - -ë û
r rr r r r

 

 ( ) ( ) ( )3b c . c 2a 3b 2aé ù- - ´ -ë û
r rr r r r

 

 ( ) ( ) ( ) ( )3b c . 3 c b 2 c a 6 a bé ù- ´ - ´ - ´ë û
r r rr r r r r

 

 6 b c a 6 c a bé ù é ù- +ë û ë û
r rr r r r

 

17. Official Ans. by NTA (D) 
Sol. P(H) = x, P(T) = 1 – x 
 P(4H, 1T) = P(5H) 
 5C1(x)4 (1 – x)1 = 5C5 x

5 
 5(1 – x) = x 

 6x = 5 = 0    x = 
5
6

 

 P(atmost 2H) 
 = P(OH, 5T) + P(1H, 4T) + P(2H, 3T) 

 
5 4 3 3

5 5 5
0 1 2

1 5 1 5 1
C C . C

6 6 6 6 6
æ ö æ ö æ ö æ ö= + +ç ÷ ç ÷ ç ÷ ç ÷
è ø è ø è ø è ø

 

 ( )5 5

1 276
1 25 250

6 6
= + + =  

 
4

46

6
=  

18. Official Ans. by NTA (A) 

Sol. 

( )
5

2
i

2 i 1

x x

n
=

-
s =

å
 

 Mean = 6 

 
a b 8 5 10

6
5

+ + + +
=  

 a + b = 7 
 b = 7 – a 

 ( ) ( ) ( ) ( ) ( )2 2 2 2 2
a 6 b 6 8 6 5 6 10 6

6.8
5

- + - + - + - + -
=

34 = (a – 6)2 + (7 – a – 6)2 + 4 + 1 + 18 
 a2 – 7a + 12 = 0 Þ a = 4 or a = 3 
 a = 4         a = 3 
 b = 3         b = 4 

 

5

i
i 1

x x

M
n

=
-

=
å

 

 
a 6 b 6 8 6 5 6 10 6

M
5

- + - + - + - + -
=  

 when a = 3, b = 4 when a = 4, b = 3 

 
3 2 2 1 4

M
5

+ + + +
=

 
2 3 2 1 7

M
5

+ + + +
=  

 
12

M
5

=  
12

M
5

=  

 
12

25M 25 60
5

= ´ =  

19. Official Ans. by NTA (B) 

Sol. ( ) 22

2 4
ƒ x 6x 2

1 x1 x

-¢ = - - -
+-

 

 
22

1 2
2 3x 1

1 x1 x

é ù
= - + + +ê ú

+ê ú-ë û
 

 ƒ¢(x) < 0 Þ ƒ(x) is a dec. function 

 ƒ(1) = p + 5 

 ƒ(–1) = 5p + 5 

 Range : [a, b] º [p + 5, 5p + 5] 

 a = p + 5, b = 5p + 5 Þ 4a – b = 11 – p. 

20. Official Ans. by NTA (A) 

Sol. Case-I If D º Ñ º Ù   

 ( ) ( )p q (p q) rÙ ® Ù Ù   

 it can be false if r is false,  

 so not a tautology  

 Case-II If D º Ñ º Ú   

 ( ) ( )p q (p q) rÚ ® Ú Ú  º  tautology  

 then (p q) rÚ Ú  º (p r) qD Ú   

 Case-III  if ,D =Ú Ñ = Ù   

 then ( ) { }p q (p q) rÙ ® Ú Ù  

 Not a tautology  

 (Check p ® T, q ® T, r ® F)  

 Case-IV if ,D = Ù Ñ = Ú   

 ( ) { }p q (p q) rÙ ® Ù Ú   

 Not a tautology  
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SECTION-B 
1. Official Ans. by NTA (36) 
Sol. x4 – 3x3 – 2x2 + 3x + 1 = 10 
 x = 0 is not the root of this equation so divide it 

by x2  

 x2 – 3x – 2 + 
3
x

 + 2

1
x

 = 0  

 x2 + 2

1
x

 – 2 + 2 – 3 
1

x
x

æ ö-ç ÷
è ø

 – 2 = 0  

 
2

1 1
x 3 x 0

x x
æ ö æ ö- - - =ç ÷ ç ÷
è ø è ø

  

 
1

x 0
x

- = ,    
1

x 3
x

- =   

 x2 – 1 = 0   x2 – 3x – 1 = 0   
 x = ±1   g + d = 3  
 a = 1, b = –1  gd = –1  
 a3 + b3 + g3 + d3  
 1 – 1 + (g + d)((g + d)2 – 3gd)  
 0 + 3(9 – 3(–1))  
    + 3(12) = 36  
2. Official Ans. by NTA (1120) 
Sol. n(B) = 10  
 n(a) = 5  
 The number of ways of forming a group of 3 

girls of 3 boys.  
 = 10C3 × 5C3  

 = 
10 9 8 5 4

1200
3 2 2
´ ´ ´

´ =
´

 

 The number of ways when two particular 
boys B1 of  B2 be the member of group 
together  

 = 8C1 × 5C3 = 8 × 10 = 80  
 Number of ways when boys B1 of  B2 hot in 

the same group together  
 = 1200 × 80 = 1120  
3. Official Ans. by NTA (4) 

Sol. 2 2 9
x y

4
+ =   y = 4x  

 Equation tangent in slope form  

 23
y mx (1 m )

2
= ± +  ...(1)  

 
1

y mx
m

= +  ...(2)  

 compare (1) & (2)  

 2
2

3 1
(1 m )

2 m
± + =   

 9m2(1 + m2) = 4  
 9m4 + 9m2 – 4 = 0  
 9m4 + 12m2 – 3m2 – 4 = 0  
 3m2(3m2 + 4) – (3m2 + 4) = 0  

 2 4
m

3
= -  (Rejected)   

 2 1
m

3
=  Þ 

1
m

3
= ±   

 Equation of common tangent  

 
1

y x 3
3

= +   

 on X axis y = 0  
 OQ = –3  
 b = |OQ| = 3  
 a = 6  

 b2 = a2(1 – e2) Þ e2 = 1 – 
9

36
 = 

3
4

  

 
22b 2 9

e 3
a 6

´
= = =   

 2

e 3
4

e 3 / 4
= =   

4. Official Ans. by NTA (21) 
Sol. f(x) = max{|x+1|, |x+2|, |x + 3|, |x + 4|, |x + 5|}  

 –5 –4 –3 –2 –1
 

 
0 3 0

–6 6 3

f(x)dx x 1 dx x 5 dx
-

- -

= + + +ò ò ò   

 
3 0

6 3

(x 1)dx (x 5)dx
-

- -

= - + + +ò ò  

 

3 02 2

6 3

x x
x 5x

2 2

-

- -

é ù é ù
= - + + +ê ú ê ú

ë û ë û
  

 
9 9

3 (18 6) 0 15
2 2

é ù é ùæ ö æ ö= - - - - + - -ç ÷ ç ÷ê ú ê úè ø è øë û ë û
  

 
3 21 21 21

12 21
2 2 2 2

é ù= - - + = + =ê úë û
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5. Official Ans. by NTA (12) 

Sol. (4 + x2)dy – 2x(x2 + 3y + 4)dx  

 (x2 + 4) 
dy
dx

 = 2x3 + 6xy + 8x  

 (x2 + 4) 
dy
dx

 – 6xy = 2x3 + 8x  

 
3

2 2

dy 6x 2x 8x
y

dx x 4 x y
+

- =
+ +

  

 L.I.   
dy

py
dx

+ = f   

 2

6x
p

x 4
-

=
+

  
3

2

2x 8x
x 4

+
f =

+
  

 I.F. = 
22

e

6 x
dx

3log (x 4)x 4e e
-

- ++ò =   

 
2 3

elog (x 4)
2 3

1
e

(x 4)

-+= =
+

 

 Sol.  

 
3

2 3 2 3 2

1 2x 8x
y. dx

(x 4) (x 4) (x 4)
+

=
+ + +ò   

 
2

2 3 2 3 2

y 2x(x 4)
dx

(x 4) (x 4) (x 4)
+

=
+ + +ò  

 x2 + 4 = t  

  2xdx = dt   

 
2 3 3

y dt
(x 4) t

=
+ ò   

 
2 3 2 2

y 1
C

(x 4) 2(x 4)
-

= +
+ +

  

 passes through origin (0, 0)  

 
1

0 C
2 16

-
= +

´
  

 
2 3 2 2

y 1 1
(x 4) 2(x 4) 32

-
= +

+ +
  

 
2 2 3(x 4) (x 4)

y
2 32

- + +
= +  

 
´ ´

= - + =
8 8 8 8

y(2) 12
2 32

  

6. Official Ans. by NTA (80) 

Sol. 1
sin10 .2sin20 sin 40 .sin10 sin(60 10 )sin(60 10 )

2
æ ö° ° ° ° °- ° °+ °ç ÷
è ø

( )1 1
sin10 cos20 cos60 . sin30

2 4
° ° - ° °  

 
1 1 1 1

. . .sin10 cos20 –
2 4 2 2

æ ö° °ç ÷
è ø

 

 ( )1
2sin10 cos20 sin10

32
= ° ° - °   

 ( )1
sin30 sin10 sin10

32
= °- °- °  

 
1 1

2sin10
32 2

æ ö= - °ç ÷
è ø

  

 ( )1
1 4sin10

64
= - °   

 
1 1

sin10
64 16

= - °   

 Hence 
1

64
a =  

 16 + a–1 = 80  

7. Official Ans. by NTA (5264) 

Sol. Sum of elements in A Ç B 

 ( ) ( )
Multiple of 2 Multiple of 2 & 3 i.e. 6

2 4 6 ... 200 6 12 ... 198= + + + + - + + +
144424443 144424443

  

 ( ) ( )
Multiple of 5 & 2 i.e. 10 Multiple of 2, 5 & 3 i.e. 30

10 20 ... 200 30 60 ... 180- + + + + + + +
144424443 144424443

 

 = 5264 

8. Official Ans. by NTA (6) 

Sol. 2
4 2

0

48 3 sin x
I x x dx

2 1 cos x

p pæ ö= -ç ÷p +è øò  ...(1)  

 Apply king property  

 2
4 2

0

48 sin x
I ( x) x dx

2 1 cos x

p pæ ö= p - +ç ÷p +è øò   ...(2)  

 (1) + (2)  

 2
3 2

0

12 sin x
I ( 2).x.( 2x) dx

1 cos x

p

é ù= p + p - p -ë ûp +ò ...(3) 

 Apply king again  
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 2

3 2
0

12 sin x
I ( 2)( x)(2x ) dx

1 cos x

p

é ù= p + p - p - - pë ûp +ò  ...(4) 

 (3) + (4)  

 [ ]2 2
0

6 sin x
I 2 ( 2)( 2x) dx

1 cos x

p

= p + p - p -
p +ò ...(5)  

 Apply king  

 

[ ]2 2
0

6 sin x
I 2 ( 2)(2x ) dx

1 cos x

p

= p + p - - p
p +ò

...(6)  

 (5) + (6)  

 2
0

12 sin x
I dx

1 cos x

p

=
p +ò   

 Let cosx = t  Þ sinxdx = –dt  

 
1

2
1

12 dt
I 6

1 t

- -
= =

p +ò  

9. Official Ans. by NTA (1100) 

Sol. { }
10 10

i 1 j 1

A min i, j
= =

= åå   

 { }
10 10

i 1 j 1

B max i, j
= =

= åå   

 
10

j 1

A min(i,1) min( j,2) ...min(i,10)
=

= + +å   

 
19 times 17 times 15 times

(1 1 1 ... 1) (2 2 2... 2) (3 3 3... 3)= + + + + + + + + + + + +
1442443 1442443 1442443

 

 + ... (1)  1 times  

 
10

j 1

B max(i,1) max( j,2) ...max(i,10)
=

= + +å   

 
19 times 17 times

(10 10 ... 10) (9 9 ... 9)= + + + + + + +
1442443 1442443

+...+1  

 1 times 

 A + B = 20(1 + 2 + 3 + ... +10)  

      = 
10 11

20
2
´

´  = 10 × 110 = 1100  

10. Official Ans. by NTA (42) 

Sol. 
dy 1
dx 1 sin2x

=
+

 

 
2

dx
dy

(sin x cosx)
=

+ò ò   

 
2

2

sec x
dy

(1 tan x)
=

+ò ò   

 
1

y(x) C
1 tan x

= - +
+

  

 
1 1

y C
4 2 2
pæ ö = = - +ç ÷

è ø
  

 C = 1  

 
1

y(x) 1
1 tanx

-
= +

+
  

 
1 1 tan x

y(x)
1 tan x

- + +
=

+
  

 
tan x

y(x)
1 tan x

=
+

  

 Solving with y 2 sin x=   

 
tan x

2 sin x
1 tan x

=
+

  

 sinx = 0 ,  
1

sin x cos x
2

= +  

 x = p  
1

sin x
2 4

pæ ö= +ç ÷
è ø

  

   sin sin x
6 4
p pæ ö= +ç ÷

è ø
  

 x , 2
4 6 6
p p p

+ = p - p +   

 
5

x
6 4
p p

= - ,  
13

x
6 4
p p

= -   

 
7

x
12

p
= , 

23
x

12
p

=   

 sum of sol.  

 
7 23
12 12

p p
= p + +   

 
12 7 23 42 k

12 12 12
p + p + p p

= = =   

 Þ k = 42 
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SET # 06         SOLUTION
PHYSICS 

SECTION-A 

1. Official Ans. by NTA (C) 
Sol. e2 : induced emf in secondary coil 

 i1 : Current in primary coil 

 M : Mutual inductance 

  

  

  
 = [ML2T–2A–2] 

2. Official Ans. by NTA (A) 

Sol.    

 Using costraint 

  

 – 4Ta1 – 2Ta2 – Ta3 – Ta4 = 0 

 4a1 + 2a2 + a3 + a4 = 0 

3. Official Ans. by NTA (A) 

Sol. Work done = area under F – x curve. Area 

below x –axis is negative & area above x-axis 

is positive. 

 so 

 W3 > W2 > W1 > W4 

4. Official Ans. by NTA (B) 
Sol. Ktotal = Krotational + KTranslational 

  

 vcm = Rw for pure rolling 

  
 KRot 

 

 KTotal  

  
5. Official Ans. by NTA (D) 

Sol. 

r rw2

q
R

w

g

 

 Effective acceleration due to gravity is the 

resultant  of  g  &  rw2 whose direction & 

magnitude depends upon q. Hence assertion 

is false. 

 When q = 0° (at equator), effective 

acceleration is radially inward. 

6. Official Ans. by NTA (C) 

Sol. Reynold’s number is given by   

7. Official Ans. by NTA (D) 

 Allen Ans. (Bonus) 

Sol. Average K.E./molecule =  

 So, = =  

1
2

di
e M

dt
= -

2

1

e
M

di
dt

= -

[ ] [ ]2

1 1

W
e q

M
di di
dt dt

é ù
ê ú
ë û= =

é ù é ù
ê ú ê úë û ë û

[ ]

2 2

1

ML T

AT

AT

-

-

é ùë û=

é ùë û

T.a 0=å
r r

2 2
total cm cm

1 1
K I mV

2 2
= w +

2
cm

2
I mR

5
=

2 2 2
total cm cm cm

1 1 7
R mv mv mv

5 2 10
= + =

2
cm

Rot

2Total
cm

1
mvK 25

7K 7mv
10

=

2
2 2 2cm

rat cm cm2

v1 1 2 1
R I mR mv

2 2 5 2R
= w = ´ ´ = 2

cm

1
mv

5
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8. Official Ans. by NTA (A) 

Sol. 
V –+

13V

10 Fm 15 Fm 20mF

 

  

  

  
 Charge on each capacitor is same 

 Q they are in series. 

9. Official Ans. by NTA (C) 

Sol.  

 

  

  
 C1 & C2 are in series 

  

   

  

   
10. Official Ans. by NTA (B) 
Sol. Let R = radius of combined drop 
 r = radius of smaller drop 

  Volume will remain same 

   
  R = 4r 

 Q = 64q ;  

 q : charge of smaller drop  
 Q : Charge of combined drop 

  

  

   
11. Official Ans. by NTA (C) 
Sol.   

10W
5W

5W

5W

5W

10W

10WA B

10W
5W

5W10W

10W

10W

B

=

A

ß
5W

10W
10W

A
5W

5W
Þ

B
B

A
10W

10W10W

5W

ß
5W

10W

A

5W

B

Ü

10W

10W

A

B  
 RAB = 5W 

12. Official Ans. by NTA (A) 
Sol. Work done = MB (cos q 1 – cos q 2) 

  q 1  = 0°, q2 = 60° 

  = 2 × 105 × 14 × 10–5 (1 – 1/2) 

  = 14 J 

13. Official Ans. by NTA (D) 
Sol. Current on both the inductor is in opposite 

direction. 

 Hence : 

 Leq = L1 + L2 – 2M 

14. Official Ans. by NTA (B) 

Sol. emf induced between the two ends =  

 
15. Official Ans. by NTA (B) 
Sol. From electromagnetic wave spectrum. 

 l increases ¾¾¾® 
g-ray x-rays ultra 

violet 

visible infrared microwave Radio 

wave 

 lgamma-ray < lX –ray < lvisible < lmicrowave 

eq

1 1 1 1 12 8 6 26
C 10 15 20 120 120

+ +
= + + = =

eq

60
C F

13
= m

13 60
Q 60 C

13
´

= = m

0
original

A
C

d

e
=

K = 3 K

d/2d/2

=

C2C1

d/2 d/2

A A

0 0
1

A 2A
C C

d / 2 d

e e
= = =

0 0 0
2

KA 2KA 6A
C 3C

d / 2 d d

e e e
= = = =

1 2
new

1 2

C C C 3C 3C
C

C C C 3C 4
´

= = =
+ +

02A3
4 d

e
= ´ 0A3

2 d

e
= ´

new original

3
C C

2
=

3
4 6 F

2
= ´ = m

3 34 4
R 64 r

3 3
p = ´ p

22
bigger

2
smaller

2

Q
Q r4 R ·

q q R
4 r

s p= =
s

p
2

2

r
64 4

16r
= =

bigger

smaller

4
1

s
=

s

4
4 60.2 10 5 1

0.5 10 50 10 V 50 V
2

-
- -´ ´ ´

= ´ = ´ = m
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m

c

A

A
m =

16. Official Ans. by NTA (C) 

Sol. lemitted = 670 nm 

 lobs = 670.7 nm 

 v = ? 

 c = 3 × 108 m/s 

 If v << c 

  

  
 V = 3.13 × 105 m/s 

17. Official Ans. by NTA (A) 

Sol. l = 4500 Å 

 B = 2mT, R = 2mm 

  

  

  
 K = 2.25 × 10–19 J  

   

  
 f = E – K = (2.76 – 1.40) eV = 1.36 eV 

18. Official Ans. by NTA (D) 

Sol. leq = l1 + l2 

  

  

  
19. Official Ans. by NTA (B) 

Sol. When the amplifier connects with positive 

feedback, it acts as the oscillator the feedback 

here is positive feedback which means some 

amount of voltage is given to the input.  

20. Official Ans. by NTA (D) 

Sol. y(t) = 40 sin (10 × 106 pt) 

 x(t) = 20sin (1000pt) 

 Þ wc = 107 p 

  wm = 103 p 

  AC = 40 

  Am = 20 

 Equation of modulated wave = (AC + Am sin 

wmt) sin wct 

   
  = Ac (1 + m sin wmt) sin wct,   

        

 
 Amplitude of minimum frequency  

=
  

 

SECTION-B 

1. Official Ans. by NTA (6) 

Sol. Let they meet at t = t 

 So first ball gets t sec. 

 &  2nd gets  (t  –  2)  sec.  &  they  will  meet  at  

same height 

   

  
 h1 = h2 

  

  

  
 5 = t – 1 

 t = 6 sec. 

2. Official Ans. by NTA (12) 

Sol. Impulse = change in momentum 

  = m[v – (–v)] = 2 mv 

  = 2 × 0.4 × 15 = 12 Ns 

obs emitted

emitted

v
c

l - l
=

l

670.7 670 v
670 c

-
=

( )2

2Km
R

qB

qBR
K

2m

=

=

( )219 3 3

31

1.6 10 2 10 2 10
K

2 9.1 10

- - -

-

´ ´ ´ ´ ´
=

´ ´

( )2 50

31

6.4 10
K

2 9.1 10

-

-´ =
´

19

19

2.25 10
eV 1.40eV

1.6 10

-

-

´
= =

´

12400
E 2.76eV

4500
= =

( ) ( ) ( )1/2 1/2 1/2eq 1 2

ln2 ln 2 ln 2

t t t
= +

( ) ( ) ( )
( ) ( )

1/2 1/21 2
1/2 eq

1/2 1/21 2

t t
t

t t

´
=

+

3 4.5 3 4.5 3 3
1.8 hr

3 4.5 7.5 5
´ ´ ´

= = = =
+

m
c m c

c

A
A 1 sin t sin t

A

æ ö
= + w wç ÷

è ø

( ) ( )c
c c c m c m

A
A sin t cos t cos t

2

m
é ù= w + w - w - w + wë û

c cm m

c

A AA A
10

2 A 2 2

m
= ´ = =

2
1

1
h 50t gt

2
= -

( ) ( )2

2

1
h 50 t 2 g t 2

2
= - - -

( ) ( )221 1
50t gt 50 t 2 g t 2

2 2
- = - - -

( )221
100 g t t 2

2
é ù= - -ë û

[ ]10
100 4t 4

2
= -
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3. Official Ans. by NTA (36) 
Sol. T  

  
 taking 8,9,10 together T  
 T = 3 ma 

   
  = 36 N   
4. Official Ans. by NTA (42) 
Sol. m = 2000 gm/min 
 Heat required by water/min = mSDT 
   = (2000) × 4.2 × 40 J/min 
   = 336000 J/min 
 The rate of combustion  

 =  

    
   = 42 gm/min 
5. Official Ans. by NTA (540) 
Sol. Tc = 324 k 
 TH

 = ? 
 QH = 300 J 
 QL = 180 J 

 

  

  

   

6. Official Ans. by NTA (152) 
Sol. f1 = f 

 f2 = f + 4 

 f3 = f + 2 × 4 

 f4 = f + 3 × 4 

 f20 = f + 19 × 4 

 f + (19 × 4) = 2 × f 

  f = 76 Hz. 

 Frequency of last tuning forks = 2f 

  = 152 Hz  

7. Official Ans. by NTA (5) 
Sol. It should be mentioned, 10 cm wire is part of 

long wire.  
 Force experienced by unit length of wire 

   

 
 Force experienced by wires of length 10 cm 

   

  
 d = 50 × 10–3 m 

 d = 50 × 10–1 cm = 5 cm. 

8. Official Ans. by NTA (9) 
Sol. C : Criticle angle 

h 7m= m=4/3
C

r

C

 

  
 r = h tan C 

  

  
 Area of surface = pr2 = 9pm2 

6mg 6g 3g
a

10m 10 5
= = =

3g
3m

5
= ´

dm
L 336000J / min

dt
æ ö =ç ÷
è ø

3

dm 336000
g / min

dt 8 10
=

´

TL

Sink

Source
TH

QH

W

QL

L L

H H

Q T
1 1

Q T
- = -

L L

H H

Q T

Q T
=

H
H L

L

Q 300
T T 324 540K

Q 180
= ´ = ´ =

0 1 2
1 2

I I
, I I 5A

2 d

m
= = =

p

5A

d

5A

20 1 2I I
10 10

2 d
-m

= ´ ´
p

7
5 22 10 5 5

10 10 10
d

-
- -´ ´ ´

= ´ ´

r
tanC

h
=

1 3
sinC

4
= =

m

3
tanC

7
=



®

 
ALLEN® JEE (Main) Examination June-2022 

    
 

71

E 

no
de

06
\B

0B
B-

BC
\K

ot
a\

Je
e 

M
ai

n\
JE

E 
M

ai
n-

20
22

_T
es

t P
ap

er
 B

oo
kl

et
\0

3_
Ju

ne
 S

ET
-1

 to
 1

2_
PC

M
_S

ol
ut

io
n.

D
oc

 

9. Official Ans. by NTA (5) 
Sol. 50 VSD = 49 MSD 

  
 Least count = 1 MSD – 1 VSD 

   

  

  

   
  = 0.5 × 10–5 m 

  = 5 × 10–6 m 

10. Official Ans. by NTA (35) 
Sol. Stopping potential V0 = 0.42 V 

 l = 6630 Å 

 E = f + eV0 

 E : energy of incident photon 

 V0 : Stopping potential 

 f = E – eV0 

  

 f = (1.87 – 0.42) = 1.45 eV 

 f = hv0 ; v0 : threshold frequency 

 1.45 × 1.6 × 10–19 = 6.63 × 10–34 × v0 

 v0 = 0.35 × 1015 

  = 35 × 1013 sec–1 

  = 35 
 

CHEMISTRY 
SECTION-A 

1. Official Ans. by NTA (A) 
Sol. Radial node = n – l – 1 
   = 4 – 2 – 1 

   = 1 

 Angular node (l) = 2 

2. Official Ans. by NTA (C) 
Sol. Invertase : Cane sugar ® Glucose and 

fructose  

 Zymase : Glucose ® Ethanol and CO2 

 Diastase : Starch ® Maltose  

 Maltase : Maltose ® Glucose  

3. Official Ans. by NTA (D) 
Sol. Sc, Pb, Bi are metals  
 Te is a metalloid  
4. Official Ans. by NTA (A) 
Sol. Depressant prevent one component from 

coming to the froth. 
 For eg., in Galena ore, the depressant (NaCN) 

prevents impurity (ZnS) from coming to the 
froth. 

5. Official Ans. by NTA (A) 

Sol. Mg(HCO3)2  Mg(OH)2 + 2CO2 

 Ca(HCO3)2  CaCO3 + H2O + CO2 
6. Official Ans. by NTA (D) 
Sol.    Flame color 
 Li   Crimson Red 
 Na   Yellow 
 Rb   Red violet 
 Be   No color 
7. Official Ans. by NTA (B) 
Sol.   

  
8. Official Ans. by NTA (A) 
Sol.  

9. Official Ans. by NTA (A)
 

) 

Sol. Ce = [Xe] 4f1 5d1 6s2 
 Ce3+ = [Xe] 4f1 5d0 
 Ce+4 = [Xe] 4f0 5d0 (Noble gas configuration) 
10. Official Ans. by NTA (C) 
Sol. Clean water ¾® B.O.D. < 5 ppm 
 Highly polluted water ¾® B.O.D. > 17 ppm 
11. Official Ans. by NTA (D) 
Sol. Nucleophilicity µ electro density on donor atom  

                   µ size of donor atom  (in gas)  

        µ
 

( for period) 

49
1VSD MSD

50
=

49 1
1 MSD MSD

50 50
æ ö= - =ç ÷
è ø

1
1MSD cm

40
=

1
Least count =  cm

50 40´

51 1
 cm= 10 m

2000 2
-= ´

12400
E eV 1.87 eV

6630
= =

Boil¾¾¾®
Boil¾¾¾®

N   N  O® N
O O N – N

O O

O

N
O O

N
O

O O

3
r 7 3

7
= ´ =

1
EN of atom
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12. Official Ans. by NTA (B) 

Sol.

 

13. Official Ans. by NTA (A) 

Sol.   

 
Oxymercuration – Demercuration  

 Addition of H2O 

 Markovnikov’s addition without 

rearrangement  

14. Official Ans. by NTA (C) 

Sol. Electrophile will attack at ortho and para 

position with respect to better electron 

releasing group (ERG) 

 ERG : – OH > – CH3 

 

 Para position with respect to – OH (+R) 

group and it will be meta position with 

respect to – CH3 group.  

15. Official Ans. by NTA (C) 

Sol.         

C H – C – OH + HO – C – C H6 5 6 5

O O
MnO C H  –  C  –  C H6 5 6 5    + CO + H O2 2

O

 

C H – C – OH + HO – C – H6 5

O O
MnO C H – C – H6 5   + CO + H O2 2

O

 

16. Official Ans. by NTA (A) 

Sol.

CH CH – C – CH3 2 3
HCN CH CH – C – CH3 2 3

CN

OH

95% H SO2 4

Heat

CH –CH = C – COOH3 

CH3

O

 

17. Official Ans. by NTA (C) 

Sol.

 

CH3

SO Cl2

Hinsberg's reagent 

 

 

 

 
18. Official Ans. by NTA (C) 

Sol. 

NO2

Sn/HCl

NH2

NaNO2

N Cl2

HCl

Diazonium salt
 

N Cl2

Diazonium salt

b–napthol NaOH

OH
OH

N  N = –

 
19. Official Ans. by NTA (B) 
Sol. Refer NCERT (Page No. 452) 
20. Official Ans. by NTA (D) 
Sol. Refer NCERT (Page No. 426)  
 

SECTION-B 
1. Official Ans. by NTA (143) 
Sol.      CH4  +  2O2   ®   CO2 + 2H2O 

 Mole      
     

 

                  = 6.25     = 6.5 

  
 So, O2 is limiting reagent  
 Mole – Mole  analysis 

  

  

Mass of CO2 =
 

 × 44 = 143 gm 

100
16

208
32

Mole 6.25 6.5
    3.25

Stoi. Coeff. 1 2
=

2 2O con n

2 1
=

2co

6.5
n

2
=

6.5
2

CH3
CrO3/Acetic

anhydride 

HC
O – C – CH3

O – C – CH3

O

O

H2O/H
Hydrolysis 

CHO

+ 2 CH3COOH 

(1) Hg (OAc)2, H2O
(2) NaBH4

H

OH

CH3 

OH 

H3C S – Cl + 1° Amine       Soluble in alkali 

O

O

H3C S – Cl + 2° Amine       insoluble in alkali 

O

O

H3C S – Cl + 3° Amine       No reaction 

O 

O 



®

 
ALLEN® JEE (Main) Examination June-2022 

    
 

73

E 

no
de

06
\B

0B
B-

BC
\K

ot
a\

Je
e 

M
ai

n\
JE

E 
M

ai
n-

20
22

_T
es

t P
ap

er
 B

oo
kl

et
\0

3_
Ju

ne
 S

ET
-1

 to
 1

2_
PC

M
_S

ol
ut

io
n.

D
oc

 

2. Official Ans. by NTA (3) 

Sol. A ® 4 –
  

= 3 

 B ® 12 ×
  

+ 1 × 1 = 4 

 So, Compound is A3B4 

 The value of x is 3. 
3. Official Ans. by NTA (3) 
 Allen Ans. (1) 
Sol.

 

 

4. Official Ans. by NTA (38) 
Sol. H2O (l) ® H2O(g) 

 n =
 

= 2 mol 

 DU =  DH – Dng RT 

  = 41.1 –
 

  

  = 38 kJ/mol 
5. Official Ans. by NTA (415) 
Sol. p = iCRT 

 =
  

 = 0.00415 bar     (  1 bar = 105 Pa) 

 So, 0.00415 × 105 Pa = 415 Pa
 

6. Official Ans. by NTA (2735) 

Sol.        HI 
 

H2 +  I2 

 ti       1  

 teq    1 – 0.4  
        

 

 Kp = 
 
 

  

7. Official Ans. by NTA (983) 
Sol. Cu(s) + Sn2+ (0.001 M) ® Cu2+ (0.01 M) + Sn(s) 
 E°cell = E°cathode – E°anode  
    = – 0.14 – (0.34) 
    = – 0.48 V 

  
 DG = – nF Ecell 
  = – 2 × 96500 × (–0.5095) 
  = 98333.5 J/mol 
  = 98.335 kJ/mol 
  = 983.35 × 10–1 kJ/mol 
  Nearest Integer :  983 

8. Official Ans. by NTA (4) 

Sol.   

 
 

  

9. Official Ans. by NTA (6) 
Sol. [Co(H2O)6]

2+ +NH3(excess)  
® [Co(NH3)6]

3+ + 6H2O 
          Diamagnetic 
                   ¯ 
        Low spin 

complex 
 Co3+ Þ 3d6 4s0 
 Þ t2g

6 eg
0 

 Total number electrons = 6 
10. Official Ans. by NTA (225) 

Sol. CH4 + 2O2 ® CO2 + 2H2O 

 POAC on H atom    

 nCH4 × 4 = nH2O × 2 

   

  

 = 225 ×10–2 

 Nearest Integers = 225 

1
2

2
æ ö´ç ÷
è ø
1
4

36
18

1 8.31 373
kJ / mol

1000
´ ´

1 2
0.083 300

60000 0.2
´ ´ ´

´
Q

������
1
2

1
2

0.4
2

0.4
2

1 1
2 2(0.2) (0.2) 0.2 1

1 0.4 0.6 3
= =

-
G G RT  lnK 0

1
G RT ln K 8.31 300 2.3 log

3

       = 2735 J/mol

D = D ° + =

æ öD ° = - Þ - ´ ´ ´ ç ÷
è ø

2

cell cell 2

0.059 [Cu ]
E E log

2 [Sn ]

0.059 0.01
      0.48 – log

2 0.001
      0.509

+

+= ° -

= -

= -

1
a

1
a a

Ea
RT

E Ea
RT RT

cat uncat.

E E 10 1000
4.009 xcat 8.31 300RT

uncat.

K Ae

K Ae ,      K Ae

K
e e e e

K

  x 4

-

- -

- ´
´

=

= =

= = = =

\ =

4CH

81 1 81
n 2

18 4 36
= ´ ´ =

4CHn 2.25=
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MATHEMATICS 
SECTION-A 

1. Official Ans. by NTA (D) 

Sol. f(x) = x – 1 ; g(x) =  

 f(g(x)) = g(x) – 1 

    

 f(g(x)) = ; x ¹ ±1, even function 

 ® Hence f(g(x)) is many one function 

   
 y · x2 – y = 1 

 =  

  

 
 Range:-  y Î (–¥, –1] È (0, ¥) 

 Hence, Range ¹ Co-domain Þ f(g(x)) is into 
function 

2. Official Ans. by NTA (C) 
Sol. For infinitely many solutions,  

  

  

 Þ a(10 – 9) – 1 (5 – 3) + 1 (3 – 2) = 0 

 Þ a – 2 + 1 = 0 

 Þ a = 1 

  
 Þ 5(10 – 9) – 1(20 – 3b) + 1(12 – 2b) 

 Þ 5 – 20 + 3b + 12 – 2b 

 Þ –3 + b = 0 

 Þ b = 3 
3. Official Ans. by NTA (C) 
 Allen Ans. (C) 

Sol.  

  

  

   

  

  

  

  

  

  

  
4. Official Ans. by NTA (C) 

Sol.  

  

 

  
 Apply L-Hopital Rule : 

  

  : Again apply L-Hopital rule 

  

  

 

2

2

x
1

x 1
= -

-

2 2

2

x x 1
x 1
- +

=
-

2

1
y

x 1
=

-

1 y
0

y
æ ö+

³ç ÷
è ø

+ – +
–1 0

x y z0D = = D = D = D

1 1

1 2 3 0

1 3 5

a
D = =

x

5 1 1

4 2 3 0

3 5

D = =
b

2 3 4

1 1 1 1
A ......

2 4 2 4
æ ö= + + + + ¥ç ÷
è ø

3 2 4

1 1 1 1
A ..... ......

2 2 4 4
æ ö æ ö= + + ¥ + + + ¥ç ÷ ç ÷
è ø è ø

11
162A

1 1
1 1

4 16

æ ö
ç ÷

= +ç ÷
ç ÷- -ç ÷
è ø

1 4 1 16
A

2 3 16 15
Þ = ´ + ´ Þ 11

A
15

=

2 3 4

1 1 1 1
B .....

2 4 2 4
- -

= + + + + ¥

3 2

1 1 1 1
B .... .....

2 2 4 44

- -æ ö æ ö= + + ¥ + + + ¥ç ÷ ç ÷
è ø è ø

11
162B

1 1
1 1

4 16

-
= +

- -

1 4 1 16
B

2 3 16 15
Þ = - ´ + ´

9
B

15
= -

( )
A 11 15
B 15 9

= ´
-

A 11
B 9

= -

( )
4x 0

cos sin x cosx 0
lim ;

0x®

- æ ö
ç ÷
è ø

4x 0

x sin x x sinx
2·sin ·sin

2 2
lim

x®

æ ö+ -æ ö æ ö
ç ÷ç ÷ ç ÷

è ø è øç ÷
ç ÷
ç ÷
è ø

4x 0

x sin x x sin x x sin x
sin sin

x sin x2 2 2lim 2
x sin x x sin x x 2

2 2

®

æ öæ ö+ - +æ ö æ ö æ ö
ç ÷ç ÷ç ÷ ç ÷ ç ÷ -æ öè ø è ø è øç ÷ç ÷ ç ÷+ -æ ö æ öç ÷ç ÷ è ø

ç ÷ ç ÷ç ÷ç ÷è ø è øè øè ø
2 2

4x 0

x sin x 0
lim :

2x 0®

æ ö- æ ö
ç ÷ ç ÷

è øè ø

3x 0

2x 2sin x cos x
lim

2.4.x®

-

3x 0

2x sin 2x 0
lim ;

08x®

-

( )
( ) 2x 0

2 2 cos 2x
lim

8 3 x®

-

( )( )
( )2x 0

2 1 cos 2x
lim 4

24 4x®

-
´

2 1 1
4

24 2 6
Þ ´ ´ Þ
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5. Official Ans. by NTA (B) 

Sol. 

 
 No. of non-differentiable points = 1 (m) 

 No. of not continuous points = 0 (n) 

 (m, n) = (1, 0)  

6. Official Ans. by NTA (B) 
Sol. Surface area = 76 x2 + 3pr2 = constant (K) 

  
 [76 x2 + 3pr2 = K] 

  

  

  

  
 Put 

 

 

   

   

  

 

    

   

7. Official Ans. by NTA (C) 
Sol. y2 = 8x ; y2 = 16(3 – x) 
   y2 = –16(x – 3) 

 
 finding their intersection pts. 
 y2 = 8x & y2 =  –16(x – 3) 
 8x = –16x + 48 
 24x = 48 
 x = 2; y = ±4 

 # Required Area  

  

  

  

    
8. Official Ans. by NTA (A) 
 Allen Ans. (A) 

Sol.  
 Put x = cos 2q 
  dx = – 2sin2q · dq 

  

  

  

   
  = ln |sec 2q - tan 2q| + 2q + c 

   

3 32
V 40x r

3
= + p

2
2 K 76x

r
3

-
=

p
1

2 2K 76x
r

3

æ ö-
= ç ÷pè ø

3
2 2

3 2 K 76x
V 40x

3 3

æ ö-
= + pç ÷pè ø

( )
1

2 2
2 76 2xdV 2 3 K 76x

120x . .
dx 3 2 3 3

æ ö-æ ö-
= + p ç ÷ç ÷p pè ø è ø

( )
1

2 2
2 76 2xdV 2 3 K 76x

0 120x . . 0
dx 3 2 3 3

æ ö-æ ö-
= Þ + p =ç ÷ç ÷p pè ø è ø

1
2 2

2 152x k 76x
120x

3 3

æ ö-
Þ = ç ÷pè ø

1
2 2

245 k 76x
x x ; x 0

19 3

æ ö-
Þ = ¹ç ÷pè ø

1
2 245 k 76x

x
19 3

æ ö-
Þ = ç ÷pè ø

2 2
245 k 76x

x
19 3

-æ öÞ =ç ÷ pè ø

2
2 245

x r
19

æ öÞ =ç ÷
è ø

22

2

x 19
r 45

æ öÞ = ç ÷
è ø

x 19
r 45

Þ =

xRxL

4

–4

x = 2

dy

( )
4

R L
0

A 2. x x dy= -ò

{ {

R L

4 2 2

0
(x x )

y y
2. 3 dy

16 8

æ ö
ç ÷

= - -ç ÷
ç ÷
è ø

ò

43 3

0

y y
2 3y

3 16 3 8

æ ö
= - -ç ÷´ ´è ø

4 4 4 4 4 4 2
2 3 4

3 16 3 8 2
´ ´ ´ ´ ´æ ö= ´ - -ç ÷´ ´ ´è ø

4 8 1
2 12 2 12 1

3 3 3
æ ö æ ö= - - = ´ -ç ÷ ç ÷
è ø è ø

2
2 12 16

3
= ´ ´ =

( )1 1 x
dx g x c

x 1 x
-

= +
+ò

( )1
tan 4sin ·cos d

cos2
= q - q q q

qò

( )21
4sin d

cos2
= - q q

qò
1 cos2

2 d
cos2
- q

= - q
qò

2
ln sec2 tan 2 2 c

2
= - q + q + q +

11 sin2
ln cos x c

cos2
-- q

= + +
q
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76 
 

   
 \ g(1) = 0 

 

  

  
9. Official Ans. by NTA (D) 

Sol. 
 

  
 I.F. = x2 

  

   
 yx2 = ex (x2 – 2x + 2) + c 
 y(1) = 0 
 0 = e(1 + 0) + c 
  c = –e 
 z(x) = x2 y(x) – ex 
  = ex(x2 – 2x + 2) – e – ex 
  = ex (x – 1)2 – e 

  
 xx (x – 1) (2 + x – 1) = 0 
 ex (x – 1) (x + 1) = 0 
 x = -1,1 

+ – +
–1 1  

 x = –1 local maxima. Then maximum value is 

  
10. Official Ans. by NTA (C) 

Sol. . . = ∫ = ∫  

 =  

 . =

 

 Let ( − 2 ) =  

 So,
  

 

 At x = 0, t = 0 
  x = 2, t = 0 
  = t·et – et + c 

 x = 0 ; 0 · 1 = 0 – 1 + c Þ c = 1 
 for x = 2; y · 1 = 0 – 1 + 1 = 0 

  y(2) = 0 
11. Official Ans. by NTA (B) 

Sol.   

 equation of tangent to the ellipse is 

  

   ….(i) 
 x2 + y2 = 12 
 equation of tangent to the circle is 

   ….(ii) 
 for common tangent equate eq. (i) and (ii) 

 Þ 16m2 + 9 = 12(1 + m2) 
 16 m2 – 12 m2 = 3 
 4 m2 = 3 
 12 m2 = 9 
12. Official Ans. by NTA (C) 

Sol.  

 
P(4,3)

D
Q

  
 Coordinate of D is 

  º (h, k) 

   ….(i) 

   ….(ii) 
 (i)2 + (ii)2, then we get 

  

 
\ Required eccentricity is 

   

( )

2
1

g x

1 1 x
ln cos x c

x
-- -

= + +

14444244443

( )
2

11 1 x
g x ln cos x

x
-- -

= +

1
g ln 2 3

2 3
pæ ö = - +ç ÷

è ø

1 3 1
g ln

2 33 1

- pæ ö = +ç ÷ +è ø

xdy
x 2y xe

dx
+ =

xdy 2y
e

dx x
+ =

2 2 xy.x x e dx= ò
( )x 2e x 2x 2x 2 2 dx= + - - +ò

( ) ( )2x xdz
e .2 x 1 e x 1 0

dx
= - + - =

( ) 4
z 1 e

e
- = -

( ) ( )( )
x 2e x 2x x 2 2 xe e x 2x x 2 e dx

-
- -ò

( )x 2e x 2x ty.e e .t dt
-

= ò

2 2x y
1

16 9
+ =

2 2 2y mx a m b= ± +

2y mx 16m 9= ± +

2y mx 12 1 m= ± +

2 2x y
1

4 2
+ =

( )2cos , 2 sinq q

2cos 4 2 sin 3
,

2 2

æ öq + q +
ç ÷ç ÷
è ø

2h 4
cos

2
-

= q

2k 3
sin

2

-
= q

22
2h 4 2k 3

1
2 2

- -æ öæ ö + =ç ÷ç ÷
è ø è ø

( )
2

2
3

y
x 2 2

1
11
2

æ ö-ç ÷- è øÞ + =
æ ö
ç ÷
è ø

1 1
e 1

2 2
= - =
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13. Official Ans. by NTA (C) 

Sol. : lie on Hyperbola then 

   
 equation of normal at : 

  

  
 Check options. 

14. Official Ans. by NTA (C) 
Sol. (2x + y – 5z) + l(3x – y + 4z – 7) = 0 

 Rotated by p/2 

 (2 + 3 l)x + (1 – l)y + (–5 + 4l)z – 7l = 0 

 2x + y – 5z = 0 

 2(2 + 3 l) + (1 – l) – 5(–5 + 4 l) = 0 

 Þ 4 + 6 l + 1 – l + 25 – 20 l = 0 

 30 = 15 l 
 l = 2 
 Required plane :- 8x – y + 3z – 14 = 0  
 Check options 

15. Official Ans. by NTA (B) 

Sol.  ….. L1 

  ….. L2 

 Q L1 and  L2 are coplanar 

  
 –3 (2 + 3 (1 – )) = 0 

 2 + 3 – 3  = 0 

 Þ  3a = 5 

  
 Now,  

   
 = (9, 2, 6) 

 Equation of plane : 

 9 (x – 1) + 2(y + 1) + 6(z – 1) = 0 

 9x + 2y + 6z – 13 = 0 

 Perpendicular distance from ( , 0, 0) 

  
16. Official Ans. by NTA (D) 

Sol.  

  

  

    

 l – 3m = 7   

   l + 2m – l + 3 m + 2l + m = 2 

   2l + 6m = 2 

    

      
   2l = 8 

   l = 4 

   m = –1 

 We get  

17. Official Ans. by NTA (C) 
Sol. No. of observations: - 50 

  
 Standard deviation (s) = 2 

 Let incorrect observation is x1 & correct 

observation is (x’1) 

 

 Given x1 + x’1 = 70 

  
 Þ x1 + x2 + …..x50 = 750  ….(i) 

 Now 

 Mean of correct observation is 16 

  
 x’1 + x2 + x3 + …. x50 = 16 × 50 ….(ii) 

 eq. (ii) – eq. (i) 

 Þ x’1 – x1 = 16 × 50 – 15 × 50 

  x’1 – x1 = 50 & x1 + x’1 = 70 

 x’1 = 60 
 x1 = 10 

2 2

2

x y
1

9a
- = ( )8,3 3

2

64 27
1

a 9
- = 2 64

a 16
4

Þ = =

( )8,3 3

16x 9y
16 9

8 3 3
+ = +

2x 3y 25+ =

( ) ( )ˆ ˆ ˆ ˆ ˆr i j k 3j k= - + + l -
r

( ) ( )ˆ ˆ ˆ ˆr i j 2i 3k= a - + m -
r

( )

0 3 –1

2 0 –3 0

1 0 1

\ =
- a

5
3

Þ a =

( ) ( ) ( )
ˆ ˆ ˆi j k

ˆ ˆn 0 3 1 i 9 j 2 k 6

2 0 3

= - = - - + -
-

r

5
9· 0 0 13

2 23
1181 36 4 121

æ ö+ + -ç ÷
è ø= = =

+ +

v a b= l + m
rrr

( ) ( )v 1,1,2 2,–3,1= l + m
r

( )v 2 , 3 ,2= l + m l - m l + m
r

ˆv.j 7=
r c 2

v.
c 3

=
r

r
r

v.c 2=
rr

3 1l + m =

3 7l - m =

( )v 2,7,7=
r

( )mean x 15=

( )1 2 50x x .... x
x 15 given

50

+ + +
= =

1 2 50x ' x .... x
16

50

+ + +
=
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  ….(iii) 

  ....(iv) 

 from (iii) 

  

  

  
 From (iv) 

 s2 =  

 s2 =  

  

  
18. Official Ans. by NTA (B) 
Sol. 16 sin20° sin 40° sin 80° 
 = 16 sin 40° sin 20° sin 80° 

 = 4(4 sin (60 – 20) sin (20) sin (60 + 20)) 

 = 4 × sin (3 × 20°) 

 [Q sin 3q = 4 sin(60 – q) × sin q × sin (60 + 

q)] 

 = 4 × sin 60° 

  
19. Official Ans. by NTA (C) 
Sol. Let 

  

5

3

4

q

 

  

   

   

20. Official Ans. by NTA (C) 
Sol. By options 
 (1) 

p=r q ~p     

Þ 

 

T  F F T F T T 

F  T T T F F F 

T  T F T T T T 

F  F T T F F F 

 (2) 

p ~p  q=r    

Þ 

 

T F T T T T T 

F T T T F T T 

T F F F F F T 

F T T F F F F 

 (3) 

p  q r = ~p   
rÚ(~p) 

Þ 

(pÙq)

Úr 

T  T F F T T T 

F  T T T F T T 

T  F F F F F T 

F  F T T F T T 

 (4) 

~p p q  r=~q   
rÚ(~p) 

Þ 

(pÙq)

Úr 

F  T T F F T T T 

F  T F T T F T T 

T  F T T F F F F 

T  F F T T F T T 

 Now final answer is option no. 3. 

2 2 2
21 2 50x x .... x

4 15
50

+ + +
Þ = -

2 2 2
2 21 2 50x' x ....x

16
50

+ +
Þ s = -

( )2 2 2 2
2 3 50

10 x x .... x
4 225

50 50

+ + +
Þ = + -

( )2 2 2
2 3 50x x .... x

4 2 225
50

+ + +
Þ = - +

( )2 2 2
2 3 50x x ....x

227
50

+ +
Þ =

( ) ( )
2 2 2 2

22 3 50
60 x x .... x

16
50 50

æ ö+ + +
s + + -ç ÷

è ø

60 60
227 256

50
´

s + + -

2 72 227 256s = + -
2 43s =

3
4 2 3

2
= ´ =

1 4 4
tan tan

3 3
- = q Þ q =

1 3 2
E cos cos sin

10 5
- æ ö= q + qç ÷

è ø

1 3 3 2 4
cos ·

10 5 5 5
- æ ö= ´ +ç ÷

è ø

1 1 19 8 25 1
cos cos cos

50 25 50 2 3
- - - pæ ö æ ö æ ö= + = = =ç ÷ ç ÷ ç ÷

è ø è ø è ø

r (~ p)Ú ( )p qÙ ( )p q rÙ Ú r (~ p)Ú

( )p q rÙ Ú

r (~ p)Ú ( )p qÙ ( )p q rÙ Ú r (~ p)Ú

( )p q rÙ Ú

r (~ p)Ú ( )p qÙ ( )p q rÙ Ú

r (~ p)Ú ( )p qÙ ( )p q rÙ Ú
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SECTION-B 
1. Official Ans. by NTA (248) 
Sol. Put y = 2  
 f(x + y) = 2x.f(y) + 4y.f(x). 
 f(x + 2) = 2x.3 + 16f(x) 
 f’(x + 2) = 16f’(x) + 3.2x ln2 
 f’(4) = 16f’(2) + 12ln2  ….(i) 
 f(y + 2) = 4f(y) + 3·4y 

 f¢ (y + 2) = 4f¢(y) + 3.4y ln4 

 f¢(4) = 4f¢(2) + 96 ln2  ….(ii) 
 solving eq. (i) and (ii), we get 

 f¢(2) = 7 ln2 
 from equation (i), we get 
 f’(4) = 124 ln2 

 Now, Þ 14. ( )
( )

 

 14 ×  
 

 

 = 248. 
 2. Official Ans. by NTA (4) 
Sol. p + q = 3 p4 + q4 = 369 

  
 (p + q)2 = 9 
 p2 + q2 = 9 – 2pq 

  
 p4 + q4 = (p2 + q2)2 – 2p2q2 
 369 = (9 – 2pq)2 – 2(pq)2 
 369 = 81 + 4p2q2 – 36pq – 2p2q2 
 288 = 2p2q2 – 36pq 
 144 = p2q2 – 18pq 
 (pq)2 – 2 × 9 × pq + 92 = 144 + 92 
 (pq – 9)2 = 225 
 pq – 9 = ± 15 
 pq = ± 15 + 9 
 pq = 24, – 6  
(24 is rejected because p2 + q2 = 9 – 2pq is negative) 

 
2 2(qp) 1(–6) 4

9 9
= =    

3. Official Ans. by NTA (2) 
Sol. z2 + z + 1 = 0 Þ z = w, w2 

  

  

  

  
 = |0 + 0 – 2| = 2 

4. Official Ans. by NTA (100) 

Sol.  

  
 Y·Y–1 = I 

  

  

  

  
 Þ (a – b + g)2 = (5 – 10 + 15)2 = 100 

5. Official Ans. by NTA (150) 

Sol. 36 = 2 × 2 × 3 × 3 

 Number should be odd multiple of 2 and does 

not having factor 3 and 9 

 Odd multiple of 2 are 

 102, 106, 110, 114 ……998 (225 no.) 

 No. of multiples of 3 are 

 102, 114, 126 ……. 990 (75 no.) 

 Which are also included multiple of 9 

 Hence,  

 Required = 225 – 75 = 150 

2
1 1
p q

-
æ ö

+ç ÷
è ø

( )
( )

( )2 2

2 2

qp qp1
9q p1 1

p q

= =
+æ ö

+ç ÷
è ø

( ) ( )
215 15

nn 2n
n 2n

n 1 n 1

1 1
z 1 z 2 1

z z= =

æ ö æ ö+ - = + + -ç ÷ ç ÷è ø è ø
å å

( )
15

n2n
2n

n 1

1
w 2 1

w=

= + + -å

( ) ( )
2 30 2 30

2

2

1 1
1w 1 w w w

2 1
11 w 1

w

æ ö-ç ÷- è ø= + + -
- -

( ) ( )2
2

2

2

1
1 1w 1 1 w 2

11 w 1
w

--
= + -

- -

2

0 1 0 0 0 1

X 0 0 1 ,  X 0 0 0

0 0 0 0 0 0

é ù é ù
ê ú ê ú= =ê ú ê ú
ê ú ê úë û ë û

2 2

2

2

Y 0 ,  Z 0

0 0 0 0

é ùa b g a -ab b - agé ù
ê úê ú= a b = a -abê úê ú
ê úê úa aë û ë û

1 –2 1
5 5 5 1 0 0

1 –2
0 0 0 1 0

5 5
0 0 0 0 1

1
0 0

5

é ù
ê ú

a b gé ù é ùê ú
ê ú ê úê úa b =ê ú ê úê ú
ê ú ê úê úaë û ë û

ê ú
ê úë û

1 5
5
a

= Þ a =

2
0 10

5 5
b

- a + = Þ b =

2
0 15

5 5 5
a b g

- + = Þ g =
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6. Official Ans. by NTA (102) 

Sol.  

  

  

  

 +……. 

 +……. 

 Similarly :  

    

 Þ m = 61 ; n = 41 

 m + n = 102 

7. Official Ans. by NTA (40) 

Sol. a1 > 0, a2, a3, a4, a5 ® G.P.  

 3a2 + a3 = 2a4 

 3ar + ar2 = 2ar3 

 3 + r = 2r2 

 2r2 – r – 3 = 0 

 r = – 1 & r =  

 a2 + a4 = 2a3 + 1 

 ar + ar3 = 2ar2 + 1 

 a (r + r3 – 2r2) = 1 

 + − = 1 

 =  

 When r = –1, a =  (rejected, a1 > 0) 

  (selected) 

 Now 

 a2 + a4 + 2a5 

 = × + × + 2 × ×  

 = 4 + 9 + 27 = 40 

8. Official Ans. by NTA (3) 

Sol.  

  

  

  

  

  

 =  

 =  

 =  

 = 3  

9. Official Ans. by NTA (12) 

Sol. 

(0,2)

(0,0)
(h,k)

L2

(4,0)
 

  

  

  

40 41 42 59 60
0 1 2 19 20C C C ....... C C+ + + +

41 42
1 2

1
1 C C ......

41
æ ö+ + +ç ÷
è ø

42 43
2 3

42 2
1 C C .....

41 42
é ùæ ö + + +ç ÷ê ú

è øë û

42 43
2 3

2
1 C C .....

41
æ ö+ + +ç ÷
è ø

43 44
3 4

43 3
1 C C

41 43
æ ö´ + +ç ÷
è ø

43
3

3 41
· C

41
+

20 41
41
+

1
4

-

2 8
r ,a

3 3
= =

( )
( )

22

2 4
0

2 x24
dx

x 2 4 x

-

p + +
ò

2
2 2

20
2

2
x 1 dx

24 x

2 4
x x x x

x x

æ ö-ç ÷
è ø

p æ ö+ ´ +ç ÷
è ø

ò

2 2

2
0

2
1 dx

24 x

2 2
x x 4

x x

æ ö-ç ÷
è ø

p æ ö æ ö+ + -ç ÷ ç ÷
è ø è ø

ò

2
x t

x
+ =

2

2
dt 1 dx

x
æ ö= -ç ÷
è ø

2

24 dt
I –

t t 4
=

p -
ò

2

1

0

2
x24 1 xsec

2 2
-

æ ö+ç ÷
- ´ ç ÷

p ç ÷ç ÷
è ø

( )1 112 2 2
sec sec

2
- -

é ùæ ö
- - ¥ê úç ÷ç ÷p ê úè øë û

12 2 12
4 2 2 4
p p pé ù é ù- - = - -ê ú ê úp ´ pë û ë û

xsec y tan
1

4 2
q q

- =

( )1

sec 2 sec
m

4 tan 2 tan
q´ q

= =
q q

2

k
m

h
=
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 m1m2 = –1 

  

  

  

 also  

   

   

   

 (x2 + y2)2 = 4(4x2 – y2) 

 (x2 + y2)2 = 16x2 – 4y2 

 a = 16, b = –4 

 a + b = 16 – 4 = 12  

10. Official Ans. by NTA (33) 

Sol. 2 × 2 × 2 × 2 × 2 × 2 = 64 

 Divisible by 21 when divided by 3. 

 Case – I : All 1 ® (1) 

 Case – II : All 8 ® (1) 

 Case – III : 3 ones & 3 eights   

    

 Required probability  

   

 

  

k sec
· 1

h 2 tan
q

= -
q

k
m 1

2h sin 
= = -

q

2 2k 4h k
sin cos

2h 2h
- -

q = q =

h sec k tan
1

4 2
q q

- =

2 2 2 2

h 2h k k
1

4 24h k 4h k

æ ö-
- =ç ÷

- -è ø

2 2 2 2h k 2 4h k+ = -

6!
20

3! 3!
=

´

22
p

64
\ =

22
96p 96 33

64
= ´ =
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SET # 07         SOLUTION

PHYSICS 

SECTION-A 

1. Official Ans. by NTA (B) 

Sol. 

b
20 m/s b

 

 20cosx xv u a= =  

 20sin 10 10yv a= - ´  

 
20sin 100tan

20cos
y

x

v
v

a
b

a
-

= =  

 tan 5seca a= -  

2. Official Ans. by NTA (C) 

Sol. 

 

 V = tan G

RG

V
V

q =  

 1 15 2G
RG

RG

V V
V

= Þ =  

3. Official Ans. by NTA (A) 

Sol. ( )0.6 0.006M g= ±  

 ( )0.5 0.005r mm= ±  

 ( )4 0.04l cm= ±  

 

( )2

2

m
V

m r l
m r l

Volume of cylinder r l

r

r
r

p

=

D D D D
Þ = + +

=

 

 
0.006 2 0.005 0.04
0.6 0.5 4

´
= + +  

 

2100 4 10 100

100 4%

r
r

r
r

-D
´ = ´ ´

D
´ =

 
 

4. Official Ans. by NTA (C) 

Sol. 

m

8kg

0.5
2kg

 

 ( ) 2
max 0.5 4.9 /Aa g m s= =  

 For moving together  

  

 
max

10 4.9
49

T AF m a

N

=

= ´
=

 

5. Official Ans. by NTA (C) 

Sol. 1 1 2 2

1 2
G

m x m xx
m m
D + D

D =
+

 

 
( )210 6 30

0
40

x´ + D
=  

 2 2x cmD = -  

 Block of mass 30 kg will to move towards 10 kg. 

6. Official Ans. by NTA (B) 

Sol. 
1

G

g

RS I
I

=
-

 

 
728

1
g

I
I

=
-

 

 1 9
g

I
I

- =  

 110 % 100 10%
10

g g

g

I II I
I I I

= Þ = = ´ =  

7. Official Ans. by NTA (A) 

Sol. Since it is universal law so it hold good for 

any pair of bodies.  

 The value of g at centre is zero.  

 So statement I and Statement II are true. 

B C

45ºVR,G

VG

VR
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8. Official Ans. by NTA (C) 
Sol. Velocity after collision  

 

( )2 1 2 1 1
2

1 2

2m m u m u
V

m m
- +

=
+  

 
( )- +

= =
+

0 0
2

5 0 2 .
5 3

m m m u uV
m m

 

 

2
0

2
0

1 5 0
2 3% 1001

2

um
KE

mu

æ ö -ç ÷
è øD = ´  

 
2
0
2
0

5 500100 55.6%
99

u
u

= ´ = =  

9. Official Ans. by NTA (B) 

Sol. 2
1

2

1

1

V BF mg F
mmg d g
d

dmg
d

= -

æ ö
= - ´ç ÷

è ø
æ ö

= -ç ÷
è ø

 

10. Official Ans. by NTA (C) 
Sol. Susceptibility c  = 99  

 ( )
0

0
7

5

1

1
4 10 1 99
4 10

r
mm c
m

m m c

p

p

-

-

= = +

= +

= ´ +é ùë û
= ´

 

11. Official Ans. by NTA (D) 

Sol. 
2 1120

60
p

w p= = Þ =T
T

 sec 

 time taken to reach peak value 
1

4 240
T s= =  

12. Official Ans. by NTA (A) 
 Allen Ans. (A) 
Sol. (Fact) 
13. Official Ans. by NTA (B) 

Sol. 
2

2
Pk P m
m

a= Þ  

 Now 
h
p

l =  

 So, 
1 1
p m

la l aÞ  

 12

3
1

al
l

=
C

 

14. Official Ans. by NTA (A) 

Sol. 

-Q
+ –
+
+
+

–
–
–

E

 

 0 0

10
æ ö

= = = =ç ÷Î Îè ø

Q qQF qE q N
A A

 

 Now, when one plate is removed. 

 

+
+
+

+
+
+
+

Q
2

Q
2

E’
q

 

 0

'
2

QE
A

=
Î

 

 0

' 5
2

= = =
Î

QqF qE N
A

 

15. Official Ans. by NTA (D) 

Sol. sin 3,
2

w æ ö= = =ç ÷
è ø

AX A t t X  

 
sin3

2
wÞ =

A A  

 

1sin3
2

wÞ =  

 
3

6
p

wÞ =  

 

2
18
p p

wÞ = =
T

 

 36Þ =T s    
16. Official Ans. by NTA (A) 

Sol. 0
0 s

v vf f
v
+æ ö

= ç ÷
è ø

 

 0
5

s

vv
f f

v

æ ö+ç ÷
= ç ÷

ç ÷ç ÷
è ø

 

 0
6
5 sf f=  

 % change = 0 100s

s

f f
f
-

´  

 
1 100 20%
5

= ´ =  
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17. Official Ans. by NTA (D) 

Sol. 

1 2

2
sin sin

sin 1 sin 2
2

sin 2
sin

2

i r
i n r n

ii n

i ni

=
´ = ´

´ = ´

=

 

 
2sin cos

2 2 2
sin

2

i i
ni =  

 cos
2 2
i n

=  

 1cos
2 2
i n- æ ö

= ç ÷ç ÷
è ø

 

 12cos
2
ni - æ ö

= ç ÷ç ÷
è ø

 

18. Official Ans. by NTA (B) 

Sol. æ ö- =ç ÷
è ø2 2

1 113.6 10.2
1 n

 

 = 2n  

 = ´1
2i
hL
p

 

 
2
2F

hL
p

=  

 
-´

D = - = =
´

346.6 10
222 2
7

F i
hL L L
p

 

 -= ´ -341.05 10 J s  

19. Official Ans. by NTA (B) 
Sol.  

A B Y 
1 1 0 
0 0 1 
0 1 1 
1 0 1 
1 1 0 
0 0 1 
0 1 1 
1 0 1 

NAND Gate   
 

 .Y A B=  

20. Official Ans. by NTA (B) 
Sol. PV = nRT 

 
3 6100 10 2000 10

25 300
3

n
-´ ´ ´

=
´

 

 380 10n -= ´  

 1 2 0.08n n+ =  

 1 22 32 0.76n n´ + ´ =  

 ( ) ( )2 20.08 2 32 0.76n n- + =  

 2 0.02n =  

 1 0.06n =  

 1

2

3
1

n
n

=  

SECTION-B 
1. Official Ans. by NTA (16) 

Sol. ( )2 sin 200kT T K=  

 ( )1 Re 527 273 800servoirT T K= + =  

 612000 12 10W KJ J= = ´  

 1 ?Q =  

 
6

2

1 1 1

200 12 101 1
800

T W
T Q Q

h ´
= - = = - =  

 
6

6
1

1

3 12 10 16 10
4

Q J
Q
´

= = = ´  

2. Official Ans. by NTA (975) 
Sol. P = Vi 

 5 = 25i 

 
1
5

i =  

 RV iR=  

 ( ) 1220 25
5

R- =  

 195 5 975R = ´ = W   

3. Official Ans. by NTA (450) 

Sol. 3

2

0.6 10
80 10

d
D

-

-

= ´

= ´  

 1st Dark fringe  
2

,
2 2
D d d

d D
l l= = =  

 9450 10 m-= ´  
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4. Official Ans. by NTA (114) 

Sol. Z = 3 

 2
2 2
1 2

1 1 1RZ
n nl

æ ö
= -ç ÷

è ø
 

 1 21, 3,n n= =  

 ( )1 1 19 8
1 9

R R
l

æ ö= - =ç ÷
è ø

 

 101 114 10
8

m
R

l -= = ´
 

5. Official Ans. by NTA (8) 

Sol. 1 1

2 2

3
2

V E i r
V E i r

-
= =

-
 

 8

4

EE r
r

EE r
r

- ´
+=

- ´
+

 

 
( )
( )

8 43
2 4 8

r
r

+
=

+
 

 24+ 3r = 16 + 4r 

 8r = W  

6. Official Ans. by NTA (48) 

Sol. 
IJ
A

=  

 2
6 24 10

2

I JA

RRp p

=

é ùæ ö= ´ ´ -ê úç ÷
è øê úë û

 

 6 2 34 10
4

Rp= ´ ´ ´  

 ( )26 3 34 10 4 10 48 .
4

Ap p-= ´ ´ ´ ´ ´ =
 

7. Official Ans. by NTA (125) 

Sol. Energy loss ( )21 2
1 2

1 2

1
2

C C V V
C C

= -
+

 

 ( ) ( )
12 12

2
12

1 50 50 10 10 100 0 125
2 50 50 10

nJ
- -

-

´ ´ ´
= - =

+
 

8. Official Ans. by NTA (192) 

Sol. 2 2T RLOS Rh Rh= +  

 

( )
( )5

2

2

2 64 10 25 49

192 5 10 .
192

T RR h h

m
K

= +

= ´ ´ +

= ´
=

 

9. Official Ans. by NTA (300) 

Sol. 
40cm

 

 ( )2 2
0 0

250 140 10
0.5 2

P g P vr r-+ + ´ = +  

 21000 10 40 1500 1000
100 2

v´ ´
+ = ´ ´  

 V = 3 m/s 

 V = 300 cm/s 

10. Official Ans. by NTA (10) 

Sol. Considering Only Horizontal direction  

Pf

v v/3

5gR
=

 

 ( ) ( )75 0 50 5 75
3
vv gR+ = +  

 75 50 100
3
vvæ ö- =ç ÷

è ø
 

 10 /v m s=  

 

CHEMISTRY 

SECTION-A 

1. Official Ans. by NTA (A) 

Sol. Molality is independent of temperature and 

hence both assertion and reason are true. 



®

 
JEE (Main) Examination June-2022  ALLEN® 

    
 

E 

no
de

06
\B

0B
B-

BC
\K

ot
a\

Je
e 

M
ai

n\
JE

E 
M

ai
n-

20
22

_T
es

t P
ap

er
 B

oo
kl

et
\0

3_
Ju

ne
 S

ET
-1

 to
 1

2_
PC

M
_S

ol
ut

io
n.

D
oc

 

86 
 
2. Official Ans. by NTA (B) 
Sol. 
 

Cl–F 

F 

F 

ClF3 

B 

F 

F 

BF3 

F 
S 

F 

F 

SF4 

F 

F 
Xe 

XeF4 

F 

F 

F 

F 

 
3. Official Ans. by NTA (B) 
Sol. (A) For a spontaneous process DGT,P < 0 

 (B) DP = 0 ® Isobaric process 

 DT = 0 ® Isothermal process 

 (C) DHreaction = (S Bond energies of reactants) -  

       (S bond energies of products) 

 (D) DH < 0 is for exothermic reaction 

4. Official Ans. by NTA (A) 
Sol. (A) Protective colloids are lyophilic colloids 
 (B) Emulsions are liquid in liquid colloidal 

solutions 

 (C) FeCl3 + hot water forms positively 

charged colloidal solution of hydrated ferric 

oxide. 

 (D) FeCl3 + NaOH forms negatively charged 

colloidal solution due to preferential 
adsorption of OH- ions 

5.  Official Ans. by NTA (D) 
Sol. Ionic radius of O2- is more than that of Mg2+  
 Both O2- and Mg2+ are isoelectronic with 10 

electrons 

6. Official Ans. by NTA (B) 
Sol. Gold is concentrated by cyanidation  
 Leaching of alumina is done by NaOH  

 Froth stabiliser is aniline 

 Blister copper has condensed SO2 on the 

surface 

7. Official Ans. by NTA (D) 
Sol. BaO2 + H2SO4 ® BaSO4 + H2O2 

 This is a common method to prepare 

hydrogen peroxide 

8. Official Ans. by NTA (C) 
Sol. 2BeCl2 + LiAlH4 ® 2 BeH2 + LiCl + AlCl3 

 This is the method to prepare BeH2 

9. Official Ans. by NTA (D) 

Sol. (CH3)4Si is a silane 

 (CH3)Si(OH)3 polymerise to form 2D silicone 

 (CH3)2Si(OH)2 polymerise to form chain 

silicone 

 (CH3)3Si(OH) form dimer (CH3)3Si-O-

Si(CH3)3 

10. Official Ans. by NTA (D) 

Sol. P4 + 3NaOH + 3H2O ® 3NaH2PO2 + PH3 

11. Official Ans. by NTA (C) 

Sol. Co3+ has maximum effective nuclear charge 

and CN- is the strongest ligand in the given 

options 

12. Official Ans. by NTA (A) 

Sol. Classical smog occurs in cool humid climate. 

It is a reducing mixture of smoke, fog and 

sulphur dioxide 

 Photochemical smog has components, ozone, 

nitric oxide, acrolein, formaldehyde, PAN 

etc. 

 CH4 + O3 ® HCHO + H2O + CH2 = CH – CHO + 

        

CH3
O ONO2

O

(PAN - peroxyacetyl nitrate)

13. Official Ans. by NTA (A) 

Sol. It is used to separate liquid-liquid mixture 

which is immiscible with different densities 

14. Official Ans. by NTA (D) 

Sol.  

 
CHO

CHO

OHC CHO

CH3

CHO

CH3
O

+

.O
. Zn H O-

¾¾¾¾®3
2

1
2

5-oxohexanal

ethane-1, 2-dicarbaldehyde
(glyoxal)

.O
. Zn H O-

¾¾¾¾®3
2

1
2
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15. Official Ans. by NTA (A) 
Sol.   

 

CH3

 I

F

NO2

CH3

SPh

F

NO2

PhSNa
DMF

- +

¾¾¾®

 
 It is bimolecular nucleophilic substitution 

(SN2) which occur at benzylic carbon by 

inversion in contiguration. This reaction 

cannot undergo substitution at benzene ring. 

16. Official Ans. by NTA (C) 
Sol.   
 

SOCl
Quinoline¾¾¾¾®2

COOH COCl CHO

H |Pd|BaSO
(R osenmund Reduction)¾¾¾¾¾¾¾¾®2 4

(Benzaldehyde)

 

CH2OH COOH

CrO |H SO
(oxidation)¾¾¾¾¾®3 2 4

 
COOCH3

NaBH¾¾¾®4 No Reduction occurs

 
CH3 CH(OCOCH3)2

CHO

(Benzaldehyde)

CrO ,(CH CO) O¾¾¾¾¾¾®3 3 2
H O

+

¾¾¾®3

 
17. Official Ans. by NTA (D) 
Sol. R – CO – NH2 + Br2 + NaOH ®  

                   R – NH2 + Na2CO3 + NaBr + H2O 

 R – CO – NH2 + OH
-

 ® R – CO - N H
-

 Br¾¾®2   

 R  –  CO  –  NH  –  Br  OH-
¾¾¾®  R  –  CO  -  

N Br
-

- migration of R
-

¾¾¾¾¾®  R  –  NCO  OH
-

¾¾¾®2  

RNH2 + CO -2
3  

 In this reaction of alkyl as well as aryl group 

can migrate to electron deficient nitrogen 
atom. 

18. Official Ans. by NTA (A) 

Sol. Bakelite- It is thermosetting polymer used for 

making electrical switches.  

 Glyptal – manufacture of paints and lacquers 

 PVC – manufacture of water pipes, rain 

coats, hand bags 

 Polystyrene – manufacture of radio and 

television cabinets 

19. Official Ans. by NTA (A) 

Sol.   

 

O

OH

OH H
OH H

H

COOH

OH

OH H

OH H

optically activeL-isomer

Br |H O¾¾¾¾®2 2

 

 

COOH

COOH

OH H

OH H

optically inactive

O

OH

OH H

OH H

H

L-isomer

con.HNO¾¾¾¾®3

 

20. Official Ans. by NTA (B) 

Sol. (A) [ ]CH (CH ) N(CH ) Br+ --3 2 15 3 3  

 is cationic detergents used in hair conditioner 

 (B) CH (CH )3 2 11 SO Na
+

-
3

 

 Is anionic detergent used in tooth pastes 

 (C) C H COO Na Na CO Rosin ate- + + +17 35 2 3

is used as laundary soap 

 (D) 

NCH (CH ) COO(CH CH O) CH CH OH3 2 16 2 2 2 2
 is non-ionic detergents formed from stearic 

acid and poly ethylene glycol used as liquid 

dishwashing detergents 
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SECTION-B 
1. Official Ans. by NTA (85) 
Sol. In Fe0.93O  for  every  93  Fe  ions  14  are  Fe+3 

and (93 – 14) = 79 are Fe+2 ions 

 \ % Fe+2 = ´
79 100
93

 = 84.9% 

 \ nearest integer = 85% 
2. Official Ans. by NTA (22) 
Sol. DV = 2.4 × 10-26 ms-1 
 Dx = 10-7 m 

 hp. xD D =
p4

Q  

 hm V. x\ D D =
p4

 

 
.m .

-
- - ´Þ ´ ´ ´ =

´p

34
26 7 6 626 102 4 10 10

4
  

 .m
.

-= ´
´ p

16 626 10
9 6

 

 m = 0.02198 kg 
 m = 21.98 gm 
 nearest integer = 22 
3. Official Ans. by NTA (8) 

Sol. Given : b A

b B

(K )
(K )

= 1
8

 

 b AB A

B B b B

(K ) .m( T ) x
( T ) (K ) .m y
D\ = = =
D

1
8

 

 
x
y

=
1
8

Q  

 y\ = 8  (nearest integer) 

4. Official Ans. by NTA (125) 
Sol.   2NOCl(g) �  2NO(g) + Cl2(g) 

 t=0  2M                -             - 

 t=teq (2-x)M                x M         x
2

M 

 x . M= 0 4Q  

 \ [NOCl]eq = 1.6 M 
 [NO]eq = 0.4 M 
 [Cl2]eq = 0.2 M 

 c
[NO] [Cl ] [ . ] [ . ]K

[NOCl] [ . ]
Þ = =

2 2
2

2 2
0 4 0 2

1 6
 

 cK
.

-= ´ 332 10
2 56

 

 Kc = 12.5 × 10-3 
 Kc = 125 × 10-4 
 Integer answer is 125 

5. Official Ans. by NTA (14) 

Sol. Given  

 (1) m
¥l  (NaI) = 12.7 mS m2 mol-1 

 (2) m
¥l  (NaNO3) = 12.0 mS m2 mol-1 

 (3) m
¥l  (AgNO3) = 13.3 mS m2 mol-1 

 m
¥l  (Ag I) = (1) + (3) - (2) 

 = 12.7 + 13.3 – 12.0 

 = 26.0 – 12.0 

 m
¥l  (Ag I) = 14.0 

6. Official Ans. by NTA (166) 

Sol. ln k = ln A AE
RT

-  

 Given:  ln k = 33.24 
.

T
´-

42 0 10
 

 \ on comparing AE
R

 = 2.0 × 104 

 \ EA = 2.0 × 104 × R 

 Þ EA = 2.0 × 104 × 8.3 J 

 Þ EA = 16.6 × 104J = 166 kJ 

7. Official Ans. by NTA (3) 

Sol. A,B,C are correct and D is incorrect because 

Fehling solution has Cu(II) 

8. Official Ans. by NTA (6) 

Sol. 2KMnO4 +  5H2C2O4 +  3H2SO4 ® K2SO4  

+ 2MnSO4 + 10CO2 + 8H2O 

 Mn2+ has 5 unpaired electrons therefore the 

magnetic moment is 35  BM 

9. Official Ans. by NTA (2) 

Sol. Given :   Molar mass of A2B = AB3 

 \ (2A  +  B)  =  (A  +  3B)  

A Atomic wt.of A
B Atomic wt.of B

®é ù
ê ú®ë û

 

 Þ A = 2B 

 \ atomic wt. of A is 2  times of atomic 

wt. of B 

 Integer answer is 2 
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10. Official Ans. by NTA (5) 

 Allen Ans. (6) 

Sol. Dimethyl cyclopentane 

 

CH3CH3

 1,1-dimethylcyclopentane 

                   no stereoisomer  

 

CH3

CH3

 1,2-dimethylcyclopentane 

      will show stereo isomerism, Its stereo 

isomers are  

 

CH3

CH3

CH3

CH3

CH3

CH3
CH3

CH3

=

(enantiomers)

(identical)

 

 

CH3

CH3  1,3-dimethylcyclopentane 

 will show stereo isomerism, Its stereo 

isomers are 

 

CH3

CH3

CH3

CH3 CH3

CH3

CH3

CH3

=
(identical)

(enantiomers)
 

MATHEMATICS 
SECTION-A 

1. Official Ans. by NTA (A) 
Sol. Þ  Let z = x + iy, x, y Î R 

 Now 
2z iz=  

 then x – iy = i (x2 – y2 + 2xyi) 
 x – iy = i (x2 – y2) – 2 xy 

 2x xyÞ =-  & 2 2y x y- = -  

 Þ x(1 + 2y) = 0  

 x = 0 or 
1
2

y = -  

 Put 2 20 inx y x y= - = -  

 We get 
2y y=  

 Þ  y = 0, 1  
Similarly

  

 Put 
1
2

y = - 2 2in y x y- = -
 

 

 21 1
2 4

xÞ = -  

 2 3
4

xÞ =   

 
3

2
x = ±  

 
3 1 3 10, , ,

2 2 2 2
z i i i

æ ö
= - - -ç ÷ç ÷
è ø

 

  
 

 

( )1 3. 3
2 2

3 3
4

Area æ ö= ç ÷
è ø

=
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2. Official Ans. by NTA (D) 

Sol. 
1 2 1
2 3 1
2 1 2

D = -
-

 

 = (6 + y) – 2 (( ) ( )2 1 3a a a a- + +  

 7 2 4a a= - +  

 7 2a= +  

 
70
2

aD = Þ = -  

 1

2 2 1
3 1
1 2

a
a

D = -
-

 

 = 14 + 2a  

 2 7xa = - =  

 1 0D ¹  

3. Official Ans. by NTA (C) 
Sol. x = 1 + a + a2 = ………. 

 
1 11

1
x a

a x
= Þ = -

-
 

 
1 11

1
y b

b y
= Þ = -

-
 

 
1 11

1
z c

c z
= Þ = -

-
 

 a, b, c are in A.P. 

 
1 1 11 ,1 ,1
x y z

Þ - - -  are in A.P. 

 
1 1 1, ,
x y z

Þ - - -  are in A.P. 

 
1 1 1, ,
x y z

Þ  are in A.P. 

4. Official Ans. by NTA (B) 
Sol. Let equation of circle is  

 x2 + y2 + 2gx + 2fy + c = 0 

 
( )

( )
2 2

2 2
x gdy

dx y f
- +

Þ =
+

 

 Comparing with 
dy ax by a
dx bx cy a

- +
=

+ +
 

 Þ b = 0, a = - 2, c = 2 

 Þ -2g = -2 Þ g = 1       2f = -2 

    f = -1 

 Now circle will be  

 x2 + y2 + 2x - 2y + c = 0 

 its passes through (2, 5) 

 which will give c = -23 

 so circle will be x2 + y2 + 2x – 2y – 23 = 0 

 centre C = (-1, 1) 

 and radius 5 

 Now P is (11, 6) 

 So minimum distance of P from circle will be 

( ) ( )2 211 1 6 1= + + - 5-   

 = 13 – 5  

 = 8  

5. Official Ans. by NTA (A) 

Sol. 
[ ]

[ ]7

18 1
lim

3x

x
x a®

- -
-

 

 L.H.L. 
[ ]

[ ]7

18 1
lim

3x

x
x a® -

- -
-

 

 
( )18 6

6 3a
- -

=
-

 

 
24

6 3a
=

-
 

 R.H.L. 
[ ]

[ ]7

18 1
lim

3x

x
x a® +

- -
-

 

 
( )18 7

7 3a
- -

=
-

 

 
25

7 3a
=

-
 

 Now L.H.L. = R.H.L. 

 
24 25

6 3 7 3a a
=

- -
 

 168 72 150 75a aÞ - = -  

 18 3aÞ = -  

 Þ  a = -6 

6. Official Ans. by NTA (B) 

Sol. Let ( ) 4 4 1f x x x= - +
 

 f'(x) = 4x3 – 4 
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 f’(x) = 0 Þ  x = 1 

 x = 1 is point of minima. 

 f(1) = - 2 

 f(0) = 1 

  
 Hence 2 solutions. 

7. Official Ans. by NTA (C) 
Sol.   

  
 a = 20 – 2x2 , b = 10 + x2, c = 10 + x2 

 
2

a b c+ +
=  

 = 20 

 ( )( )( )s s a s b s cD = - - -  

 ( )( )( )2 2 220 2 10 10x x x= - -  

 ( )22 22 10 10x x= -  

 ( )22 10 10x x= -  

 32 10 10x x= -  

 S = 10x – x3 

 210 3ds x
dx

= -  

 2 100
3

ds x
dx

= Þ =  

 3x2 = 10  

8. Official Ans. by NTA (D) 

Sol. 
5

1cos log
2 5e
y x- æ ö æ ö=ç ÷ ç ÷

è ø è ø
 

 1cos 5log
2 5e
y x- æ ö æ ö=ç ÷ ç ÷

è ø è ø
 

 
2

1 '.
2

1
4

y
y

-

-

 
1 15.

5
5
x= ´  

 
2

' 5
4

y
xy

-
Þ =

-
 

 2' 5 4xy y- = -   

 ( )
2

1" ' 5. 2 '
2 4

xy y y y
y

- - = -
-

 

 
2

5 '." '
4
y yxy y

y
Þ + =

-
 

 
5" ' 5.xy y y
x
-æ ö+ = ç ÷

è ø
 

 2 " ' 25x y xy y+ = -  

9. Official Ans. by NTA (B) 

Sol. 
( )

2

2
1 .

1
xx e dx

x

æ ö+
ç ÷
ç ÷+è ø
ò  

 
( )

2

2
1 2
1

xx e dx
x

æ ö- +
= ç ÷

ç ÷+è ø
ò  

 
( )2

1 2
1 1

xx e dx
x x

æ ö-
= +ç ÷

ç ÷+ +è ø
ò  

 ( ) ( )( )' xf x f x e dx= +ò  

 ( ) xf x e c= +  

 Where ( ) 1
1

xf x
x
-

=
+

 

 ( )
( )2

2'
1

f x
x

=
+

 

 ( )
( )3

4"
1

f x
x
-

=
+ ( )4

12
1x

=
+

 

 ( ) 12" 1
16

f =  =
3
4
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10. Official Ans. by NTA (D) 

Sol. ( ) ( )
3

1x x

x x
f x dx

e

+
=

+
 

 

( ) ( ) ( )( )
2 2

2 0

f x dx f x f x dx
-

= + -ò ò
 

 
( ) ( )

3 32

0 1 1x x x x

x x x x
dx

e e- -

æ ö+ - -ç ÷= +
ç ÷+ +è ø

ò
 

 
( ) ( )

3 32

0 1 1x x x x

x x x x
dx

e e-
æ ö+ +ç ÷= +
ç ÷+ +è ø

ò
 

 
( ) ( )2 2

2 3 3

0 1 1x x

x x x x dx
e e-

æ ö
+ +ç ÷= +

ç ÷ç ÷+ +è ø
ò

   

 

 
( )2

2 2

32 3

0 1 1

x

x x

e x xx xI dx
e e

æ ö++ç ÷= +
ç ÷+ +è ø
ò  

 ( )
2

3

0

x x dx= +ò  

 

24 2

04 2
x xé ù

= +ê ú
ë û

 

 = 4 + 2 = 6 
11. Official Ans. by NTA (D) 

Sol. 
( )2 2 1

0
2 1

x y y

x

dy
dx

- -
+ =

-
,  

 x, y > 0, y(1) = 1, y (2) = ? 

 
( )
( )

2 2 1

2 2 1

x y

y x

dy
dx

-
= -

-
 

 
2 2

2 1 2 1

y x

y xdy dx= -
- -ò ò  

 2

1 2 ln 2 1 2 ln 2
ln 2 2 1 ln 2 1

y x

y xdy dx= -
- -ò ò  

 
1 1ln 2 1 ln 2 1

ln 2 ln 2
y x C-
- = - +

 
 At  x= 1, y = 1  

 Putting this values in above relation we get C = 0
 

 ln 2 1 ln 2 1 0y x- + - =  

 ( )( )2 1 2 1 1x y- - =  

 
12 1

2 1
y

x- =
+

 

 At x = 2 

 
1 42 1
3 3

y = + =

2 2 2 2
4log log 4 log 3 2 log 3
3

y = = - = -  

12. Official Ans. by NTA (C) 

Sol.

 

 

 Point B (1, 2) 
 Now let C be (h, 4 - 2h)  
 (As C lies on 2x + y = 4) 

 DQ  is isosceles with base BC 
 AB AC\ =  

 ( ) ( )2 225 1 6 2 3h h+ = - + -  

 2 226 36 12 4 9 12h h h h= + - + + -  

 
226 5 24 45h h= - + 25 24 19 0h hÞ - + =  

 
25 5 19 19 0h h hÞ - - + =  

 
19
5

h =  or h = 1 

 Thus 
19 18,
5 5

C -æ ö
ç ÷
è ø

 

 Centroid 

19 186 1 1 2
5 5,

3 3

æ ö+ + + -ç ÷
ç ÷
ç ÷
è ø

 

 
35 19 15 18,

15 15
+ -æ ö

ç ÷
è ø

 

 
54 3,
15 15

-æ ö
ç ÷
è ø

 

54 3;
15 15

a b -
= =  

( )15 51a b+ =  

A (6, 1)

C (h, 2-2h)2x + y = 4
B 

(1, 2)
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13. Official Ans. by NTA (B) 

Sol. 
2 2

2 2 1x y
a b

+ =   a > b 

 
2

2
21 be

a
= -  

 
2

2

1 1
16

b
a

= -  

 
2

2 2
2

1 15 151
16 16 16

b b a
a

= - = Þ =  

 
2 2

2 2 1x y
a b

+ =  

 2 2

216 95 1
a b

´
+ =  

 2 2
32 9 1
5a b

+ =  

 2
2

32 9 1155
16

a a
+ =  

 2
80 1
5a

=  

 16 = a2 

 b2 = 15 

14. Official Ans. by NTA (A) 

Sol. l + m – n = 0  

 3l2 + m2 + cl (l + m) = 0 

 n = l + m 

 3l2 + m2 + cl2 + clm = 0 

 (3 + c) l2 + clm + m2 = 0 

 ( )
2

3 1 0l lc c
m m

æ ö æ ö+ + + =ç ÷ ç ÷
è ø è ø

…..(1) 

 Q  lies are parallel. 

 Roots of (1) must be equal 

 0DÞ =  

 c2 – 4 (3 + c) = 0  
 c2 – 4c – 12 = 0 
 (c – 6) (c + 2) = 0 
 c = 6   or c = - 2 
 +ve value of c = 6 

15. Official Ans. by NTA (A) 

Sol. a i j k= + -
r

 

 2 3 2c i j k= - +
r

 

 b c a´ =
r r r

 

 { }1,2.......10b Î
r

 

 b c a´ =
r r r

Q  

 aÞ
r

 is perpendicular to b
r

 as well as ar  is 

perpendicular to cr  

 Now . 2 3 2 3 0a c = - - = - ¹
r r

 

 This b c a´ =
r r r

 is not possible. 

 No. of vectors 0b =
r

 

16. Official Ans. by NTA (C) 
Sol. No. of ways to select and arrange x1,  x2,  x3, 

x4, x5 from 1, 2, 3……………….18 

 n(s) = 18C5 

  

 
( ) ( )1 2 3 4 5

7 11
x x x x x

 

 n (E) = 6C1 × 3C1  × 7C1    

 ( ) 18
5

6 3 7P E
C

´ ´
=  

 
1 1

17 4 68
=

´
 

17. Official Ans. by NTA (C) 
Sol. B (7, p) 
 n = 7    p = p 

 given 

 ( ) ( )3 5 4P x P x= = =  

 
( ) ( )4 37 3 7 4

3 41 5. 1C p p C p p´ - = -

7
3

7
45 1

C p
C p

=
´ -

  

 1 – p = 5p 
 6p = 1 

 
1 5
6 6

p q= Þ =  

 n = 7 
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 Mean = np 

1 77
6 6

= ´ =  

 Var = npq 
1 5 357
6 6 36

= ´ ´ =  

 Sum 

 
7 35
6 36

= +  

 
42 35

36
+

=  

 
77
36

=  

18. Official Ans. by NTA (B) 

Sol. 
2 4 6cos cos cos
7 7 7
p p p
+ +  

 

2 6sin 3
7 7 7cos

2sin
7

p p p

p

æ ö æ ö´ +ç ÷ ç ÷è ø= ´ ç ÷
ç ÷
è ø

 

 

32sin
47 cos
72sin

7

p
p

p

æ ö
ç ÷ æ öè ø= ´ ç ÷

è ø
 

 

7sin sin
7 7

2sin
7

p p

p

-æ ö æ ö+ç ÷ ç ÷
è ø è ø=  

  
sin

7
2sin

7

p

p

-
=

1
2

= -  

19. Official Ans. by NTA (A) 

Sol. 1 1 12 7 3sin sin cos cos tan tan
3 6 4
p p p- - -æ ö æ ö æ ö+ +ç ÷ ç ÷ ç ÷è ø è ø è ø

 

 1 2 2sin sin
3 3 3
p p pp- æ ö = - =ç ÷

è ø
 

 1 2 7 5cos cos 2
6 6 6
p p pp- æ ö = - =ç ÷

è ø
 

 1 3 3tan tan
4 4 4
p p pp- -æ ö = - =ç ÷

è ø
1 1 12 7 3sin sin cos cos tan tan

3 6 4
p p p- - -æ ö + +ç ÷

è ø
 

 
11
12
p

=   

20. Official Ans. by NTA (D) 
Sol. (~(p^q)) Ú q 
 = (~p Ú ~q) Ú  q 
 = ~p Ú  ~ q Ú  q 
 = ~ p Ú  t 
 = this statement is a tautology option D 
  p Þ (p Ú q) is also a tautology. 
 OR 

 q P^q ~(p^q) ~(p^q) 
Ú q 

pÚ q ( )p p q® Ú  

T T T F T T T 
T F F T T T T 
F T F T T T T 
F F F T T F T 

 
SECTION-B 

1. Official Ans. by NTA (99) 
Sol.

( ) ( )
2 2 2 2 2

2 2 2 2 2 1
2 21

x x x

x ex x x
e e e ef x f x

e e e e e e e e

-

- +

é ù
+ - = + = +ê ú+ + + +ë û

 

2 1

2 1 2 1
12

1 1

x

x x
e

e e

-

- -

é ù
= +ê ú+ +ë û

 = 2 

1 2 3 99.....
100 100 100 100

f f f fæ ö æ ö æ ö æ ö+ + + +ç ÷ ç ÷ ç ÷ ç ÷
è ø è ø è ø è ø

1 99 2 98 49 51 1.....
100 100 100 100 100 100 2

f f f f f f fì ü ì ü ì üæ ö æ ö æ ö æ ö æ ö æ ö æ ö= + + + + + + +í ý í ý í ýç ÷ ç ÷ ç ÷ ç ÷ ç ÷ ç ÷ ç ÷
è ø è ø è ø è ø è ø è ø è øî þ î þ î þ

 

 ( ) 22 2 2 49 etimes
e e

= + + + - - - - +
+

 

 98 1 99= + =  
2. Official Ans. by NTA (45) 

Sol. 2 8111 45 0
2

x x xe e e-- - + = ] 

( ) ( )3 2 8111 45 0
2

x
x x ee e- - + = ] 

xe t=  
3 22 22 81 90 0t t t- + - =  

1 2 3 45t t t =  

31 2. . 45xx xe e e =  

1 2 3 45x x xe + + =  
1 2 3log log 45x x x

e ee + + =  

1 2 3 log 45ex x x+ + =  

log log 45e eP =  

P = 45 
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3. Official Ans. by NTA (14) 

Sol. ( )
14 18 14
14 14 28

28 14 14
Adj AdjA

-é ù
ê ú= -ê ú
ê ú-ë û

 

( )
14 28 14 1 2 1
14 14 28 14 14 14 1 1 2

28 14 14 2 1 1
Adj AdjA

- -é ù
ê ú= - = ´ ´ -ê ú
ê ú- -ë û

 

( ) ( ) ( ) ( ) ( )3 3 414 3 2 5 1 1 14 14 14é ù= - - - - = =é ùë ûë û  

( )4 414 14A A= Þ =  

4. Official Ans. by NTA (56) 

Sol. 

11 Blue

5 Red  

1 2 3 4 5 6 11x x x x x x+ + + + + =  

1 6 2 3 4 5, 0, , , , 2x x x x x x³ ³  

2 1 2x t= +  

3 3 2x t= +  

4 4 2x t= +  

5 5 2x t= +  

1 2 3 4 5 6, , , , , 0x t t t t x ³  

No. of solutions + -= = =6 3 1 8
3 3 56C C  

5. Official Ans. by NTA (5) 

Sol. 
60

1/4 1/3
5

5
x

x
æ ö

+ç ÷ç ÷
è ø

 

601/2 1/2
60

1 1/4 1/3
5

5

r

r r
xT C r

x

-

+

æ ö æ ö
= ç ÷ ç ÷

è ø è ø
 

60 3 60 180 55 .
4 6r

r rC x- -
=  

180 5 10 24
6

r r-
= Þ =  

Coeff. of 10 60 3 3
24

605 5
24 36

x C= =  

Powers of 5 in = 
14

60 3 3 5
24 4 8

5.5 5 5
5 5

C = ´ =
´

 

6. Official Ans. by NTA (6) 

Sol. ( ){ }2
1 , : , 2 8A x y x y x y= £ + £  and  

 ( ){ }2 , :A x y x y k= + £ . 

 

 ( ) ( )
2 4

2
1

0 2

2 8 2area A y dy y dy
é ù

= + -ê ú
ë û
ò ò  

 ( )
23 42

2
0

2 8
3
y y y

é ùæ ö
= + -ê úç ÷

ê úè øë û
 

 

 

 ( )1
20 402
3 3

area A = ´ =  

 Area (A2) = 214
2

k´  

 Area (A2) = 
22k  

 Now 

 27 (Area A1) = 5 (Area A2) 

 
29 4 k´ =  

 k = 6 
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7. Official Ans. by NTA (276) 

Sol. .......+ + + + +
1 2 3 4 5
5 65 325 1025 2501

 

n
nT

n
=

+44 1
 

n n
( n ) ( n) ( n n )( n n )

= =
+ - + + - +2 2 2 2 22 1 2 2 2 1 2 2 1

  n n n n
é ù= -ê ú- + + +ë û2 2

1 1 1
4 2 2 1 2 2 1

 

n
n

S T ........
=

é ù= = - + - +ê ú+ +ë û
å
10

10
1

1 1 1 1 1 1
4 1 5 5 13 200 20 1

 

é ù= - = ´ -ê úë û
1 1 1 220 551
4 221 4 221 221

=
m
n

 

m + n = 55 + 221 = 276 
8. Official Ans. by NTA (16) 

Sol. 

D

CB

A(1, 2)

(3, 6) 2x - y + 4 = 0  
Eq. of line AB 

 y = 2x 
 Slope of AB = 2 
 Slope of given diameter = 2 
 So the diameter is parallel to AB 

Distance between diameter and line AB
æ ö

= =ç ÷ç ÷+è ø2

4 4
52 12

 

 Thus BC = 2 × =
4 8
5 5

 

 AB ( ) ( )= - + - = =2 21 3 2 6 20 2 5  

Area = AB × BC = ´ =
8 2 5 16
5

 Ans. 

9. Official Ans. by NTA (63) 
Sol. Vertex and focus of parabola y2 = 2x 

 are V (0, 0) and 
1 ,0
2

S æ ö
ç ÷
è ø

 resp. 

 Let equation of circle be 
 (x – h)2 + (y – k)2 = 4 
 QCircle passes through (0, 0) 
 Þ  h2 + k2 = 4 ……(1) 

 QCircle passes through 
1 ,0
2

æ ö
ç ÷
è ø

 

 
2

21 4
2

h kæ ö- + =ç ÷
è ø

 

 2 2 15
4

h k hÞ + - = ……(2) 

 On solving (1) and (2) 

 
154
4

h- =  

 
15 14
4 4

h = - =  

 
63
4

k = +  

 
63
4

k = -  is rejected as circle with centre 

1 63,
4 4

æ ö
-ç ÷ç ÷

è ø
 can’t touch given parabola. 

 Equation of circle is  

 

221 63 4
4 4

x k
æ öæ ö- + - =ç ÷ç ÷ ç ÷è ø è ø

 

 From figure 

 

63 8 632
4 4

a
+

= + =
 

 
 

 10.  Official Ans. by NTA (137) 
Sol.   

  

M =
b g+ +æ ö-ç ÷

è ø
3, ,

2 2
b ca    

Since M lies on 3 4 12 19 0x y z+ + + =  

 Þ6 4 12 4 12 20 0a b c b g- + - + + = ….(1) 
Since PP’ is parallel to normal of the plane 

then  
6
3 4 12

b cb g- -
= =

-
 

 8, 24b cb gÞ = + = -  

 5 8 24 5a b c a b g+ + = Þ + - + + =  
 b gÞ = - - -11a  

Now putting these values in (1) we get     
( ) ( ) ( )6 11 4 8 12 24 4 12 20 0b g b g b g- - - - - + + - + + =  

 b gÞ - = -7 9 170 33 = 137   

4 8 63a - =

( )24 8 63a - =
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SET # 08         SOLUTION
PHYSICS 

SECTION-A 
1. Official Ans. by NTA (A) 
Sol. Pascal second 

 
-

=
2

2

F MLT
t T

A L
 = ML–1T–1  

2. Official Ans. by NTA (C) 
Sol.  

  

 q =
d

r
 

 
p

´ =
´ ´ ¢¢

2000 d

60 60 180 1.5 10
 

 Þ p
= ´ ´ ´ ¢¢

´
2000

d 1.5 10
60 60 180

 

 = 
p ´

´ ¢¢
´ ´

1.5
10

3 6 18
 = 1.45 × 109  

3. Official Ans. by NTA (B) 
Sol. V2 = 2 × 9.8 × 4.9 
 V = 9.8 m/s 
 Depth = distance travelled in 3 seconds 
           = 9.8 × 3 = 29.4 m  
4. Official Ans. by NTA (C) 
Sol. 

  
 K D x = m(l0 + Dx)w2 

 K D x = m l0 w
2 + mw2 Dx 

 D =
-

l
2

0
2

m w
x

k mw
  

5. Official Ans. by NTA (B) 

Sol. = -2v u 2gL  

 D = +2 2v u v  

 D = + -2 2v u v 2gL  

 D = -2v 2u 2gL  

 ( )D = -2v 2 u gL  x = 2             

6. Official Ans. by NTA (A) 
Sol.   

 

´ ´ ´
2 2Gm Gm GMm

– 4 – 2 – 4 2
d d2d

 

 é ù+ +ë û
Gm

– (4 2)m 4 2M
d

 

7. Official Ans. by NTA (A) 
Sol. PV = nRT 

 =
V nR
T P

 

 <
1 2

nR nR
P P

 

 <2 1P P  
8. Official Ans. by NTA (B) 

Sol. l =
p 2

kT

2 d P
 

9. Official Ans. by NTA (B) 

Sol. ´ ´ + ´ ´ = ´4 21 40
m 125 200 m 2.5 10 mv

2 100
 

 V = 500 m/s 
10. Official Ans. by NTA (B) 

Sol. æ ö= p +ç ÷è ø
1

x sin t
3

 

 
pæ ö= p +ç ÷è ø

x sin t
3

 

 
dx

V cos t
dt 3

pæ ö= = p + pç ÷è ø
 

 = p ´
1

–
2

 = 157 cm/s 

11. Official Ans. by NTA (B) 
Sol.   

  
 Total flux through complete spherical surface 

is 
0

q
e

. 
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 So the flux through curved surface will be 

e0

q
2

. The flux through flat surface will be 

zero. 
 Remark : Electric flux through flat surface is 

zero but no option is given, option is 
available for electric flux passing through 
curved surface. 

12. Official Ans. by NTA (D) 
Sol.  

  

 
( ) ( )
( )

=
2

k 2 2
F

1   

 (F = Force between two charges).

 

 F = 4k 

 Fnet = 2F cos 30º = 
3

2 F F 3
2

× × =
 

 (Fnet = Net electrostatic force on one charged ball)
 

 ( )= =netF 3 F
3

F F  
 Remark: Net force on any one of the ball is 

zero. But no option given in options.
 

13. Official Ans. by NTA (C) 
Sol.  

  

 = -net 1 2B B B  = [ ] [ ]
m ´ m ´

-
p p

0 04 2

2 .04 2 .06
 

 ( )m é ù= -ê úp ë û

r 0
net

200 ˆB k
2 3

 

 é ù= ´ë û
r rr
F q v B  

 = [ ] ( )é ùmæ ö æ öp + ´ -ê úç ÷ç ÷ è øè øpë û
0 200ˆ ˆ ˆ3 2i 3 j k

2 3
 

 = ( )0 200 ˆ ˆ3 2 j 3 i
2 3

m æ ö é ùp ´ ´ -ç ÷ ë ûè øp
 

 = ( ) ( ) ( )-p ´ - +7 ˆ ˆ4 10 100 3 i 2 j  

 = - é ùp ´ ´ - +ë û
5 ˆ ˆ4 10 3 i 2 j  

14. Official Ans. by NTA (D) 

Sol. æ ö
ç ÷è ø

L
C

 does not have dimension of time. 

RC, 
L

R
 are time constant while LC  is 

reciprocal of angular frequency or having 
dimension of time. 

15. Official Ans. by NTA (C) 
Sol. The statement II is wrong as the velocity of 

em  wave in a medium is 
0 r 0 r

1 1
=

me m m e e
. 

16. Official Ans. by NTA (A) 
Sol.  

  
17. Official Ans. by NTA (C) 
Sol.  

  
No change in frequency but speed and wave-
length decreases. 

18. Official Ans. by NTA (D) 
Sol. When electron jump from lower to higher 

energy level, energy absorbed so statement-I 
incorrect. 

 When electron jump from higher to lower 
energy level, energy of emitted photon 

 E = E2 – E1 

 hf = E2 – E1 Þ  
-

= 2 1E E
f

h
 

 so statement-II is correct. 
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19. Official Ans. by NTA (D) 

Sol. Transistor act as a switch in saturation and 

cut of region. 

20. Official Ans. by NTA (C) 

Sol. (a) For low frequency or high wavelength 

size of antenna required is high. 

 (b) E P R is low for longer wavelength. 

 (c) yes we want to avoid mixing up signals 

transmitted by different transmitter 

simultaneously. 

 (d) Low frequency signals sent to long 

distance by superimposing with high 

frequency. 

SECTION-B 

1. Official Ans. by NTA (3) 

Sol.  

  
 T sin q = 30 

 T cos q = 100 

Þ tan q = 0.3 

2. Official Ans. by NTA (3) 

Sol. Net loss in PE = Gain in KE 

 12 gh – 3gh = æ öé ù+ + ç ÷ë û è ø

2
2 2 21 1 1 v

3v 12v 12r
2 2 2 r

 

 [ ]= + + 21
9gh 3 12 12 v

2
 

 =2 2gh
v

3
 Þ  =

1 8
v gh

2 3  

 

8
x 3

3
= ;  

3.  Official Ans. by NTA (1400) 

Sol.  
n

= D = D
n -p
n

Q nC T R T
1

 

 
n

= w
n -

Q
1

 = ´
1.4

400
0.4

 = 1400 J 

4. Official Ans. by NTA (1) 

Sol. Df p - p
= =

w p
/ 2 / 6

t
2 / 6

 = 
p
p

/ 3

/ 3
 = 1 sec 

5. Official Ans. by NTA (23) 
Sol. Parallel combination 

 eq 0
1 1 1

c A
5b 3b b

é ù= e + +ê úë û
 = 

e0A23

15 b
 

6. Official Ans. by NTA (12) 
Sol.   
 

 

 = òI JdA  

 = ´ pò 610 2 xdx  

 
ù

= ´ p ú
û

r2
6

r
2

x
10 2 .x

2
 

 
é ù

= p ´ = pê ú
ë û

2
6 2 r

10 r – 12
4

 

 x = 12 

7. Official Ans. by NTA (3) 

Sol. æ ö æ ö
ç ÷ ç ÷è ø è ø

ma a
R = +

3 2m
 

 = =
2

dR a a
– 0

dm 3 2m
 

 =
2

a a
3 2m

 

 =2 3
m

2
 

 =
3

m
2

 

 x = 3 

8. Official Ans. by NTA (2) 
Sol.   
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100 
 
 =

B

mv
R

q
 

 = P D
D

(2m ) v
R

e B
 

 = P P
P

(m ) v
R

e B
 

 = = =D D D

P P D

R 2v 2v 2
R v 12v

 

 =2 2
D P P

1 1
(2mp)v m .v

2 2
 

 =D P2v v  

 x = 2 

9. Official Ans. by NTA (16) 
Sol.   

  
 = ´ –3

HB 4 10 T  

 q ® °45  

 =V HB B  

 Î= ´ ×
rr r
l(V B)  

 = ´ –3 20
((4 10 )(20))

100
 

 = 16 × 10–3 V  = 16 mV  

10. Official Ans. by NTA (4) 
Sol.   

  
 1 – I(60) – 0.6 – I (40) = 0 

 =
0.4

I
100

 

 I = 4 mA 
 

CHEMISTRY 
SECTION-A 

1. Official Ans. by NTA (B) 
Sol. P vs d : 

 P = 
æ ö
ç ÷è ø

RT
M

d 

  
 T3 > T2 > T1 
2. Official Ans. by NTA (C) 
Sol. In PCl5, axial bonds are weaker than 

equatorial. 
3. Official Ans. by NTA (D) 
Sol. Statement-1 : wrong, Au+ is correct, not Au+3 
 Statement-2 : correct 
4. Official Ans. by NTA (C) 
Sol. Order of H-Bonding 
 CH4 < HCN < NH3 
 NCH . . . NCH 
 H2NH . . . NH3 
5. Official Ans. by NTA (A) 
Sol. N–3 > O–2 > F – > Na+ > Mg+2 (Radii) 
 (Isoelectronic species) 
6. Official Ans. by NTA (B) 
Sol. NH4Cl + NaNO2 ® NH4NO2 + NaCl 
                   ¯ 
               N2 + 2H2O 
7. Official Ans. by NTA (A) 
Sol. Both A and R are correct and R is the correct 

explanation of A. 
8. Official Ans. by NTA (C) 
Sol. Cr+2/Cr ® –0.90 V 

 Fe+2/Fe ® –0.44 V 

 Cu+2/Cu ® +0.34 V 
 Zn+2/Zn ® –0.76 V 
 So Ans. Cu+2/Cu 
9. Official Ans. by NTA (C) 

Sol. ® 9 2Tb 4f 6s  

 + ®4 7Tb 4f  

 ® 14 2Yb 4f 6s  

 + ®2 14Yb 4f  
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10. Official Ans. by NTA (B) 
Sol. (A) [FeF6]

3– 

  Fe+3 ® 3d5 4s0 
  n = 5   
 (B) [Fe(CN)6]

3– 

   
  Fe+3 ® 3d5 4s0 
  n = 1  
 (C) [MnCl6]

3– 

   
  Mn+3 ® 3d4 4s0 
  n = 4  
 (D) [Mn(CN)6]

3– 

   
  Mn+3 ® 3d4 4s0 
  n = 2 
 m Þ A > C > D > B  
11. Official Ans. by NTA (A) 
Sol.

 

 
 

 
12. Official Ans. by NTA (A) 

Sol.  is most stable as it is aromatic.  
13. Official Ans. by NTA (C) 

Sol. - - ºn Bu C CH  ¾¾¾¾®nBuLi
(acid base
reaction)

+- - º –n Bu C C Li  

                           5 11n – C H Cl  ¯ (SN reaction) 

 ¬¾¾¾¾2H
Lindlar 's
Catalyst

- - º 5 11n Bu C C – C H  

14. Official Ans. by NTA (D) 
Sol.   

 

¾¾¾¾¾®2Br , Fe
EAS reaction

 

 

D¾¾¾¾¾®2Cl ,
benzylic

halogenation

 

 

 

¾¾¾¾¾®alc. KOH
(elimination

reaction)

 

 

 

15. Official Ans. by NTA (A) 

Sol. (A)   

 (B)  

 (C)  

 (D)  

16. Official Ans. by NTA (D) 
Sol. 

  
 M.P. 142ºC 
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17. Official Ans. by NTA (C) 
Sol. It is copolymerization of 1, 3-butadiene and 

acrylonitrile. 
18. Official Ans. by NTA (C) 
Sol.   
 

 
19. Official Ans. by NTA (A) 
Sol.   

A. Antipyretic Reduces fever 

B. Analgesic Reduces pain  

C. 
Tranquilizer 

Reduces stress 

D. Antacid Reduces acidity (Stomach) 

20. Official Ans. by NTA (D) 
Sol. CO3

2- will give CO2(g) which will turns lime 
water milky. 

 S2- will give H2S (g), will turns lead acetate 
paper black 

 SO3
2- will give SO2 (g), which will turns 

acidified potassium dichromate solution 
green. 

 NO2
– will give brown NO2(g) will turn KI 

solution blue. 
SECTION-B 

1. Official Ans. by NTA (2) 

Sol. = ´ =
7.5

%H 100 6.5
116

 

 = ´ =
60

%O 100 51.7
116

 

 = ´ =
48.5

%C 100 41.8
116

 

 Relative atomicities =  H Þ 6.5 

    Þ =
51.7

O 3.25
16

 

    Þ =
41.8

C 3.5
12

 

 Emperically formula is approx.. CH2O 
 (A) C2H4O2 (B) CH2O relate to this formula.   

2. Official Ans. by NTA (2) 
Sol. Quantum no. of set (B) and (C) can be 

correct. 

 (A)  and  (D)  are  wrong  as  n  =  l is not 

possible. 
3. Official Ans. by NTA (2) 
Sol.   

  
4. Official Ans. by NTA (8630) 
Sol. n = 5 mol 
 T = 300 K 
 V1 = 10 L 
 V2 = 20 L 

 = l
2

1

V
w –nRT n

V
 

 = ´ ´ ´ l
20

–5 8.3 300 n
10

 

 = –8630.38 J  
5. Official Ans. by NTA (45) 
Sol. w = 2.5 g  Kb = 0.52 
 wsolvent = 75 g M  =  Mol.  Wt.  of  

solute 

 =BT' 373.535K  

 =o
BT 373.15 K  

 DTB = 0.385 = Kb molality 

 
æ ö= ´ ´ç ÷è ø

2.5 1000
0.385 0.52

M 75
 

 M = 45 g mol–1 
6. Official Ans. by NTA (11) 
Sol. 0.001 M NaOH 
 [OH–] = 10–3 
 pOH = 3 
 pH = 11 
7. Official Ans. by NTA (51) 
 Allen Ans. (51 or 103) 

Sol. + ++ ® +2
1

H Ag H Ag
2

 

 DG° = – nE° F 
 = –1 × 0.5332 × 96500 J 
 = –51.35 kJ  

 (n = 2 for + ++ ® +2H 2Ag 2H 2Ag ) 
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8. Official Ans. by NTA (59) 

Sol. æ ö= ç ÷è ø
a2

10
1

EK 1 1
log –

K 2.303R 300 309
 

 æ ö= ç ÷è ø´ ´
aE 9

0.3
2.303 8.3 300 309

 

 
´ ´ ´ ´

=a
0.3 2.303 8.3 300 309

E
9

 

 = 59065.04 J 
 Ea = 59.06 kJ  
 
9. Official Ans. by NTA (12) 

Sol. =
1
nx

kP
m

 

 = +
x 1

log log k log P
m n

 

 From graph 

 = = Þ =
1

Slope 1 n 1
n

 

 Intercept = log k = 0.602 
 k = 4 

 = ´
1
1x

4 (0.03)
m

 

 = ´ –2x
12 10

m  
10. Official Ans. by NTA (40) 
Sol. wt. of organic compound = 0.25 g 

 mass of = ´
35.5

Cl 0.4g
143.5

 

 mass % of Cl in the organic compound 

 
´

= ´
´

35.5 0.4
100

143.5 0.25
 

 = 39.58%  
 

MATHEMATICS 
SECTION-A 

1. Official Ans. by NTA (C)  
Sol. C : (x – 4) 2 + (y – 3)2 = 4 

 
2 2(x 2) y

E : 1
9 5

-
+ =

  
 Lower Extremity of vertical diameter of  
 circle ® (4,1) 

 Put in ellipse Þ 
- 2(4 2)
9

 + 
1

5
 – 1 

 =
4

9
 + 

1

5
 – 1 

 =
29

45
 – 1 < 0 

 Two Solutions 
 Answer (C) 
2.  Official Ans. by NTA (C) 

Sol. f(x) = 
-

-
2

a 1 0
ax a 1

ax ax a
 

 f(x) = a 
-

-
2

1 1 0
x a 1

x ax a
 

 = a [1 (a2 + ax) + 1 (ax + x2)] 

 Þ f(x) = a (x + a)2 

 so, f´(x) = 2a (x + a) 

 as, 2f´(10) – f´ (5) + 100 = 0 

 Þ 2 × 2a (10 + a) – 2a (5 + a) + 100 = 0 

 Þ 40a + 4a2 – 10a – 2a2 + 100 = 0 

 2a2 + 30a + 100 = 0 

 Þ a2 + 15a + 50 = 0 

 (a + 10) (a + 5) = 0 

 a = – 10 or a = –5 

 Required = (–10)2 + (–5)2 = 125 

3. Official Ans. by NTA (B) 

Sol. a = a – ib ; a Î R ; b Î R 

 4ix + (1 + i) y = 0 and 

 
2 2

8 cos i sin
3 3
p pæ ö+ç ÷è ø

x + ay 0=  

 i2 /3

4i 1 i
0

8e ap

+
=  

 Þ 4i a  – (1 + i) i2 /38e p = 0 

 Þ 4i (a + ib) – 8 (1 + i) 1 i 3
2

æ ö- +
ç ÷
è ø

= 0 

 Þ ia – b + 1 + 3  + i (1 – 3 ) = 0 

 Þ b = 3  + 1 

     a = 3  –  1 

 So, 
3 1

2 3
3 1

a -
= = -

b +
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4. Official Ans. by NTA (C) 
Sol. AB = i 

 |adj (B adj (2A)| = |B adj (2A)|2 

        = |B|2 |adj (2A)|2 

 = |B|2 (|2A|2)2  = |B|2 (26 |A|2)2 

 |A| = 
1
8

and  |AB| = 1 Þ  |A| |B| = 1  

 Þ  
1
8

 |B| = 1 

 Þ |B| = 8 

 required value = 64  
5. Official Ans. by NTA (C ) 

Sol. S = 2 + 
6
7

 + 
2

12

7
 + 

3

20

7
 + 

4

30

7
 + …… 

 Considering infinite sequence,  

 2 3 4

6 12 20 30
S 2 .........

7 7 7 7
= + + + + +  

 
S
7

 = 
2
7

 + 
2

6

7
 + 

3

12

7
 + 

4

20

7
 + ……… 

 Þ 6S
7

 = 
2 3 4

4 6 8 10
2

7 7 7 7
+ + + + +¼¼  

Þ 2 2 3 4

6S 2 4 6 8
.........

77 7 7 7
= + + + +  

 2 3

6S 1 2 2 2
1 2 .........

7 7 7 7 7
æ ö- = + + + +ç ÷
è ø

 

Þ 
2

2

6 S 2 2
7

1 67 1
7

= = ´
-

 

Þ 
33

3 3

2 7 7 7
S 4S

36 3

3´ æ ö= Þ = = ç ÷
è ø

 

6. Official Ans. by NTA (D) 

Sol. 1 2 3 1 10 1

1
a ,a ,a ....A.P. ; a 2 ; a 3;d

9
= = =  

 b1, b2, b3,…. A.P. ; b1 = 
1
2

 ; b10 = 
1
3

 ;  

 d2 = 
1

54
-

 
 [Using a1b1 = 1 = a10b10 ; d1 & d2 are common 

differences respectively] 

 ( )4 4 1 2

1
a .b 2 3d 3d

2
æ ö= + +ç ÷
è ø  

         
1 1 1

2
3 2 18

æ öæ ö= + -ç ÷ç ÷
è øè ø  

         
7 8 28
3 18 27

æ öæ ö= =ç ÷ç ÷
è øè ø  

7. Official Ans. by NTA (B ) 
Sol. m = L × max 
 N = L × min 

 ( ) - +
=

+ò
2x 2

t
0

t 5t 4
f x dt

2 e
 

 ( ) ( ) ( ) ( )- + - -
= =¢

+ +
2 2

4 2 2 2

x x

x 5x 4 2x 2x x 1 x 4
f x

2 e 2 e
 

 = 
( ) ( ) ( ) ( )

2x

2x x 1 x 1 x 2 x 2

2 e

- + - +

+
 

 

 
 so, m = 2      and  n = 3 

8. Official Ans. by NTA (B) 

 Allen Ans. (Bonus) 

Sol. At right hand vicinity of x = 0 given equation 

does not satisfy  

 ( ) ( )1 2 3

1 x 0
LHS t f t dt 0, RHS lim sin x cosx 1

- +®
= = = + =òQ  

 LHS ¹ RHS hence data given in question is 

wrong hence BONUS  

 Correct data should have been  

 ( )
1

2 3

cosx

t f t dt sin x cosx 1= + -ò  

 Calculation for option 

 differentiating both sides 

 –cos2x f(cosx).(–sinx) = 3sin2x.cosx–sinx 

 Þ f(cos x) = 3 tanx – sec2x 

 Þ f¢(cosx)(–sinx) = 3sec2x – 2sec2x tanx 

 Þf¢(cosx)cosx = 2

2 3
sin x.cos xcos x

-  

 When cos x = 
1

3
 ; sinx = 

2

3
 

 \ 
1 1 9

f 6
3 3 2

æ ö
¢ = -ç ÷
è ø

. 
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9. Official Ans. by NTA (A) 

Sol.       
1 0

1 1
0 1x x

1 1
dx dx

7 7
é ù é ù
ê ú ê úë û ë û

= -ò ò  

 = 
1/2 1/3 1/4

2 3
1 1/2 1/3

1 1 1
( 1) dx dx dx ......

7 7 7

é ù
- + + + ¥ê ú

ë û
ò ò ò  

 =
2 3 2 2

1 1 1 1 1 1
... ...

7 2.7 3.7 7.2 7 .3 7 .4
æ ö æ ö+ + + ¥ - + + ¥ç ÷ ç ÷
è ø è ø

 

 = 
2 3 4

1 1 1 1
ln 1 7 .....

7 7 .2 7 .3 7 .4
æ ö æ ö- - - + + + ¥ç ÷ ç ÷è ø è ø

 

  
2 3 4x x x

as ln(1 x) x ....
2 3 4

é ù
+ = - + - ¥ê ú

ë û
 

 
2 3 4x x x

as ln(1 x) x ....
2 3 4

é ùæ ö
- = - + + + ¥ê úç ÷

è øë û
 

 = 
6 1 1

ln 7 ln 1
7 7 7

æ öæ ö- - - - -ç ÷ç ÷
è øè ø

 

 = 
6

6 ln 1
7

+  

10. Official Ans. by NTA (B) 

Sol. 
-

+ =
+ +

1

2 2

dx x tan y
dy 1 y 1 y

 

 
12

1
dy

tan y1 yI.f e e
-+ò

= =  

 
- -

-

=
+ò

1 1
1

tan y tan y
2

tan y
xe e dy

1 y
 

 ( )- --× = - +
1 1tan y 1 tan yx e tan y 1 e c  

Q (1, 0) lies exit c = 2. 

 For y = tan1  Þ =
2

x
e

 

11. Official Ans. by NTA (D) 
Sol. Vertex (5,4) 
 Directrix : 3x + y – 29 = 0 
 Co-ordinates of B (foot of directrix) 

 
-x 5

3
 = 

-y 4

1
= 

15 4 29

10

+ -æ ö-ç ÷
è ø

= 1 

  

 x = 8, y = 5 
 S = (2, 3) (focus) 
 Equation of parabola 
 PS = PM 
  so equation is  
 x2 + 9y2 – 6xy + 134x – 2y – 711 = 0 
 a  +  b  +  c  +  d  +  k  =  9  –  6  +  134  –  2  –  711

 = – 576 
12. Official Ans. by NTA (D) 
Sol. C : 4x2 + 4y2 – 12x + 8y + k = 0 

 Þ x2 + y2 – 3x + 2y + 
k
4

æ ö
ç ÷
è ø

= 0 

 Centre 
3

, 1
2

æ ö-ç ÷
è ø

; 
13 k

r
2
-

=  Þ k £ 13 ..(1) 

 (i) Point
1

1,
3
-æ ö

ç ÷è ø
 lies on or inside circle C 

 Þ S1 £ 0 Þ k £ 
92
9

  ... (2) 

 (ii) C lies in 4th quadrant 

 

(3/2,–1) 

 
 r < 1 

 Þ 
13 k

1
2
-

<  

 Þ k < 9  .... (3) 

 Hence (1) Ç (2) Ç (3)  Þ  k Î 
92

9,
9

æ ù
ç úè û

 

13. Official Ans. by NTA (A) 
Sol.   

  

 
+x 2

4
 = 

-y 1

2
 = 

+z 1

3
 = l 

 (x, y, z) = (4l – 2, 2l + 1, 3l – 1) 
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uuur

AP  = (4l – 3) î  + (2l – 1) ĵ  + (3l – 5) k̂  

 
r

b  = 4 î  + 2 ĵ  + 3 k̂  

 
uuur

AP  · 
r

b  = 0 

 4(4l – 3) + 2(2l – 1) + 3(3l – 5) = 0 
 29l = 12 + 2 + 15 = 29 
 l = 1 
 P = (2, 3, 2) 
 3x + 4y + 12z + 23 = 0 

 d = 
+ + +

+ +
6 12 24 23

9 16 144
 

 d = 
65
13

 = 5 

14. Official Ans. by NTA (A) 

Sol. -x 3

2
 = 

-y 2

3
 = 

-
-

z 1

1
  

 +x 3

2
 = 

-y 6

1
 = 

-z 5

3
 

 A = (3, 2, 1) B = (–3, 6, 5) 

 
uur

1n  = 2 î  + 3 ĵ  – k̂  

 
uur

2n  = 2 î  + ĵ  – 3 k̂  

 
uuur

BA  = 6 î  – 4 ĵ  – 4 k̂  

 SHORTEST DISTANCE = 
é ùë û

´

uuur uur uur

uur uur
1 2

1 2

BA n n

n n
 

 
uur

1n  × 
uur

2n  = -
ˆ ˆ ˆi j k
2 3 1
2 1 3

 

 = 10 î  – 8 ĵ  – 4 k̂  

 [
uuur

BA  
uur

1n  
uur

2n ] = 60 + 32 + 16 = 108 

 |
uur

1n  × 
uur

2n | = + +100 64 16  = 180  

 S.D = 
108

180
 = 

108

6 5
 = 

18

5
 

15. Official Ans. by NTA (D) 

Sol.  

 Area = 
1

a b 2 2
2

´ =
rr

Þ a b 4 2´ =
rr

  

 a 1=
r

 and a.b a b= ´
r rr r

  

 Þ cos q = sin q 

 Þ 
4
p

q =  

 \ a b 4 2´ =
rr

 Þ a b sin 4 2
4
p

=
rr

 

 Þ b 8=
r

 

 Now, ( )c 2 2 a b 2b= ´ -
r rr r

 

 ( )222c (2 2) a b 2 b 16 2= ´ + =
r rr r

 

 Now, 
2

b.c 2 b= -
r rr

  

 Þ 8 16 2 cos 2.64´ ´ a = -  

 Þ  
1

cos
2

a = -  Þ 
3
4
p

a =  

16. Official Ans. by NTA (B) 

Sol. mean x  = 4 5 6 6 7 8 x y
8

+ + + + + + +  = 6 

 Þ x + y = 48 – 36 = 12 
 Variance  

 = 
1

8
 (16+25+36+36+49+64+x2+y2)  –  36   =  

9

4
 

 Þ x2 + y2 = 80 
 \ x = 4; y = 8 
 x4 + y2 = 256 + 64 = 320 
17. Official Ans. by NTA (B) 

Sol. Required probability = 
ar(ADEC)

ar(ABC)
 

  

 = 1 – 
ar(BDE)

ar(ABC)
 

 = 1 – 
´ ´

´ ´

1
2 4

2
1

8 6
2

 = 1 – 
1

6
 = 

5

6  
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18. Official Ans. by NTA (A ) 

Sol. tan–1 
+ + 2

1

1 n n
 = tan–1 (n 1) n

1 n(n 1)
+ -æ ö

ç ÷+ +è ø
 

 = tan–1 (n + 1) – tan–1 n 

 so, - -

=
+ -å

50
1 1

n 1

(tan (n 1) tan n)  

 = tan–1 51 – tan–1 1 

   cot -

=

æ öæ ö
ç ÷ç ÷è ø+ +è ø
å
50

1
2

n 1

1
tan

1 n n
=cot (tan–1 51+tan–1 1) 

 =
1 1

1

tan(tan 51 tan 1)- --
=

+ ´
-

1 51 1
51 1

 = 
52
50

 = 
26
25

 

19. Official Ans. by NTA (C) 

Sol. cos 72° = 
-5 1

4
 

 Þ 1 – 2 sin2 36° = 
-5 1

4
 

 Þ 4 – 8a2 = 5  – 1 
 Þ 5 – 8a2 = 5  
 Þ (5 – 8a2)2 = 5 
 Þ 25 + 64a4 – 80a2 = 5 
 Þ 64a4 – 80a2 + 20 = 0 
 Þ 16a4 – 20a2 + 5 = 0 
20. Official Ans. by NTA (C) 
Sol. (A) (~ q Ù p) Ù q = (~ q Ù q) Ù p = f 

 (B) (~ q Ù p) Ù (p Ù ~ p) = ~ q Ù (p Ù ~ p) = f 

 (C) (~ q Ù p) Ú (p Ú ~ p) = (~ q Ù p) Ú (t) = t 
 (D) (p q) (~ (p q)) fÙ Ù Ù =  

SECTION-B 
1. Official Ans. by NTA (190) 

Sol. ( )1

n
; n 2,4,6,8,10

2f n
n 11

; n 1,3,5, 7,9
2

-

ì =ïï= í +ï =
ïî

 

 ( )( ) + Îì
= í

- Îî

n 1 ; n odd
f g n

n 1 ; n even
 

Þ ( ) ( )
( )

-

-

ì + Îï= í
- Îïî

1

1

f n 1 ; n odd
g n

f n 1 ; n even
 

\ ( )
+ì Îïï= í +ï Îïî

n 1
; n odd

2g n
n 10

; n even
2

 

 g(10) × [g(1) + g(2) + g(3)  + g(4) + g(5)] 

 = 10 × [1 + 6 + 2 + 7 + 3] = 190  

2. Official Ans. by NTA (98) 

Sol. 2x 4 x 5 0
a

b
- l + =   

 ( ) ( )2x 3 2 2 3 x 7 3 3 0
a

g
- + + + l =  

 a + b = 4l 

 3 2 2 3a + g = +  

 b+ l = 3 2  7 3 3ag = + l  

\ a = l +2 3  ab = 5 

 b = l -2 3  4l2 = 8 Þ  l = 2  

\ ( ) ( ) ( )a + b + l = a + = =
2 22

2 4 3 2 7 2 98  

3. Official Ans. by NTA (180) 

Sol. Let 
a b

A
c d

é ù
= ê ú

ë û
;  a,  b,  c,  d  

Î {0, 1, 2, 3, 4, 5} 

 a + b + c  + d = p, p Î {3, 5, 7}  

 Case-(i) 

 a + b + c + d = 3; a, b, c, d Î {0, 1, 2, 3} 

 No. of ways = 3 + 4 – 1 6
4 1 3C C 56- = =  ..... (1) 

 Case-(ii) 

 a + b + c + d = 5; a, b, c, d Î {0, 1, 2, 3, 4, 5} 

 No. of ways = 5 + 4 – 1 8
4 1 3C C 56- = =  ..... (2) 

 Case-(iii) 

 a + b + c + d = 7 

 No. of ways  = total ways when a, b, c, d Î {0, 

1, 2, 3, 4, 5, 6, 7}– total ways when a, b, c, d 

Ï {6, 7} 

 No of ways  7 4 1
4 1

4 4
C

3 2
+ -

-

æ ö
= = +ç ÷

è ø
          

   = 10C3 – 16 = 104 ........ (3) 

 Hence total no. of ways = 180 
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4. Official Ans. by NTA (57) 

Sol. coefficients and there cumulative sum are : 

 

7n 7
0

6n 5 7
1

5n 10 2 7
2

4n 15 3 7
3

3n 20 4 7
4

2n 25 5 7
5

Coefficient Commulative sum

x C 1

x 2 C 1 14

x 2 C 1 14 84

x 2 C 1 14 84 280

x 2 C 1 4 84 280 560 939

x 2 C

-

-

-

-

-

®

® × +

® × + +

® × + + +

® × + + + + =

® ×

 

 3n 20 0 2n 25 0 n I- ³ Ç - < Ç Î   

\ 7 £ n £ 12 

 Sum = 7 + 8 + 9 + 10 + 11 + 12 = 57 

5. Official Ans. by NTA (3) 

Sol. ( ) [ ]
[ ] { } [ ]

[ ] { }
+a + -

= + +
+

2 x x x 1
f x 1 x

2 x x
 

 ( )
x 0

4
lim f x

3-®
= a -  Þ  

1 2 4
0

1 3

-a -
+ = a -

-
 

 Þ 1 4
2

3
- = a -

a
 

 Þ a + =
a
1 10

3
 

 Þ a = 3; a Î I 

6. Official Ans. by NTA (16) 

Sol. y = (x) = (x x)x 

 ln y(x) = x2 · ln x 

 
1

y(x)
 · y' (x) = 

2x
x

 + 2x · ln x 

 y' (x) = y(x) [x + 2x ln x] 

 y(1) = 1; y'(1) = 1 

 y"(x) = y'(x) [x + 2x · ln (x)]  

                          + y (x) [1 + 2(1 + ln x)] 

 y"(1) = 1 [1 + 0] + 1 (1 + 2) = 4 

 
2

2

d y

dx
 = – 

3dy
dx

æ ö
ç ÷è ø

 · 
2

2

d x

dy
 

 Þ 4 = –
2

2

d x

dy
 

 
2

2

d x

dy
 = – 4 

 Ans. –4 + 20 = 16 

7. Official Ans. by NTA (36) 

Sol. 

 

y y ³ 0 

x 

(0, 1)

x + y ³ 0
 

 
1

2/3 3/2

0

3
A (1 x ) dx

2
= -ò  

 Let x = sin3q 

 ( )
/2 3/22 2

0

3
A 1 sin .3sin cos d

2

p

= - q q q qò  

 
/2

2 4

0

3
3sin cos d

2

p

= q q qò  

 
/2

2 4

0

9
sin cos d

2

p

= q q qò  

 
( )( )( )

9 1.3.1
A .

2 2 4 4 2 2
p

= ´
+

 

 
9 64A

A 9
64

p
Þ = Þ =

p
 

 
256A

36Þ =
p

Ans. 

8. Official Ans. by NTA (320) 

Sol. (1 – x2) 
dy

dx
 = xy + (x3 + 2) 21 x-  

 Þ dy

dx
 + 

2

x

1 x

-æ ö
ç ÷è ø-

y = 
3

2

x 2

1 x

+

-
 

 IF = 2
x

dx
1 xe

-

-
ò

 = 21 x-  

 y(x) · 21 x-  = 
4x

4
 + 2x + c 

 y(0) = 0 Þ c = 0 

 ( )
4

2 x
1 x y x 2x

4
- = +  

 required value =
1 / 2 4

1 / 2

x
2x dx

4
-

æ ö
+ç ÷

è øò  – 
1

4
 · 

1 / 2
4

0

2 x dxò  

 = ( )1 / 25

0

1
x

10
 = 

1

320
 

 k–1 = 320 
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9. Official Ans. by NTA (11) 
Sol.  

  
 4x + 3y + 2 = 0 

 3x – 4y – 11 = 0 

  

 = =
- -

x y 1
25 50 25

 

 
- +

= = ±
q q

x 1 y 2
5

cos sin
 

 æ ö= - + - = -ç ÷è ø
4

y 2 5 6
5

 

 æ ö= + =ç ÷è ø
3

x 1 5 4
5

 

 Req. distance 

 
( ) ( )5 4 12 6 51

13

- - +
 

 = 
+ +20 72 51

13
 

 = =
143

11
13

 

10. Official Ans. by NTA (19) 

Sol. ( ) 1 36
P A

5 180
¢ < =  

 5 times the sum of missing number should be 

less than 36. 

 If 1 digit is missing = 7 
 If 2 digit is missing = 9 
 If 3 digit is missing = 2 
 If 0 digit is missing = 1 

 Alternate  
 A is subset of S hence 

 A can have elements:  

 type 1 : { } 
 type 2: {E1}, {E2}, ...... {E8} 

 type 3: {E1, E2}, {E1, E3}...... {E1, E8} 

 M  

 M  
 type 6: {E1, E2, ....... E5}, .......{E4, E5, E6, E7, E8} 

 type 7: {E1, E2, ....... E6}, .......{E3, E4, ........... E8} 
 type 8: {E1, E2, ....... E7}{E2, E3, ......... E8} 

 type 9: {E1, E2, ....... E8} 

 As 
4

P(A)
5

³ ; 

 Note : Type 1 to Type 4 elements can not be 

in set A as maximum  probability of type 4 
elements. 

 {E5, E6, E7, E8} is
5 6 7 8 13 4

36 36 36 36 18 5
+ + + = <  

 Now for Type 5 acceptable elements let's call 

probability as P5 

 
1 2 3 4 5

5

n n n n n 4
P

36 5
+ + + +

= £  

 Þ n1 + n2 + n3 + n4 + n5 ³ 28.8 

 Hence, 2 possible ways {E5, E6, E7, E8, E3 or E4} 

 P6 = n1 + n2 + n3 + n4 + n5 + n6 ³ 28.8 

 Þ 9 possible ways 

 P7 Þ  n1 + n2 + .......... + n7  ³ 288 

 Þ 7 possible ways 

 P8 Þ  n1 + n2 + .......... + n8  ³ 28.8 

 Þ 1 possible way 

 Total = 19 
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SET # 09         SOLUTION

PHYSICS 
SECTION-A 

1. Official Ans. by NTA (C) 
Sol. Pressure and time 

 
2

N
P : ,Time : Sec

m
 

 
2

N sec
Pt

m
=  

 
2

F N Nsec
: :

6 rv m.m / sec m
h =

p
 

2. Official Ans. by NTA (C) 

Sol. 
2

2 2 V
a k rt

r
= =  

 V krt=  

 t

dv
a kr

dt
= =  

 t tF ma mkr= =  

 P F.V=
r r

 

 Fcos V= q tF V= ( )mkr krt=  

 2 2P mk r t=  
3. Official Ans. by NTA (A) 

Sol. x 4sin t
2
pæ ö= - wç ÷

è ø
 ( )y 4cos t= w  

( )x 4cos t= w  ( )y 4sin t= w  

Eliminate ‘t’ to find relation between x and y 
2 2 2 2 2 2 2x y y cos t y sin t 4+ = w + w =  

 2 2 2x y 4+ =  
4. Official Ans. by NTA (A) 
Sol. Solid sphere 

  
 2

0 comI I MR= +   (Parallel Axis theorem) 

 

2 2
0

2
0

2
I MR MR

5
7

I MR
5

= +

=
 

 Hollow sphere 

 
2

0 comI I MR= +  

2 2 22 5
MR MR MR

3 3
= + =

 

 

1 2 3I I I+ +  (Perpendicular axis theorem) 

By symmetry MOI 
About 1” and 2” Axis are same i.e. 

1 2I I=  

\ 2
1 32I I MR= =  ( )2

comI MR=  

2

1
MR

I
2

=  

Similarly in disc 
2 2

1 com
MR MR

2I I
2 2

ì üï ï= =í ý
ï ïî þ

 

2

1
MR

I
4

=  

5. Official Ans. by NTA (C) 

Sol. 
3
2

a

2
T r

Gm

p
=  

 2 3T rµ  

 
2 3

A A

B B

T r

T r

æ ö æ ö
=ç ÷ ç ÷

è ø è ø
 

32
A

B

r2
1 r

æ öæ öÞ = ç ÷ç ÷
è ø è ø

 Þ  3 3
A Br 4r=  

R

I 
0

I 
com 

R

I0

I com

I2
I3

I1 

×
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6. Official Ans. by NTA (A) 
Sol. d = 2cm;  r = 1 cm;  T = 0.075 
 SE TD = DA  

 ( )f 10.075 A A= -  

 2
iA 4 r= p  

 2
f 0A 4 r 64= p ´  

 By volume conservation 

 3 3
0

4 4
r 64 r

3 3
p = × p  

 0
r

r
4

=  

 
2

2
f

r
A 4 64 16 r

4
æ ö= p × = pç ÷
è ø

 

 ( )2 2SE 0.075 16 r 4 rD = p - p  

 ( )( )2
0.075 12 0.01= p  

  42.8 10 J-= ´  
7. Official Ans. by NTA (A) 
 Allen Ans. (C) 

Sol. 
( )f i

adiabatic

NR T T
W statment 1

1

-
= ®

- g
 

 Q W U= + D  

 0 W U= + D  
 U WD = -  

 If work is done on the gas, i.e. work is 
negative U\D  is positive. 

 \ Temperature will increase. 
8. Official Ans. by NTA (A) 
 Allen Ans. (C) 
Sol. If the electric field is in the positive 

direction and the positive charge is to the 
left of that point then the electric field will 
increase. But to the left of the positive 
charge the electric field would decrease.  
If the dipole is kept at the point where the 
electric field is maximum then the force on 
it will be zero. 

9. Official Ans. by NTA (A) 
Sol.  

q/2

q/2

D
K(q/2)/a2

Kq/2/a2

Kq/( 2a)2

45°

 

D Kq/2a2

Kq/2a2

Kq/2a2

45°

 

( )net 2 2D

kq 2kq
E

2a 2a
= +  

( )net 2D

kq 1 1
E

2a 2

æ ö
= +ç ÷

è ø
 

 
( )net 2D

0

q 1 1
E

24 a 2

æ ö
= +ç ÷pÎ è ø

 

10. Official Ans. by NTA (D) 
Sol.  

r
PAmpere

  loop

R

 
1) r < R, Bp = 0 

2) r > R, Bp = 0µ l

2 rp
 

p
1

B
r

µ  

  
11. Official Ans. by NTA (B) 

Sol.
  

8 10
8

0

E 2.25
C 1.5 10 ms

B 1.5 10
-

-
= = = ´

´
 

 
3

5
8

6 10
t 4 10 s

1.5 10
-´

= = ´
´

 

12. Official Ans. by NTA (A) 

Sol. 

mA
sin

2
µ

A
sin

2

+ dæ ö
ç ÷
è ø=  

 
A

µ cot
2

=  

 Þ  mA A
sin cos

2 2
+ dæ ö =ç ÷

è ø
 

  m 180 2Ad = -  
13. Official Ans. by NTA (C) 

Sol. 
2

10

d 24.4 10
R.P

1.22 1.22 2440 10

-

-

´
= =

l ´ ´
 58.2 10= ´  
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14. Official Ans. by NTA (A) 

Sol. e
h

2mk
l =  

 Also for photon 
p

hc
k =

l
 

 
p

e

h

2mhc

l
l =  

 2
p el µ l  

15. Official Ans. by NTA (D) 
Sol. x + p ® g + b 
 Q = kg + kb – kp 

 Q + kp  = kg + kb 
 Q + kp > 0 
16. Official Ans. by NTA (C) 
Sol. This is NAND gate 

 
17. Official Ans. by NTA (B) 
Sol. In forward bias diode conducts  
 In revers bias it does not conducts. 
18. Official Ans. by NTA (A) 
Sol. Theory 
19. Official Ans. by NTA (C) 
Sol. Theory 
20. Official Ans. by NTA (D) 
Sol. fb = f1 – f2 

 
v v 40

4.08 4.16 12
- =  

 v 707.2Þ =  
 

SECTION - B 
1. Official Ans. by NTA (5) 

Sol. maxV 2gh=  

The speed will be highest at the lowest 
position.  

 ( )h cos60
2

= - ° =
l

l l  

 maxV 2 g 10 2.5 5m / s
2

= ´ ´ = ´ =
l

 

2. Official Ans. by NTA (19) 
Sol. Using the conditions of a balanced wheat 

stone bridge and adding the end correction.  

 
( ) ( )

15 R 57R 15
43 2 102 45 45

= Þ = ´
+ -

   

R 19= W  

3. Official Ans. by NTA (10) 
Sol. Using the condition of a balanced wheat 

stone bridge,  

 Þ  
R 4 R 2
3 6

= Þ = W  

 So the effective resistance of the circuit is  

 eq
6 9 18R
6 9 5

´
= = W

+
 

 
eq

36i 10A
R

= =  

4. Official Ans. by NTA (15) 

Sol. ( ) 2
L CX X 10 10 90- = - = W  

 Z = Impendance  

 
 

 rms
rms

V 2i A
z 15

æ ö= = ç ÷
è ø

 

 Now ( )2
rmsi R t ms TD = D  

 Þ  t 15secD =  

5. Official Ans. by NTA (91) 

Sol. Using L r p r mv, m 1kg= ´ = ´ =
r r r r r

 

 ( ) ( ) ( )ˆ ˆ ˆ ˆ ˆ ˆ ˆL 3i j 3 j k 9k 3j i N s= - ´ + = - - -
r

 

 L 91 N sÞ = -   

6. Official Ans. by NTA (6) 
Sol. Taking the system as man and trolley and 

using conservation of linear momentum.  

 60 × v = (60 + 120) × 2  

 Þv = 6 m/s 

( ) ( ) ( )2 2 22
L CX X R 90 20 150= - + = + = W
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7. Official Ans. by NTA (6) 

Sol. Using netF am=
r r

,  

2Mg T 4Ma
T Mg Ma

ga
5

- =
- =

Þ =
 

Mg 6T Mg Ma Mg Mg
5 5

= + = + =  

8. Official Ans. by NTA (7479) 
Sol. vU nC T=  

 
32 R 300
2

= ´ ´   

 = 900R = 900 × 8.31 = 7479 J 
9. Official Ans. by NTA (10) 

Sol. 
mvR
qB

=  = 
2mK
qB

 

10. Official Ans. by NTA (100) 
Sol. For minimum impedance  

 L CX X=  

 Þ  1
2

1 1L L 10 H 100mH
C C

-= Þ = = =w
w w  

 
CHEMISTRY 
SECTION-A 

1. Official Ans. by NTA (D) 
Sol. Due to vacancy defect density of the substance 

will decrease.  
2. Official Ans. by NTA (C) 

Sol.  The potential difference between the fixed and 

diffused layer of charges in a colloidal particle 

is called zeta potential 

3. Official Ans. by NTA (A) 

Sol. E Þ [Ar] 3d10 4s2 4p4 

 Element above E Þ [Ne] 3s2 3p4 

4. Official Ans. by NTA (B) 

Sol. From Ellingham diagram given in NCERT, it 

can be seen that Mg, MgO line crosses Al, 

Al2O3 line after 1350ºC hence assertion is 

true. 

 Yes, Mg have lower MP and BP than 

aluminium but it does not explain the above 

fact. 

5. Official Ans. by NTA (B) 
Sol. CuO + H2 ® Cu + H2O (under hot conditions) 
6. Official Ans. by NTA (B) 
Sol. Ba(N3)2 ® Ba + 3N2 

7. Official Ans. by NTA (D) 
Sol. As +ve oxidation state increases, EN of element 

increases hence acidic character increases. 
Down the group,  non-metallic character 
decreases, acidic character decreases. 

 Acidic character : E2O5 > E2O3 
 Down the group, acidic character of E2O3 

decreases 
8. Official Ans. by NTA (C) 

Sol. 3 2
o
M /M

Eu YbE
– 0.35 –1.05+ + Þ  

 Hence, due to more reduction potential in Eu 

as compared to Yb, it can concluded that Eu2+ 

is more stable than Yb2+. 

9. Official Ans. by NTA (B) 

Sol. [Ni(CN)4]
2– :  d8 configuration, SFL,  

sq. planar splitting (dsp2), diamagnetic. 

 [Ni(CO)4]  :  d10 config (after excitation),  

SFL, tetrahedral splitting (sp3), diamagnetic. 

 [NiCl4]2– : d8 config, WFL, tetrahedral 

splitting (sp3), paramagnetic(2 unpaired e–). 

10. Official Ans. by NTA (D) 

 
11. Official Ans. by NTA (C) 
 
12. Official Ans. by NTA (B) 

Sol. A, B aromatic 

 C,D is nonaromatic 

13. Official Ans. by NTA (C) 

Sol.   
Ph 
 

Br 
 

HBr 
 

Ph 
 

Br 
 

Br1 
 

Ph 
 

Br 
 

Br 
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14. Official Ans. by NTA (A) 
15. Official Ans. by NTA (C) 
Sol. The carbocation fromed is very unstable. 

So it is inactive towards SN1 
16. Official Ans. by NTA (C) 
Sol.

 

 

Br2 
 

Br 
 

NH2 
 

+H2O 
 

NH2 
Br 

Br 

NaNO2 + HCl 

Br 
 

N2Cl– 
Br 

Br 

H3PO2 

Br 
 

Br 

Br 
 

 
17. Official Ans. by NTA (B) 
Sol. + +

+
¾¾¾¾® ® ¾¾¾®2

2

NaNO
2 2HCl H O

R–NH R– N R R–OH  

18. Official Ans. by NTA (B) 
Sol. Buna-S, PHBr and Butadiene-styrene are  
 copolymer. Only neoprene is namopolymer.  
19. Official Ans. by NTA (B) 
20. Official Ans. by NTA (D) 
Sol. Na2S + Na2[Fe(CN)5NO] ® 
Na4[Fe(CN)5NO5] 

SECTION-B 
1. Official Ans. by NTA (13) 

Sol. 

2
2 2MnO HCl Cl Mn

6 meq 6 meq
3m mol

++ ¾¾® +

=
 

 2 2Cl KI Cl I
6 meq 6 meq

-+ ¾¾® +
 

 

–
2 2 2 3 2 4 6I Na S O I Na S O

6 meq 6m mol

6meq

+ ¾¾® +

=
 

 
–3

2

3 10 87
%MnO 100

2
´ ´= ´  

 = 13.05% 

 Ans. 13 

2. Official Ans. by NTA (300) 

Sol. f = 6.63 × 10–19J = 
–34 8hc 6.63 10 3 10´ ´ ´=

l l
 

 Þ l = 3 × 10 –7m = 300 nm  

3. Official Ans. by NTA (1) 
Sol. PF5 Þ sp3d hybridisation 

 (5 sigma bonds, zero lone pair on central 

atom) 

 Value of y = 1 

4. Official Ans. by NTA (0) 
Sol. For free expansion:  Pext = 0 , w = 0 

   q = 0 , DU = 0 

 Ans. 0 
5. Official Ans. by NTA (14) 

Sol. 
o

B B B
o

B A B

y P X
1 – y P 1 – X

é ù
= ê ú

ë û
  

 Þ B

B

y 100 0.7 14
1 – y 50 0.3 3

é ù= =ê úë û
 

 Þ B

14
y

17
=

 
 

6. Official Ans. by NTA (3) 

( ) ( ) ( )
3 –2

2 3 s aq aqA X 2A 3X

so lub ility sM 2s 3s

+ +

=

������
 

 (2s)2(3s)3 = 1.1 × 10–23  

 5 –23108 s 1.1 10= ´  

 –5 –5
3

mol mol
s 10 M 10 0.01

L m
= =;  

 Now m m

k k
m s

¥Ù Ù = =;  

 
–5

–3
m

3 10
3 10

0.01
¥ ´Þ Ù = = ´  S-m2/mol 

 Ans. 3 

7. Official Ans. by NTA (6) 

Sol. 
–2 – 3

2 7Cr O 6e 2Cr

1mol 6mol

++ ¾¾®
 

 Þ number of faradays = moles of electrons 

 = 6 
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8. Official Ans. by NTA (16) 

Sol. 1/2
67%

t1 1 1
t ln ln

2k 1– 0.67 ln 2 1–
3

æ ö
ç ÷æ ö= = ´ ç ÷ç ÷

è ø ç ÷
è ø

 

 1/2 1/2
67%

t t 0.4771
t log3

log2 0.301
´

= ´ =  

 Þ t67% = 1.585 × t1/2 

 X × 10–1 = 1.585 
 Þ X = 15.85 
 Ans.16 
9. Official Ans. by NTA (3) 
Sol. Carbonyl complex compounds have tendency 

to show synergic bonding. 
10. Official Ans. by NTA (34) 

Sol 
O.C AgBr

0.5g 0.4 g

¾¾®
 

 mol of Br = mol of AgBr = 
0.4
188

 

 % Br = 

0.4
80

188%Br 100
0.5

´
= ´  

 = 34.04% 
 

MATHEMATICS 
SECTION-A 

1. Official Ans. by NTA (A) 

Sol. 
31

31 31
R R 1

R 1
C C -

=

×å  

 31 31 31 31 31 31
1 0 2 1 31 30C C C C .... C C= × + × + + ×  

 
31 31 31 31 31 31

0 30 1 29 30 0C C C C .... C C= × + × + + ×  

 62
30C= . 

 Similarly  

 ( )
30

30 30 60
R R 1 29

R 1
C C C-

=

× =å  

 62 60
30 29

62! 60!C C
30!32! 29!31!

- = -  

 
60! 62 61 1

29! 31! 30 32
×ì ü= -í ý×î þ

 

 
60! 2822

30!31! 32
æ ö= ç ÷
è ø

 

 \  
282216 16 1411
32

a = ´ =  

2. Official Ans. by NTA (D) 

Sol. ( )
4R ; n 2R

f x 4R 2 ; n 4R 1
2R 1 ; n 4R 3

=ì
ï= - = -í
ï - = -î

 

 ( )R NÎ  

 Note   that for any element, it will fall into 
exactly. 

 one of these sets. 

 { }y : y 4R; y N= Î  

 { }y : y 4R 2; y N= - Î  

 { }y : y 2R 1; y N= - Î  

 Corresponding to that y, we will get exactly 
one value of n.  

 Thus, f is one – one & onto. 
3. Official Ans. by NTA (B) 

Sol. 

2 3 1
1 1 1 0
1 1 l

-
=

-
 

 Þ 7 7l l= Þ = ±   …(1) 

 System :  

 2x 3y z 2+ - = -   …(2) 

 x y z 4+ + =   …(3) 

 x y z 4 4l l- + = -   …(4) 

 Eliminating y from equal (2) & (3) we get 
 x 4z 14+ =    …(5) 

 ( ) ( ) 1
3 4 x z 2

2
æ ö+

+ Þ + =ç ÷
è ø

l
l  …(6) 

 Clearly for 7,l = -  system is inconsistent. 

4. Official Ans. by NTA (A) 
Sol.  |(det (A)) adj (5 adj (A))| 
 = |2adj (5adj(A3))| 
 = 23 |adj (5 adj (A3)|| 
 = 23. |5adj(A3)|2 
 = 23 (53.|adj(A3)|)2 

 = 23. 56. |adjA3|2 

 = 23 . 56 ((|A|3)2)2 

 = 23.56.212 = 215 × 56 

   = 29 × 106 

   = 512 × 106. 
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5. Official Ans. by NTA (D) 
Sol. To make a no. divisible by 3 we can use the 

digits 1,2,5,6,7 or 1,2,3,5,7. 
 Using 1,2,5,6,7, number of even numbers is  
   = 4 × 3 × 2 × 1 × 2  = 48 
 Using 1,2,3,5,7, number of even numbers is  
   = 4 × 3 × 2 × 1 × 1  = 24 
 Required answer is 72. 
6. Official Ans. by NTA (C) 

Sol. 1 3 5 7
1A A A A

1296
× × × =  

 ( )4
4

1A
1296

=  

 4
1A
6

=   …(1) 

 2 4
7A A

36
+ =  

 2
1A
36

=   …(2) 

 6A 1=  

 8A 6=  

 10A 36=  

 6 8 10A A A 43+ + =  

7. Official Ans. by NTA (C) 

Sol. 
1

2

0

8x 6x 1 dxé ù- + -ë ûò
1/4 1/2 3/4

0 1/4 1/2

1dx 0dx 1dx= - + + -ò ò ò  

 

 

4

 

 

3 17
18

3/4 3 17
8

2dx 3dx

+

+

+ - + -ò ò  

 

[ ] [ ] [ ] [ ]
3 171/4 3/4 1

8
3 170 1/2 3/4

8

x 0 x 2 x 3 x
+

+
= - + - + - -  

 

1 3 1 3 17 3 3 170 2 3 1
4 4 2 8 4 8

æ ö æ ö+ +æ ö æ ö= - - - - - - - -ç ÷ ç ÷ç ÷ ç ÷ ç ÷ ç ÷è ø è ø è ø è ø
 

 
1 1 6 2 17 3 9 3 173
4 4 8 2 8

- - +
= - - + + - +  

 
17 13

8
-

=  

8. Official Ans. by NTA (C) 

Sol. f(x)  is discontinuous at x = 1 

 For continuous at x = 0; a = 1 

 For continuous at x = 2; b + c = 1 

 a + b + c = 2 

9. Official Ans. by NTA (B) 

Sol. 2y 8x=   …(1) 

 y 2x=   …(2) 

 2 2y 2x=  

 
 Þ  8x    =  2x2 

 Þ  x     =  0 & 4 

Area : = 
4

1

2 2 x 2x dx-ò  

 

43
422

1
1

x x2 2 2
3 / 2 2

æ ö
æ öç ÷= - ç ÷ç ÷ è øç ÷

è ø

 

 ( ) ( )4 2 28 1 16 1
3 3

= - - -  

 
28 2 15 2 11 2

3 2 6
= - =  
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10. Official Ans. by NTA (A) 

Sol. 
y y
x x

2 2 2 2

x dy xe x x e y
dxx y x y

æ ö æ ö
ç ÷ ç ÷+ = + +
ç ÷ ç ÷-è ø è ø

 

Þ  ( ) ( )
y
x

2 2

xe x dy ydx xdy ydx xdx
x y

- + - =
-

 

 Dividing both side by x2 

Þ  y
x

2 22

xdy y dx 1 xdy ydx dxe
x x xy1

x

- -æ ö æ ö+ =ç ÷ ç ÷
è ø è øæ ö- ç ÷

è ø

 

Þ  
y
x

2

t 1 y dye | d d
x x xy1

x

æ ö æ ö+ =ç ÷ ç ÷
è ø è øæ ö- ç ÷

è ø

 

 Integrate both side. 

 
y
x

2

y 1 y dxe d d
x x xy1

x

æ ö æ ö+ =ç ÷ ç ÷
è ø è øæ ö- ç ÷

è ø

ò ò ò  

 Þ  
y

1x ye sin ln x c
x

- æ ö+ = +ç ÷
è ø

 

 It passes through (1, 0) 
 1 + 0 = 0 + c Þ  c = 1 

 It passes through ( )2 ,a a
 

 

1
12 1e sin ln 2 1

2
a-+ = +  

 Þ  ln 2 e 1
6
p

a = + -   

 Þ  
e 1

62 e
p

a
æ ö+ -ç ÷
è ø=   

 Þ  
e 1

61 e
2

p

a
æ ö+ -ç ÷
è ø=  

11. Official Ans. by NTA (A) 

Sol. ( ) ( )2 2 3dyx 1 x 3x y y 4x 0
dx

- + - - =  

 ( ) ( )2 2 3dyx 1 x 3x 1 y 4x
dx

- + - =  

 
( )
( ) ( )

2 3

3 3

3x 1dy 4xy
dx x x x x

-
+ =

- -
 

 
dy Py Q
dx

+ =  

 IF 

2

3
3x 1dxPdx x xe e

-
-òò= =  

 3x x t- =   Þ IF  
dt
te

-
ò=  

 nt 1e
t

-= =l  

 \  3
1IF

x x
=

-
 

 y IF Q IFdx´ = ´ò  

 
( )

3

3 3 3

1 4x 1y dx
x x x x x x

æ ö = ´ç ÷- - -è ø ò  

 
( )

3

23

4x dx
x x

=
-

ò  

 
( )22

4x dx
1 x

=
-

ò  21 x K- =  

 
dK2
K2

-
= ò   2xdx dK- =  

 
12 c
K

æ ö= - - +ç ÷
è ø

 

 3
y 2 c

x x K
= +

-
 

 3 2
y 2 c

x x 1 x
= +

- -
 

 At x = 2 , y = – 2 

 
2 2 c

2 8 1 4
-

= +
- -

 

 
1 2 c
3 3

-
= +  

 \  C = 1 

 3 2
y 2 1

x x 1 x
= +

- -
 

 Put x = 3 

 
y 2 1

3 27 1 9
= +

- -
 

 
y 1 1
24 4

= - +
-

 

 
y 3
24 4

=
-

 

 ( )3y 24 18
4

= - = -  
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12. Official Ans. by NTA (B) 

Sol. ( ) 7 3f x x 5x 3x 1= + + +  

 ( ) 6 2f ' x 7x 15x 3 0= + + >  

 \  ( )f x  is strictly increasing function 

 
 x ® -¥ , y ® -¥  

 x ® ¥ , y ® ¥  

 \  no. of real solution = 1 
13. Official Ans. by NTA (B)   

Sol. 2 2 2y mx a m b= ± -  

 2 2 2 2m 2, c a m b= = -  

 2 2 2c 4a b= -  

 
2

2
2

be 1
a

= +  

 
2

2
5 b1
2 a

= +  

 
2 2

2
2

3 b 3ab
2 a 2

= Þ =  

 
22b 6 2

a
=  

 
22 3a 6 2

a 2
´ =  

 3a 6 2=  

 a 2 2=  

 2 3b 8 12
2

= ´ =  

 b 2 3=  

 \  2c 4 8 12= ´ -  

 2c 20=  
14. Official Ans. by NTA (C) 
Sol. Tangent at O 
 –(x + 0) –2 (y + 0) = 0 

 Þ x 2y 0+ =  

 Tangent at P 

 x(1 + 5 )+y.2 –(x + 1 + 5 ) – 2 (y + 2=0) 

 Put x = –2y 

 –2y(1 + 5 )+2y + 2y – 1 – 5  – 2y – 4 = 0 

 –2 5 y = 5 + 5  Þ y 
5 1
2

æ ö+
= ç ÷ç ÷

è ø
 

 
5 1

Q 5 1,
2

æ ö+
+ -ç ÷ç ÷

è ø
 

 Length of tangent OQ = 
5 5

2
+

 

 Area = 
3

2 2

RL
R L+

 

 R 5=  

 

3

2

5 5
5

2

5 5
5

2

æ ö+´ç ÷ç ÷
è ø=

æ ö+
+ ç ÷ç ÷

è ø

 

 
( )
( )

4 125 75 75 5 5 55
2 20 25 10 5 5

´ + + +
= ´

+ + +
 

 = 
5 3 5

2
+

 

15. Official Ans. by NTA (B) 
Sol. 

  
 x 2y z 0- + - =  

 3x 5y 2z 0- + =  

 

ˆ ˆ ˆi j k
n 1 2 1

3 5 2
= - -

-

r
 

 ( ) ( ) ( )ˆ ˆ ˆi 1 j 1 k 1= - - + -  

 ˆ ˆ ˆn i j k= - - -
r

 

 Equation of LOI is 
x y z
1 1 1

= =  

 DR: of PT 1, 2, 3a a a® - + -  
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 DR: of QR ®       1,       1,  1 

 Þ ( ) ( ) ( )1 1 2 1 3 1 0a a a- ´ + + ´ + - ´ =     

 3 2a =  

 
2
3

a =  

 2 1 64 49PT
9 9 9

= + +  

 2 114PT
9

=  

 
114PT
3

=   

 
114 1 57 19 3cos
3 9 3 33 2

´
= ´ = =

´
q  

        
19

3 3
=  

 
2 19 11cos2 1

27 27
q

´
= - =  

 
211 38 16sin 2 1

27 27
q æ ö= - =ç ÷

è ø
 

                     
4 38

27
=  

 Area 
1 418 18 38
2 27

= ´ ´  

 
18 4 3638 38
2 27 27

= ´ =  
4 38
3

=  

16. Official Ans. by NTA (A) 
Sol. Equation of plane passing through the 

intersection of planes 5x + 8y + 13z –29 = 0 
and 8x – 7y + z – 20 = 0 is  

 

( )5x 8y 3z 29 8x 7y z 20 0l+ + - + - + - =
 and if it is passing through (2,1,3) then 

7
2

l =  

 P1: Equation of plane through intersection of 

5x 8y 13z 29 0+ + - =  and 

 8x 7y z 20 0- + - = and the point (2, 1, 3) is  

 
( )75x 8y 3z 29 8x 7y z 20 0

2
+ + - + - + - =  

 Þ  2x y z 6- + =  

 Similarly P2 : Equation of plane through 
intersection of  

 5x + 8y + 13z – 29 = 0 and 8x – 7y + z – 20 = 
0 and the point (0,1,2) is  

 Þ  x y 2z 5+ + =  

 Angle between planes 

 1 3cos
36 6
pq - æ ö

= = =ç ÷
è ø

 

17. Official Ans. by NTA (B) 
Sol. Equation of plane passing through line of 

intersection of planes ( )(1
ˆ ˆ ˆP : r i 3j k 6+ - =

r
 

and ( )2
ˆ ˆ ˆP : r 6i 5 j k 7× - + - =

r
 is  

 1 2P P 0l+ =

( )( ) ( )( )ˆ ˆ ˆ ˆ ˆ ˆr i 3j k 6 r 6i 5j k 7 0l× + - - + × - + - - =

 and it passes through point 
12,3,æ ö

ç ÷2è ø
 

 Þ  

1 12 9 6 12 15 7 0
2 2

læ ö æ ö+ - - + - + - - =ç ÷ ç ÷
è ø è ø

 

 Þ  1l =  

 Equation of plane is  ( )ˆ ˆ ˆr 5i 8 j 2k 13× - + - =   

 
2a 25 64 4 93= + + =

r
; d = 13 

 Value of 2

13a
93

d

2

=  

18. Official Ans. by NTA (A) 
Sol. Atleast two digits are odd  
 = exactly two digits are odd + exactly there 3 

digits are odd 
 For exactly three digits are odd 

 
 For exactly two digits odd : 
 If 0 is used then : 2 × 5 × 5 = 50 

 If 0 is not used then : 3
1C 4 5 5 300´ ´ ´ =  

 Required Probability 
475 19
900 36

= =  
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19. Official Ans. by NTA (C) 
Sol.   

 Let   
BC = CQ = x  &  AB = h and PQ = 2 h  

 
h 2htan , tan
x 8 x

pq = =  

 
tan 1

2tan
8

q
p

=
æ ö
ç ÷
è ø

 

 ( )1 1tan tan 2 1
2 8 2

pq æ ö= = -ç ÷
è ø

 

 ( )2 1tan 3 2 2
4

q = -  

20. Official Ans. by NTA (C) 

Sol. ( ) ( )1s : ~ p q ~ p rÚ Ú Ú  

 ( )~ p q rº Ú Ú  

 s2 : ( )p q r® Ú  

 ( )~ p q rº Ú Ú ®  By conditional law 

 1 2s sº  

SECTION-B 
1. Official Ans. by NTA (8) 

Sol. Here, { }np,p 1,2,...50Î  

 Now p can take values 
 2,3,5,7,11,13,17,23,29,31,37,41,43 and 47.  
\  we can calculate no. of elements in R, as  
 (2, 2°), (2,21) .. (2,25) 
 (3,3°), … (3,33) 
 (5,5°), … (5,52) 
 (7,7°), … (7,72) 
 (11,11°), … (11,111) 
 And rest for all other two elements each  

\  ( ) ( )1n R 6 4 3 3 2 10 36= + + + + ´ =  

 Similarly for R2  
   (2, 2°), (2,21)  
   (47, 47°), (47, 471) 

\  ( )2n R 2 14 28= ´ =     

\  ( ) ( )1 2n R n R 36 28- = -  = 8  

2. Official Ans. by NTA (2) 
Sol. e4x + 4e3x – 58e2x + 4ex + 1 = 0 

 Let f(x) = e2x 2x x
2x x

1 1
e 4 58e

e e
æ öæ ö+ + -+ç ÷ç ÷è øè ø

 

 x
x

1
e

e
+  

 Let h(t) = t2 + 4t – 58 = 0 

 
4 16 4.58

t
2

- ± +
=  

 
4 2 62

2
- ±

 

 t1 = – 2 + 2 62  

 t2 = – 2 – 2 62  (not possible) 

 t ³ 2 

 ex + x

1
e

 = – 2 + 2 62  

 e2x – (–2 + 2 62 ) ex + 1 = 0 

 (–2 + 2 62 ) – 4 

 4 + 4.62 – 8 62  – 4 

 248 – 8 62  > 0 

 
b

0
2a
-

>  

 both roots are  positive 

 2 real roots 

 3. Official Ans. by NTA (17) 
Sol. We have  

 Variance 

215 15
2
r r

r 1 r 1
x x

15 15
= =

æ ö
ç ÷
ç ÷= -
ç ÷
ç ÷
è ø

å å
  

 Now, as per information given in equation 
2
r 2 2

r

x
8 3 x log 5

15
2- = Þ =å å  

 Now, the new 2 2 2
rx log5 5 20 1470= - + =å  

 And, new ( ) ( )rx 15 8 5 20 135= ´ - + =å  

\  Variance 
21470 135 98 81 17

15 15
æ ö= - = - =ç ÷
è ø
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4. Official Ans. by NTA (150) 

Sol. 1 2 3a c 5 2c c 3c 5× = Þ + + =  …(1) 

 1 2 3b c 0 3c 3c c 0× = Þ + + =  …(2) 

 And 
1 2 3c c c

a b c 0 2 1 3 0
3 3 1

é ù = Þ =ë û  

 Þ  1 2 38c 7c 3c 0- - =   …(3) 

 By solving (1), (2), (3) we get 

 1 2 3
10 85 225c ,c ,c
122 122 122

-
= = =  

 \  ( )1 2 3122 c c c 150+ + =  

5. Official Ans. by NTA (31) 
Sol. 

 

By observation we see that ( )A ,0a .  

 And yb = -cordinate of R  

   
2 4 1 0 8

2 1 3
´ + ´

= =
+

  …(1)  

 Now P’ is image of P in y = 0 which will be 

( )P ' 2, 3-  

\  Equation of P’Q is ( ) ( )4 3y 3 x 2
5 2
+

+ = -
-

 

 i.e. 3y 9 7x 14+ = -  

 
23A ,0
7

æ öº ç ÷
è ø

 by solving with y = 0 

 \  
23
7

a =    …(2) 

 By (1), (2)  

  7 3 23 8 31a b+ = + =   

6. Official Ans. by NTA (13) 
Sol. 2y 2x x 2= + +   

  

 
dy

4x 1
dx

= +  

 Let P be (h, k), then normal at P is  

 ( )1
y k x h

4h 1
- = - -

+
 

 This passes through Q (6,4) 

 ( )1
4 k 6 h

4h 1
\ - = - -

+
 

 Þ ( )( )4h 1 4 k 6 h 0+ - + - =  

 Also 2k 2h h 2= + +  

 

( )( )2

3 2

4h 1 4 2h h 2 6 h 0

4h 3h 3h 8 0

h 1,k 5

\ + - - - + + =

Þ - + - =
Þ = =

 

 Now area of OPQD  will be
1 0 0

1
1 1 5 13

2
1 6 4

= =  

7. Official Ans. by NTA (702) 
Sol. a1, a2, a3,..., a18, 77 

are in AP i.e. 1, 5, 9, 13, ..., 77. 
Hence a1 + a2 + a3 +...+ a18 = 5+9+13+...18 

terms 
 =702 
8. Official Ans. by NTA (2) 

Sol. 
12

3
k

3
2x

x
æ ö+ç ÷
è ø

 

 ( )
12 r

r12 3
r 1 r k

3
t C 2x

x

-

+
æ ö= ç ÷
è ø

 

 ( )3r 12 r kx constant- - ®  
 3r 12k rk 0\ - + =  

 
3r

k
12 r

Þ =
-

 

\ possible values of r are 3,6,8,9,10 and 
corresponding values of k are 1,3,6,9,15 

 Now 12
rC 220,924,495,220,66=  

 \ possible values of k for which we will get 
28 are 3, 6 
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9. Official Ans. by NTA (40) 
Sol. 1 Z 3 2i 4< - + <  

  

 ( ) ( )2 2
1 a 3 b 2 16< - + + <  

 ( ) ( ) ( ) ( )0, 2 , 2,0 , 1, 2 , 2, 1± ± ± ± ± ±  

 ( ) ( ) ( ) ( )2, 3 , 3 , 2 , 1, 1 , 2 , 2± ± ± ± ± ± ± ±  

 ( ) ( ) ( ) ( )3,0 , 0, 3 , 3 1 , 1, 3± ± ± ± ± ±  

 Total 40 points 
 
 
 
 
 

10. Official Ans. by NTA (816) 
Sol. Normal are 

 y 2x 11 7 7,+ = +   

2y x 2 11 6 7+ = +  

Center of the circle is point of intersection of 
normals i.e. 

8 7 5 7
, 11

3 3

æ ö
+ç ÷ç ÷

è ø
 

Tangent is 
5 77

11y 3x 11
3

- = +  

Radius will be ^  distance of tangent from 

center i.e. 
7

4
5

 

 Now ( )2 25h 8k 5r 816- + =  
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SET # 10         SOLUTION

PHYSICS 

SECTION-A 

1. Official Ans. by NTA (A) 

Sol. 2 1

2

2 1

L Ln

T Tm
  

 2 1

2 2

2 1

L L

T T mn



 

 
2

2 2

2 2

1 1

T Tn

Tm T mn
 


 

 
2

2

1

Tn

m T
  

 
4

2

2

1

L n 1

L mnm
   

 
3

2

3

1

L n

L m
  

2. Official Ans. by NTA (B) 

Sol. 
2dw

6t 2t
dt

   

 
w

3 2

10

dw 2t t   

 
3 2w 10 2t t     

 
3 2d

10 2t t
dt


    

 3 2

4

d 10 2t t


     

 


   
4 3

4

t t
d 10t

2 3
 

 
4 3t t

4 10t
2 3

      

3. Official Ans. by NTA (C) 

Sol. 
kx 12x

a 6x
2 2

 
     

 
vdv

6x
dx

   

 
v 3/2

14

2

vdv 6xdx    

 

2 22 2v 4 6 3 1

2 2 2 2

     
      

     

 

 2 9 1
v 16 6

4 4

 
    

 
 

 
2v 16 6 2 4     

 V = 2 m/s 

4. Official Ans. by NTA (C) 

Sol. 

 

34m

N2

S

3m

mgN1

f

 

 
2

f N  

 1
N mg  

 2
N sin mg cos

2
     

 2

mg
N cot

2
   

 

 

w

2
f 2

mg
cot

F 2

F mg
mg cot

2





 
  
 

 

 

2

1

4
1

cot






 

 
3

109
  

5. Official Ans. by NTA (B) 

Sol. 
49 10 g 40

0.5 n 100
3600

  
    

 
410 0.5

n
100


  

 100 × 0.5 = n 

 n = 50 

6. Official Ans. by NTA (C) 

Sol. 
2

2

Gm
F

r
  

 
2

4m 2m
G

3 3
F'

r

   
   

   
  

 
8

F' F
9
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7. Official Ans. by NTA (D) 
Sol.   

 

F = 6 rvv tph

4mg
3

= p rr g3

vt

 

 3
t

46 rv r g
3

ph = p r  

 
3

t
4 r gv
3 6 r

p r
= ´

ph
 

 
3 12 3

t –5
4 r g 2 10 10 10v
3 6 r 9 1.8 10

-p r ´ ´ ´
= ´ =

ph ´ ´
 

 = 123.4 × 10–6 m/s 

8. Official Ans. by NTA (B) 
Sol.   

  
 cycleQ 40 60 WD = - = D  

 BC CAW –20J W WÞD = = +  

 CA BCW –20J WÞ = -  

 = –20 – (–50) 
 = 30 J 
9. Official Ans. by NTA (B) 

Sol. rms
3RTV
M

=  

 T ® 2T 

 
MM
2

®  

 rms
TV
M

µ  

( ) ( ) ( )rms rms rmsatomic molecular molecular
2V V 2 V

1 / 2
Þ = ´ =  

10. Official Ans. by NTA (B) 
Sol.   

 
–q+q O

E–

E+

 

 
( )0 2

KqE 2
d / 2

= ´  

 0 2
KqE 8
d

Þ =  

 
9 6

2
4

8 9 10 8 10d
6.4 10

-´ ´ ´ ´
Þ =

´
 

 d = 3 m 
11. Official Ans. by NTA (A) 
Sol. ( )0R R 1 T= + aD  

 ( )( )03 R 1 30 – 0= + a  

 ( )( )02 R 1 10 – 0= + a  

 
3 1 30
2 1 10

+ a
=

+ a
 

 
1 0.033
30

a = =  

12. Official Ans. by NTA (A) 

Sol. 51.2 10-c = ´  

 5
r 1 1 1.2 10-m = + c = + ´  

 Fractional Change 

 ( )0 r 0
r

0

ni niB 1
B ni

m m - mD
= = = m -

m
 

 = 1.2 × 10–5 
13. Official Ans. by NTA (C) 

Sol.

 

 

 Force per unit length = 
m
p

0 1 2i i

2 d
 

 
m ×

=
p´

2
0 x

2 0.2
 

 F = 2 × 10–6 = 
-p´ ´

p´

7 24 10 x
2 0.2

 

 - -Þ =
2

6 7 x
10 10

0.2
 

 Þ = ´2x 10 0.2  

       =  2 

 Þ = »x 2 1.4 Amp.  
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14. Official Ans. by NTA (B) 
 Allen Ans. (D) 

Sol. P = 
2

R
e

 = 

2

C

dB
NA A

dt
æ ö ´ç ÷
è ø

rl
 

 P' = 

2

C

NA dB
4A

2 dt
/ 2

æ ö ´ç ÷
è ø

rl   
Þ  P' = 2P   

15. Official Ans. by NTA (B) 

Sol. -= = = ´
´

70
0 8

E 60
B 2 10 T

c 3 10
 

 µ µ´E B  must be direction of propagation. 

 So, µ ®B z-axis  

 -p p
= = ´

l
3 12

k 10 m
4

 

 -pé ù= ´ - ´ê úë û
$3 8 1

yE 60sin 10 (x 3 10 t) j Vm
4

 

 $- pé ù= ´ ´ - ´ê úë û
7 3 8

zB 2 10 sin 10 (x 3 10 t) k T
4

 

16. Official Ans. by NTA (B) 

Sol.  
 Path difference at O = (µ – 1)t. 
 If the intensity at O remains (maximum) 

unchanged, path difference must be n l. 
 Þ (µ – 1)t = n l 
 (1.5 – 1)xl = nl 
 Þ   x = 2n 
 For n = 1, x = 2 
17. Official Ans. by NTA (B) 

Sol. - f =
l 1

1

hc
K   

 - f =
l 2

2

hc
K  

 l = l1 23  

 = - f
l1

1

3hc
3K 3  

 = - f
l1

2

hc
3K 3  

 = - f1 23K K 2  
 <1 23K K  

 < 2
1

K
K

3
 

18. Official Ans. by NTA (C) 
19. Official Ans. by NTA (D) 
Sol. In +ve half cycle 
 ® ®1 2D F.B.; D R.B.  
 0 – 0.6 V 
 Vout same as Vin 
 In –ve half cycle 
 ® ®2 1D F.B.; D R.B.  
20. Official Ans. by NTA (C) 
Sol. Bandwidth = 2 fm 
 = 2 × 104 Hz = 20 × 103 Hz 
 = 20 kHz 

SECTION-B 
1. Official Ans. by NTA (150) 

Sol. 
+ + +

=
1.22mm 1.23mm 1.19mm 1.20mm

X
4

 

 X = 1.21 mm 

 
+ + +

D = = =
0.01 0.02 0.02 0.01 0.06

x 0.015
4 4

 

 Percentage error = ´
0.015

100
1.21

 

 X = 150 
2. Official Ans. by NTA (2) 

Sol.

 

 

  

= =
2

I 20mA
100

 

VL = ILRL 
8 = 10 × 10–3 × 

maxLR  

´ =
max

3
L

4
10 R

5
 

=
maxL800 R  

I = IZ + IL 
IL = 10 mA 

If =ZI 0  

=
maxLI 20mA  

= ´
max minL L LV I R  

´ =
min

3
L

8
10 R

20
 

=
minL400 R  

 = =max

min

L

L

R 800
2

R 400
 

3. Official Ans. by NTA (4) 

Sol. 
´

b = =
0.35 5

0.25
7

 

 =
a
1 25

100
 

 a = 4  
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4. Official Ans. by NTA (0) 
Sol. = =L C RV V 2V  

 = =L CX X 2R  

 = WLX 10  

 w =L 10  
 p =2 fL 10  

 = = =
p p p

10 1 1000
L H mH

2 f 10 10
 

 = = = »
p

1 1
L ; K 0.01 0

1 100
100

 

5. Official Ans. by NTA (8) 

Sol.   

 = = Weq
15R 15

R
8 8

 

 = =
3 8

I A
15 5
8

 

 \ =a 8  

6. Official Ans. by NTA (100) 
Sol. Before closing the switch 
 Q = C1V0 = 5 × 30 = 150µC 
 After closing the switch 

 V = = =
+ +1 2

Q 150
10

C C 10 5
V 

 = = ´ = m2 2Q C V 10 10 100 C  

7. Official Ans. by NTA (50) 
Sol. Assumption : Ignore word “fundamental 

mode” in question. 

 l = = =
V 340

1m
f 340

 

 First resonating length = 
l

= 25 cm
4

 

 Second resonating length = 
l

=
3

75 cm
4

 

 Third resonating length = 
l

=
5

125 cm
4

 

 Height of water required = 125 – 75 = 50 cm 

8. Official Ans. by NTA (24) 

Sol.  

 = 1
2

A
A

2
 

 - =1 2P P 4500Pa  

 + r + r = + r + r2 2
1 1 2 2

1 1
P V gh P V gh

2 2
 

 ( )- = r -2 2
1 2 2 1

1
P P V V

2
  …(1) 

 And  A1V1 = A2V2 
 Þ =2 1V 2V   …(2) 

 4500 = ´ ´ 2
1

1
750 3V

2
 

 V1 = 2 m/s 
 Volume flow rate = A1V1 = 24 × 10–3 m3s–1 

9. Official Ans. by NTA (10) 

Sol.  
 2g – T = 2a  …(1) 

 = a
2MR

TR
2

 …(2) 

 a =
a
R

  …(3) 

 T = 2a 
 2g – T = 2a 
 T = g = 10N 
10. Official Ans. by NTA (18) 

Sol. < >=
r Displacement
v

time
 

 (Let displacement be l) 

 =
æ ö+ +ç ÷
è ø

l

l l l

3 2 1

1
V V V 3

 

 = =
+ + + +

1 2 3

3 3
1 1 1 1 1 1
V V V 11 22 33

 

 = 18 m/s 
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CHEMISTRY 
SECTION-A 

1. Official Ans. by NTA (D) 
Sol.   

 

74 6.16C 74% 6.16 5
12 1.23

17.3 1.23N 17.3% 1.23 1
14 1.23
8.7 8.7H 8.7% 8.7 7
1 1.23

= =

= =

= =

 

 Emperical formula = C5NH7 
 Emperical weight = 81 

 Multiplying factor = 
162 2
81

=  

 Molecular formula = C10N2H14 
2. Official Ans. by NTA (C) 
Sol. (A) Number of values of n = 1, 2, 3 … ¥  

 (B) Number of values of l = 0 to (n – 1) 

 (C.) Number of values of  m = – l to + l 

  Total values = 2l + 1 

 (D) Values of spin = 
1
2

±  

 (E) For l = 5 number of orbitals = 2l + 1= 11 

3. Official Ans. by NTA (A) 
Sol.   

  
 sp3d, See-Saw 
4. Official Ans. by NTA (B) 

Sol. a
Salt

pH pK log
Acid

é ùë û= +
é ùë û

 

 
3 2

3 2

CH CH COO
4 5 log1.3 log

CH CH COOH

-é ùë û= - +
é ùë û

 

 

3 2

3 2

CH CH COO 1.3log log1.3 1 log
CH CH COOH 10

-é ùë û = - =
é ùë û

 

 
3 2

3 2

CH CH COO
0.13

CH CH COOH

-é ùë û =
é ùë û

 

5. Official Ans. by NTA (C) 
Sol. Negative charged sol = CdS (II) 
 Macromolecular colloid = starch (III) 
 Positively charged sol = Fe2O3.xH2O (I) 
 Cheese = gel (IV) 
6. Official Ans. by NTA (B) 
Sol. Cl2O7  Acidic 
 Na2O Basic 
 Al2O3 Amphoteric 
 N2O Neutral 
7. Official Ans. by NTA (D) 
Sol. FeO = Gangue 
 FeSiO3 = Slag 
8. Official Ans. by NTA (D) 
Sol. They have different neutrons and mass 

number 
9. Official Ans. by NTA (C) 
Sol. SO3, SiO2 = Acidic 
 CaO = Basic 
 Al2O3 = Amphoteric 
10. Official Ans. by NTA (C) 
Sol.   

 

N  N – Oº –
+ N – N

O O

O
N – N

O O

O O
N O2 N O2 3 N O2 4  

 

N –O– N
O O

O O
N O2 5  

11. Official Ans. by NTA (A) 
Sol.   

 

S

S

O

OH

OH S

O

HO S

O

OH

O O
H S O2 2 6

(–2)

+6 +5 +5

H S O2 2 3  

S

O

HO S

O

OH

O O

O S

O

HO S

O

OH

O O

O O+6 +6 +6 +6

H S O2 2 7 H S O2 2 8  
12. Official Ans. by NTA (D) 
 Allen Ans. (D) 
Sol. Photo chemical smog results from the action 

of sunlight on unsaturated hydro carbons and 
nitrogen oxide 

S

F F

FF
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13. Official Ans. by NTA (C) 

Sol.   

  
 4-Methyl-6-nitro-3-oxohept-4-enal 

14. Official Ans. by NTA (C) 

Sol.   

 

Me

Me
Me

OH
H+

Me

Me
Me

OH2

Me

Me
Me

Me Me

Me
H+

Me Me

H O2

1,2-Methyl shift

Me
 

15. Official Ans. by NTA (C) 

Sol.   

 

CH3

Br

Cl /2 D

CH –Cl2

Br

CN

CH –CN2

Br

H O3
+

CH –COOH2

Br  

16. Official Ans. by NTA (C) 

Sol.   

 

CH –CH–C–H3

OCH3

K CO2 3

Base CH – C – C – H3 

OH C3
H – C – H

O

CH – C – C – H3 

OH C3

CH –OH2

KCN CH – C – CH – CN3 

O–H C3

CH –OH2

CH – C – CH – COOH3 

OHH C3

CH –OH2

H O3
+

O
H3C

H3C
HO

O

Stable product  
 
 

17. Official Ans. by NTA (C) 
Sol.

 
 3 2 4 2

AcidBase
HNO H SO NO++ ®  

18. Official Ans. by NTA (C) 
Sol. Natural rubber is linear polymer of isoprene 

(2-methyl-1,3-butadiene) and is also called 

cis-1,4-polyisoprene. The cis-polyisoprene 
molecules consists of various chains held 

together by weak Vander Waal’s interactions 

and has a coiled structure 

19. Official Ans. by NTA (B) 

Sol. 
H

12 22 11 2 6 12 6 6 12 6C H O H O C H O C H O+ ¾¾¾® +
+

 

 [a] = 66.6°              D-Glucose    D-Fructose 

  [a] = +52.7°      [a] = –92.2° 

     (A)                  (B) 

OH

OH
OH

HO
H

H
H

H

CHO

CH OH2

OH

OH
OH

HO
H

H
H

H

COOH

COOH

HNO3

 

             Sachharic acid 

20. Official Ans. by NTA (C) 

Sol. Tegamet is the brand name of Cimetidine  

 
N

N

S

CH3

N
H NHCH3

N
CN

 

SECTION-B 

1. Official Ans. by NTA (4) 

Sol. 
1001.5 416 0.083 300
M

´ = ´ ´  

 M = 3.99  

 Ans. 4 

NH2
HNO3 
H2SO4

NH2

NO2

NH2

NO2

NH2

++

NO2
2% 47% 51% 
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E 

 

2. Official Ans. by NTA (600) 

Sol. 2

1
Mg(s) O (g) MgO(s)

2
   

 
g

H U n RT      

 
3 1

601.70 10 U 8.3 300
2

        

 601.70kJ U 1.245kJ     

 U 600.455kJ    

 Ans. 600 

3. Official Ans. by NTA (330) 

Sol. CRT   

 
35.03 10 C 0.083 300     

 
3C 0.202 10 M   

 Moles of protein = 0.202 × 10
–3 

× 0.5 

          = 10
–4

 × 1.01 

          
4 2.5

1.01 10
M

   

 M(molar mass of protein) = 24752 

  No. of glycine units = 
24752

330.03
75

  

4. Official Ans. by NTA (16) 

Sol. 
2Sn 2e Sn  

 0

1
G 2 0.140 F      

 
4Sn 4e Sn  

 0

2
G 4 0.01 F      

 ___________________________________ 

 4 2Sn 2e Sn          

4 2

0 0

3 Sn /Sn
G 2 E F       

 0 0 0

3 2 1
G G G      

 –2 × E
0
 × F = –(0.04 + 0.28) × F 

 E
0
 = 0.16 volt = 16 × 10

–2 
V 

 Ans 16 

5. Official Ans. by NTA (75) 

Sol. 
01/2

t

At
t log

0.3 A

  


  
 

 
0

t

A200
83 log

0.3 A

  


  
 

 
0

t

A
0.125 log

A

  


  
 

 
0

t

A 4
1.333

A 3

  
 

  
 

 
t

0

A 3
100 100 75%

A 4

  
    
  

 

Ans. 75 

6. Official Ans. by NTA (2) 

Sol. [Fe(CN)6]
4–  

Diamagnetic
  

 [Fe(CN)6]
3– 

Paramagnetic (1 unpaired electron)
 

 
[Ti(CN)6]

3– 
Paramagnetic (1 unpaired electron)

 

 [Ni(CN)4]
2– 

Diamagnetic
 

 [Co(CN)6]
3– 

Diamagnetic 

Ans. 2 

7. Official Ans. by NTA (1) 

Sol. (a) CoCl3·4 NH3  = [Co(NH3)4 Cl2]Cl 

  Can exhibit G.I.  cc  

 (b) CoCl3·5NH3 = [Co(NH3)5 Cl]Cl2 

  Can’t exhibit G.I. 

 (c) CoCl3·.6NH3 = [Co(NH3)6]Cl3 

  Can’t exhibit G.I. 

 (d) CoCl(NO3)2·5NH3 = [Co(NH3)5 Cl](NO3)2 

  OR 

                           = [Co(NH3)5 (NO3)]Cl(NO3) 

 Both can’t exhibit G.I. 

8. Official Ans. by NTA (46) 

Sol. Mole of CO2 = Moles of C = 
0.793

44
 

 Weight of ‘C’ = 
0.793

12 0.216
44

   gm 

 Moles of ‘H’ = 
0.442

2
18

  

 Weight of ‘H’ = 
0.442

2 1 0.049
18

    gm 

  Weight of ‘O’=0.492–0.216–0.049= 0.227 

gm 

 
0.227

% of 'O' 100 46.13%
0.492

    

Ans. 46 



®

 
JEE (Main) Examination June-2022  ALLEN® 

    
 

E 

no
de

06
\B

0B
B-

BC
\K

ot
a\

Je
e 

M
ai

n\
JE

E 
M

ai
n-

20
22

_T
es

t P
ap

er
 B

oo
kl

et
\0

3_
Ju

ne
 S

ET
-1

 to
 1

2_
PC

M
_S

ol
ut

io
n.

D
oc

 

130 
 
9. Official Ans. by NTA (1) 
Sol.   

 O

Br

  
 No. of Br atoms = 1 
10. Official Ans. by NTA (30) 
Sol. 1 1 2 2N V N V=  

0.01 × 5 × V1 = 0.05 × 1 × 20 
 V1 = 20 ml used 

\ Volume left = 50 – 20 = 30 ml 
  

MATHEMATICS 
SECTION-A 

1.  Official Ans. by NTA (B) 
Sol. ( ){ }1R a, b N N : a b 13= Î ´ - £  

 ( ){ }2R a,b N N : a b 13 .= Î ´ - ¹  

 For R1 : 
i) Reflexive relation  

 ( )a,a N N : a a 13Î ´ - £  

ii) Symmetric relation 
 ( ) ( )1 1a, b R , b, a R : b a 13Î Î - £  

iii) Transitive relation 
 ( ) ( ) ( )1 1 1a, b R , b, c R , a, c R :Î Î Î  

 (1, 3) Î R1, (3, 16) Î R1, but (1, 16) Ï R1 
 For R2 : 

i) Reflexive relation  

 ( )a,a N N : a a 13Î ´ - ¹  

ii) Symmetric relation 

 ( )b,a N N : b a 13Î ´ - ¹  

iii) Transitive relation 
 ( ) ( ) ( )2 2 2a, b R , b, c R , a, c RÎ Î Î  

 (1, 3) Î R2,  (3, 14) Î R2, but (1, 14) Ï R2 

2. Official Ans. by NTA (A) 
Sol. f(–2) + f(3) = 0 
 f(x) = (x + 1) (ax + b) 
 f(–2) + f(3) = –1 (–2a + b) + 4 (3a + b) = 0 
 2a – b + 12a + 4b = 0 
 14a + 3b = 0 

 
b 14

a 3
-

=  

 Sum of roots = 
b 14 11

1 1
a 3 3

-æ ö- + = - + =ç ÷
è ø  

3. Official Ans. by NTA (D) 
Sol. t1 + t2 + t3 + t4 = 30 
 Coefficient of x30 in (1 + x + x2 + … + x30)2  
 (x4 + x5 + x6 + x7) (x2 + x3 + x4 + x5 + x6) 

    

231
6 1 x

x
1 x

æ ö-
ç ÷
è - ø

(1 + x + x2 + x3 ) (1 + x + x2 + x3 + x4) 

 x6 (1 – x31)2 (1 – x4) (1 – x5) (1 – x)–4 
 

( ) ( )( )46 4 5 9 62 31x 1 x x x 1 x 2x 1 x -- - + + - -  

 ( )( ) 46 4 5 9x 1 x x x 1 x
-- - + -  

 Coefficient of ( ) rn n r 1
r 1x in 1 x is C- + -
--  

 27 23 22 18
3 3 3 3C C C CÞ - - +  

 2925 1771 1540 816- - +  
 = 430 

OR 

 [ ] [ ]2 3x 4,7 , x 2,6Î Î  

 1 2 3 4t t t t 24Þ + + + =  

 total ways =  
24 4 1 20 4 1 19 4 1 15 4 1

4 1 4 1 4 1 4 1C C C C+ - + - + - + -
- - - -- - +  

 27 23 22 18
3 3 3 3C C C C 430= - - + =  

4. Official Ans. by NTA (B) 

Sol. ( )
11

2 3 3
2

5 1
1 x 3x x

2 5x
æ ö- + -ç ÷
è ø

 

General term of 
11

3
2

5 1
x

2 5x
æ ö-ç ÷
è ø

 is 

11 r r
11 3

r 2

5 1
C x

2 5x

-
æ ö æ ö-ç ÷ ç ÷è ø è ø

 

 General term is 
11 r r

11 33 5r
r

5 1
C x

2 5

-
-æ ö æ ö-ç ÷ ç ÷è ø è ø

 

 Now, term independent of x 

 1 × coefficient of x0 in 
11

3
2

5 1
x

2 5x
æ ö-ç ÷
è ø

 

– 1 × coefficient of x–2 in 
11

3
2

5 1
x

2 5x
æ ö-ç ÷
è ø

+ 

3 × coefficient of x–3 in 
11

3
2

5 1
x

2 5x
æ ö-ç ÷
è ø

 

for coefficient of x0   33 – 5r = 0 not 
possible 
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for coefficient of x–2   33 – 5r = –2  
35 = 5r Þ r = 7 

for coefficient of x–3 33 – 5r = –3 
    36 = 5r not possible 
So term independent of x is  

( )
4 7

11
7

5 1 33
1 C

2 5 200
æ ö æ ö- - =ç ÷ ç ÷è ø è ø

 

5. Official Ans. by NTA (C) 

Sol. 
100 a

d
n 1

-
=

+
 

 1A a d= +  

 nA 100 d= -  

 1

n

A 1 a d 1
A 7 100 d 7

+
Þ = Þ =

-
 

 7a 8d 100Þ + =  

 
100 a

7a 8 100
n 1

-æ öÞ + =ç ÷
è + ø

 ….(1) 

 a n 33+ =Q   …(2) 
 Now, by Eq. (1) and (2)  

 27n 132n 667 0- - =  

 n 23=  and 
29

n
7

-
=  reject.  

6. Official Ans. by NTA (B) 
Sol. Check continuity  at x = 0 and also check 

continuity at those x where g(x) = 0 
 g(x) = 0 at x = 0, 2 

 ( )fog 0 1+ = -  

 ( )fog 0 0=  

 Hence, discontinuous at x = 0 

 ( )fog 2 1+ =  

 ( )fog 2 1- = -  

 Hence, discontinuous at x = 2 
7. Official Ans. by NTA (B) 

Sol. ( ) ( ) ( )( )
/4

x

g x f t sec t tan t sec tf t dt
p

¢= +ò  

 ( ) ( )( ) ( )
/4

/4
x

x

g x d f t sec t f t sec t
p

p= × =ò  

 ( ) ( )g x f sec f x sec x
4 4
p pæ ö= - ×ç ÷

è ø
 

 ( ) ( )
( )f x

g x 2 f x sec x 2
cos x

æ ö
= - = - ç ÷

è ø
 

 ( )
( )

x x
2 2

f x
lim g x 2 lim

cos x- -p pæ ö æ ö® ®ç ÷ ç ÷
è ø è ø

æ ö
= - ç ÷

è ø
 

 Using L’Hopital Rule 

 
( )

( )
x

2

f x
2 lim

sin x-pæ ö®ç ÷
è ø

¢
= -

-
 

 
f

122 2 3
1sin

2

pæ ö¢ç ÷
è ø= + = + =

p
 

8. Official Ans. by NTA (C) 

Sol. ( ) ( )f x f x k n+ + =  

 ( ) ( )f x f x 2kÞ = +  
 f(x) is periodic with period 2k 

 ( ) ( )
4nk 2k

1
0 0

I f x dx 2n f x dx= =ò ò  

 ( ) ( )
3k 2k

2
k 0

I f x dx 2 f x dx
-

= =ò ò  

 Now, 

 ( ) ( )f x f x k n+ + =  

 ( ) ( )
k k

0 0

f x dx f x k dx nkÞ + + =ò ò  

 ( ) ( )
k 2k

0 k

f x dx f x dx nkÞ + =ò ò  

 ( )
2k

0

f x dx nkÞ =ò  

 2
1 2I 2n k, I 2nkÞ = =  

 2
1 2I nI 4n kÞ + =  

9. Official Ans. by NTA (C) 

Sol. 

( )

( )

( )

1
3 x 1 x , x 1

2
1 1

y 3 x 1 x , 1 x
2 2
1 1

3 x 1 x , x
2 2

ì æ ö+ + + - < -ç ÷ï è øï
ï æ ö= - + + - - £ <í ç ÷

è øï
ï æ ö- + - - £ç ÷ï è øî
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7
2x, x 1

2
3 1

y , 1 x
2 2
5 1

2x, x
2 2

ì + < -ï
ï
ï

= - £ <í
ï
ï

- £ïî

 

 

B C

DA

–7
4

–1F 1
2

E 5
4

3
2

y 

x 

(0, 3/2) 

7
,0

4
æ ö-ç ÷
è ø

F 
(–1, 0) 

O 
(0, 0) 

1
,0

2
æ ö
ç ÷
è ø

5
,0

4
æ ö
ç ÷
è ø

D A 

 
 Area bounded = ar ABF + ar BCEF + ar CDE 

 
1 3 3 3 3 1 3 3
2 4 2 2 2 2 4 2

æ öæ ö æ öæ ö æ öæ ö= + +ç ÷ç ÷ ç ÷ç ÷ ç ÷ç ÷
è øè ø è øè ø è øè ø

 

 
27
8

= sq. units.  

10. Official Ans. by NTA (D) 

Sol. ( )2 2x/y 2 x/y2ye dx y 4x e dy 0+ - =  

 [ ]
2x/y 22e ydx 2xdy y dy 0- + =  

 
( )2

2
x/y 2y dx x 2y dy

2e y dy 0
y

é ù- ×
+ =ê ú

ë û
 

 Divide by y3 

 
( )2

2
x/y

4

y dx x 2y dy 1
2e dy 0

yy

é ù- ×
+ =ê ú

ë û
 

 
2x/y

2

x 1
2e d dy 0

yy
æ ö + =ç ÷
è ø

 

 Integrating  

 
2x/y

2

x 1
2e d dy 0

yy
æ ö + =ç ÷
è ø

ò ò  

 
2x/y2e ny c 0+ + =l  

 (0, 1) lies on it. 

 02e n1 c 0 c 2+ + = Þ = -l  

 Required curve : 
2x/y2e ny 2 0+ - =l  

 For x (e) 

 
2x/e 2

e2e ne 2 0 x e log 2+ - = Þ = -l  

11. Official Ans. by NTA (B) 

Sol. 
dy

2tan x cos x 2 tan x y
dx

= - ×  

 ( )dy
2tan x y 2sin x

dx
+ =  

 Integrating factor 
2 tan xdx

2

1
e

cos x
ò= =  

 
2 2

1 2sin x
y dx

cos x cos x
æ ö =ç ÷
è ø ò  

 2 2
ysec x C

cos x
= +  

 2y 2 cos x C cos x= +  

 Passes through , 0
4
pæ ö

ç ÷
è ø

 

 
C

0 2 C 2 2
2

= + Þ = -  

 ( ) 2f x 2cos x 2 2 cos x= -  : Required 
curve 

 
/2 /2 /2

2

0 0 0

ydx 2 cos xdx 2 2 cos xdx
p p p

= -ò ò ò  

 [ ]
/2

/2
0

0

x sin 2x
2sin x 2 2

2 4

p
p é ù= - +ê úë û

 

 2
2

p
= -  

12. Official Ans. by NTA (B) 
Sol. Points A lies on L2  

 
4

A , 4
3

æ öa + aç ÷
è ø

 

 Points B lies on L1 

 
2

B , 2
5

æ öb - bç ÷
è ø

 

 Points P divides AB internally in the ratio  
 1 : 3 

       ( )

4 2
3 4 1 2

3 3 5P 2,3 P ,
4 4

æ öæ ö æ ö+ a + - bç ÷ ç ÷ç ÷a + b è ø è øÞ = ç ÷
è ø

 

 
3 95

,
13 13

Þ a = b =  

 Point 
3 56 95 12

A , , B ,
13 13 13 13

æ ö æ ö-ç ÷ ç ÷
è ø è ø
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 Vertex C of triangle is the point of 
intersection of L1 & L2 

 
15 32

C ,
13 13

æ öÞ -ç ÷
è ø

 

 

3 56
1

13 13
1 95 12

area ABC 1
2 13 13

15 32
1

13 13

D = -

-

 

 
3

3 56 13
1

95 12 13
2 13

15 32 13

= -
´

-

 

 
132

area ABC
13

D =  sq. units. 

13. Official Ans. by NTA (D) 

Sol. = + =l

2 2

2

b 2b
e 1 ,

a a
 

 Given = l
2 11

e
14

 

 
2 2

2

b 11 2b
1 .

a 14 a
+ =  

 
+

=
2 2 2

2

a b 11 b
.

a 7 a
 ……(1) 

 Also = + =l

2 2

2

a 2a
e ' 1 , '

b b
 

 Given ( ) = l
2 11

e' '
8

 

 + =
2 2

2

a 11 2a
1 .

b 8 b
 

 
+

=
2 2 2

2

a b 11 a
.

b 4 b
 …….(2) 

 New (1) ÷ (2)  

 =
2 3

2 3

b 4 b
.

a 7 a
 

 \7a = 4b  …… (3) 
 From (2) 

 
+

=

2
2

2

2

16b
b 11 16b49 .

b 4 49b
 

 =
65 11 16

. .b
49 4 49

 

 
´

\ =
´

4 65
b

11 16
 ….. (4) 

 We have to find value of  

 77a + 44b 

 11(7a + 4b) = 11(4b + 4b) = 11×8b 

 \Value of 11×8b 
´

= ´ ´ =
´

4 65
11 8 130

16 11
 

14. Official Ans. by NTA (D) 

Sol. = a + -
r ˆ ˆ ˆa i 2 j k , ˆ ˆ ˆb 2i j k,= - + a +

r

 

 area of parallelogram = ´ ˆˆ| a b |  

 ( ) ( )´ = a + + a - + a +
222 2ˆˆ| a b | ( 2) 2 4  

 Given ( )´ = a +2ˆˆ| a b | 15 4  

 ( ) ( ) ( )a + + a + = a +
22 2 22 4 4 15 4  

 ( ) ( )a + = a +
22 24 13 4  

 Þ a + =2 4 13\a =2 9  

 ( )+
r rr r2 22 | a | a.b | b |  

 = a + + = a +
r 2 2 2| a | 4 1 5  

 = + a + = a +
r

2 2 2| b | 4 1 5  

 = - a+ a- = -
rr

a.b 2 2 1 1 

 ( )\ +
r rr r2 22 | a | a.b | b |  

 ( ) ( )a + - a + = a + =2 2 22 5 1 5 5 14  

15. Official Ans. by NTA (B) 

Sol.  

 
+ -

= = =
| 8 3 21| 10

a 2
5 5

 

 \latus rectum = 4a = 8 

(2, –1)

4x – 3y = 21
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16. Official Ans. by NTA (D) 
Sol. DR’S normal of plane 

 - = - +
-

ˆ ˆ ˆi j k
ˆ ˆ ˆ2 1 5 18i j 7k

3 5 7

 

 \eqn of plane 
 18x – y + 7z = d 
 It passes through (2, 3, –5) 
 36 – 3 – 35 = d \d = –2 
 \Eqn of plane 
 18x – y + 7z = –2 
 –18x + y – 7z = 2 
 \ a= –18, b= 1, c = –7, d= 2 
 a + 7b + c + 20d = – 18 + 7 – 7 + 40 = 22 
17. Official Ans. by NTA (D) 

Sol.  
 = ´ =

4Cn(s) 5 4! 120  

f(a)           +      2f(b)      =           f(c)         +      
f(d) 

5 2×1 3 4 
4 2×2 3 5 
1 2×3 2 5 

 
 = ´ =n(A) 2! 3 6  

 \ = = =
n(A) 6 1

P(A)
n(s) 120 20

 

18. Official Ans. by NTA (C) 

Sol. 1
r

(r 2) (r 1)
T tan

1 (r 2)(r 1)
- é ù+ - +

= ê ú+ + +ë û
 

 - -= + - +1 1tan (r 2) tan (r 1)  

 - -= -1 1
1T tan 3 tan 2  

 - -= -1 1
2T tan 4 tan 3  

 - -= + - +1 1
nT tan (n 2) tan (n 1)  

 
( )

1 1 1
n

n 2 2
S tan (n 2) tan 2 tan

1 2 n 2
- - - æ ö+ -

= + - = ç ÷ç ÷+ +è ø
 

    - æ ö= ç ÷+è ø
1 n

tan
2n 5

 

 -

®¥

æ öæ ö
ç ÷ç ÷+è øè ø

1

n

n
lim 6 tan tan

2n 5
 

 
®¥

= = =
+n

6n 6
lim 3

2n 5 2
 

19. Official Ans. by NTA (C) 

Sol. ( )( ) 1ˆ ˆ ˆ ˆ ˆa 2i k 3i j 2k
2

æ ö´ + ´ + +ç ÷
è ø

r
 

 ( ) 1ˆ ˆ ˆ ˆ ˆ ˆ2i 13j 4k 3i j 2k
2

æ ö= - - ´ + +ç ÷
è ø

 

 ( )

ˆ ˆ ˆi j k

6 2 a 2 13 4

1
3 2

2

- + = - -
r

 

 ˆ ˆ ˆa 3i 2 j 5k= + -
r

 

 Projection of a
r

 on vector ˆ ˆ ˆ2i 2 j k+ +  is 

 
( )ˆ ˆ ˆ2i 2j k 5

a
3 3

+ +
× =

r
 

20. Official Ans. by NTA (A) 
Sol.

 
5 3 4

cot 1,sec ,cos , tan
3 5 3

- - -
a = b = b = b =  

 ( )
4

1 13tan
4 71 1
3

- -
a + b = =

+ ´
 

SECTION-B 
1. Official Ans. by NTA (125) 
Sol.   

               
 
 Let M be the mid-point of PQ 

 ( )M 3 6, 2 1, 3 2\ = l + l + l +  

 

( ) ( ) ( )ˆ ˆ ˆNow, PM 3 5 i 2 1 j 3 1 k= l + + l - + l -
uuur

 

 ( )ˆ ˆ ˆPM 3i 2j 3k^ + +
uuur

Q  

 ( ) ( ) ( )3 3 5 2 2 1 3 3 1 0\ l + + l - + l - =  

 
5

11
-

l =  

A B

a
b
c
d

1
2
3
4
5

R( )a, b, g

M

Q(x, y, z)

P(1,2,3)

x 6 y 1 z 2
L :

3 2 3

- - -= =
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51 1 7

M , ,
11 11 11

æ ö\ ç ÷
è ø

 

 Since R is mid-point of PM 

 ( )22 125a + b + g =  

2. Official Ans. by NTA (0) 

Sol. 

7
2

i
i 1

x 62

20
7

=

-
=

å
 

 
2 2 2

1 2 7x 62 x 62 .... x 62 140Þ - + - + + - =  

 1If x 49=  

 
2

49 62 169- =  

 then, 
2 2

2 7x 62 .... x 62 Negative Number- + + - =  

 which is not possible, therefore, no student 
can fail.  

3. Official Ans. by NTA (10) 
Sol.   

  
 PQ is diameter of circle 

 2 2S : x y 2 2x 6 2y 14 0+ - - + =  

 ( ) ( )C 2,3 2 ,O 2 2, 2 2  

 1r 6=  

 ( ) ( )2 2 2
1S : x 2 2 y 2 2 r- + - =  

 Now in OCQD  

 
2 2 2OC CQ OQ+ =  

 4 + 6 = r2 
 r2 = 10 
4. Official Ans. by NTA (11) 

Sol. 
( )

®

- + - +
= -

- + +

2 2

3 2x 1

sin 3x 4x 1 x 1
lim 2

2x 7x ax b
 

 For finite limit 
 a  + b – 5 = 0 …(1) 
 Apply L’H rule 

 
®

- + - -
= -

- +

2

2x 1

cos(3x 4x 1)(6x 4) 2x
lim 2

(6x 14x a)
 

 For finite limit 

 6 – 14 + a = 0 

 =a 8  

 From (1)  = -b 3  

 Now (a – b) = 11 

5. Official Ans. by NTA (41651) 

 +
= =

+-
+

2 2

n

2

n n(n 1)
S

1 (n 2)1
(n 1)

 

 
+ +

=
+

2

n
n(n 2n 1)

S
(n 2)

 

 
+ +

=
+n

n[n(n 2) 1]
S

(n 2)
 

 
é ù= +ê ú+ë ûn

1
S n n

n 2
 

 
+ -

= +
+

2
n

n 2 2
S n

(n 2)
 

 = + -
+

2
n

2
S n 1

(n 2)
 

 
=

é ùæ ö+ - - -ç ÷ê ú+ +è øë û
å
50

2

n 1

1 1 1
Now (n n) 2

26 n 2 n 1
 

 
é ù´ ´ ´ æ ö= + - - -ç ÷ê úè øë û

1 50 51 101 50 51 1 1
2

26 6 2 52 2
 

 = 41651 

6. Official Ans. by NTA (58) 
Sol. - = g +2x 3y 5  

 a + = b +x 5y 1  

 Infinite many solution 

 
a b +

= =
- g +
5 1

2 3 5
 

 
-

a = g + = - b -
10

, 5 25 3 3
3

 

 a = - b + g = -9 30, 3 5 28  

 Now,  a + b + g = -9 3 5 58  

 9 3 5 58a + b + g =  

C

O

P Q
r1

r
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7. Official Ans. by NTA (25) 

Sol. 
1 i 1

A
i 0

+é ù
= ê ú-ë û

 

 2 1 i 1 1 i 1
A

i 0 i 0

+ +é ù é ù
= ê ú ê ú- -ë û ë û

 

 2 i 1 i
A

i 1 i

+é ù
= ê ú- + -ë û

 

 4 i 1 i i 1 i
A

i 1 i i 1 i

+ +é ù é ù
= ê ú ê ú- + - - + -ë û ë û

 

 4 1 0
A I

0 1
é ù

= =ê ú
ë û

 

 4n 1A A+ =  

 n 1,5,9,......,97=  

 Þ  total elements in the set is 25.  
8. Official Ans. by NTA (2) 

Sol. + = +2 2z z iz z  
 Consider z = x + iy 
 2x = (i + 1) (x2 – y2 + 2xyi) 
 Þ 2x = x2 – y2 – 2xy and x2 – y2 + 2xy = 0 
 Þ 2x = –4xy 

 Þ x = 0 or 
-

=
1

y
2

 

 Case 1 : x = 0 Þ y = 0 here z = 0 

 Case 2 : 
-

=
1

y
2

 

 Þ - - =24x 4x 1 0  

 - =2(2x 1) 2  

 - = ±2x 1 2  

 
±

=
1 2

x
2

 

 Here 
+ -

= - = -
1 2 i 1 2 i

z or z
2 2 2 2

 

 Sum of squares of modulus of z 

 
+ + - +

= + + = =
2 2(1 2) 1 (1 2) 1 8

0 2
4 4 4

 

9. Official Ans. by NTA (37) 
Sol. (1, 1), (1, 4), (4, 1), (2, 4), (4, 2), (3, 4), (4, 

3), (4, 4) – all have one choice for image. 
 (2, 1), (1, 2), (2, 2) – all have three choices 

for image 
 (3, 2), (2, 3), (3, 1), (1, 3), (3, 3) – all have 

two choices for image. 
 So the total functions = 3 × 3 × 2 × 2 × 2 = 72 
 Case 1 : None of the pre-images have 3 as 

image 
 Total functions = 2 × 2 × 1 × 1 × 1 = 4 
 Case 2 : None of the pre-images have 2 as 

image 
 Total functions = 2 × 2 × 2 × 2 × 2 = 32 
 Case 3 : None of the pre-images have either 3 

or 2 as image 
 Total functions = 1 × 1 × 1 × 1 × 1 = 1 
 \Total onto functions = 72 – 4 – 32 + 1 = 37 
10. Official Ans. by NTA (9) 
Sol. If we take  

 
p q r s

F F T F
 

 The truth value of all the propositions will be 
true. 
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SET # 11
PHYSICS 

SECTION-A 
1. Official Ans. by NTA (D) 
Sol. Let they meet at time t. 

 
2h 2 80

t
g 10

´
= =  

 = 4 sec 
 Time taken by ball B to meet A = 2 sec 

 using S = ut + 21
at

2
  

 –80 = –u × 2 + 21
( 10)(2)

2
-  

 u = 30  
2. Official Ans. by NTA (B) 

Sol. Mass of pieces by 
M M M

, ,
4 4 2

 

 conserving momentum 
 1 2 3P P P 0+ + =

r r r
 

 ( )3 1 2P P P= - +  

 As 1 2P &P  are perpendicular 

 so 2 2
3 1 2P P P= +  

 3

M
P (50)

4
=  

 & 3

M
P v

2
=  

 so v = 25 
3. Official Ans. by NTA (B) 

Sol. 
0 0

A N
A N

=  

 
5

3
0

2 10 N
N2.56 10

-

-

´
=

´
 

 0

0

NN 1
N

N 128 128
= Þ =  

 After 7 half life activity comes down to given 
value T = 7 × 5 

 = 35 days 
4. Official Ans. by NTA (C) 
Sol. L0 = angular momentum of shell about O. 
 As shell is rolling 
 so Vcm = wR 
 L0 = mVcm R + Iw 

 = 1 × wR × R + 22
R

3
w  

 25
R

3
= w  

 so a = 5 

5. Official Ans. by NTA (C) 

Sol. No of moles = 
44.8

2
22.4

=  

 Gas is mono atomic so V

3
C R

2
=  

 DQ = nCVDT  

 
3

2 R(20)
2

= ´  

 = 60 R 
 = 60 × 8.3 
 = 498 J 
6. Official Ans. by NTA (C) 
Sol. By Hooke's Law 
 so F a DL 

 1 1

2 2

F L

F L

D
=

D
 

 
( )
( )

1

2

L L10
20 L L

-
=

-
 

 L = 2L1 – L2  
7. Official Ans. by NTA (B) 
Sol. To free the electron from metal surface 

minimum energy required, is equal to the 
work function of that metal. 

 So Assertion A, is correct. 
 hv = w0 + K. E.max 
 if hv = w0 
 Þ K.E.max = 0  
 Hence reason R, is correct, But R is not the 

correct explanation of A. 
8. Official Ans. by NTA (D) 
Sol. By work energy theorem 
 work done by net force = DK.E.  

 2 2
f i

1 1
w m m

2 2
Þ = u - u  

 ( )2 51
w 0.5 0.25 (4)

2
= ´ ´ ´  

 w 16J=  (D) 

9. Official Ans. by NTA (C) 
Sol. radius of paerticle in cyclotron 

 
2mK.E.

r
qB

=  

 So ratio of new radius to original 

 n n

0 0

r (K.E.)
4 2 :1

r (K.E)
= = Þ  (C) 
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10. Official Ans. by NTA (C) 
Sol. at wr, XC = XL 

 r
r

1
L

C
Þ = w

w
 

 So if w < wr then xC will increase and XL will 
decrease. 

 Hence to left of wr circuit is capacitive  

 ( )22
C LZ R X X= + -  

 at wr, 2 2Z R O R= + =  (C)  

11. Official Ans. by NTA (C)  

Sol. 
dp dm

F
dt dt

= = u  

 Þ Ma = 10 × 1 
 Þ 2a = 10 
 a = 5m/sec2 

12. Official Ans. by NTA (C) 
Sol. By principle of homogenity 

 [ ]
2

a
P

v
é ù= ê úë û

 and [b] = [v] 

 [ ]a
PV

b
é ùÞ =ê úë û

 (C) 

13. Official Ans. by NTA (C) 
Sol. (a2 + b2 + 2ab cosq) = 4 (a2 + b2 –2ab cosq) 
 put a = b we get 
 2a2 + 2a2 cosq = 8a2 – 8a2 cosq 

 
3

cos
5

q =   

14. Official Ans. by NTA (A) 

Sol. 

3

escape

4
2G R2Gm 3V

R R

r´ p
= Þ  

 2
escapeV Rµ r  

 \ if r is 4 times and Radius is halved. 
 Þ Vescape will remain same \ Ans (A) 
15. Official Ans. by NTA (A) 
Sol. BH = B cosq 

 HB 0.5G G
B

cos cos30 3
\ = = Þ

q °
  

16. Official Ans. by NTA (B) 
Sol. P waveV max 4V=  

 
4

A 4 A
k 2
w læ öw = Þ =ç ÷ pè ø

 

 
2 A 20

5
4 4
p p

l = Þ Þ p   

17. Official Ans. by NTA (A) 

Sol. 21
E (KC)v

2
Þ  

 \ % change  

 Þ  

2 2
2 1

2 1

2 1
1

1 1
K CV K CV K K2 2 100

1 KK CV
2

- -
= ´  

 
15 10

100 50%
10
-

Þ ´ =  

18. Official Ans. by NTA (D) 

Sol. Distance travelled by particle before stopping 

 
2 2 2 6

6 5

V v m (200) 100 10
S 0.5m

2a 2qE 2 40 10 10

-

-

´ ´
= Þ Þ =

´ ´ ´
  

19. Official Ans. by NTA (D) 

Sol. Fringe width b = 
D
d
l

  

 l1 = 5000 Å 

 ( )10 4
1

D
5000 10 5 10 m

d
- -b = ´ = ´  ….(I) 

 
( )

( )10
2

D
6000 10 x

2d
-b = ´ =  (let) ….(II) 

 Divide (II) & (I) 

 
10

2
10 4

1

3000 10 x
5000 10 5 10

-

- -

b ´
= =

b ´ ´
 

 x = 3 × 10–4 m or 0.3 mm 

20. Official Ans. by NTA (B) 

Sol. Frequency at 1000 nm  

 = 14
9

3 10
3 10 Hz

1000 10-

´
Þ ´

´
 

 available for channel band width 

 14 122
3 10 6 10 Hz

100
= ´ ´ Þ ´  

 Bandwidth for 1 channel = 8000 Hz 

 \ No. of channel  

 = 
12

7 7
3

6 10 600
10 75 10

88 10
´

Þ ´ = ´
´
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SECTION-B 
1. Official Ans. by NTA (15) 

Sol. 
2

2dQ V
i R

dt R
= =  (we know) 

 Þ In 't' time , DQ = 
2V

t
R

æ ö
ç ÷
è ø

 

 Given that, (for same source, v = same) 

 
2 2

0
1 2

v V
Q 20 60

R R
= ´ = ´  ….(1) 

 2 1R 3RÞ =  …..(ii) 

 If they are connected in parallel then 

2 1 1 1 1

1 2 1 1

R R 3R .R 3R
Re q

R R 3R R 4
æ ö= = = ç ÷

+ + è ø
 

 To produce same heat, using equation …(1) 

 
2 2

0
11

V v
Q 20 t

3RR
4

= ´ = ´
æ ö
ç ÷
è ø

 

 
3 20

t 15min
4

´
= =   

2. Official Ans. by NTA (43) 

Sol. 2
0 0

1
I E C

2
æ ö= eç ÷
è ø

 

 
0 12 8

0

2I 2 0.22
E 12.873

C 8.85 10 3 10-

´
Þ Þ Þ =

e ´ ´ ´
 

 8 90
8

E 12.873
B 4.291 10 43 10

C 3 10
- -Þ Þ = ´ = ´

´
 

3. Official Ans. by NTA (21) 

Sol. 

 

4 2.5

K 2K

(1) (2)
 

 

Q 1
T

t R
D æ ö= Dç ÷D è ø

 

 R : Thermal resistivity 

 1 1
1

1

L L
R

K A K(120)
\ = =  

 L1 = 4 cm 
 A = 120 cm2 

 2

2.5
R

(2K)(120)
=  

 Now, Req of this series combination 
 Req = R1 + R2  
 where Leq = 4 + 2.5 = 6.5 

 eq

eq

L 4 5
2K (A) K(120)

2K(120)

= +  

 
eq

6.5 4 5
K (120) K(120) 4K(120)

= +  

 
eq

6.5 21
K 4K

=  

 eq

26 5
K K 1 K

21 21
æ ö= = +ç ÷
è ø

 

 \ a = 21 
4. Official Ans. by NTA (700) 
Sol. A = 10 cm  

 \ Total Energy = 21
KA

2
 

 By energy conservation we can final v at  
x = 5 

 2 2 21 1 1
K(10) K(5) mv

2 2 2
= +  

 
75K

V
m

=  

 Now, velocity is tripled through external 
mean so the amplitude of SHM will charge 
and so the total energy, (but potential) energy 
at this moment will remain same) 

 

2

2 21 1 75K 1
K(5) m 3 KA

2 2 m 2

æ ö
\ + =ç ÷

è ø
 

 Þ 25 K + 675 K = KA2 

 A 700\ =  

 \ x = 700  
5. Official Ans. by NTA (144) 

Sol. 1
A

= r
l

 

 
( )2

31.4
1

2.4
4

r´
=

p
 

 
2(2.4)

314
4

p
= r´  

 
2.4 2.4

10
4
´

= r´  

 
0.6 2.4

10
´

= r  

 
1.44
10

= r  

 0.144 = r 
 144 × 10–3 = r  
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6. Official Ans. by NTA (102) 

Sol. 2 2

1 1

Q T
1 1

Q T
- = -  

 2 2

1 1

Q T

Q T
=  

 2T225
300 500

=  

 2

500 225
T

300
´

=  

 375 = T2 
 102°C = T2 

7. Official Ans. by NTA (3) 

Sol. d cot
2
q

µ  

 cot2 30° = x cot2 45° 
 3 = x 
8. Official Ans. by NTA (2) 

Sol. DiB = 100 mA C

B

i

i

D
b =

D
 

 DiC = 10 mA 

 power = 2 0

in

R

R
b ´  

 
2

10 2
Power

0.1 1
æ ö= ´ç ÷
è ø

 

 Power = 100 × 100 × 2 
 Gain = 2 × 104 
9. Official Ans. by NTA (225) 

Sol. 

 

15 cm 

15 cm 

m = 3/2 
 

 

3 3
112 2

V 15

-
- =

¥
 

 
3 1

2V 30
=  

 V = 45 cm 

 

3
11 3 2

2 2V
15 15

-
- =

-

 

 
1 1 1
V 10 30

- =  

 
1 1 1 4
V 10 30 30

= + =  

 V 7.5=  

 V 22.5=  

 v = 225 mm 
10. Official Ans. by NTA (10) 

Sol. 

 

 

 

15V 1W 

2W

 

 
15

i 5A
3

= =

 

 15 – 5 (1) = 10 Volt 
 

CHEMISTRY 
SECTION-A 

1. Official Ans. by NTA (C) 

Sol. 
3

3 4
4.640 10Moles of Fe O 20

232
´

= =  

 
32.52 10Moles of CO 90

28
´

= =  

 So limiting Reagent = Fe3O4 

 So moles of Fe formed = 60 
 Weight of Fe = 60 × 56 = 3360 gms 
2. Official Ans. by NTA (D) 
Sol. (A) Cr = [Ar]3d5 4s1 

 (B) m = – l to +l 

 (C) According to Aufbau principle, orbitals 
are filled in order of their increasing energies. 

 (D) Total nodes = n – 1 
3. Official Ans. by NTA (C) 
Sol. LiCl > NaCl > KCl > CsCl (Covalent 

character) 
4. Official Ans. by NTA (D) 
Sol. In deionized water no common ion effect will 

take place so maximum solubility  
5. Official Ans. by NTA (D) 
Sol. As equal & similar charge particle will repel 

each other, hence will never precipitate.  
 



®

 
ALLEN® JEE (Main) Examination June-2022 

    
 

141

E 

no
de

06
\B

0B
B-

BC
\K

ot
a\

Je
e 

M
ai

n\
JE

E 
M

ai
n-

20
22

_T
es

t P
ap

er
 B

oo
kl

et
\0

3_
Ju

ne
 S

ET
-1

 to
 1

2_
PC

M
_S

ol
ut

io
n.

D
oc

 

6. Official Ans. by NTA (A) 
Sol. 78Pt = [Xe] 4f14 5d9 6s1  
 (Exceptional electronic configuration) 
7. Official Ans. by NTA (D) 
Sol.  For ZnS, KCN is used as depressant. 
 For Gold and silver Þ leaching [Cyanide 

process] 
8. Official Ans. by NTA (C) 
Sol. In option (A) and (C) reducing action of 

hydrogen peroxide is shown. 
 In option (A) it is in acidic medium, in option 

(B) it is in basic medium.  
 or 
 For reducing ability H2O2 changes to O2 , i.e. 

oxidize , so in option 'A' & 'C' O2  is formed 
but 'A' is in acidic medium so option - C 
correct.  

9. Official Ans. by NTA (A) 
Sol.  NCERT Table 10.1.5 

Metal Li Na K Rb Cs 
Colou
r 

Crimso
n red 

Yello
w 

Viole
t 

Red 
Viole
t 

Blue 

l/nm 670.8 589.2 766.5 780.0 455.
5 

10. Official Ans. by NTA (A) 
Sol. Caesium is used in devising photoelectric 

cells. 
 Boron fibres are used in making bullet–proof 

vest. 
 Silicones being surrounded by non–polar 

alkyl groups are water repelling in nature. 
 Gallium is less toxic and has a very high 

boiling point, so it is used in high 
temperature thermometers. 

11. Official Ans. by NTA (B) 
Sol.  P4 + 3NaOH + 3H2O ® PH3 + 3NaH2PO2 
 oxoacid = H3PO2 (hypo phosphorus acid) or 

(phosphinic acid) 
12. Official Ans. by NTA (A) 
Sol.  CaCO3 + H2SO4 ® CaSO4 + H2O + CO2 
13. Official Ans. by NTA (D) 

Sol. 

CH3

CH3

C=CH2
KMnO4/H

f CH3

CH3

C=O

+CO2
 

14.   Official Ans. by NTA (B) 

Sol.

  

15. Official Ans. by NTA (A) 

Sol. 

 

R–OH   + R–C–OH R–O–C–R 

O O 

nucleophilic acyl substitution 
 

electron with drawing group on carboxylic 

acid will increase the rate of esterification 

16. Official Ans. by NTA (C) 

Sol.   

 

 

Br  

OH  

RLi  
Li  

OLi  
+ RBr  

O = C = O   

C 
O  

O–  Li 

OLi  

H3 O
+

 

OH  

CO2H

 

NH2  

Br2 
(excess) 
H2O  

NH2 
Br  Br  

Br  

  

NH 2  

(i) CH3  –  C– O–C–CH3  

N –C– CH3  O O  

O 

Br2|CH3COOH  

NH2 

Br  

HCl  

N –C–NH3  

Br  

O  
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17. Official Ans. by NTA (C) 
 Buna –  N is synthetic rubber which can be 

stretched and retains its original status on 
releasing the force. 

18. Official Ans. by NTA (B) 
Sol.  DNA contains Þ b – D – 2 – deoxyribose 
 RNA  contains Þ b – D – ribose 
19. Official Ans. by NTA (C) 

Sol. 

 
H

NH2

Histamine 
N

N

 

 Histamine is nitrogenous compound it does 
not contain sulpher. 

20. Official Ans. by NTA (C) 
Sol. Phenol are weakly acidic. Phenol is more 

acidic than alcohol & H2O statement (I) is 
correct. (II) is incorrect. 

 
SECTION-B 

1. Official Ans. by NTA (152) 

Sol. Assuming ideal behaviour 
dRTP
M

=  

 
100P atm,
760

=  T = 257 + 273 = 530 K 

 d = 0.46 gm/L 

 
0.46 0.082 530So M 760

100
´ ´

= ´  

 = 151.93  152»  
2. Official Ans. by NTA (117) 
Sol. Given data is for 1 moles and asked for 5 

moles so value is 23.4 × 5 = 117 kJ 
3. Official Ans. by NTA (5) 
Sol. M = d × V = 1.02 × 1.2 = 1.224 gm 
 Moles of acetic acid = 0.0204 moles in 2L 
 So molality = 0.0102 mol/kg 
 Now DTf = i × Kf × M  
 i = 1 + a for acetic acid 
 0.0198 = (1 + a) × 1.85 × 0.0102 
 a = 0.04928 
 @ 5%   
4. Official Ans. by NTA (127) 
Sol. At anode 
 2H2O ® O2(g) + 4H+ + 4e– 
 At cathode  
 2H+ + 2e– ® H2(g) 

 Now number of gm eq. = 
i t

96500
´

 

 
0.1 2 60 60

96500
´ ´ ´

=  

 = 0.00746 

 
2O

0.00746V 22.7 0.0423
4

= ´ =  

 
2H

0.00746V 22.7 0.0846
2

= ´ =  

 VTotal »  127 ml or cc 

5. Official Ans. by NTA (1) 

Sol. a2

1 1 2

EK 1 1n
K R T T

æ ö æ ö= -ç ÷ ç ÷
è ø è ø

l  

 2

1

K 532611 10n
K 8.3 310 300

æ ö æ ö= ´ç ÷ç ÷ ´è øè ø
l  

 where K2 is at 310 K & K1 is at 300 K 

 2

1

Kn 6.9
K

æ ö =ç ÷
è ø

l  

 = 3×ln10 

 2

1

Kn n10
K

3=l l  

 K2 = K1 × 103 

 K1 = K2 × 103 

 So K = 1 

6. Official Ans. by NTA (6) 

Sol.  4FeCr2O4 + 8Na2CO3 + 7O2 ®  

8Na2CrO4 + 2Fe2O3 + 8CO2 

 2Na2CrO4 + 2H+ ® 2 2 7

B

Na Cr O
14243

 + 2Na+ + H2O 

 
 

Cr 
O 
O 
O 

O 
Cr 

O 
O 
O 

2– 

2Na+ 

 
7. Official Ans. by NTA (0) 

Sol.  
7 4

2– –
4 4 2 23MnO 4H 2MnO MnO 2H O

+ +
++ ¾¾® + +  

 
7

Mn
+

 = no. of unpaired electrons is '0' 

 m = 0 B.M. 
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8. Official Ans. by NTA (64) 
Sol. Meq of H2SO4 used by  

NH3 =  12.5 × 1 × 2 = 25  
 % of N in the compound  

 = 
–325 10 14 100
0.55

´ ´ ´
= 63.6 

or 
 Meq. of H2SO4 = Meq. of NH3 
 12. 5 × 1 × 2 = 25 meq. of NH3 
 = 25 millimoles of NH3 
 So Millimoles of 'N' = 25 
 Moles of 'N' = 25 × 10–3 
 wt. of N = 14 × 25×10–3 

 
314 25 10%N 100

0.55

-´ ´
= ´  

 = 63.66 
 64%»      
9. Official Ans. by NTA (3) 

Sol. 

 

Cl

*

NH2

OH 
* 

O OH 

* 

*
*

 

 Number of compounds containing 
asymmetric carbons are three. 

10. Official Ans. by NTA (1) 
Sol. 

C
6
H

12
O

6
 Zymase CH

3
CH

2
OH + CO2 

A

NaOI 

CHI
3
 + H–C–O¯Na

+
 

O 

B

 
 no. of carbon atoms present in B is 1. 
 

MATHEMATICS 
SECTION-A 

1. Official Ans. by NTA (C) 
Sol. Let matrix A is singular then |A| = 0 
 Number of singular matrix = All entries are 

same + only two prime number are used in 
matrix  

 = 10 + 10 × 9 × 2 
 = 190 

 Required probability = 4 3

190 19
10 10

=  

2. Official Ans. by NTA (A) 

Sol. 
dy dv

y vx v x
dx dx

= Þ = +  

 2dv
x v 16

dx
Þ = +  

 
2

dv dx
xv 16

Þ =
+

ò ò  

 2n|v v 16| lnx lnCÞ + + = +l  

 2 2 2y y 16x CxÞ + + =  

 As y (1) = 3 Þ C = 8 
 Þ y (2) = 15 
3. Official Ans. by NTA (C) 

Sol. 
2 2 2

a 2 b 4 c 7 2(6 4 28 2)
3 1 4 3 1 4
- - - - - + -

= = =
- + +

 

 
84 28 112

a 2,b 4,C 7
13 13 13
- -

Þ = + = + = +  

 2a b 2c 6Þ + + = -  
4. Official Ans. by NTA (C) 

Sol. 

3

2

f(x) x 3x,x 1
2, 1 x 2

x 2x 6,2 x 3

9,3 x 4
10,4 x 5
11,x 5
2x 1,x 5

ì = - £ -
ï - < <ï
ï + - < <
ïï £ <í
ï £ <ï

=ï
ï + >ïî

  

 Clearly f (x) is not differentiable at  
 x = 2, 3, 4, 5 Þ m = 4 

 
1 2

3

2 1

27
I (x 3x)dx 2 dx

4

-

- -

= - + × =ò ò  

5. Official Ans. by NTA (A) 

Sol. 
a c 10

3|c|
×

=

r r

r  

 
6 2 10

2
31 4 4

a + +
Þ = Þ a =

+ +
 

 and   

$

$

i j k

3 4 6i j k
1 2 2

- b = - + +
-

$ $

$ $  

 
2 8 6 1

3

Þ b - = - Þ b =
Þ a + b =
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6. Official Ans. by NTA (C) 
Sol.   

 

A

x =1
y 2x=

y =8x2

y 2 2=

4 2

2 2

2 B
C

1 2 43

 

 Area of DABC 
1 2

( 2) 1
2 2

= × =  

 So required Area = 

( )
4

0

2
8x 2x dx

2
- -ò  

 =  
32 2 2 13 2

8 2
3 2 6

- - =  

7. Official Ans. by NTA (B) 

Sol. 
-

- =
d

2 1 1
1 3 2 0
1 4

 

 Þ d = –3 

And 

7 1 1
1 3 2 0 K 6
K 4 3

-
- = Þ =

-
 

  Þ d + K = 3 
Alternate  
 2x + y – z = 7   .........(1) 
 x – 3y + 2z = 1   .........(2) 
 x + 4y + dz = k   .........(3) 
 Equation (2) + (3) 
 We get 2x + y + (2 + d) z = 1 + K   ......(4) 
 For infinitely solution 
 Form equation (1) and (4) 

 2 + d = –1 Þ  3d = -  

 1 +  k = 7 Þ  k 6=  

 d + k = 3 
8. Official Ans. by NTA (A) 
Sol. X2 = 1 – 2i      Þ  a2 =1 – 2i ,   b2 = 1 – 2i 
 Hence a8 = b8 

 |a8 + b8| = |2a8| = 2|a2|4 

 = 2 
4

5  = 50 

9. Official Ans. by NTA (C) 
Sol. p  Ú q Þ q 
 Þ ~ (p Ú q) Ú q 
 Þ (~ p Ù ~ q) Ú q 
 Þ (~ p Ú q) Ù (~ q Ú q) 
 Þ (~ p Ú q) Ù t = ~ p Ú q 
 Now by taking option C 
  (p Ù q) Þ ~ p Ú q 
 Þ ~ p Ú ~ q Ú ~ p Ú q 
 Þ t 
 Hence C 
10. Official Ans. by NTA (A) 

Sol. 

æ ö
ç ÷

= ç ÷
ç ÷
è ø

2

2

1 2 2

A 1 / 2 1 2

1 / 2 1 / 2 1

 

 A2 = 3A 
 A3 = 32A 
 A2 + A3 + …. A10 

 = 3A + 32A + …+39A 
93(3 1)

A
3 1

-
=

-
 

 
103 3

A
2
-

=  

11. Official Ans. by NTA (D) 
Sol. A = {1, 2, 3} 
 R =  {(1, 1), (1, 2), (1, 3) (2, 1), (2, 2), (2, 3) 

(3,1), (3, 2) (3, 3)} 
12. Official Ans. by NTA (B) 
Sol. a2 = 1, a3 = 3 a4 = 6 

 n

n(n 1)
a

2
-

=  

 n
n 2

n(n 1)
S

2(7 )

¥

=

-
= å  

 2 3 4 5 5

1 3 6 10 15
S ......

7 7 7 7 7
= + + + + +  

 = + + + +3 4 5 6

S 1 3 6 10
...

7 7 7 7 7
 

 2 3 4 5

S 1 2 3 4
6 ...

7 7 7 7 7
= + + + +  

 2 3 4 5

S 1 2 3
6

7 7 7 7
= + + +... 

 
2

2 3

S 6 1 1 1 / 7
6 ...

7 7 7 7 1 1 / 7
× = + + =

-
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 2

S 1
6 6

7 7 6
´ = ×

´
 

 3

7 7
S

6 216
= =  

 Alternate  
 an+2 = 2an+1 – an +1  

 Þ n 2 n 1 n
n 2 n 1 n n 2

a a a2 1 1
7 7 7 49 7 7

+ +
+ + += - +   

 Þ n 2 n 1 n
n 2 n 1 n n 2

n 2 n 2 n 2 n 2

a a a2 1 1
7 7 7 49 7 7

¥ ¥ ¥ ¥
+ +
+ + +

= = = =

= - +å å å å   

 Let n
n

n 2

a
p

7

¥

=

=å   

 Þ 
4

32 2
2 3 2

aa a2 1 1 / 7
p p p

17 7 7 7 49 1
7

æ ö æ ö- - = - - +ç ÷ç ÷ è øè ø -
  

 Q a2 = 1, a3 = 3  

 Þ 3 3

1 3 2 2 p 1
p p

49 343 7 7 49 6.7
- - = - - +   

 Þ 
7

p
216

=   

13. Official Ans. by NTA (C) 
Sol.   

  

A¢

 
 M1 = 3/2     M2 = 2/x 

 
-

p = =
+

3 / 2 2 / x
tan / 4 1

1 6 / 2x
 

 Þ x1 = 10,    x2 = – 2/5 
 Þ AA1 = 52/5 
14. Official Ans. by NTA (B) 
Sol. 

       
 3a = x                    4b = 22  – x 
 a = 2/13 

 2 2
T

3
A a b

4
= +  

 
2

23 (22 x)
x / 9

4 16
-

= +  

 
dA

0
dx

=   Þ  
3 1 22

x 0
2 9 8 8

æ ö
+ - =ç ÷ç ÷´è ø

  

 Þ
4 3 9 11

x
36 2

æ ö+
=ç ÷ç ÷

è ø
 

a = x/3 

 

æ ö
ç ÷æ öç ÷= ç ÷+ è øç ÷
ç ÷
è ø

11 / 2 1
a

34 3 9
36

 
66

4 3 9
=

+
 

15. Official Ans. by NTA (D) 

Sol. 

1
2

1
2sin

4x 11 1

- æ ö
ç ÷-è ø- £ £
p

 

 1
2

1
/ 2 sin / 2

4x 1
--p £ £ p

-
 

Always 2

1
1 1

4x 1
- £ £

-
 

 
éæ ö öÎ ¥ ¥êç ÷ ÷

è ø øë
U

1 1
x , ,

2 2
 

16. Official Ans. by NTA (D) 

Sol. General term  

 3 1 2 31 2 r 3r 2r 5rr r
r 1

1 2 3

10
T (3) ( 2) (5) (x)

r r r
+ -

+ = -   

 3r1 + 2r2 – 5r3 = 0  ...(1)  

 r1 + r2 + r3 = 10 ...(2)  

 from equation (1) and (2)  

 r1 + 2(10 – r3) – 5r3 = 0  

 r1 + 20 = 7r3  

 (r1, r2, r3) = (1, 6, 3)  

 constant term = 1 6 310
(3) ( 2) (5)

1 6 3
-  

 = 29.32.54.71  

 l = 9 
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17. Official Ans. by NTA (D) 

Sol. 
5

0

x
I cos x dx

2

æ öé ù= p - pç ÷ê úë ûè ø
ò   

 Þ 
2 4 5

0 2 4

I cos( x)dx cos( x )dx cos( x 2 )dx= p + p - p + p - pò ò ò  

 Þ 
2 4 5

0 2 4

sin x sin( x ) sin( x 2 )
I

p p - p p - pé ù é ù é ù= + +ê ú ê ú ê úp p pë û ë û ë û
  

 Þ I = 0 
18. Official Ans. by NTA (B) 
Sol. PQ is focal chord  

y

90°S(1,0)
R(3,0) x

Q 

 
 mPR . mPQ = –1 

 2

2

2t 2 / t
1

1t 3 3
t

-
´ = -

- -
 

  (t2 – 1)2 = 0 

 Þ t = 1 

 Þ P & Q must be end point of latus rectum:  
  P(1, 2) & Q(1, –2) 

 \ 
22b

4
a

=  & ae =1 

 Q We know that  b2 = a2 (1 – e2) 

 \ a = 1 2+  

 Q 

2
2

2

b
e 1

a
= -  

 \ 2e 3 2 2= -  

   
2

1
3 2 2

e
= +  

19. Official Ans. by NTA (C) 

Sol. 2 3 2
OP

2

- +
=  

  

O(2,3)

N

x – y + 2 = 0 

A

B

90–q
q

q

P

q

 

 
3

OP
2

=  

 2 2AP OA OP= -  

 
1

2
=  

 tanq = 3 

 \ sinq = 
3 AP

AN10
=  

 
5

AN BN
3

Þ = =  

 Area of DANB = ( )21
. AN sin 2

2
q  = 

1
6

 

20. Official Ans. by NTA (B) 

Sol. = =å ix 24
x

5 5
 Þ =å ix 24  

 æ ös = - =ç ÷
è ø

å 22
i2 x 24 194

5 5 25
 

 Þ =å 2
ix 154  

 1 2 3 4x x x x 14+ + + =    

 Þ 5x 10=  

 
+ + +

s = - =
2 2 2 2

2 1 2 3 4x x x x 49
a

4 4
 

 2 2 2 2
1 2 3 4x x x x 4a 49+ + + = +  

 = - -2
5x 154 4a 49  

 100 105 4a 4a 5Þ = - Þ =  

 4a + x5 = 15  
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SECTION-B 
1. Official Ans. by NTA (26) 

Sol. z 2 1- £  

  

Im P(0, 4)

D

A 
(1,0)

C(2, 0)
q 

B(2, 1) 

 
 (x – 2)2 + y2 £ 1 ….. (1) 
 &  

 z(1 + i) + z (1 – i) £ 2 
 Put z = x + iy 

 \ x – y £ 1 ….. (2) 

 PA = 17 , PB = 13  

 Maximum is PA & Minimum is PD 

 Let D (2 +cosq, 0 + sinq) 

 \ mcp = tanq = –2 

 cosq = – 
1

5
, sinq = 

2

5
 

 \ D 
1 2

2 ,
5 5

æ ö
-ç ÷

è ø
 

 Þ 1

1 2i
z 2

5 5

æ ö
= - +ç ÷

è ø
 

 1 2

25 4 5
z & z 1

5
-

= =  

 \ 
2

2z 1=  

 \ 5 ( )2 2

1 2z z 30 4 5+ = -  

 \ a = 30 

 b = –4 

 \ a + b = 26 
2. Official Ans. by NTA (2) 

Sol. 
-

+ =
-

1tan ( 2 cot 2x)
4

dy 2
y xe

dx 2cos x cos 2x
 

 
-ò 4

dx
2cos x cos 2x

  

 = =
+ +ò ò

4

4 4 4

dx cosec x dx
cos x sin x 1 cot x

 

 

-

æ ö æ ö+ -ç ÷ ç ÷+ -è ø= - = - = ç ÷
+ æ ö ç ÷ç ÷- +ç ÷ è øè ø

ò ò
2 2

1
4 2

1 11 tt 1 1t tdt dt tan
t 1 2 21

t 2
t

 

 Cotx = t 

 ( )11
tan 2 cot 2x

2
-= -  

 \ 
--=
1tan ( 2cot2x)IF e  

 
-- 1tan ( 2cot 2x)ye x dx= ò  

 ( )-- 1tan 2 cot 2x
ye  

2x
c

2
= +  

 
2

y c
4 32
p pæ ö = +ç ÷

è ø
 Þ  c = 0 

 
-

=
1

2
tan ( 2 cot 2x)x

y e
2

 

 
- pæ ö

ç ÷
è øp pæ ö =ç ÷

è ø

1 22 tan 2 cot
3y e

3 18
 

 
- æ ö

- ç ÷ç ÷
è øp

=
1 22 tan

3e
18

 

 
2
3

a =  Þ 23 2a =  

3. Official Ans. by NTA (26) 
Sol. Points P(1, 2, –1) and Q (2, –1, 3) lie on same 

side of the plane. 
 Perpendicular distance of point P from plane 

is  

 
2 2 2

1 2 1 1 1

31 1 1

- + - -
=

+ +
 

 Perpendicular distance of point Q from plane 
is  

 
2 2 2

2 1 3 1 1

31 1 1

- - + -
= =

+ +
 

 Þ PQ
uuur

 is parallel to given plane. So, distance 

between P and Q = distance between their 
foot of perpendiculars. 

 ( ) ( ) ( )2 2 2
PQ 1 2 2 1 1 3Þ = - + + + - -
uuur

 

 = 26  

 
2

2PQ 26 d= =
uuur
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 Alternate  
  − + + − 1 = 0  

 

M N

Q(2, –1, 3)P(1, 2, –1)

 
 ( )1 1 1M x ,y , z  

 1 1 1x 1 y 2 z 1 1
1 1 1 3
- - +

= = =
-

 

 
-

= = =1 1 1

2 7 2
x , y , z

3 3 3
 

 
2 7 2

M , ,
3 3 3

-æ ö
ç ÷
è ø

 

 ( )2 2 2N x ,y , z  

 2 2 2x 2 y 1 z 3 1
1 1 1 3
- + -

= = =
-

 

 2 2

5 2
x , y ,

3 3
-

= =  2

10
z

3
=  

 
5 2 10

N , ,
3 3 3

-æ ö= ç ÷
è ø

 

 d2 = 12 + 32 +42 = 26 
4. Official Ans. by NTA (32) 
Sol. 3cos22q + 6 cos2q − 10 cos2q + 5 =0 
 3cos22q + 6 cos2q − 5 (1 + cos2q) + 5 =0 
 3cos22q + cos2q = 0 
 Cos2q = 0 OR cos2q = −1/3 
 [ 4 ,4 ]q Î - p p  

 2q = (2n + 1).
2
p

  

 / 4. 3 / 4........ 15 / 4\ q = ±p ± p ± p  

 Similarly cos2q = − 1/3 gives 16 solution  
5. Official Ans. by NTA (1) 

Sol. 2q – cos2 q  + 2  = 0 

 Þ  2cos 2 2q = q+  

 y 2 2= q +  

 

y = cos2q

y 2 2= q +

(0, 1)

p/2-p/2

  
 Both graphs intersect at one point. 

6. Official Ans. by NTA (29) 

Sol. 1 11 1
50 tan 3 tan 2 cos

2 5
- -æ ö

+ç ÷
è ø

 

11
4 2 tan tan 2 2

2
-æ ö+ ç ÷

è ø
 

 1 1 11 1
50 tan tan 2(tan tan 2)

2 2
- - -æ ö= + +ç ÷

è ø
 

 11
4 2 tan tan 2 2

2
-æ ö+ ç ÷

è ø
 

 1 1
50 tan tan 2. )

2 2
- pæ ö= +ç ÷

è ø

1
4 2

2
+ ´  

 1 1
50 tan tan 4

2
-æ ö= +ç ÷

è ø
 

 = 25 +4 = 29 
7. Official Ans. by NTA (3395) 
Sol. f(x) = (c + 1) x2 + (1 – c2) x+ 2 k ....(1) 

 & f (x + y) = f(x) + f(y) – xy     "xy ∈ R  
 

y 0 y 0

f(x y) f(x) f(y) xy
lim lim f '(x) f '(0) x

y y® ®

+ - -
= Þ = -  

 21
f(x) x f '(0).x

2
= - + + l    but  f(0)  =  0  

0Þ l =  

 2 21
f(x) x (1 c ).x

2
= - + -    ....(2) 

\ as f’(0) = 1−c2 

 Comparing equation (1) and (2) 

 We obtain, c = 
3
2

-  

\ 21 5
f(x) x x

2 4
= - -  

 Now 
20

x 1

|2 f(x)|
=

å  = 
20 20

2

x 1 x 1

5
x . x

2= =

+å å  

  = 2870 + 525 
  = 3395  
 8. Official Ans. by NTA (88) 

Sol. 
2 2

2 2

x y
1

a b
- =  

 Given 
2 2

2
2 2

b 11 b
e 1 1

4a a
= + Þ = +   

 2 27
b a

4
Þ =  
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 \ 
2 2

2 2

x y
1

(a) 7
a

2

- =
æ ö
ç ÷ç ÷
è ø

 Now given 

 ( )7a
2a 2. 4 2 2 14

2
+ = +  

 ( )+ = +a 2 7 4 2(2 7)  

 2a 4 2 a 32= Þ =  

 2 7
b 16 2 56

4
= ´ ´ =  

9. Official Ans. by NTA (28) 

Sol. $
1P : r.(2i j 3k) 4+ - =

)r $  

 P1:  2x + y − 3z = 4 

 
2P x 2 y 3 z 2

0 1 5 0
1 1 0

- + -
- =

- -
 

 5x 5y z 23 0Þ- + + + =  

 Let a, b, c be the d’rs of line of intersection 

 Then 
16

a ;
15

l
=  

13
b ;

15
l

=  
15

c
15

l
=

 
 \ a = 13 :  b = 15 

10. Official Ans. by NTA (18915) 
Sol. { }ib 1,2,3.........100Î  

 Let A = set when b1 b2 b3 are consecutive 

 
97 97 ....... 97

n(A) 97 98
98times

+ + +
= = ´  

 Similarly when b2b3 b4 are consecutive 
 N(A) = 97 × 98 
 n(A∩B)

97 97 97
97 98

98times
+ + - - - - - -

= = ´  

 Similarly when b2 b3 b4 are consecutive  
 n(B) = 97 × 98 
 n(A∩B) = 97 

 n(AUB) = n(A)+n(B) – n(A∩B)    
 Number of permutation = 18915 
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SET # 12         SOLUTION

PHYSICS 

SECTION-A 

1. Official Ans. by NTA (C) 

Sol. u = 0,    Say acceleration is a  

 For t s 10 = 
21

at
2

 

 For 2t s 10 + x = 
21

a(2t)
2

 

   



10 x 4

10 1
 

   x = 30 m  

2. Official Ans. by NTA (D) 

Sol.  = 6.241 –6.230 = 0.011 cm 

   =  

 0.011 = 6.230 × 1.4 × 10
–5

( – 27) 

  – 27 = 




50.011 10

6.230 1.4
 

   153.11 nearest is 152.7°C. 

3. Official Ans. by NTA (D) 

Sol. 

FF

QQ d

2

d

2



 

 F = 
 

 
 

2
2

KQq

d
x

4

 

 Net force on g = 2 F cos 

 Fnet = 
 

 
 

3/2
2

2

2KQqx

d
x

4

 

 For maximum Fnet 

 netd F
0

dx
 

 we get x = 
d

2 2
 

4. Official Ans. by NTA (D) 

Sol. sin ic = 


 


10
dr

10
d r

Cn 1.5 10

n C 2 10
   

 

i

 

 sin ic = 
3

4
  

 ic = sin
–1

 
 
 
 

3

4
 

 for T I R    > ic 

     > sin
–1

 
 
 
 

3

4
 

5. Official Ans. by NTA (A) 

Sol. Say for D4 Atomic No = Z  

 Mass Number = A 

 A = 182 – 4 – 4 = 174  

 Z = 74 – 2 + 1 – 2 = 71  

6. Official Ans. by NTA (D) 

Sol. For maximum KE we will take  

 higher frequency 
 

 
 

159 10
f Hz

2
 

 Kmax = hf –   

 = 
  




15 159 10 4.14 10
2.50

2
 

 3.43 eV nearest is 3.42 eV 

7. Official Ans. by NTA (D) 

Sol. In t1 time energy becomes half so charge will 

become 
1

2
 time 

 q = Q0 
 1t

RCe  = 0Q

2
 

  and  q = Q 0 
 1t

RCe  = 0Q

8
= 
 
 
 

6

0Q

2
 

 t2 = 6t1 

 1

2

t 1

t 6
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8. Official Ans. by NTA (D) 

Sol. 

P (3)
(1)

(2)

Isobaric 
Isothermal 

Adiabatic

VfVi

 

 Area under curve is work 

 W2 < W1 < W3 

9. Official Ans. by NTA (B) 

Sol. 
I O

4cm 4cm
 

 B at  O = 2 




0I

2 r
 

 




 

 

7

2

2 4 10 I

2 4 10
=3×10

–4
T 

 I = 30A in opp. direction   

10. Official Ans. by NTA (B) 

Sol. T = 
2

GM
 r

3/2 

 
   

    
  

3/2 3/2

1 1

2 2

T r 1

T r 3
 

 T2 = T1 3 3 =21 3  hours 

  36 hours 

11. Official Ans. by NTA (C) 

Sol. Range d = 2Rh  

 d2 = 2d1 

 2 12Rh 2 2Rh  

 h2 = 4h1 = 500 m 

 h = 500 m – 125 m = 375 m 

12. Official Ans. by NTA (C) 

Sol.  = 
g

 =  

  
2

2

g g
   


 

 
2

980
99.4cm 


 

13. Official Ans. by NTA (C) 

Sol. No of moles of H2 = 8 moles 

 No of moles of O2 = 4 moles 

 Total moles = 12 moles 

 At STP 1 mole occupy = 22.4= 22.4 × 10
3
 cm

3
 

 12 moles will occupy = 12 × 22.4 × 10
3
 cm

3
 

  26.8 × 10
4
 cm

3
 

14. Official Ans. by NTA (C) 

Sol. Electric field can change speed and kinetic 

energy but magnetic field can not change speed 

 KE. Because magnetic force is always  to 

velocity. 

15. Official Ans. by NTA (D) 

Sol. For 4 kg block 

 4g – T = 4a 

 For 40 kg block 

 T – 40g × 0.02 = 40 a 

 Adding both eq. 

 40 – 8 = 44a 

 a = 
232 8

m / s
44 11

  

16. Official Ans. by NTA (D) 

Sol. Work done by gravity = KB – KA 

 mgy0 = KB – 0 

 KB = mgy0 

17. Official Ans. by NTA (C) 

Sol. 

mg

mg
N

4


 

 mg – N = ma 

 a = g – 
g

4
 

 a = 
3g

4
 

18. Official Ans. by NTA (D) 

Sol. Ex = –
V

x




= – 6x 

 At (1, 0, 3) 

 ˆE 6V / m i   



®
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19. Official Ans. by NTA (A) 

Sol. 

2

rr

E E

 1

2E
I

2r 2



 

 

r

r

E

E   

2

r/2E

 

 2

E 2E
I

r r 4
2

2

 




 

 I1 = I2 

 2r + 2 = r + 4 

 2r – r = 2  r = 2 

20. Official Ans. by NTA (B) 

Sol. R = 
2u sin 2

g


 

2

max

u
R 100

g
   

 
2

max

u 100
H 50m

2g 2
     

SECTION-B 

1. Official Ans. by NTA (180) 

Sol. Measured diameter = MSR + VSR × VC 

 = 1.7 + 0.01 × 5 

 = 1.75 

 Corrected  = Measured – Error 

 = 1.75 – (–0.05) 

 = 1.80 cm 

 = 180 × 10
–2

 cm 

 180 

2. Official Ans. by NTA (20) 

Sol. Speed after falling through height h 

 Should be equal to terminal velocity 

 
22 r (d )g

2gh
9





 

 
8

–5

2 10 (10000 1000) 10
2gh

9 10

  
  

 
4

8

5

2 9 10
10 20

9 10






    

 2 × 10 × h = 400 

 h = 20 m 

3. Official Ans. by NTA (104) 

Sol. For first resonance 

 1 e
4


   

 
336

400
  ×100 cm = 84 cm  

4


 = 21 cm 

 e = 21 – 20 = 1 cm 

 For third resonance 

 3

5
e

4


   = 105 cm  3 = 104 cm 

4. Official Ans. by NTA (8) 

Sol. 

2000
v

500 600

 

  
400 600

20V

V1

 

 
20

I A
1000

  

 V1 = I × 400 = 
20

400
1000

  

 = 8 V 

5. Official Ans. by NTA (14) 

Sol. 

– +
+
+
+
+
+
+

–
–
–
–
–
–

E

P N

uv

 

 Work done by Electric field = Kf – Ki 

 
2 21 1

mv mu
2 2

  = –1.6 – 10
–19

 × 0.4 

 
311

9 10
2

 (v
2
 – u

2
) = – 0.64 ×10

–19
 

 u
2
 – v

2
 = 

122 0.64 10

9

 
 

 v
2
 = 10128

36 10
9

 
  

 
 

 v = 
514

10 m / s
3
  

 x =14 
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6. Official Ans. by NTA (8) 

Sol. Displacement  Current = Conduction Current  

 = 
dq

dt
 

 0
d

A dV
I

d dt


  

 
12 3 6

6

8.85 10 4 10 10
d

4.425 10

 



   



 

 = 8 mm 

 X = 8 

7. Official Ans. by NTA (8) 

Sol.   
2

1

ml
I

3
  

  = 2r  2
r
   

 
2

1

mr
I

2
  

 

2

1

2

I 2

I 3 r

 
  

 
 

 
2

22 8
4

3 3


     

 x = 8 

8. Official Ans. by NTA (20) 

Sol. T1/2 = 5 year 

 

No of half lives

0

1
N N

2

 
  

 
 

 

4

0

N 1 1

N 16 2

 
   

 
 

 Time = 4 half lives = 20 years 

9. Official Ans. by NTA (600 ) 

Sol.  = 
D

d
 

  = 


d
D  

  = 




.d

D
 

 = 
 



  



5 3

2

3 10 1 10

5 10
 

 = 60×10
–8

  = 600 × 10
–9

m 

 = 600nm 

10. Official Ans. by NTA (5) 

Sol. If Current is in phase  with emf then the 

frequency of source 


1

2 LC
 (Resonant 

frequency) 

 
    3 4

1

1
2 10 2 10

2

 

 =  


1
10 1000

2
=500 Hz 

CHEMISTRY 

SECTION-A 

1. Official Ans. by NTA (B) 

Sol. Reported answer should not be more precise 

than least precise term in calculations, so there 

should be three significant figures in reported 

answer. 

2. Official Ans. by NTA (B) 

Sol. For 2s, number of radial nodes = 2 – 0 – 1 = 1 

and value of 
2
 is always positive. 

3. Official Ans. by NTA (B) 

Sol. H

C
H H

H         

H

N
H H

H             

H

B
H H

H

  

 All are tetrahedral and each have 10 electrons. 

4. Official Ans. by NTA (A) 

Sol. PCl5 = 5 mole 

 Ar = 4 mole 

 
 

 Total

9 0.82 610
P 4.5atm

100
 

 


 
5PCl

5 4.5
P 2.5

9
; 


 Ar

4 4.5
P 2

9
 

 PCl5  PCl3 + Cl2 

 2.5 – P          P       P 

 Ptotal = 2.5 – P + P + P + PAr = 6 

 P = 1.5 

 


 p

1.5 1.5
K 2.25

1
 

5. Official Ans. by NTA (D) 

 Allen Ans. (Bonus) 

Sol. Data insufficient. 

6. Official Ans. by NTA (A) 

Sol. Ionisation energy = N > O. 

 In oxygen atom, 2 of the 4 2p electrons must 

occupy the same 2p orbital resulting in an 

increased electron electron-repulsion. 
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7. Official Ans. by NTA (A) 

 Allen Ans. (A) 

Sol. Siderite – FeCO3 

 Malachite – CuCO3.Cu(OH)2 

 Calamine – ZnCO3 

 Sphalerite – ZnS 

8. Official Ans. by NTA (C) 

Sol. H
O

H
Cu

H O
H

H
O

H

HO
H

O
H

H

O

O
S

O

O

2+  

9. Official Ans. by NTA (A) 

Sol. Baking soda  NaHCO3 

 Washing soda  Na2CO3.10H2O 

 Caustic soda  NaOH 

10. Official Ans. by NTA (C) 

Sol. 

Br

F

F

F

 

 Steric no. = 5 (sp
3
d), lone pair = 2 

 Bent T shape. 

11. Official Ans. by NTA (D) 

Sol. Na2B4O7 gives H3BO3 and NaOH (strong base) 

in water. 

12. Official Ans. by NTA (D) 

Sol. 2SO2 + O2 + 2H2O  2H2SO4 (Acid rain) 

13. Official Ans. by NTA (D) 

Sol. H CO3

+

 

 Is most stable carbocation 

14. Official Ans. by NTA (C) 

Sol. 

+

CH–CH–CH3 3 is formed in the above reaction 

15. Official Ans. by NTA (C) 

Sol. 

CH – CH3

Br

COOH

KMnO4

(A)

Yellow ppt of AgBr

Optically Active

AgNO 3



 

 

CH  – CH2 3
COOH

KMnO4

Br Br  

16. Official Ans. by NTA (D) 

Sol.

 

+  CH  – Cl3

NH2

..

Anhydrous AlCl3

NH – AlCl2 3 

+ –
 

17. Official Ans. by NTA (A) 

Sol. n CH  – CH  2 2

OH OH
+ n HO – C

O O

C – OH

– O – H C– H C– O – C2 2

O O

C – 

n
Dacron

ethylene glycol Terephthalic acid

 

18. Official Ans. by NTA (C) 

Sol. Primary structure of protein is unaffected by 

physical 'or' chemical changes.  

19. Official Ans. by NTA (A) 

Sol. Antiseptic Dettol is mixture of chloroxylenol 

and terpineol. 

20. Official Ans. by NTA (B) 

Sol. 
   dil.HCl2

2 3 3 2BaCl SO BaSO SO  

                           white              burning sulphur  

           like smell 

 

SECTION-B 

1. Official Ans. by NTA (29) 

Sol. 
  

 


nRT 0.90 0.82 300 760
V

P 18 32
 = 29.21 

2. Official Ans. by NTA (195) 

Sol.  2

2.2 1
N Omoles

44 20
 

        p

1
H nC T 100( 40) 200J

20
 

 U = qp + w  

 w = –Pext. V 

 


  
(167.75 217.1)

W 1 101.3J
1000

 

 w = +5J 

 U = –200 + 5 = –195J 

3. Official Ans. by NTA (3) 

Sol.  b bT iK m  

 Tf = iKfm 

  b

f

K 1.54

4 K 4.5
 

 b

f

K
3

K
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4. Official Ans. by NTA (7) 

Sol. H2(g) + Cu
2+

(aq.) 2H
+
(aq.) + Cu(s) 

 



 

2

2

0.06 [H ]
0.31 0.34 log

2 [Cu ]
 

 [Cu
2+

] = 10
–7 

M 

 x = 7 

5. Official Ans. by NTA (216) 

Sol. K = Ae
–Ea/RT

 = (6.5 × 10
12 

s
–1

) e
–26000K/T 

 
Ea

26000
8.314

 

 Ea = 216.164 kJ/mol. 

6. Official Ans. by NTA (6) 

Sol.   111 11

2

2g g
Mn t e  

  s 35  

 = 5.91 

 = 6 

7. Official Ans. by NTA (5) 

Sol. CoCl3.xNH3 + AgNO3  AgCl 

                                    2 mol 

 [Co(NH3)5Cl]Cl2 + AgNO3  AgCl 

                                          2 mol 

 x =  5 

8. Official Ans. by NTA (1) 

 Allen Ans. (2) 

Sol. CH3 – CH2 –CH2–CH2 – OH 

 

CH  – CH – CH – CH 3 2 3

OH
(+)–

 

 CH  – CH – CH  – 3 2 OH

CH3

 

 

CH  – C –  3 CH3

CH3

OH  
 Out of which only two are chiral  

9. Official Ans. by NTA (8) 

Sol.  

  
10. Official Ans. by NTA (4) 

Sol. 

OH
–

(i)

(ii) Heat

O O   

MATHEMATICS 

SECTION-A 

1. Official Ans. by NTA (A) 

Sol. x
4
 + x

2
 + 1 = 0  

 (x
2
 + x + 1)(x

2
 – x + 1) = 0 

  x = ±, ±
2
 where  = 1

1/3
 and imaginary. 

 So 
1011

 + 
 2022

 – 
 3033

 = 1 + 1 – 1 = 1 

2. Official Ans. by NTA (C) 

Sol.    

 

–1 

 0,1 2

(0,1) 

|z| = 3 
1 

z 1
arg

z 1 4

  
 

 

 

3. Official Ans. by NTA (C) 

Sol. 

5

5
1 1 1 5

B (I adjA)
0 1 0 1

      
      

    
 

 Sum of its all elements = –7. 

4. Official Ans. by NTA (C) 

Sol. 
2 3 4

5 12 22 35
S 1 ....

6 6 6 6
       

 
2 3 4

S 1 5 12 22
....

6 6 6 6 6
      

 ______________________________________ 

 on subtraction 

 
2 3 4

5 4 7 10 13
S 1 ....

6 6 6 6 6
       

 
2 3 4 5

5 4 7 10 13
S 1 ...

36 6 6 6 6
       

 ______________________________________ 

 on subtraction 

  
2 3

25 3 3 3 8
S 1 ....

36 6 6 6 5
       

 
288

S
125

  

5. Official Ans. by NTA (D) 

Sol. 

22 2
2 2

2 2x 1 x 1

(x 1)sin x sin((1 x) ))
lim lim

(1 x)(x 1)(x 1) 

    
    

    
 

HO K2Cr2O7 
O 

HO 

H
+  Heat 

C6H5MgBr 
H2O 

C6H5 

C6H5 
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6. Official Ans. by NTA (C) 

Sol. 1 2n 1 n 1 1 2
1 2

1 2

5n 3n
f '(x) (x 3) (x 5) (n n ) x

n n

   
     

 

 

 Option (3) is incorrect since 

 for n1 = 3, n2 = 5 

 f'(x) = 8(x – 3)
2
(x – 5)

4 30
x

8

 
 

 
 

 minima at x =
30

8

 

7. Official Ans. by NTA (D) 

Sol. 

1 1

0 0

f(x) 1 f(t)dt x tf(t)dt
 

   
 

   

 f(x) = Ax – B ...(i) 

 

1 1

0 0

A 1 f (t)dt 1 (At B)dt       

 A 2(1 B)    ...(ii) 

 Also 

1 1

2

0 0

B tf (t)dt (At Bt)dt     

 
9

A B
2

  ...(iii) 

 From (2), (3)  

 
18 4

A , B
13 13

   

 so f(6) = 8 

8. Official Ans. by NTA (C) 

Sol.  
2

2

0

8
LHS 2x 2x x dx

3 2


      

 
1 22 2

2

0 1

y y
RHS 1 1 y dy 2 dy I

2 2

   
         

   
   

 
5

I
3 4


   

 So, I = 1
4


   

1

2

0

1 1 y dy    

9. Official Ans. by NTA (C) 

Sol. 
x

2 2x

dy 2e
dx 0

1 y 1 e
 

 
 (i) 

 on integration 

 
1 1 xtan y 2tan e c    

 y(0) 0   

 so, 
1 1 xC tan y 2tan e

2 4

  
     

 from eq.(i), 
x 0

dy
1

dx 

 
  

 
 

 
1

arg y(ln 3)
3

   

 
2 1

6 y'(0) (y(ln 3) 6 1 4
3

           
 

10. Official Ans. by NTA (D) 

Sol. Lines making angle 
4


 with y = 3x + 5 

 have slope –2 & 1/2. 

 Which are perpendicular to each-other so, A, S, 

B are collinear for all a > 0. 

 

A

S

B

 
11. Official Ans. by NTA (Dropped) 

Sol. Radius of given circle is 1. 

 BC = diameter = 2, AB 2  

 
2 2AC BC AB 2    

 
1

ABC AB.AC 1
2

    

 

A

B C

 
12. Official Ans. by NTA (B) 

Sol. (2, –1, –3) satisfy the given plane. 

 So 2p + q = 8  .... (i) 

 Also given line is perpendicular to normal plane 

so 3p + 2q – 1 = 0  .... (ii) 

  p = 15, q = –22 

 Eq. of plane 15x – 22y + z – 5 = 0 

 its distance from origin 
6 5

142710
   

13. Official Ans. by NTA (C) 

Sol. AB x – 2y 1 0    

 AC 2x – y 1 0    

 So A(1, 1) 

 Altitude from B is BH = x + 2y – 7 = 0   

 B (3, 2) 

 Altitude from C is CH = 2x + y – 7 = 0  

 C (2, 3) 

 Centroid of ABC = E(2, 2) OE = 2 2  
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14. Official Ans. by NTA (B) 

Sol. Image of P(1, 2, 1) in x + 2y + 2z – 16 = 0 

 is given by Q(4, 8, 7) 

 Eq. of plane 

x y z 1

T 4 8 6 0

1 1 2



   

  2x – z = 1 so B(1, 2, 1) lies on it. 

15. Official Ans. by NTA (A) 

Sol. AB|| AC  if 
1 4 1

1
2 6 2

 
    


 

 a,b,c  are non-collinear for  = 2 (smallest 

positive integer) 

 Mid-point of BC = 
5 9

M ,0,
2 2

 
 
 

 

 AM = 
9 9 82

16
4 4 2
    

16. Official Ans. by NTA (A) 

Sol. Total no. of relations = 2
2×2

 = 16 

 Fav. relation = ,  

 {(x, x)}, {(y, y)}, {(x, x)(y, y)} 

          {(x, x), (y, y), (x, y)(y, x)} 

 Prob. = 
5

16
 

17. Official Ans. by NTA (A) 

Sol. Mean =13 

 Variance 
2 2

29 49 144 a (43 a)
13 N

5

    
    

 
22a a 1

N
5

 
   

   2a
2
 – a + 1 – 5n = 0 must have solution as 

natural numbers 

 its D = 40n – 7 always has 3 at unit place 

 D can't be perfect square 

 So, a can't be integer. 

18. Official Ans. by NTA (4) 

Sol. 
h

PT AB
3

   

 
AB

3
h 20




 

 h = 3(h – 20) 

 h = 30 

 

A
B

P
T

20

h

30° 30°

60°

 

19. Official Ans. by NTA (C) 

Sol. P q (~ r p)    

 ~ (p q) (~ r p)     

 (~ p ~ q) (p ~ r)     

 [~ p p) (~ q p)] ~ r      

 [~ q p) ~ r    

 Its negation is ~ p q r   

20. Official Ans. by NTA (C) 

Sol. 
n

n n n 2

2 3 4

(1 8) 8n 1
C C 8 C 8 ...

64

  
       

  = 
n
C2 + 

n
C35 + 

n
C45

2
 +.... 

 option (3) will be the answer. 

SECTION-B 

1. Official Ans. by NTA (10) 

 Allen Ans. (Bonus) 

Sol. a b c 0    

 2a b | b | c 5b 0     

 It gives 
1 ˆ ˆ ˆc (10i 3j 2k)
3

    

 so 3a.c 10  

 But it does not satisfy a b c 0   . 

 This question has data error. 

 Alternate (Explanation) : 

 According to given a & b  

 a·b  = 1 – 2 + 3 = 2  …. (i) 

 but given equation  

 a (b c)   

  a b   a·b  = 0 

 which contradicts. 

2. Official Ans. by NTA (14) 

Sol. 
2

dy 2x 1
.y

dx x 1 (x 1)
 

 
 

 
2x

2 2x

1 e 1
y

(x 1) 2e

 
  

  
 

 
6

6

e 1
y(3)

8e


  

 14    

3. Official Ans. by NTA (2223) 

Sol. For series of common terms 

 a=9, d=12, n=19 

 S19=  
19

[2(9) 18(12)] 2223
2

 



®
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4. Official Ans. by NTA (4) 

Sol. sin
2
x + sinx–1 = 0 

 sinx = 
 1 5

2
= +ve 

 Only 4 roots 

5. Official Ans. by NTA (12) 

Sol. given a
2
–ab = 30and ab–b

2
 = 18

 on subtracting, we get (a–b)
2
 =a

2
 – 2ab + b

2 
= 12 

6. Official Ans. by NTA (4) 

Sol. Let h(x) = f(x) g'(x)  5 roots 

  f (x) is even 


       

           
       

1 1 1 1
f f f f 0

4 2 2 4
  

 g(x) is even  
   

     
   

3 3
g g 0

4 4


 g'(x) = 0 has minimum one root  

 h'(x) has at last 4 roots 

7. Official Ans. by NTA (5) 

Sol. Tr+1 = 





15 r

15 2r

r 15 5
r( 1) . C .2 x  

 m = 15 5
10C 2    

 n = –1 

 so mn
2
 = 15 5

5C 2  

8. Official Ans. by NTA (1086) 

Sol. Let the number is abcd, where a,b,c are 

divisible by d. 

  No. of such numbers 

 d = 1,  9 × 10 × 10 = 900 

 d = 2 4 × 5 × 5 = 100 

 d = 3 3 × 4 × 4 = 48 

 d = 4 2 × 3 × 3 = 18 

 d = 5 1 × 2 × 2 = 4  

 d = 6, 7, 8, 9 4 × 4 = 16 

             1086 

9. Official Ans. by NTA (1) 

Sol. M = 
 

 
 

0

0
 ; M

2 
= 
 
 

  

2

2

0

0
= –

2
I 

 N = M
2 

+ M
4 

+ ....... + M
98 

= [–
2
 + 

 4
 – 

 

6
+....]I 

 = 
 




2 49
2

2

(1 ( ) )
.I

1
 

 I – M
2
 = (1 + 

2
) I   

 (I – M
2
)N = – 

2
 (

98 
+ 1) = –2 

  
 
= 1 

10. Official Ans. by NTA (18) 

Sol. f(g(x) = 8x
2
 – 2x 

 g(f(x) = 4x
2
 + 6x + 1 

 So, g(x) = 2x – 1 g(2) = 3 

 & f(x) = 2x
2
 + 3x +1  

 f(2) = 8 + 6 + 1 = 15 

 Ans. 18  
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SET # 01         SOLUTION

PHYSICS 

SECTION-A 

1. Official Ans. by NTA (A) 

Sol. Viscosity =  pascal.second 

 P
x
 A

y
 T

z
 = [M

1
 L

-1
 T

-1
] 

 [M
1
 L

+1
 T

-1
]

x
 [L

2
]

y
[T

1
]

z
 = M

1
L

-1
 T

-1
 

 M
x
L

+x+2y
 T

-x+z
 = M

1
 L

-1
 T

-1 

 
x = 1     x + 2y = -1     -x + z = -1 

 y = -1 

 z = 0 

 Viscosity = P
1
 A

-1
 T

0
  

2. Official Ans. by NTA (A) 

Sol. Electric displacement  

 
0

D E  

    0 0

0

D E
 

    
 

 

 [D] = [] 

  Surface change density = . 

3. Official Ans. by NTA (B) 

Sol. d = R 

 
3

60 R
4

 
  

 
 

 
60 4 80

R m
3


 

 
 

 Displacement 2 2 2R R 2R cos135    

  2 22R 2R 0.7    

 

2

2 80
3.4R 3.4

 
   

 
 

  47 m 

4.  Official Ans. by NTA (B) 

Sol. vi = 3(0
2
) + 4 = 4           x = 0 

 vF = 3(2)
2
 + 4                x = 2 

 = 16 

  2 21
W K m 16 4

2
     

 
1 1

(256 16)
2 2

    

 
240

60J
4

   

5. Official Ans. by NTA (D) 

Sol. 
2 2

2gH
V

1 k / R



 

 

2 2
cylinder sphere

2 2
sphere cylinder

V (1 k / R )

V (1 k / R )





 

 
1 2 / 5 7 2

1 1 / 2 5 3


  


 

14

15
  

6. Official Ans. by NTA (B) 

Sol.  

 
2 2

GMM GMM
F 2

r ( 2r)
   

 
2

GMM 1
1

r 2

 
  

 
 

 
4

2

G 10 1
1

13 2

 
  

 
 

 F 100G  

7. Official Ans. by NTA (B) 

Sol. 
7

1P 2 10 Pa   

 P1V1 = P2V2 

 Since V2 = 2V1 Hence P2 = P1/2 (isothermal 

expansion) 

 
7

2P 1 10 Pa   

 2 2 3 2P (V ) P (2V )   

 

7
6

3 1.5

1 10
P 3.536 10

2


    

8. Official Ans. by NTA (A) 

Sol. 
avg

3
KE KT

2
  

 2
rms

1
P V

3
   

 Note : Statement (4) is correct only if we 

consider it at constant volume and not 

constant pressure. Ideally, this question 

must be bonus but most appropriate 

answer is option (A) 
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9. Official Ans. by NTA (A) 

Sol. 1

3m
T 2

2k
= p  

 2

m
T 2

3k
= p  

 1

2

3m
2

T 32k
T m 2

2
3k

p
= =

p
 

10. Official Ans. by NTA (A) 
Sol. Q = CV 

 
1

V Q
C

=  

 Straight line with slope = 
1
C

 

 Slope 5
6

1 1
5 10

C 2 10-
= = = ´

´
 

11. Official Ans. by NTA (B) 

Sol. Radius of circular path 
2mk

R
qB

=  

 
2mk

q
RB

=  

 1 1 2

2 2 1

q m R 9 5 5
q m R 4 6 4

= ´ = ´ =  

12. Official Ans. by NTA (C) 

Sol. 
1

f
2 LC

=
p

  

 To increase the resonating frequency product 
of L and C should decrease. 

 By joining capacitor in series, capacitor will 
decrease  

13. Official Ans. by NTA (C) 
Sol. Assuming current I in outer loop magnetic 

field at centre 

0 0i 2 2 i
4 (2sin 45 )

L L4
2

m m
= ´ ´ ° =

pp´
 

l

l L

L

 

 
Flux through inner loop

M
i

=  

 
2

02 2
M

L

m
=

p
l

 

14. Official Ans. by NTA (B) 

Sol. Current in capacitor 
C

V
I

X
=  

 ( ) ( )I V C= ´ w  

 
6I 6.9 10

C 50pF
V 230 600

-´
= = =

w ´
  

15. Official Ans. by NTA (A) 
Sol. In primary rainbow, red colour is at top and 

violet is at bottom.  
 Intensity of secondary rainbow is less in 

comparison to primary rainbow.  
16. Official Ans. by NTA (A) 

Sol.  A A B

B B A

c / V V 1
c / V V 2

m
= = =

m
 

 Let the thickness is d  

 10

B A

d d
5 10

v v
-- = ´  

 
10

A B

A B

5 10 v v
d

v v

-´ ´
=

-
 

 As vA = 2vB Þ d = 5 × 10-10 × 2vB 
 Or  d = 5 × 10-10 × vA 
17. Official Ans. by NTA (C) 

Sol. 1

1230
k

800
= - f           …(1)    

 2 1

1230
k 2k

500
= = -f      …(2)  

 Eliminating k1 from (1) and (2) we get 

1230 1230
0

500 400
= - + f  

  0.615eVf =  

18. Official Ans. by NTA (A) 
Sol. Angular momentum is integral multiple of 

h
2p

 mvr = 
nh
2p

 

 So momentum mv = 
nh
2 rp

  

19. Official Ans. by NTA (B) 
Sol. Ratio of magnetic moment and angular 

momentum 
q

2mL

m
=

r

r  

 For e–  

 
e

L
2m

m = -
rr
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20. Official Ans. by NTA (A) 
Sol. When both A and B have logical value ‘1’ 

both diode are reverse bias and current will 

flow in resistor hence output will be 5 volt 

i.e. logical value ‘1’.  
 In all other case conduction will take place, 

hence output will be zero volt i.e. logical 

value ‘0’. 

 So truth table is  

 

A B Y

0 0 0

0 1 0

1 0 0

1 1 1

 (AND gate)   

SECTION-B 
1. Official Ans. by NTA (3) 

Sol. Stopping distance 
2v

d
2a

= =   

 If speed is made 
1

rd
3

 

 
1

d ' d
9

= . 
27

d ' 3.
9

= =  

 Braking acceleration remains same  

2. Official Ans. by NTA (3) 

Sol. 

q q
q

2N

1N

x

F2

F1

Y

 

F1

F2

1
2

1
22

2

 

 45q = °  
 Taking components along x & y  

 1
1 2 1

F 2
2 2

-
= - =  = 

1

2
 

 2
1 2 1

F 2
2 2

+
= + =  = 

3

2
 

 1 2F : F 1: 3=  

 x = 3 

3. Official Ans. by NTA (5) 

Sol. 1 2

F F
5cm

AY r Y
D = = =

p
l l

l  

 2 2 2

4F4 F
5cm

16r Y r Y
D = = =

p p
l l

l  

4. Official Ans. by NTA (60) 
Sol.   ( ) ( )B B i i B i1 T 1 T+ a D - + a D = -l l l l  

B B i ia = al l  

 5 5
i1.8 10 40 1.2 10- -´ ´ = ´ ´l  

 
5

i 5

1.8 10 40 3 40
60

21.2 10

-

-

´ ´ ´
= = =

´
l  

 i 60cm=l  
5. Official Ans. by NTA (20) 

Sol. 

V = 0S hill

S’

reflected 18km/h

obS  
 S obV 0, V 5m / s= =  

 direct

320 5
f 640 630Hz

320
-æ ö= =ç ÷

è ø
 

 reflected

320 5
f 640 650Hz

320
+æ ö= =ç ÷

è ø
 

 beatf 650 630 20Hz= - =  

6. Official Ans. by NTA (45) 
Sol. No. of electric field lines per unit area  

= electric field.  

 
0

r
E , for r R

3
r

= =
Î

 

 12 1
12

0

R 2 6
E 0.45 10 NC

3 3 8.85 10
-

-

r ´
= = = ´

Î ´ ´
 

 1045 10 N / C= ´   
7. Official Ans. by NTA (4) 

Sol. 

6V

4V

6V

4V

2V
2V

1kW

1kW

1kW

V0

OV  
 By nodal analysis 

 0 0 0V 2 V 4 V 6
0

1k 1k 1k

- - -
+ + =

W W W
 

 03V 12 0- =  

 0V 4=  
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8. Official Ans. by NTA (4) 

Sol. Each wire has resistance 
2

4
r

d
= r =

p
l

 

 Eight wire in parallel, then equivalent 

resistance is 
2

r
8 2 d

r
=

p
l

 

 Single copper wire of length 2l has resistance 

2 2
1

2 4
R

d 2 d

´ r
= r =

p p
l l

 

 Þ d1 = 4d 
9. Official Ans. by NTA (3) 

Sol. g
hc 1242 1242

E 3.105
(nm) 400

= = = =
l l

 

 Answer rounded to 3 eV 
10. Official Ans. by NTA (150) 
Sol. d 2Rh=  

 3d 2 6400 h 10-= ´ ´ ´  (h in m) 
 Area = pd2 
 = (p × 2 × 6400 × h × 10-3) km2 
 6.03 × 100000 = 100 × p × 2 × 6400 × 10-3 h 

 
56.03 10

h
10 128

´
=

´ p ´
 

 h = 150 m 
CHEMISTRY 
SECTION-A 

1. Official Ans. by NTA (C) 
Sol. Let n(SO2Cl2) = x moles 
 ∴ n(H2SO4) = x, n(HCl) = 2x 
 ⇒ n(H+) = 4x 
 For Neutralisation  
 ⇒ n(H+) = n(OH–) 
 ⇒ 4x = 16  
 ⇒ x = 4 
2. Official Ans. by NTA (C) 
Sol. l = 0, 1,2…… (n – 1) 
 ∴  for n = 3 
   l = 0, 1, 2 
 ⇒  l = 3,  
 not possible for n = 3 
3. Official Ans. by NTA (C) 
Sol. [HCOOH] = 0.5 ml l–1 

 ⇒ (0.5 ml × 1.05 g ml–1) HCOOH in 1L 
 ⇒ 0.525 g HCOOH in 1L 

 
( )0.525 / 46

m mol
1kg

=   

 [Assuming dilute solution] 

 f
f f

f

T 0.0405 46
T iK m i 1.9

k m 1.86 0.525
D ´

\D = Þ = = =
´

 

4. Official Ans. by NTA (C) 
Sol. NH4OH + HCl ®  NH4Cl + H2O 
 mmole     2            2 

-            -        2 mmole 

 4

2mmole 1
NH

60ml 30
+é ù = =ë û M 

 

w bpK pK logC 14 5 1.48
pH 5.24

2 2
- - - +

= = =  

5. Official Ans. by NTA (C) 
 Allen Ans. (C) 
Sol. Factual  
6. Official Ans. by NTA (D) 
Sol. Atomic Number 103 
7. Official Ans. by NTA (D) 
Sol. FeO + SiO2 ®  FeSiO3 
8. Official Ans. by NTA (A) 

Sol. 2
2 2 4 2H O MnO Mn O- ++ ® +  (unbalanced) 

9. Official Ans. by NTA (A) 
Sol. Factual 
10. Official Ans. by NTA (B) 

Sol. 
( )

450K
3 2 6

diborane

BF NaH B H NaF+ ¾¾¾® +  

 [ ]2 6 3 3 3
symmetricalcleavage

B H NMe 2 BH NMe+ ¾¾® ¬  

 

B

H
H

H

N

Me
Me

Me

 
11. Official Ans. by NTA (B) 
Sol.

 
2

5
H O

2 2 5 3
(excess)

Br 5 F 2BrF HBrO (Forms bromate)
+

+ ¾¾® ¾¾¾®

  
12. Official Ans. by NTA (C) 
Sol. Factual  
13. Official Ans. by NTA (D) 
Sol.   
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14. Official Ans. by NTA (B) 
Sol.   
 

CH3
CH3

OH

TsCl
Py

CH3
CH3

OTs

CN
-

CH3

CN
SN2

 
15. Official Ans. by NTA (D) 

Sol. OH

O

 is formed 

16. Official Ans. by NTA (C) 
Sol. Gabriel Pthalimide reaction 
 

COOH

COOH

(A)

NH3

D

CONH 2

CONH 2

(B)

strong heating

NH

O

O

N- K+

O

O

KOH

EtOH

R-ClSN2

N - R

O

O

OH -

H2O
R NH2

(C)

 
17. Official Ans. by NTA (A) 

Sol. Melamine :  

 Formaldehyde HCHO 
 Melamine formaldehyde Resin is melamine 

polymer 
18. Official Ans. by NTA (A) 
Sol. Primary structure remains intact during 

denaturation of proteins 
19. Official Ans. by NTA (B) 
Sol. Factual  

20. Official Ans. by NTA (C) 
Sol. Acrolein has a pungent, suffocating odour. 
 Acrolein is used to detect presence of 

glycerol 
SECTION-B 

1. Official Ans. by NTA (2) 
Sol. Diamagnetic species are: N2, O2

2– 
2. Official Ans. by NTA (104) 
Sol. (gr) 2(g) 3 8(g)3C 4H C H+ ®  

 = –103.7  kJ mol–1 
3. Official Ans. by NTA (22) 

Sol. gas 0
P V.P. 4+ =é ùë û  

 gas 0
P 4 0.4 3.6= - =é ùë û  

 As volume is doubled, gas new
Pé ùë û  = 1.8 atm 

 New Total Pressure = 1.8 + 0.4 = 2.2 atm 
4. Official Ans. by NTA (4) 
 Allen Ans. (2) 

Sol. 0 2.303 RT
E E log Q

nF
= -  

 Here, E 0.801V= + ,  E0 = 0.008 – (–0.763) 
    = +0.771 V 

 ∴ 0.801 = +0.771 –
0.06

n
 log10-2 

 ⇒ n = 4 
5. Official Ans. by NTA (1) 
Sol.  (t1/2 )500 torr = 240 sec = 4 min.  
 (t1/2 )250 torr =  4 min. 
 t1/2 ∝ a1–n 

 As  t1/2 is independent of initial pressure. 
Hence, order is 1st order.  

6. Official Ans. by NTA (0) 

Sol. 0

1
D µ

l
 

 Here, CN– being SFL will have maximum 
CFSE  

 So, [Co(CN)6]
3– will be d2sp3, µ= 0 

7. Official Ans. by NTA (5) 
Sol. Co3+ can’t liberate H2.  
 It has d6 configuration,  
 Number of unpaired electrons = 4 

 µ 4 6 4.92= ´ =  B.M. 

8. Official Ans. by NTA (56) 

Sol. 1 11.4(N V )
%N

massof organic compound
=  

 
( )1.4 2.5 2 2

%N 56
0.25

´ ´
= =  
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9. Official Ans. by NTA (0 Or 1) 

Sol. DU = 
5 1

4 1 3
2
-æ ö+ - =ç ÷

è ø
 

 

CH3 CH CH C N

sp3

or 

 
3

2
Zero sp carbon

CH C CH CH NH= = = =  

10. Official Ans. by NTA (2) 
Sol.   

 

-

O

O

O Et
O

O

OH

H

*
*

 
   2 chiral carbons 

  

MATHEMATICS 
SECTION-A 

1. Official Ans. by NTA (B) 
Sol. A = {1, 2, 3, 4}  

 B = {1, 2, 3, 4, 5, 6} 

 Here f(3) can be 2, 3, 4, 5, 6 

 f(3) = 2, (f(1), f(2)) ®  (1,1) ®  6 cases  

 f(3) = 3, (f(1), f(2)) ®  (1,2), (2,1)  

 ®  2 × 6 = 12 cases 

 f(3) = 4, (f(1), f(2)) ®  (1,3), (3,1), (2,2)   

 ®  3 × 6 = 18 cases 

 f(3) = 5, (f(1), f(2)) ®  (1,4), (4,1), (2,3), 

(3,2)  

 ®  4 × 6 = 24 cases 

 f(3) = 6, (f(1), f(2)) ®  

(1,5),(5,1),(2,4),(4,2),(3,3) 

 ®  5 × 6 = 30 cases 

 Total  number  of  cases  =  6+  12  +  18  +  24  +  

30 = 90 

2. Official Ans. by NTA (B) 

Sol. a,b, g, d  root of the equation  

 x4 + x3 + x2 + x + 1 = 0 

 Which are 5th roots of unity except 1. 

 then a2021 + b2021 + g2021 + d2021 =  

 a + b + g + d  = -1 

3. Official Ans. by NTA (Drop) 
 Allen Ans. (Bonus) 

Sol. ( )
n

n
S : z 3 2i

4
- - =  is a circle center 

C1(3,–2) 

 and radius n/4 

 ( )
n

1
T : z 2 3i

n
- - =  is a circle center C2 

(2,–3) 

 and radius 1/n 

 Here Sn Ç Tn = f 

 Both circles do not intersect each other 

 Case-1 : C1C2 > n/4 + 1/n 

 
n 1

2
4 n

> +  

 then n = 1, 2, 3, 4 

 Case-2 : C1C2 < 
n 1
4 n

-  

 
2n 42
4n

-
Þ <  

 Þ n has infinite solutions for n Î N 

4. Official Ans. by NTA (B) 
Sol. The system of equation has no solution.  

 

3sin 3 1 1

D 3cos2 4 3 0

6 7 7

q -
= q =  

 21 sin 3q + 42 cos 2q  – 42 = 0 

 sin 3q + 2 cos 2q  – 2 = 0 

 Number of solution is 7 in (0,4p)   

5. Official Ans. by NTA (C) 

Sol. 

1
2

2n

n 1
lim n 1 n 0

n®¥

+æ ö- + a + b =ç ÷
è ø

 

 2

n
2 2

1 1
lim n n 01 n 1 n 12 21 ....

2 n 2! n
®¥

ì üæ ö æ öï ï-ç ÷ ç ÷ + a + b =+ +æ ö æ öí ýè ø è ø- + +ç ÷ ç ÷ï ïè ø è øî þ

 

 
n

1 1
lim n .... n 0

2 n®¥
- + + + a + b =  

 
1

1,
2

a = - b =   

 8(a + b) = –4 
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6. Official Ans. by NTA (B) 
Sol. ( )3 2(4x 12x 180x 31) 2f '(x) e 12(x 2x 7)(x 3)(x 5) 2(x 1)- - += - + + - + -  

 for x Î [–3,0]  
 ⇒ f ’(x) < 0   
 f(x) is decreasing function on [–3,0] 
 The absolute maximum value of the function 

f(x) is at x = –3  
 ⇒ a = –3 
7. Official Ans. by NTA (A) 
 Allen Ans. (A) 
Sol. y(x) = ax3 + bx2 + cx + 5 is passing through  

(-2,0) then 8a – 4b + 2c = 5……(1) 
 y’(x) = 3ax2 +  2bx  +  c  touches  x-axis  at   (-

2,0)  
 12a – 4b + c = 0 ……(2)  
 again, for  x = 0, y’(x) = 3 
 c = 3  ………(3) 

 Solving eq. (1), (2) & (3)  
1

a
2

= - , 
3

b
4

= -  

 23 3
y '(x) x x 3

2 2
= - - +  

 y(x) has local maxima at x = 1 

 y(1) = 
27
4

 

8. Official Ans. by NTA (B) 
Sol.   

 

 ( ) ( )
1

12
2 2

11
2

17
A x 2 x dx 4 3x x dx

6-

= + - + - - =ò ò  

9. Official Ans. by NTA (A) 
Sol. f(x) is periodic function whose period  is 2 

 
10 22 2

10 0

f(x)cos xdx 10 f(x)cos xdx
10 10-

p p
p = ´ pò ò  

 
1 2

2

0 1

(1 x)cos xdx (x 1)cos xdx
æ ö

= p - p + - pç ÷
è ø
ò ò  

 Using by parts  

 2
2

4
4= p ´ =

p
 

10. Official Ans. by NTA (B) 

Sol. 
2x x

2x

dy 2e 6e 9
dx 2 9e

-

-

- +
=

+
 

 
x

2x
2x

dy 6e
e

dx 2e 9
= -

+
 

 
2x x

1e 2e
y tan c

2 3
- æ ö

= - +ç ÷
è ø

 

 If C passes through the point 
1

0,
2 2 2

pæ ö+ç ÷
è ø

 

 1 2
c tan

4 3
-p

= - -   

 Again C passes through the point aæ öaç ÷
è ø

21
, e
2

 

 then ea =  
3 3 2

2 3 2

æ ö+
ç ÷

-è ø
 

11. Official Ans. by NTA (A) 

Sol. (x – y2)dx + y(5x + y2)dy = 0 

 
2

2

dy y x
dx y(5x y )

-
=

+
.  Let y2 = v 

 
2

2

2ydy y x
2

dx 5x y

æ ö-
= ç ÷+è ø

 

 
dv v x

2
dx 5x v

-æ ö= ç ÷+è ø
 v = kx 

 
dk kx x

k x 2
dx 5x kx

-æ ö+ = ç ÷+è ø
 

 
2dk (k 3k 2)

x
dx k 5

+ +
= -

+
 

 
(5 k) dx

dk
(k 1)(k 2) x

+
= -

+ +ò ò  

 
4 3 dx

dk
k 1 k 2 x

æ ö- = -ç ÷
è + + øò ò   

 4 ln (k+ 1) -3 ln(k+2) = – ln x + ln c 

 
( )
( )

4

3

k 1
ln x ln c

k 2

+
= - +

+
 

 2 3 2 4c(y 2x) (y x)+ = +  
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12. Official Ans. by NTA (C) 
Sol. Let B(x1, x1 – 2) 

 2 2
1 1

29
(x 4) (x 2 3)

3
- + - - =  

 Squaring on both side 
 18x1

2 – 162x1 + 340 = 0 

 x1 = 
51
9

 or x1 = 
10
3

 

 y1 = 
33
9

 or y1 = 
4
3

 

 Option (C) will satisfy 
10 4

,
3 3

æ ö
ç ÷
è ø

 

13. Official Ans. by NTA (C) 
Sol. (a – 0)2 + (b – 1)2 = (b + 1)2 

 a2 = 4b 
 x2 = 4y 

 A = 
24

0

x 64
2 4 dx

4 3

æ ö
- =ç ÷

è ø
ò  

14. Official Ans. by NTA (C) 
Sol. a(x – 3) + b(y + 4) + c(z – 7) = 0 
 P :     9a – b – 5c = 0 
  –11a – b + 5c = 0 
 After solving DR’s µ (1, –1, 2) 
 Equation of plane 
 x – y + 2z = 21 

 d = 
8

6
 

 d2 = 
32
3

 

15. Official Ans. by NTA (C) 
Sol. a b c 0+ + =

r r r

 

 b c a+ = -
r r r

 

 
r 2
b + 

r 2
c  + 2 b c×

r r

 = 
r 2
a  

 
r 2
c = 36 

 
r
c  = 6 

 S1 : | a b c b |´ + ´
r r r r

 – | c |
r

 

 ( )| a c b |+ ´
r r r

 – | c |
r

 

 | b b |- ´
r r

 – | c |
r

 

 0 – 6 = –6 
 S2 : a b c 0+ + =

r r r

 

 b c a+ = -
r r r

 

 ( )+ - Ð =
r r r r r

2 2 2| a | | b | 2 | a || b | cos ACB | c |   

 cos (ÐACB) = 
2
3

 

16. Official Ans. by NTA (C) 
Sol. np + npq = 24 …(1) 
 np × npq = 128 …(2) 
 Solving (1) and (2) : 

 We get p = 
1
2

, q = 
1
2

, n = 32. 

 Now, 
 P(X = 1) + P(X = 2) 
 = 32C1 pq31 + 32C2 p

2 q30 

 = 28

33
2

 

17. Official Ans. by NTA (A) 
Sol. x2 + ax + b > 0, " x Î R 
 D = a2 – 4b < 0 
 a2 < 4b 
 Total cases = 6 × 6 = 36 
 Fav. cases = b = 1, a = 1 
   b = 2, a = 1, 2 
   b = 3, a = 1, 2, 3 
   b = 4, a = 1, 2, 3 
   b = 5, a = 1, 2, 3, 4 
   b = 6, a = 1, 2, 3, 4 
   Total favourable cases = 17 

 P(x) = 
17
36

 

18. Official Ans. by NTA (C) 
Sol.  

  
 2 solutions in (0, 2p) 
 So, 8 solutions in [–4 p, 4 p] 
19. fficial Ans. by NTA (A) 

Sol. 

15°
60°

P

R

Q

x

15

 

 
15
AQ

 = tan 60° …(1) 

 
15 x

AQ
+

 = tan 75° …(2) 

 
(1)

x 10 3
(2)

Þ =  

 So, PQ = 5(2 3 3) m+  
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20. Official Ans. by NTA (D) 
Sol.  p q ~p ~q ~pvq 
  T T F F T 
  T F F T F 
  F T T F T 
  F F T T T 
options 1 2 3 4 
  T T T T 
  T F T T 
  F T T T 
  F T F T 

SECTION-B 
1. Official Ans. by NTA (17) 

Sol. A = 
2 1 1

1 0 1

1 1 0

- -é ù
ê ú-ê ú
ê ú-ë û

 Þ A2 = A Þ An = A. 

 " n Î {1, 2, …, 100} 

 Now, B = A – I = 
1 1 1

1 1 1

1 1 1

- -é ù
ê ú- -ê ú
ê ú- -ë û

 

      B2 = –B 
 Þ B3 = –B2 = B 
 Þ B5 = B 
 Þ B99 = B 
 Also, w3k = 1 
 So, n = common of {1, 3, 5, …, 99} and 
                      {3, 6, 9, …, 99} = 17 
2. Official Ans. by NTA (1492) 
Sol.  
 

M A N K I N D

4 6! 4! 3(5! 0) (3! 2) (2! 1) (1! 1) (0! 0) 1 1492
2! 2!
´ ´æ ö æ ö+ ´ + + ´ + ´ + ´ + ´ + =ç ÷ ç ÷è ø è ø

 
3. Official Ans. by NTA (6006) 

Sol. 

151
1 10

2 5 (1 x)
t x

t

æ ö
-ç ÷+ç ÷ç ÷

è ø

 

 Tr + 1 = 15Cr

r
15 r1 10

2 5
r

(1 x)
t x

t

-
æ ö -

×ç ÷
è ø

 

 For independent of t, 
 30 – 2r – r = 0 
 Þ r = 10 
 So, Maximum value of 15C10 x(1 – x) will be 

at 

x = 
1
2

 

 i.e. 6006 

4. Official Ans. by NTA (38) 
Sol. x2 – 8ax + 2a = 0 x2 + 12bx + 6b = 0 
 p + r = 8a  q + s = –12b 
 pr = 2a  qs = 6b 

 
1 1
p r

+  = 4  
1 1
q s

+  = –2 

 
2
q

 = 4  
2
r

 = –2 

 q = 
1
2

  r = –1 

 p = 
1
5

  s = 
1

4
-

 

 Now, 
1 1 2 6
a b pr qs

- = -  = 38 

5. Official Ans. by NTA (27560) 
Sol. a1 = b1 = 1 
 a2 = a1 + 2 = 3 
 a3 = a2 + 2 = 5 
 a4 = a2 + 2 = 7 
 Þ an = 2n – 1 
 b2 = a1 + b1 = 4 
 b3 = a3 + b2 = 9 
 b4 = a4 + b3 = 16 
 bn = n2 

 
15

n n
n 1

a b
=

å  

 
15

2

n 1

(2n 1)n
=

-å  

 
15

3 2

n 1

(2n n )
=

-å   

 = 
2 2n (n 1) n(n 1)(2n 1)

2
4 6
+ + +

-  

 Put n = 15 

 = 
2 225 16 16 15 16 31

4 6
´ ´ ´ ´ ´

-  = 27560 

6. Official Ans. by NTA (3) 
Sol. 

 

1
4

1
2

x1

2

3

 

 ND at 1

1 1
,x ,

4 2
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7. Official Ans. by NTA (5) 
Sol. LHS 

 
k 1

k 1n

(n 1)
lim [nk n 1 2 ... n]

n

-

+®¥

+
× + + + +  

 = 
k 1

2
k 1n

(n 1) n(n 1)
lim n k

n 2

-

+®¥

+ +é ù× +ê úë û
 

 = 

k 1 2

k 1n

1
1

n(n 1) n k
2

lim
n

-

+®¥

æ öæ ö+ç ÷ç ÷è øç ÷+ × +
ç ÷
ç ÷è ø  

 Þ 
n

1
1

1 n
lim 1 k

n 2®¥

æ öæ ö+ç ÷ç ÷æ ö è øç ÷+ +ç ÷ç ÷è ø
ç ÷
è ø

 

 Þ 
1

k
2

æ ö+ç ÷
è ø

 

 RHS 

 Þ k k k
k 1n

1 1
lim (1 2 ... n )

n k 1+®¥
+ + + =

+
 

 LHS = RHS 

 Þ 
1 1

k 33
2 k 1

+ = ×
+

 

 Þ (2k + 1) (k + 1) = 66 
 Þ (k – 5) (2k + 13) = 0 

 Þ k = 5 or 
13
2

-  

8. Official Ans. by NTA (2) 
Sol. 2p + f – 1 = 0  …(1) 
 2 – pf–4p = 0 …(2) 
 2 = p(f + 4) 

 p = 
2

f 4+
 

 2p = 1 – f 

 
4

f 4+
 = 1 – f 

 f2 + 3f = 0 
 f = 0 or –3 

 Hyperbola 3x2 – y2 = 3, x2 – 
2y

3
 = 1 

 y = mx 2m 3± -  
 It passes (1, 0) 

 o = m 2m 3± -  
 m tends ¥ 
 It passes (1, 3) 

 3 = m 2m 3± -  
 (3 – m)2 = m2 – 3 
 m = 2 

9. Official Ans. by NTA (10) 

Sol. x2 = 
64.5 3

y
75 5

æ ö-ç ÷
è ø

 

 equation of tangent at 
8 6

,
5 5

æ ö
ç ÷
è ø

 

 x . 

6
y8 64 35

5 15 2 5

æ ö+ç ÷
= -ç ÷

ç ÷
è ø

 

 3x – 4y = 0 
 equation of family of circle is 

 
2 2

8 6
x y

5 5
æ ö æ ö- + -ç ÷ ç ÷
è ø è ø

+ l(3x – 4y) = 0 

 It touches y axis so f2 = c 

 x2 + y2 + 
16 12

x 3 y 4
5 5

æ ö æ öl - + - l -ç ÷ ç ÷
è ø è ø

 + 4 = 0 

 

2
12

4
5

4

æ öl +ç ÷
è ø  = 4 

 l  = 
2
5

 or l = 
8
5

-  

 l  = 
2
5

, r =  1 

 l  = 
8
5

- , r =  4 

 d1 + d2 = 10 
10. Official Ans. by NTA (3) 
 Allen Ans. (Bonus) 
Sol. DR’s of line of shortest distance 

 

$

$

i j k

0 1 1 i 2 j 2k

2 2 1

= - + -

$ $

$ $  

 angle between line and plane is cos–1 2
27

 = 

a 

 cos a =
2
27

, sin a = 
5

3 3
 

 DR’s normal to plane (1, –1, –1) 

 sin a = 
2

a 2 2

4 4 1 a 1 1

- - +

+ + + +
 = 

5

3 3
 

 23 | a | 5 a 2= +  

 3a2 = 25a2 + 50 
 No value of (a) 
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SET # 02         SOLUTION

PHYSICS 

SECTION-A 

1.  Official Ans. by NTA (D) 

Sol. modulation index = max min.

max min.

V V
100%

V V





 

 = 
6 2

100%
6 2





= 50% 

 2. Official Ans. by NTA (B) 

Sol. B = 0N i

2R


 

 B1 = 1 0

1

N i

2R


 

 For N2 = 5 

 Radius of coil = R2 = 1 1

2

N R

N


 

 B2 = 2 0

2

N i

R


 

 2 2 1 2 2

1 1 2 1 1

B N R N N
·

B N R N N
   ; 2

1

B 25

B 4
  

3. Official Ans. by NTA (A) 

Sol.  

  Buoyant force + surface tension = mg 

 
V

g 2 RT Vg
2

      

 3 3(2 ) 4 4
2 RT · R g; V R

2 3 3

  
     

 
 

 

2 1
3 3T 3 7.5 10 N m

R R
(2 )g (2 ) 10

   
  

  

 

 R = 
3

20 (2 ) 
  m = 

15

2 
 cm 

4. Official Ans. by NTA (B) 

Sol.  

 Change in momentum of any one ball 

 P 2 0.05 10     

 | P |  = 1 

 
av

| P |
F

t





 

 Fav. = 200 N 

5.  Official Ans. by NTA (A) 

Sol. Let addition force required is = F  

 ˆ ˆ ˆ ˆF 5i 6i 7j 8j 0      

 ˆ ˆF i j, | F | 2    

 Angle with x-axis:  tan  = 
y component 1

x component 1
  

  = 45° 

6.  Official Ans. by NTA (A) 

Sol. Capacitance of isolated Conducting sphere 

 = 4R1 

 By enclosing inside another sphere of radius 

R2, new capacitance = 0 1 2

2 1

4 R R

(R R )




 

        Given : 0 1 2
0 1

2 1

4 R R
n 4 R

(R R )


  


 

  2

2 1

R
n

(R R )



 

2

1

2

1

R

R
n

R
1

R


 

 
 

 

  2 2

1 1

R R
n n

R R
    2

1

R n

R (n 1)



 

7. Official Ans. by NTA (D) 

Sol. Kinetic energy gained by a charged particle 

accelerated by a potential V is qV 

 KE = qV 

  
2p

qV
2m

    p 2mqV  
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 p = 

h
l

,  thus 
h

2mqV
l =  

 now p d d

d p p

m V
m V

l
=

l
 

 Þ d

p

2V1
V2

=  Þ  p

d

V
4

V
=  

8. Official Ans. by NTA (B) 

Sol.  

 Applying lens formula 

 
1 1 1

0.12 2.4 f
+ =   Þ  

1 210
f 24

=  

 Upon putting the glass slab, shift of image is 

 
1 1x t 1 cm

3
æ ö

D = - =ç ÷mè ø
 

 Now v = 
1 3512 cm
3 3

- =  

 Again apply lens formula 

 
1 1 1 210

0.12 u f 24
+ = =  

 Solving u = – 5.6 m 

 Thus shift of object is  

 5.6 – 2.4 = 3.2 m 

9. Official Ans. by NTA (A) 

Sol. Ey = 540 sin p × 104(x – ct) Vm–1 

 E0 = 540 Vm–1
 

 B0  = 0E
C

 = 7
8

540 18 10 T
3 10

-= ´
´

 

10. Official Ans. by NTA (B) 
Sol. Metal detector works on the principle of 

transmitting an electromagnetic signal and 

analyses a return signal from the target. So it 
works on the principle of resonance in AC 

circuit. 

11. Official Ans. by NTA (C) 

Sol. f = 
1 eB
T 2 m

=
p

 

   = 
19 4

31

1.6 10 10
2 9 10

- -

-

´ ´
p´ ´

 = 62.8 10 Hz´  

12. Official Ans. by NTA (D) 

Sol.  

 1
5i 15mA 5mA

10 5
= ´ =

+
 

 VA – 5i –10i1 – 10i = VB 
 VA – VB = 75 + 50 + 150 = 275 V 
13. Official Ans. by NTA (D) 

Sol. 
LT 2
g

= p , 
2

2

GM gg '
9R 9 9

p
= = =  

 2 = 2

L2 9p ´
p

 

 Þ 1 = 
3Lp ´
p

 Þ 
1L m
9

=  

14. Official Ans. by NTA (B) 

Sol. vs = 
RT
M

g
 

 vrms = 
3RT
M

 

 s

rms

v
v 3

g
=  = 

1
2

  Þ  
1

3 2
g

=   Þ  g = 
3
2

 

 g = 
mi x.

21
f

+  

 fmix. = 
2 3 n 5

n 2
´ + ´

+
 = 

6 n 5
(n 2)
+ ´

+
 

 g = 
2(n 2)1
6 n 5

+
+

+ ´
 = 

6 5n 2n 4
6 5n

+ + +
+

 

 g = 
7n 10
6 5n

+
+

 = 
3
2

 

 14n + 20 = 18 + 15n 
 n = 2 
15.  Official Ans. by NTA (B) 

Sol. Efficiency h = L

H

T1
T

-  

 1
147 2731
447 273

+
h = -

+
 = 

4201
720

-  
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 1
300
720

h =  

 2
47 273 3201 1

947 273 1220
+

h = - = -
+

 

 2
900

1220
h =  

 1

2

300 1220 122
720 900 72 3

h
= ´ =

h ´
 

 1

2

0.56h
=

h
 

16. Official Ans. by NTA (A) 

Sol.  

 geff = 2
g
h1
R

æ ö+ç ÷
è ø

;  geff = 2
g 16g

2511
4

=
æ ö+ç ÷
è ø

 

 change = effg g 100
g
-

´  = 

16 1
25 100

1

-
´  

 = 
9 100

25
-

´  = –36% 

17. Official Ans. by NTA (B) 
Sol. Pi = Pf (no any external force) 
 0.2 × 10 = 10 × v 
 v = 0.2 m/sec 

 Loss in K.E. = ( )21 1(0.2) 10 10 0.2
2 2

2´ ´ - ´  

 = [ ]1 10 (0.2) 10 0.2
2

´ ´ -  

 = 9.8 J 
18. Official Ans. by NTA (D) 
Sol. R = H 

 
2

x y y2v v v
g 2g
´

=  

 vx = yv
4

;  u cos q = 
u sin

4
q

 

 tan q = 4 
19.  Official Ans. by NTA (D) 
Sol. EH = I2R × t 

 
E 2 I R T100 100 100 100

E I R T
D D D D

´ = ´ + ´ + ´  

 = 2 × 2 + 1 + 3 = 8 

20. Official Ans. by NTA (B) 

Sol.  

 2
Rch Rch hc

(n) 1
-

+ =
l

 

 2

R 1R
n
-

+ =
l

 

 2

1 RR
n

- =
l

 

 2

R 1 R
n

l -
=

l
 

 n2 = 
R

R 1
l

l -
  Þ  n = 

R
R 1
l

l -
 

SECTION-B 
1. Official Ans. by NTA (100) 

Sol. 
dv
ds

 = 5 

 a = 
dvv
ds

 = 20 × 5 = 100 m/sec2 

2. Official Ans. by NTA (2) 

Sol.  

 com

ˆ ˆ ˆ ˆM(0i 0 j) M(3i) M(3j)r
3M

+ + +
=

r
 

 com
ˆ ˆr i j= +

r
 

 com| r |r
 = 2 x=  

 x = 2 
3. Official Ans. by NTA (90) 
Sol. Energy released by water 
 = 0.3 × 25 × 4200 = 31500 J 
 let m kg ice melts 

 m × 3.5 × 105 = 31500 

 m = 
531500 10

3.5

-´
 = 9000 × 10–5 

 m = 0.09 kg = 90 gm 
 x = 90 
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4. Official Ans. by NTA (5) 

Sol. 
2 2

2

1 113.6
x2 3

1 x 413.6 0
2

æ ö-ç ÷
è ø =

+æ ö-ç ÷
è ø

; 

1 1
x4 9

1 x 4
4

-
=

+
 

 
5 x
9 x 4

=
+

 

 5x + 20 = 9x 
 4x = 20 
 x = 5 
5. Official Ans. by NTA (18) 
Sol. 1.2 = (Potential Gradient) × 36 
 1.8 = (Potential Gradient) × x 
 On dividing, we get 

 
2 36
3 x

=  

 x = 18 × 3 = 54 cm 
 Hence difference = 54 – 36 = 18 cm 
6. Official Ans. by NTA (25) 

Sol.  

 The forward biased diode will conduct while 
the reverse biased will not 

 
 \  Equivalent resistance = 10 + 15 = 25W 
7. Official Ans. by NTA (60) 

Sol. Aresultant = 2 2
1 2 1 2A A 2A A cos+ + f  

 Þ  2 2 23A A A 2A cos= + + f  

 Þ  2 2 23A 2A 2A cos= + f  

 Þ  
1cos
2

f =  

 \  f = 60° 
 \  Phase difference = 60 degree 
8. Official Ans. by NTA (6) 

Sol.  

 Initial charge on C = 18 CV 
 initial charge on 3C = 54 CV 
 Let final common potential difference = V' 
 9CV' + 3CV' = 18CV + 54CV 
 Þ  12CV' = 72 CV  Þ  V' = 6 V 
9. Official Ans. by NTA (10) 

Sol.  

 For lens 

 
1 1 1
v u f

- =  

 
1 1 1 1 1 1
v ( 60) 20 v 60 20

Þ - = Þ + =
-

 

 v = 30 cm 
 For final image to be formed on the object 

itself, after refraction from lens the ray 
should meet the mirror perpendicularly and 
the image by lens should be on the centre of 
curvature of mirror 

 R = 30 – 10 = 20 cm 
 Focal length of mirror = R/2 = 10 cm 
10. Official Ans. by NTA (250) 
Sol. f = 8t2 – 9t + 5 

 
demf (16t 9)
dt
f

= - = - -  

 At  t = 0.25 s 
 Emf = –[(16 × 0.25)–9] = 5V 

 Current = 
Emf 5V

Resis tan ce 20
=

W
 

 
1 1000A mA 250mA
4 4

= = =  

CHEMISTRY 
SECTION-A 

1. Official Ans. by NTA (A) 

Sol. (A) 

 

– sp3 – pyramidal 

 (B)

 

– sp3d – linear 
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 (C)

 

–sp3d2–square pyramidal 

 (D)

 

sp3d3–distorted octahedral 

2. Official Ans. by NTA (B) 

Sol. 
D ×

= =
D ×

x

fx f x

fy f y
y

1
M

T k m 1
1T k m

M

1

 

 Þ = y

x

M1
4 M

 

 Þ =x yM : M 1: 0.25  

3. Official Ans. by NTA (D) 

Sol. + -+�
12 2 4 2 4 aH C O H HC O K  

 - + -+�
2

2
2 2 4 2 4 aH C O H C O K  

 + -+ ´�
3 1 2

2
2 2 4 2 4 a a aH C O 2H C O K =K K  

4. Official Ans. by NTA (A) 

Sol. L = k ´m

1000
M

 

 Þ L µm

1
M

 

 
L

= = = ´ =
L

1 2

2 1

m M

m M

20
1 2 180

10 4 1 2
20

 

 Þ L = L
2 1m m2  

5. Official Ans. by NTA (B) 
 Allen Ans. (C) 
Sol. For micelle formation, DS > 0 (hydrophobic 

effect) This is possible because, the decrease 

in entropy due to clustering is offset by 

increase in entropy due to desolvation of the 

surfactant, Also DH > 0 

6. Official Ans. by NTA (D) 
Sol.  1st I.E. > > >

1243 (2p )s(2p ) (2 )(2p )
N O Be B  

7. Official Ans. by NTA (B) 
Sol. Statement –I is incorrect because cast iron is 

obtained by heating pig iron with scrap iron 
 Statement–II is also incorrect because pig 

iron has more carbon content (:4%) than cast 

iron (:3%) 

8. Official Ans. by NTA (C) 
Sol. High purity (>99.95%) dihydrogen is 

obtained by electrolysis of warm aqueous 
Ba(OH)

2
 solution between Ni-electrodes 

9. Official Ans. by NTA (C ) 
Sol. In II'A' group density decreases down the 

group till Ca and after that it increases.  
 Correct order of density is 
 Sr > Be > Mg > Ca 
10. Official Ans. by NTA (B) 
Sol. Neutral Oxides — N

2
O, NO, CO 

 Acidic Oxides — B
2
O

3
, N

2
O

5
, SO

3
, P

4
O

10
 

11. Official Ans. by NTA (A) 
Sol. Stronger the ligand, larger the splitting & 

higher the energy of absorption. 

 [ ] [ ] [ ]+ + +
> >

2 2 2

3 3 6 2 6
(A) (B) (C)

Ni(en) Ni(NH ) Ni(H O)  

12. Official Ans. by NTA (C) 
Sol. A-Sulphate – III (Laxative effect) 
 B-Fluoride – II (Bending of bones) 
 C-Nictoine – I (pesticides) 
 D-Sodium Arsinite – IV (herbicide) 
13. Official Ans. by NTA (D) 

Sol. 

 

                                                

14. Official Ans. by NTA (B) 

Sol.  

  
 Aldol formation takes place. 
15. Official Ans. by NTA (A) 
Sol. The correct order of acid strength is 
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16.  Official Ans. by NTA (A) 

Sol.

  
(Clemmensen Reduction) 

17. Official Ans. by NTA (B) 
Sol. LDPE ® Toys 
 HDPE ® Buckets (As per NCERT) 
18. Official Ans. by NTA (B) 
Sol. Theoretical 

  
19. Official Ans. by NTA (B) 
Sol. Theoretical 
20. Official Ans. by NTA (A) 

Sol.  

 (QUINONOID FORM) 
 

SECTION-B 
1. Official Ans. by NTA (46) 

Sol. 

+ ®

- - +

2 2 3N 3H 2NH
56L excess O

10L 30L 20L
46L 20L

 

2. Official Ans. by NTA (1655) 

Sol. Moles of = =3 8

11
C H 0.25moles

44
 

 PV = nRT 
 Þ 2 × 106 × 2 × 10–3 = 0.25 × 8.3 × T 
 Þ T = 1927.710 K = 1654.56°C 
3. Official Ans. by NTA (4) 
Sol. Since only a single H atom is present, 

maximum number of spectral lines = 4 

  
4. Official Ans. by NTA (2) 

Sol. D = - - -ionisation 3H of CH COOH 57.3 ( 55.3)  

 = 2 KJ/mol 
5. Official Ans. by NTA (2) 
Sol. For first order reaction 

 
æ ö= ç ÷
è ø

0P1
k ln

t P
 

 
æ ö =ç ÷
è ø

0P
ln kt

P
 

 -= = = ´
´

5
1/2 4

ln 2 0.693
t 2 10

k 3.465 10
 

6. Official Ans. by NTA (3) 

Sol.

 

- one lone pair on central atom 

 

- one lone pair on central 

atom 

 

- one lone pair on central 

atom 
7. Official Ans. by NTA (4) 

Sol. ++ = -0
23 CrCr

E 0.41V  

 + =3 0 3[Cr ] 4s 3d  

 m = +n(n 2) B.M  

 = :15 B.M 4 B.M  

8. Official Ans. by NTA (33) 
Sol. ROH + CH

3
MgI ® ROMgI + CH

4
(g) 

 moles of CH
4
 = moles of ROH 
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 Þ =
V m

22400 M.M
 (Assuming NTP Condition) 

 
-´

Þ =
33.1 4.5 10

22400 M.M
 

 Þ MM = 32.51 
 Nearest Integer = 33 
9. Official Ans. by NTA (2) 

Sol. = = ;
A

B

F

F

2.08
R 2.083.25 2

1.05R 1.05
3.25

  

10. Official Ans. by NTA (8) 
Sol. The Alkanes and their monobromodervative 

are 

1. 

 
 

2. 
 

 

3.  

 
MATHEMATICS 

SECTION-A 
1. Official Ans. by NTA (C) 

Sol.  

 2 2(3 2) (p 2) 5 2+ =   

 18 + 2p2 = 50 
 p2 = 16 
 p 4= ±  

 As per option (C) is correct 
2. Official Ans. by NTA (C) 
Sol. 2x – 3y + 5z = 9 
 x + 3y – z = –18 
 3x – y + (l2 – |l|)z = 16 

 
2

2 3 5
D 1 3 1 0

3 1 | |

-
= - =

- l - l

 

 23 3 | | 11 0Þ l - l - =  

 Clearly one negative and one positive root 
since | |l  is there so negative not possible 

and two values of l corresponding to positive 
value  

 3

2 3 9
D 1 3 18 0

3 1 16

-
= - ¹

-
 so no solution. 

3. Official Ans. by NTA (B) 
Sol. f : {1, 3, 5, 7, .....99} ® {2, 4, 6, 8,....,100} 
 f (3) f (9) f (15) ........f (99)³ ³ ³   ..... (1) 

 3, 9, 15,.....99 Þ 17 numbers 
 for condition one we have 50C17 × 1 way rest 

33 elements 33 ! 
 = 50C17 ×  33! 

 = 50C33 × 33! 

 = 50P33. 

4. Official Ans. by NTA (D) 
   
5. Official Ans. by NTA (B) 

Sol. 
21

n 1

3
(4n 1)(4n 3)= - +å  

 
21

n 1

3 (4n 3) (4n 1)
4 (4n 1)(4n 3)=

+ - -
=

- +å  

 
21

n 1

3 1 1
4 4n 1 4n 3=

= -
- +å  

 
3 1 1 1 1 1 1 1....
4 3 7 7 11 11 83 87

æ ö= - + - + - + -ç ÷
è ø

 

 
3 1 1 7
4 3 87 29

æ ö= - =ç ÷
è ø

 

6. Official Ans. by NTA (A) 
Sol. sinx + cosx = t 
 1 + sin2x = t2 
 sin2x = t2 – 1 

 
7

2t 2

8 2 tlim
2 2 (t 1)®

-
- -

 

 
7

2t 2

8 2 tlim
2 2 2t®

-
-

(L-Hospital Rule) 



®

 
JEE (Main) Examination July-2022  ALLEN® 

    
 

E 

no
de

06
\B

0B
B-

BC
\K

ot
a\

Je
e 

M
ai

n\
JE

E 
M

ai
n-

20
22

_T
es

t P
ap

er
 B

oo
kl

et
\ 0

5_
Ju

ly
 S

ET
-1

 to
 1

0_
PC

M
_S

ol
ut

io
n.

D
oc

x 

178 
 
 

6
5

t 2 t 2

7t 7lim lim t
2 2t 2 2® ®

-
= ´

-
 

 57 ( 2) 14
2 2

= ´ =   

7. Official Ans. by NTA (C) 

Sol. 
n2

nn
r 1

n

1 1lim
2 r1

2
®¥

= -
å  

  n n
1 rdx x
2 2

\ ® Ü =   (
r 1x, dx
n x

= =
¢

) 

 n2 n '=  

 
1n ' 1

n ' r 1 0

1 1 1lim dx
n ' r 1 x1

n '

-

®¥
=

=
-

-
å ò  

 
11/2

0

(1 x) 2[0 1] 2
1/ 2

ù-
= - = - - =ú

û
 

8. Official Ans. by NTA (B) 
Sol. P(A B) P(A) P(B) P(A B)È = + - Ç  

 
1 1 1 P(A B)
2 3 5

= + - Ç  

 
1P(A B)
30

Ç =  

  
A BP P
B A

æ ö æ ö+ç ÷ ç ÷
è ø è ø

P(A B) P(B A)
P(B) P(A)

Ç Ç
= +  

 
( ) ( )

( )
( ) ( )

( )
P A P A B P B P A B

1 P B 1 P A
¢- Ç - Ç

= +
- -

 

 

1 1 1 1
53 30 5 30

4 2 8
5 3

- -
= + =  

9. Official Ans. by NTA (B) 

Sol.  
101

[cos2 x]

3

([sin x] e )dxp

-

p +ò  

 
2

[cos2 x]

0

52 ([sin x] e )dtpp +ò  

 
2

[cos2t]

0

52 ([sin t] e )dt
p

+
p ò  

 
2 2

[cos2t]

0 0

52 ([sin t]dt e dt
p pæ ö

+ç ÷ç ÷p è ø
ò ò  

 
2

1
0

I [sin t]dt
p

= ò  

 Using King  

 
2

1
0

I [ sin t]dt
p

= -ò  

 
2

1
0

2I ( 1)dt 2
p

= - = - pò  

 1I = -p  

 [cos2t]
2

0

I 2 e dt
p

= ò  

 
/2

[cos2t]

0

2.2 e dt
p

= ò  

 
/4 /2

0 1

0 /4

4 e .dt e dt
p p

-

p

æ ö
= +ç ÷ç ÷è ø

ò ò  

 1 14 e (1 e )
4 4

- -æ öp pæ ö+ = p +ç ÷ç ÷
è øè ø

 

 152 52I ( e )
e

-= -p + p + p =
p

 

10. Official Ans. by NTA (D) 
Sol. 

 
 By observing origin and P lies in same 

region. 
 L

1
(0, 0) > 0; L

1
(a, b) > 0 3 4 12 0Þ a - b + >  

 
3 4 121

5
a - b +

=  

 3 4 12 5a - b + =    ....(1) 

 Similarly for L2 

 L2(0, 0) > 0; L
2
(a, b) > 0  

 
8 6 111 8 6 11 10

10
a + b +

= Þ a + b + =  .....(2) 

 Solving (1) and (2) 
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23 106;
25 100

a = - b =  

 
92 106100( ) 100 14

100 100
-æ öa + b = + =ç ÷

è ø
 

  

11. Official Ans. by NTA (B) 

Sol. 
dy y
dx x

a
= -  

 
dy dx
y x

a
= -  

 
dy dx 0
y x

a
Þ + =  

 ny nx ncÞ + a =l l l  

 yx caÞ =  

 For (1, 2) 2.1 c c 2aÞ = Þ =  
 

 For (8, 1) 1.8 2aÞ =
1
3

Þ a =  

 \  curve is 1/3y 2x-=  

 At x = 1/8, y(1/8) = 2

1
31

8

-
æ ö
ç ÷
è ø

y 4Þ =  

12. Official Ans. by NTA (A) 

Sol. Ellipse 
2 2

2 2
x y 1
a b

+ =  passes through the point 

(7, 0) and (0, 2 6)-  

 Now 2
2

49 0 1 a 49
a

+ = Þ =  

 and 2
2

240 1 b 24
b

+ = Þ =  

 Now a > b 2 2 2b a (1 e )Þ = -  

 2 2 2524 49(1 e ) e
49

Þ = - Þ =  
5e
7

Þ =  

13. Official Ans. by NTA (D) 
Sol. Both point A(1, 3), B(1, –1) lies on the 

parabola  
y2 – 2y – 2x – 1 = 0 

 Equation of tangent aty A(1, 3) is T = 0 
 x – 2y + 5 = 0 
 and equation of tangent at B(1, –1) is T = 0 
 x + 2y + 1 = 0 
 So point P is (–3, 1) 

 

1 3 1
1A 1 1 1 8
2

3 1 1
Þ = - =

-
 

14. Official Ans. by NTA (D) 

Sol. 
2 2x y 1

16 7
+ =  

 2 37 16(1 e ) e
4

Þ = - Þ =  

 Foci of ellipse is ( ae,0) ( 3,0)± Þ ±  

 Now hyperbola be 
2 2x y 1

144 25
- =

a
 

 
2 2x y 1144

25 25

- =
a

 

 Now 212a , b
5 25

a
= =  

 Let eccentricity of hyperbola be e 
 ae = 3 (Given) 

 
12 5e 3 e
5 4

Þ = Þ =  

 b2 = a2(e2 – 1) 

 
144 25 1

25 25 16
a æ ö= -ç ÷

è ø
81Þa =  

 Hyperbola is 
2 2x y 1144 81

25 25

- =  

 Now length of LR = 
22b 27

a 10
=  

15. Official Ans. by NTA (C) 
Sol. Let equation of plane be 
 a(x – 1) + b(y + 1) + c(z – 1) = 0 .....(1) 
 It is perpendicular to the given two planes 
 2a – 2b + c = 0 
 a – b + 2c = 0 

 
a b c
3 3 0

Þ = =  

 Equation of plane be x + y = 0 

 Now 
| a a | 3 2 | 2a | 6 a 3

2
+

= Þ = Þ = ±  

 P(3, 3, 2) or P(–3, –3, 2), Q(1, –1, 1) 
 PQ2 = (3 – 1)2 + (3 + 1)2 + (2 – 1)2 = 21 
16. Official Ans. by NTA (A) 

Sol. 
x 7 y 6 z 0

6 7 1
+ - -

= =
-

 :  

 point (–7, 6, 0) dr's –6, 7, 1 

 
x 7 y 2 z 6

2 1 1
- - -

= =
- -

 : 

 point (7, 2, 6) dr's 2, –1, –1 
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 Shortest distance  

 = 
2 2 2

14 4 6
6 7 1

2 1 1
2 29

( 7 1) (6 2) (6 14)

-
-

- -
=

- + + - + -
 

17. Official Ans. by NTA (A) 

Sol. Projection of b
r

 on vector a b-
rr

 is 

 
b.(a b)
| a b |

-
=

-

r rr

rr  

 
2

2 2

a.b | b |

a b 2a b

-
=

+ - ×

rr 2 2

2

3 b 3 b
b6 b 6

- -
= =

+ -
 

 
2

a b 5´ =
rr

 

 ( )22 2a b a b 5- × =  

 2 2 76b 14 b
3

= Þ =  

 
2

733 b 3
b 7

3

--
\ = 2 21= ´   

18. Official Ans. by NTA (D) 
Sol. 3, 5, 7, 2k, 12, 16, 21, 24 

 Median = 
2k 12 k 6

2
+

= +  

 M.D. = i| x M | 6
8

S -
=  

 = (k + 3) + (k + 1) + (k – 1) + (6 – k) + (6 – 
k) + (10 – k) + (15 – k) + (18 – k) = 48 

 = 58 – 2k = 48 
 k = 5 
 Median = k + 6 = 11 
19. Official Ans. by NTA (B) 
Sol.

 
3 5 7 92sin sin sin sin sin

22 22 22 22 22
p p p p pæ ö æ ö æ ö æ ö æ ö

ç ÷ ç ÷ ç ÷ ç ÷ ç ÷
è ø è ø è ø è ø è ø

 

3 5 72cos cos cos cos
2 22 2 22 2 22 2 15
p p p p p p p pæ ö æ ö æ ö æ ö- - - -ç ÷ ç ÷ ç ÷ ç ÷

è ø è ø è ø è ø
 

                                                    
9cos

2 22
p pæ ö-ç ÷

è ø
 

    
10 8 6 4 22cos cos cos cos cos
22 22 22 22 22

p p p p pæ ö æ ö æ ö æ ö æ ö
ç ÷ ç ÷ ç ÷ ç ÷ ç ÷
è ø è ø è ø è ø è ø

 

      
2 3 4 52cos cos cos cos cos

11 11 11 11 11
p p p p pæ ö æ ö æ ö æ ö æ ö

ç ÷ ç ÷ ç ÷ ç ÷ ç ÷
è ø è ø è ø è ø è ø

  

2 4 3 52cos cos cos cos cos
11 11 11 11 11
p p p p pæ ö æ ö æ ö æ ö æ öp - p +ç ÷ ç ÷ ç ÷ ç ÷ ç ÷

è ø è ø è ø è ø è ø
 

   
2 4 8 162cos cos cos cos cos

11 11 11 11 11
p p p p pæ ö æ ö æ ö æ ö æ ö

ç ÷ ç ÷ ç ÷ ç ÷ ç ÷
è ø è ø è ø è ø è ø

 

 

5

5

2.sin 2
11

2 sin
11

pæ ö´ç ÷
è ø

p
 

 

322.sin
111

1632sin
11

pæ ö
ç ÷
è ø =

p
 

20. Official Ans. by NTA (D) 
Sol. Negation of (P ~ R) (~ Q)Ù «  

 Þ ((P ~ R) Q) (~ Q ~ (P ~ R))Ù Ù Ú Ù Ù  

 ((P ~ R) Q) (~ Q (~ P R))Þ Ù Ù Ú Ù Ú  

 Answer D is correct  
SECTION-B 

1. Official Ans. by NTA (107) 
Sol. A : {1, 2, 3, 4, 5, 6, 7} 
 Number of elements in set B 
 n(1 T) n(2 T) n[(1 T) (2 T)]= Î + Î - Î Ç Î  

 =26 + 26 – 25 = 96 
 Number of elements in set C 
 = {{2}, {3}, {5}, {7}, {1, 2}, {1, 4}, {1, 6},  

{2, 3}, {2, 5}, {3, 4}, {4, 7}, {5, 6}, {6, 7},  
{1, 2, 4}, {1, 3, 7}, {1, 4, 6}, {1, 5, 7}, {2, 3, 
6},  {2,  4,  5},  {2,  4,  7},  {2,  5,  6},  {3,  4,  6},  
{4,  6,  7},  {1,  2,  4,  6},  {2,  4,  6,  7},  {2,  4,  6,  
5}, {3, 5, 7, 4}, {1, 3, 5, 4}, {1, 5, 7, 4}, {1, 
2, 3, 5}, {1, 2, 3, 7}, {1, 3, 6, 7}, {1, 5, 6, 7}, 
{2, 3, 5, 7}, {1, 5, 7, 2, 4}, {3, 5, 7, 2, 6}, {1, 
3, 7, 2, 4}, {1,4, 5, 6, 7},  
{1, 3, 4, 5, 6}, {1, 2, 3, 6, 7}, {1, 2, 3, 5, 6}, 
{1, 2, 3, 4, 6, 7} 

 Number of elementrrs in C = 42 
 n(B C) n(B) n(C) n(B C)Þ È = + - Ç  

 = 96 + 42 – 31 = 107 
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2. Official Ans. by NTA (25) 
Sol. Let f(x) = x2 + bx + p 

 ( ) 1 1f 1 1 b p
3 3

= Þ + + =  ...(1) 

 Assume common root be a 

 ( )f 0a =  & f(f(f(f(a)))) = 0 

 ( )( )( )f f f 0 0Þ =  

 ( )( )f f p 0Þ =  

 ( )2f p bp p 0Þ + + =  

 ( )( )f p p b 1 0Þ + + =  

 
pf 0
3

æ öÞ =ç ÷
è ø

 

 
2p pb p 0

9 3
Þ + × + =  

 
p b 1 0
9 3

Þ + + =   

 p + 3b + 9 = 0 ...(2) 

 From (1) & (2) 
7p
2

Þ =  

 Now, ( )f 3 9 3b p- = - +  

 ( )9 p 9 p= - - - +  

 = 18 + 2p = 
718 2 25
2

+ ´ =  

3. Official Ans. by NTA (24) 

Sol. 2
1 a a 1 a a

A 0 1 b 0 1 b
0 0 1 0 0 1

é ù é ù
ê ú ê ú= ê ú ê ú
ê ú ê úë û ë û

 

        

 

1 2a 2a ab
0 1 2b
0 0 1

+é ù
ê ú= ê ú
ê úë û

 

 2
1 2a 2a ab

A A 0 1 2b
0 0 1

+é ù
ê ú= ê ú
ê úë û

1 a a
0 1 b
0 0 1

é ù
ê ú
ê ú
ê úë û

 

 3
1 3a 3a 3ab

A 0 1 3b
0 0 1

+é ù
ê ú= ê ú
ê úë û

 

 4
1 4a 4a 6ab

A 0 1 4b
0 1 1

+é ù
ê ú= ê ú
ê úë û

 

2

n

(n n)1 na ab na
2

A 0 1 nb
0 0 1

é ù-
+ê ú

ê ú
= ê ú

ê ú
ê ú
ê úë û

 

 na = 48, nb = 96 

 na +
nab (n 1) 2160
2

- =  

 48 + 24b(n – 1) = 2160 
 48 + 24 × 96 – 24b = 2160 
 b = 8 and a = 4, n = 12 
 n + a + b = 24 
4. Official Ans. by NTA (15) 
Sol. Graph of x2 + 2x 
 

 
 Graph of |5x – 7| 

  

 ( ) minf x | 4 0 4= + =  , at x = 
7
5

 

 ( ) maxf x | 8 3= + =11 ,  at x = 2 

  Required sum = 15 
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5. Official Ans. by NTA (3) 

Sol. 
3 2

2 3
dy 4y 2yx , y(1) 1
dx 3xy x

+
= =

+
 

 
3

2
dy 4(y / x) 2(y / x)
dx 3(y / x) 1

+
=

+
 

 y = xp  

 
3

2
dp 4p 2px p
dx 3p 1

+
+ =

+
 

 
3

2
dp p px
dx 3p 1

+
=

+
 

 
2

3
3p 1 dxdp

xp p
+

=
+ò ò  

 ln(p3 + p) = lnx + lnC 
 p3 + p = xC 

 
3y y xC

x x
æ ö æ ö+ =ç ÷ ç ÷
è ø è ø

 

 y3 + x2y = x4C 
 x = 1, y = 1 
 1 + 1 = C C 2Þ =  
 y3 + x2y = 2x4 
 Put x = 2 
 y3 + 4y – 32 = 0 
 Having root between 2 and 3 
 y(2) [2,3)Î  

6. Official Ans. by NTA (8) 
Sol. f '(0) = 4 
 

x
2x 2x

0

2f (x) (x t)f (t)dt (e e )cos 2x x
a

-¢+ - = + +ò
 

 Put x = 0 : f(0) = 2 

 
x

0

f '(x) x(f '(x)) f '(t)dt xf '(x)+ + -ò  

 2x 2x(e e )( 2sin 2x)-= + -

2x 2x 2cos2x(2e 2e )
a

-+ - +  

 2x 2xf '(x) f (x) 2 (e e )( 2sin 2x)-Þ + - = + -  

 2x 2x 2cos2x(2e 2e )
a

-+ - +   

 Put x = 0 
 4 + 2 – 2 = 0 + (2 – 2) + 2/a 

 
1a
2

Þ =  

 5 2 5
2

1(2a 1) a 2 . 8
2

+ = =   

7. Official Ans. by NTA (5) 

Sol. 
n 2 n 1

1

x x x1 ... dx
2 3 n

-

-

æ ö
+ + + +ç ÷

è ø
ò  

 
n2 3 n

2 2
1

x x xx ...
2 3 n

-

é ù
+ + + +ê ú

ë û
 

 
2 3 n

2 2 2
n n nn ...
2 3 n

æ ö
+ + + + -ç ÷

è ø
 

 
n

2 2 2 2
1 1 1 ( 1)1 ...
2 3 4 n

æ ö-
- - + - + + +ç ÷

è ø
 

 2 3
n 2 2

1 1a (n 1) (n 1) (n 1)
2 3

= + + - + +  

 ( )n n
2

1... n ( 1)
n

+ + - -  

 if n = 1 na 2 (2,30)Þ = Î  

 if n = 2 

  2
n 2

1 3a (2 1) (2 1) 3 30
42

Þ = + + - = + <  

 if n = 3  

 n
1 1 28a (3 1) (8) (28) 11 30
4 9 9

Þ = + + + = + <  

 If n = 4 

 n
1 1 1a (4 1) (16 1) (64 1)
4 9 16

Þ = + + - + + +  

 
15 65 2555 30
4 9 16

= + + + >  

 Test {2, 3} sum of elements 5 
8. Official Ans. by NTA (25) 
Sol. C1 (–3, –4) 

 1r 25 16 3= - =  

 C2 = ( 3 3, 4 6)- + - +  

 2r 34 k= +   

 C1C2 = |r1 – r2|  

 1 2C C 3 6 3= + =  

 3 | 3 34 k |= - + k 2Þ =  

 r2 = 6 
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 ( , ) ( 3 3, 4 6)a b = - - - -  

 2 2( 3) ( 6) 9 16 25a + + b + = + =   

9. Official Ans. by NTA (170) 
Sol. 4x3 – 3xy2 + 6x2 – 5xy – 8y2 + 9x + 14 = 0 at 

P(–2, 3) 
 12x2 – 3(y2 + 2yxy') + 12x – 5(xy' + y) – 16yy' + 

9 = 0 
 48 – 3(9 – 12y') – 24 – 5(–2y' + 3) – 48y' + 9  

=0 
 y' = –9/2 

 Tangent 
9y 3 (x 2)
2

- = - +  Þ 9x + 2y = –12 

 Normal : 
2y 3 (x 2)
9

- = + 9y 2x 31Þ - =  

  

 Area = 
1 31 4 3
2 2

æ ö- ´ç ÷
è ø

 = 
85
4

 

 8A = 170 
10. Official Ans. by NTA (130) 

Sol. 1x sin(2 tan )-= a  = 2 2
2tan 2

1 tan 1
q a

=
+ q + a

 

 1tan- a = q tanÞ q = a  

 2 2 11 4 1y sin tan
2 3 5

-æ ö= =ç ÷
è ø

 

 2
2

1 2y x 1 1
5 1

a
+ = Þ + =

+ a
 

 2
2 4

51
a

=
+ a

 

 (2 1)( 2) 0a - a - =  

 22 5 2 0Þ a - a + =  

 
12 or
2

\a =  

 
1S 2,
2

ì ü= í ý
î þ

 

 3

S

116 16 8 130
8aÎ

æ öa = + =ç ÷
è ø

å  
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SET # 03         SOLUTION

SECTION-A 

1. Official Ans. by NTA (C) 

 Allen Ans. (A ) 

Sol. Let acceleration of 100 kg block = a1 

 FBD of 100 kg block w.r.t ground  

 

T

T

N1

a1

F

 
 F–T–N1 = 100 a1 ……..(i) 

 FBD of 20 block wrt 100kg 

 

T

20g

N1
20a

1

2m/s2

 
 T – 20g = 20(2) 

 T = 240      ….. (ii) 

 N1 = 20a1  ….. (iii) 

 FBD of 10 kg block wrt 100 kg  

 T10a
1

2m/s
2

  

 
110a 240 10(2)   

 
2

1a 26m / s  

 F 240 20(26) 100 26     

  F = 3360 N 

2. Official Ans. by NTA (B ) 

Sol. Given: Frequency f1 = 6MHz   

 Frequency f2 = 10MHz 

 1

1

c

f
   

 2

2

c

f
   

 Wavelength bandwidth =   -   = 20 m 

3. Official Ans. by NTA (C ) 

Sol. At t=0  disintegration rate = 4250 dpm  

 At t=10   disintegration rate = 2250 dpm 

 
 λt

oA A e  

 
 10

2250 4250e


  

   
4250

10 ln
2250

 
   

 
 

 10.063min   

4. Official Ans. by NTA (B ) 

Sol. Wavelength of incident beam 
9900 10  

m 

Intensity of incident beam =I     W/m
2 

 

 No. of photons crossing per unit sec 

 net

single photon

E IA
n

E hc


    

 
   4 9

16

34 8

100 1 10 900 10
4.5 10

6.62 10 3 10

 



 
  

  
 

5. Official Ans. by NTA (B ) 

Sol. For a given light wavelength corresponding a 

medium of refractive index   

     = 
       

 
 

and we know that fringe width    
  

 
 

 Therefore,      = 
       

 
 = 

  
 

 

 = 9 mm  

6. Official Ans. by NTA (C) 

Sol. 

0
0 0

0

E
c E cB

B
  

 

   8 8

0E 3 10 2 10    

 
1

0E 6Vm  

 As, B   along y-axis 

 v along negative x-axis 

 hence 0E   along z-axis  

7.  Official Ans. by NTA (B ) 

Sol. In case of L-R circuit  

 
2 2

LZ X R   & power factor  

 
1

R
P cos

Z
    

 As  XL = R 

  Z 2R  

  1 1

R 1
P P

2R 2
     

 In case of L-C-R circuit  
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 ( )22
L CZ R X X= + -  

 As L CX X=   

 ÞZ = R 

 Þ 2
RP cos 1
R

= f = =  

 Þ 
1

2

P 1
P 2

=  

8. Official Ans. by NTA (B ) 

Sol. As ( )F q v B= ´
r rr

 

 ( )qa v B
m

= ´
rr r

 

 So, a &B are ^
rr

 to each other  

 Hence, a.B 0=
rr

 

 ( ) ( )ˆ ˆ ˆ ˆi 4 j . 2i 3j 0a - + =  

 ( ) ( )( )2 4 3 0a + - =  

 
12 6
2

a = Þ a =  

9. Official Ans. by NTA (B ) 

Sol. At centre 0iB N
2R
mæ ö= ç ÷

è ø
 

 0
x

iB 200
2 20cm

mæ ö= ç ÷´è ø
 

 0
y

iB 400
2 20cm

mæ ö= ç ÷´è ø
 

 x

y

B 1
B 2

=  

10. Official Ans. by NTA (A ) 

Sol.  
 Given circuit is balanced wheat stone bridge 

 Hence 2W can be neglected  

 netR 4= W  

 
40I
4

=  

 I = 10A  

11. Official Ans. by NTA (A) 
Sol.   

 20V

q C = 2 F 2  2 m

q C = 4 F 3  3  m

q C = 3 F 4  4 m

q C = 1 F 1   1 m

 
 Total charge = 1 2 2 4q q q q+ + +  

 1 20 2 20 4 20 3 20 200 C= ´ + ´ + ´ + ´ = m  
12. Official Ans. by NTA (B ) 
Sol. For a particle in SHM, its speed depends on 

position as  

 2 2v A x= w -  
 Where w is angular frequency and A is 

amplitude 
 Now 2 2 2 2 2v A x= w - w  

 So, 
( ) ( )

2 2

2 2
v x 1
A A

+ =
w

 

 So graph between v and x is elliptical  
13. Official Ans. by NTA (B ) 
Sol. For a quasi-static process the change in 

internal energy of an ideal gas is  
 VU nC TD = D  

 
3Rn T
2

= ´ ´ D  

 [molar heat capacity at constant volume for 

mono atomic gas = 
3R
2

] 

 

3U 7 8.3 40 3486J
2

D = ´ ´ ´ =
 

14. Official Ans. by NTA (C ) 
Sol. Constant entropy means process is adiabatic  
 PVg = constant 

 1
2

VV
8

=  

 1 1 2 2P V P Vg g=  

 
5/3

1
1 1 2

VP V P
8

g æ ö= ç ÷
è ø

 

 
5/3

5/3 2 1
1 1

P VP V
32

=  

 P2 = 32P1 
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15. Official Ans. by NTA (C ) 
Sol. Initial surface energy = TA 

 Where T is surface tension and A is surface 

area 

 ( )
5 22

i 2

75 10 NU 4 1 10
10 m

-
-

-

æ ö´ é ù= ´ p ´ç ÷ ê úë ûè ø
 

 3 475 10 4 10- -= ´ ´ p´ 7942 10 J-= ´  

 To get final radius of drops by volume 

conservation  

 3 34 4R 729 r
3 3

æ öp = pç ÷
è ø

 

 R = Initial radius 

 r = final radius  

 
( )1/3

R R 1r cm
9 9729

= = =  

 Final surface energy 

 [ ]fU 729 T A=  

 
25

2
2

75 10 N 1729 4 10
10 m 9

-
-

-

é ùé ù´ æ ö= ´ p ´ê úç ÷ê ú
è øê úë û ë û

 

 
4

3 4 10729 75 10
81

-
-é ùp´

= ´ ´ê ú
ë û

 

 79 942 10 J-é ù= ´ë û  

 Gain in surface energy  

 7 7U 9 942 10 942 10- -D = ´ ´ - ´  

 78 942 10 J-= ´ ´ 77536 10 J-= ´  

 47.5 10 J-= ´  

16. Official Ans. by NTA (A) 
Sol. Acceleration due to gravity at a height h<< R 

is  

 
2hg ' g 1
R

æ ö= -ç ÷
è ø

 

 \ 
g 2h

g R
D

=  

 Þ  
g 2h100 100

g R
D

´ = ´  

 
322 100 1%

6400
= ´ ´ =   

17.  Official Ans. by NTA (B) 

Sol. 

l0

x
2

x
2

v v

v=0v=0

 

 using energy conservation  

 2 21 1mv 2 kx
2 2

´ =   

 Þ 
2 21 1v 2 x

4 2
= ´ ´  

\ 
vx
2

=  

18. Official Ans. by NTA (C) 
Sol. F.B.D of monkey while moving downward  

 mg

T

a1monkey

 
 Using Newton’s second law  
 mg – T = ma1 

\ 500 – T = 50 × 4  Þ  T = 300 N 
 F.B.D of monkey while moving up  

 mg

T

a2monkey

 
 Using Newton’s second law of motion  

 T – mg = ma2 
Þ T – 500 = 50 × 5 

Þ T = 750 N 
 Breaking strength of string = 350 N 
\ String will break while monkey is moving 

upward  
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19. Official Ans. by NTA (C) 
Sol. Time taken to reach maximum height  

 

u sint
g

q
=

 

 \ 1 1 2 2u sin u sin
g g

q q
=  

 Þ 1 2u sin 30 u sin 45=  

 Þ 1

2

u 1/ 2 2
u 1/ 2 1

= =   

20. Official Ans. by NTA (B) 

Sol. 
P 0.5mmL.C.
N 50

= = = 0.01 mm 

 Length of wire = 6.8 cm 
 Diameter of wire = 1.5 mm + 7 × L.C 
 = 1.5 mm + 7 × .01 = 1.57 mm 
 Curved surface area = Dp l  
 = 3.14 × 6.8 × 1.57 ×10–1 cm2 
 = 3.352 cm2 = 3.4 cm2    

SECTION-B 
1. Official Ans. by NTA (5) 
Sol. ux = 1 
 y = 5x (1–x) 

 
dy dx dx5 10x
dt dt dt

= -  

 For initial y-component of velocity  

 y
x 0

dyu 5(1) 5
dt =

æ ö= Þ =ç ÷
è ø

 

 y
ˆu 5j=

r
 

 2. Official Ans. by NTA (5) 
Sol.   
 

R

m
Initial

m

Final

R

m

m

 
 using conservation of mechanical energy  

 2 2
disc particle

1 1mg2R I I
2 2

= w + w  

 
2 2

2mRmg2R mR
2 2

é ùw
= +ê ú

ë û
 

 
2

23mg2R mR
2 2

w
=  

 23 2g
4 R

w =  

 2 8g
3R

w =  

 
80
3R

w =  

Given  
x4

3R
w =   

 
x 8016

3R 3R
=  

 x = 5 
 3. Official Ans. by NTA (2) 
Sol. L = 1m  
 DL = 0.4 × 10–3 m 
 m = 1kg 
 d = 0.4 × 10–3m 

 
F LY
A L

D
=  

 
( ) ( )
2

3

mg . 1FLY
A L d 0.4 10

4
-

= =
D æ öp ´ç ÷

è ø

 

 
( )23 3

10 4

0.4 10 0.4 10- -

´
Þ

p ´ ´ ´
 

 
( )33

40Y
0.4 10-

=
p ´

 

 3 9

40 7Y
22 64 10 10- -

´
=

´ ´ ´
 

 Y = 0.199 × 10–12 N/m2 

 
( )

( )
LY F L A

Y F L A L
D DD D D D

= + + +
D

 

 

0.02 d2
0.4 d

D
= +

0.2 0.012
4 0.4

= + ´  

 
0.1 0.1 0.1
2 2

= + =  

 Þ Y 0.1 YD = ´  

 = 0.199 ×1011 = 1.99 × 1010 
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4. Official Ans. by NTA (200 ) 

Sol. 1 0

s

C
f 100 f

C V

 
   

    

 C = speed of sound  

 VS = speed of source 

 

2 0

s

C
f 50 f

C V

 
   

 
 

 s1

2 s

C Vf
2

f C V


 


 

 2C – 2Vs = C+ Vs 

 3Vs = C 

 
S

C
V

3
  

 
0 0

C 3
100 f f

2C 2

3

   

 
0

200
f

3
  

5. Official Ans. by NTA (60) 

Sol. 

  

 Capacitance of each capacitor  

 0
1 0

A3
C 6A

1

2


    

 
2 0 0C A4 4   

 

 Equivalent capacitance 
 

 1 2
eq 0

1 2

C C 24
C A

C C 10
  


 

  net eq 0q C V 240A     

 0
2

0

240 A
V 60V

4A


  


 

 

 2 2V Potential drop across C   

 
foilV 60V  

 6. Official Ans. by NTA (20) 

Sol. Initially, 
P 40cm 2

Q 60cm 3
    …(1) 

 Finally, 
P x 80cm 4

Q 20cm 1


   …(2) 

 Divide (2)  by (1) 

 
P x 3

4 6
P 2


    

 
x x

1 6 5
P P

     

  x = 5P = 5 × 4 = 20   

 7. Official Ans. by NTA (44 ) 

Sol. At very high frequencies,  

 
C

1
X 0

C
 


 

 Also 
LX L   

 Thus, equivalent circuit can be redrawn as  

 





 

220V

~
 

 Z = 1 + 2 + 2 = 5  

 
220V

I 44A
5

 


 

 8. Official Ans. by NTA (10) 

Sol.  

  

 For point B, 
11 1

0.10cm , 0
u v

    

 Thus, u = –10cm, v =   

 i.e. f = 10 cm 

  
1 2 1

1.5 1 R 10cm
10cm R R
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 9. Official Ans. by NTA (5) 

Sol. For first line of Lyman 

 
1 1 3R 1 R

4 4
æ ö æ ö= - =ç ÷ ç ÷l è ø è ø

 

Þ  
4

3R
l =    …(1) 

3rd line(Paschen) 

 2
3

1 1 1 R 3R
3 6 9 4

æ ö= - = ´ç ÷l è ø2  

2nd line(Balmer) 

 2
2

1 1 1 R 3R
2 4 4 4

æ ö= - = ´ç ÷l è ø2  

 Thus 3 2
12 16a
R 3R

l = l - l = -
20
3R

=   

putting (1) 

 
4 20a a 5

3R 3R
æ ö = Þ =ç ÷
è ø

 

10. Official Ans. by NTA (9) 
Sol. Consider input 120V 

120V

I

60V

4000W

10,000W

IL = 60V
10,000W = 0.006A

 

 
( )120 60 V

I 0.015A
4000
-

= =
W

 

 Thus I2 = I – IL 

 = 0.015 – 0.006 = 0.009 A = 9 mA 

 
CHEMISTRY 
SECTION-A 

1. Official Ans. by NTA (C) 

Sol.   Br
F

F

F
F

F

(Square pyramidal)

 

[ ]36CrF -
: 

  
O3 : 

 

O
O O

+
–

(Bent)  
PCl5 : 

 

P Cl
Cl

Cl
Cl

Cl
(Trigonal bipyramidal)  

 

2. Official Ans. by NTA (B) 
Sol. ( ) ( ) ( )2 5V O

2 2 32SO g O g 2SO g :+ ¾¾¾®  

    contact process

( ) ( ) ( ) ( ) ( ) ( )Pt s Rh s
3 2 24NH g 5O g 4NO g 6H O g :-+ ¾¾¾¾® +

Ostwald 's process  

( ) ( ) ( ) ( )Fe s
2 2 3N g 3H g 2NH g ; Haber 's process+ ¾¾¾®

 

( ) Ni(s )
2Vegetable oil ( ) H g+ ¾¾¾®l vegetable ghee 

  Hydrogenation  
3. Official Ans. by NTA (D) 
Sol. In Cl2 molecule, the covalent radius is 

half of the internuclear distance, so 
statement(I) is false. 

 For the same element, anion has lower 
effective nuclear charge than atom Þ so 
anion is larger than atom. Þ statement 
(II) is correct. 

4. Official Ans. by NTA (A) 
Sol. Liquation is used to purify metals having 

lower melting point than impurities 
present in them. 
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5. Official Ans. by NTA (A) 
Sol. Urea acts as stabiliser for H2O2. 

6. Official Ans. by NTA (B) 

Sol. 2BeCl2 + LiAlH4 ® 2BeH2 + LiCl + 

AlCl3 

7. Official Ans. by NTA (B) 

Sol. 3B2H6 + 6NH3  2B3N3H6 + 12 H2 

8. Official Ans. by NTA (C) 

Sol. 
1 2 0

2 2 2 22H O 2H O O
- -

¾¾® +  : 

Disproportionation  

 

 

  
          

 
9. Official Ans. by NTA (A) 
Sol. In acidic medium, 

  
 change in ox. no. = 5 
10. Official Ans. by NTA (C) 

Sol. 4 3Cl CH CH HCl
· ·

+ ¾¾® +  

11. Official Ans. by NTA (D) 
Sol.  

 Solvent polarity has been related to Rf value 
of nitrocompounds. 

 100 mg p-nitrophenol and picric acid have 
different Rf value on silica gel plate  

 \ Preparative TLC is best to separate 100 
mg of para nitrophenol and picric acid     

12. Official Ans. by NTA (B) 

Sol.  

 Difference in reactions is observed due to 
solvent polarity, which  

 (i) Ionizes phenol to make more reactive 
phenoxide ion  

 (ii) Increases electrophilicity of bromine. 
13. Official Ans. by NTA (C) 
Sol. [10] Annulene, although follow (4n + 2)p 

electron rule, but it is non-aromatic due to its 
non planar nature. It is nonplanar due to 
repulsion of C – H bonds present inside the 
ring.  

14. Official Ans. by NTA (C) 
Sol. 

 
 NaBH4 does not reduce carboxylic acid.  
15. Official Ans. by NTA (D) 

Sol.  

16. Official Ans. by NTA (A) 
Sol.

 

 

 Given reaction is an example of birch 
reduction.  

D¾¾®

4 5 3

2 2 3 22NO H O HNO HNO : Disproportionation
+ + +

+ ® +

4 2 2MnO 4H 3e MnO 2H O : reduction- + -+ + ® +

6 7 4
2
4 4 2 23MnO 4H 2MnO MnO 2H O : Disproportionation

+ + +
- + -+ ® + +

7
2

4MnO Mn
+

- +®



®

 
ALLEN® JEE (Main) Examination July-2022 

    
 

191

E 

no
de

06
\B

0B
B-

BC
\K

ot
a\

Je
e 

M
ai

n\
JE

E 
M

ai
n-

20
22

_T
es

t P
ap

er
 B

oo
kl

et
\ 0

5_
Ju

ly
 S

ET
-1

 to
 1

0_
PC

M
_S

ol
ut

io
n.

D
oc

x 

17. Official Ans. by NTA (B) 

Sol.  

 Since diazonium ion is a cation hence it is 
stabilized by electron donating groups and 
destabilized by electron withdrawing group. 

 Hence Stability order should be A > C > D > B. 
 18. Official Ans. by NTA (D) 
Sol. 

       

CH (CH ) – C – O – (CH CH O) CH CH OH3 2 16 2 2 n 2 2

O

–  H O2

CH (CH ) COOH    +  OH(CH CH O) CH CH OH3 2 16 2 2 n 2 2

Stearic acid Polyethylene glycol

Non-ionic detergent  
19. Official Ans. by NTA (A) 
Sol. If any sugar is having free –OH group at 

anomeric carbon then it will be a reducing 
sugar  

  
20. Official Ans. by NTA (C) 

Sol.  

 Friedel Craft Alkylation does not occur on 
this deactivated ring.  

SECTION-B 
1. Official Ans. by NTA (24) 

Sol. ppm = Mg 6

soln

W
10 48

V
´ =  

 Þ WMg = 6

48 2 1000
10

´ ´
 

         =  48 ́  2 ´ 10–3 g 

 nMg = 
3

MgW 48 2 10
24 24

-´ ´
=  

 = 4 × 10–3 
 Number of Mg atoms = 4 ́  10–3 × 6.02 × 1023 
 = 4 ´ 6.02 × 1020 

 = 24.08 × 1020 
 \ x = 24.08 
2. Official Ans. by NTA (2) 

Sol. Let
2HW 40 g= Þ 

2H
40n 20
2

= =  

 
2OW 60g=  Þ 

2O
60 15n
32 8

= =  

 
2H

20P 2.21520
8

æ ö
ç ÷

= ´ç ÷
ç ÷+
è ø

 

 
20 2.2

20 1.875
= ´

+
 

 
20 2.2

21.875
= ´  

 = 2.0114 
 ;  2.01 bar 
3. Official Ans. by NTA ( 1758) 
Sol. e Nxn = n  

 e Nl = l  

 Þ 
e e N N

h h
m m

=
n n

 

  N
e N

e

m .
m

n = n  

 = 
27

N31

1.6 10
9.1 10

-

-

´
n

´
 

 ne = 1758.24 × nN 
 \ x = 1758.24 
4. Official Ans. by NTA (200) 
Sol. C (s) + O2 (g) ® CO2 (g) ;  DH = -x kJ/mole 
 Q = CDT = 20 kJ × 2 



®

 
JEE (Main) Examination July-2022  ALLEN® 

    
 

E 

no
de

06
\B

0B
B-

BC
\K

ot
a\

Je
e 

M
ai

n\
JE

E 
M

ai
n-

20
22

_T
es

t P
ap

er
 B

oo
kl

et
\ 0

5_
Ju

ly
 S

ET
-1

 to
 1

0_
PC

M
_S

ol
ut

io
n.

D
oc

x 

192 
 
 40 kJ heat is released for 2.4 g of C  

 For 1 mole ‘C’ : 
40Q 12
2.4

= ´  

    
400 12
24

= ´ = 200 

kJ/mole 
 Q=DE = DH = 200 kJ (Q Dng = 0) 
  x = 200 
5. Official Ans. by NTA ( 54) 
Sol. 

3HNOn 0.5 0.8= ´  

 = 0.4 mole    

 
3HNO remains

11.5(n ) 0.4
63

= -  

  = 0.4 – 0.1825 
  = 0.2175 

 Molarity = 
0.2175 1000

400
´  

  = 
0.2175

0.4
 

  = 0.5437 mole/lit. 
  0.54;  mole/lit. 
  = 54 × 10–2 mol/lit. 
6. Official Ans. by NTA (2 ) 

Sol. 8
eq 15

eq

1 1K ' x 10
K 2 10

-= = = ´
´

 

  

  

  

  
  
7. Official Ans. by NTA (3) 

Sol. 8e
3 4Fe O 3Fe

-+¾¾¾®  

 Charge for 1 mole Fe = 8/3 F 
 = 2.67 F 
8. Official Ans. by NTA (2) 

Sol.  

 n 1

1[100]
(0.5) -µ  

  

  
 [2]1 = [2]n–1 
 n – 1 = 1 
 n = 2 
 order = 2 
9. Official Ans. by NTA (0) 
Sol. [Co(H2O)6]

2+ 

 Co+2 : 

 
 number of unpaired e– = 3 

  
 [Cr(H2O)6]

3+ 

 Cr+3 : 

 
 number of unpaired e– = 3 

  
 Difference in spin only magnetic moment 

= 0 
10. Official Ans. by NTA (6) 

Sol.  

 
MATHEMATICS 

SECTION-A 
1. Official Ans. by NTA (B) 
Sol. f(x) – f(x/3) = x/3 
 f(x/3) – f(x/32) = x/32 
 .... on adding 

 n 2n

x 1 1f (x) limf x ....
3 3 3®¥

æ ö æ ö- = + ¥ç ÷ ç ÷
è ø è ø

 

 
xf (x) f (0)
2

- =  

 f(8) = 7 ; f(0) = 3 
 f(x) = x/2 + 3 
 f(14) = 10 

8
7

1 1 x 10
1020

-Þ ´ = ´

7 81 10 x 10
20

- -Þ ´ = ´

10 x
20

=

10x 5 2.236
2

Þ = = =

2.24;

1 n 1
02

1t
[A ] -µ

n 1

1(50)
(1) -µ

n 1
1 1[2]

0.5

-
é ù= ê úë û

3d 4s 4p

15BMm =

3d 4s 4p

15BMm =
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2. Official Ans. by NTA (D) 
Sol. AB = AO. z–ip/2 = – 2 + i 
 So OB = (–2 + i) + (1 + 2i) 
 z2 = –1 + 3 i 

 1 22z z 10\ - =  

3. Official Ans. by NTA (D) 

Sol. 

8 1 4
D 1 1 1 0 4

3 0
= = Þ l =

l -
 

 Also D1 = D2 = D3 = 0 
 So m = –2 

 Point 
14, 2,
2

æ ö- -ç ÷
è ø

 

 Distance from plane = 
10
3

 

4. Official Ans. by NTA (B) 

Sol. Let A = 
a b
c d

é ù
ê ú
ë û

 ; ad – bc = –1 

 A I adj A I 4+ + =  

 Þ ad – bc + a + d + 1 = 2 or –2 
 a + d = 2 or –2 
5. Official Ans. by NTA (B) 

Sol. 
33 a 1

a

1 1

y 364A y .dy
a 1 3

+

= = =
+ò  

 Þ a = 5 

6. Official Ans. by NTA (C) 

Sol. ( ) ( )( )
1 225

1 2 60 1 2 n 60 n 82 2 .....2 4 .4 ......4 2+ =  

 
1 225n(n 1)

30 61 60 n 822 4 2
+

´ +
æ ö

=ç ÷
è ø

 

 
( ) ( )

2
225 60 n

1830 n n 82 2
+

+ + =  

 = 28n 217n 1140 0- + =  

 
57n 20,
8

=  

 ( ) ( ) ( )2n
2

k 1

n n 1 n n 1 2n 1
nk k

2 6=

+ + +
- = -å  

 = 1330 

7. Official Ans. by NTA (A) 

Sol. 
( )( )2 4

2x 0

ln 1 x x cos x
lim

1 cos x®

+ +

-
 

 

( ) ( )
2 4

2 2
2 4

2x 0
2

2

ln 1 x x
x 1 x cos x

x x
lim

sin x x
x

®

æ ö+ +
+ç ÷

ç ÷+è ø
æ ö
ç ÷
è ø

 = 1 

 k 1\ =  

8. Official Ans. by NTA (D) 

Sol. ( ) ( )
( )2

x 1 ; x 0x a ; x 0
f x ; g x

| x 4 |; x 0 x 4 b; x 0

+ <ì+ £ì ï= =í í- > - + ³î ïî

 

 For continuity a = 4 and b = –15 

 ( )( ) ( )( )g f 2 f g 2+ -  

 ( ) ( )g 2 f 1 8= + - = -  

9. Official Ans. by NTA (C) 

Sol. ( )f 1 3=  

 For ( ) 2x 1, f ' x 3x 2x 10 0< = - + >  

 ( )f xÞ is increasing 

 For x >1 , ( )f ' x 0<  

 Þ function is decreasing.  

 ( ) ( )2
2x 1

lim f x 2 log b 4
+®

= - + -  

 For maximum value at x = 1  

 ( )2
23 2 log b 4³ - + -  

 232 b 4 0³ - >  

 b [ 6, 2) (2, 6]Î - - È  

10. Official Ans. by NTA (C) 

Sol. 
n 1

2 20
k 1

1 2 2a dx
n 1 x 2k1

n
=

p
= = =

+æ ö+ ç ÷
è ø

å ò  

 ( ) ( )xf x tan ; x 0, 1
2

æ ö= Îç ÷
è ø

 

 f 2 1
4
pæ ö = -ç ÷

è ø
 

 21 2f ' sec
4 2 8 2 1
p pæ ö æ ö= =ç ÷ ç ÷ +è ø è ø

 

 f ' 2 f
4 4
p pæ ö æ ö=ç ÷ ç ÷

è ø è ø
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11. Official Ans. by NTA (A) 

Sol. 
dy 2y tan x sin x
dx

+ =  

 I.F = ( )22 tanx dx ln secx 2e e sec xò = =  

 ( )2 2y sec x sin x sec x dx C= +ò  

 2y.sec x secx C= +  

 Put x , y 0
3
p= =  

 2y cosx 2cos x= -  

 = 

21 12 cosx
8 4

æ ö- -ç ÷
è ø

 

 max
1y
8

\ =  

12. Official Ans. by NTA (B) 

Sol. ( ) ( ) ( ) ( )2 2 2 2x 1 y 2 x 2 y 1 14- + - + + + - =  

 2 2x y x 3y 2 0Þ + + - - =  

 Put x = 0  

 2y 3y 2 0Þ - - =  

 
3 17y

2
±

Þ =  

 Put y = 0  

 2x x 2 0Þ + - =  

 ( ) ( )x 2 x 1 0+ - =  

( ) ( ) 3 17 3 17A 2, 0 , B 1,0 , C 0, ,D 0,
2 2

æ ö æ ö+ -
\ - ç ÷ ç ÷

è ø è ø
 

 Area = 
1 3 17.3. 17
2 2

=  

13. Official Ans. by NTA (D) 

Sol. Tangent at ( ),a b  has slope 1  

 2 24b = a  

 Equation of tangent ( ) 12y 12 x , 1b = + a =
b

 

 6, 12Þa = b =  

 ( ) ( )4, 4 10,16\ a + b + =  

 Normal at (10, 16) to 
2 2x y 1

36 144
- =  is  

 2x + 5y = 100 

14. Official Ans. by NTA (A) 

Sol. d.r’s of the line = 

ˆ ˆ ˆi j k
ˆ ˆ ˆ1 1 1 i 4 j 3k

1 2 3
- = - -

-
 

 \equation of line is  

 ( )ˆ ˆ ˆ ˆ ˆ ˆr i 2 j 4k i 4 j 3k= + + + l - -
r

 

 Let A(1, 2, 4)  and Pb ( )1 ,2 4 , 4 3+ l - l - l  

 ( )ˆ ˆ ˆPA. i 4 j 3k 0\ - - =
uuur

 

 
1
2

l =  

 
1 5P ,2,
2 2

-æ öÞ ç ÷
è ø

 

 
21| AP |
2

=  

15. Official Ans. by NTA (D) 

Sol. ( ) ( ) ( )2ˆ ˆ ˆa b 1 i 2 j 2 k´ = - a + a - + a -
rr

 

 Projection of a b´
rr

 on ˆ ˆ ˆi 2 j 2k- + -  

 
( ) ( )ˆ ˆ ˆa b . i 2 j 2k

30
3

´ - + -
= =

rr

 

 22 91 0Þ a - a - =  

 
137,
2

Þ a = -  

16. Official Ans. by NTA (C) 

Sol. np = a   .....(1) 

 npq = a /3   .....(2) 

 From (1) & (2) 

 q = 1/3 & p = 2/3 

 n n 1 1
1

4C q p
243

- =  

 n

n 2
3 243

=  

 n = 6 
 P (4 or 5)  

 = 
4 2 5 0

6 6
4 5

2 1 2 1C C .
3 3 3 3

æ ö æ ö æ ö æ ö+ç ÷ ç ÷ ç ÷ ç ÷
è ø è ø è ø è ø

 

 
16
27

=  
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17. Official Ans. by NTA (D) 
Sol. 0 £ P(Ei) £ 1 for i = 1, 2, 3 
 Þ –2/3 £ p £ 1  
 E1 & E2 & E3 are mutually exclusive 
 P(E1) + P(E2) + P(E3) £ 1 
 Þ 2/3 £ p £ 1 
 p1 = 1, p2 = 2/3 
 p1 + p2 = 5/3 
18. Official Ans. by NTA (C) 

Sol. 
2 22sin 2 2sin8 8 16q - q+ =  

 
64y 16
y

+ =  

 Þ y = 8 
 Þ sin2q = ½ 

 
S

1n(S)
cos( / 4 2 )sin( / 4 2 )q Î

+
p + q p + qå  

 = 4 + (–2) × 4 = –4 
 
19. Official Ans. by NTA (B) 

Sol. 1 1 11 1 1tan 2(tan tan ) tan
5 8 2

- - -æ öæ ö+ + ç ÷ç ÷
è øè ø

 

 1 11 1tan 2tan tan
3 2

é ùæ ö æ ö- -= +ê úç ÷ ç ÷
è ø è øë û

 

 = 2 
20. Official Ans. by NTA (D) 
Sol. (~(p Û ~q)) Ù q º (p Û q) Ù q 
 (p Û q) Ù q º  p Ù q 

 

p qÛ p q®

 
SECTION-B 

1. Official Ans. by NTA (272) 
Sol.  (px – q)2 + (qx – r)2 = 0 

 
q rx 4
p q

Þ = = = -  

 
2 2

2

q r 272
p
+

Þ =  

2. Official Ans. by NTA (180) 

Sol. 
5! 5! 5! 5!3 180

2!2! 3! 2! 2! 3!
´ + + + =

´
 

3. Official Ans. by NTA (6993) 
Sol. 11S 3[101 102 ...... 121]= + + +  

 
3 (222) 21 6993
2

= ´ =  

4. Official Ans. by NTA (3) 
Sol. x5(x3 – x2 – x +1) +x (3x3 – 4x2 – 2x + 4) – 1 

= 0  
 Þ (x–1)2 (x + 1) (x5 + 3x – 1) = 0 
 Let f(x) = x5 + 3x –1 
 f’(x) > 0 " xÎ  R 
 Hence 3 real distinct roots. 
5. Official Ans. by NTA (23) 
Sol. Since coefficient of x is –3  
 Þ pC1 – qC1 = –3 
  Þ p – q = –3  ....(1) 
 Comparing coefficients of x2 
 – pC1

qC1 + pC2 + qC2 = –5 

 
p(p 1) q(q 1)pq 5

2 2
- -

- + + = -  ....(2) 

 Solving (1) and (2) 
 p = 8, q = 11 
 Coefficient  of x3 is  
 – qC3 + pC3 + pC1

qC2  –
  pC2

qC1 
 = – 11C3 + 8C3 + 8C1

11C2  –
  8C2

11C1 
 = 23 
6. Official Ans. by NTA (24) 

Sol. Let ( )1 2nn
1 0

I 1 x dx= -ò , 

( )1 n 2n 1
2 0

I 1 x dx+= -ò  

 ( )1 n 2n 1
2 0

I 1 x . 1 dx+= -ò  

( ) ( ) ( ) ( )1 2n1n 2n 1 n n 1
0 0

1 x .x 2n 1 1 x nx x dx+ -= - - + - -ò
 

 ( ){ }2 2 1I n 2n 1 I I= - + -  

 ( ) ( )2
2 12n n 1 I n 2n 1 I+ + = +  

 
( ) ( )
2

1

2

I 2n n 1 1177
I n 2n 1 n 2n 1

+ +
= =

+ +
 

 22n n 1176 0Þ + - = n 24Þ =  

7. Official Ans. by NTA (6 ) 

Sol. 4 2x 3yx.y ' 3y= -  

 2 4dy3xy 3y x
dx

Þ = +  

 Put 2 dy 1 dty t, y
dx 2 dx

= =  

 3dt 2 2t x
dx x 3

- =  
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2

2

t x C
x 3

\ = +  

 
2 2

2

y x 2
x 3

Þ = -  

 Put (3, 3) , C = –2 

 
2 2

2

y x 2
x 3

\ = -  

 2 4 23y x 6x= -  

 4 2x 6x 1080- =  

 x 6\ =  

8. Official Ans. by NTA (3) 

Sol. Coordinates of A(1, –2), 
15a 30aB ,

1 2p 1 2p
æ ö-
ç ÷- -è ø

 

and orthocentre H(2, a)  
 Slope of AH = p 
 a + 2 = p   .....(1) 
 Slope of BH = –1 
 31a – 2ab = 15a + 4p–2  .....(2) 
 From (1) and (2) 
 a = 1 & p = 3 
9. Official Ans. by NTA (45) 

Sol. f ¢(x) = 4x – 
1
x

 0 1/2

– +

4  

 
1a
2

=  

 Let P(x 1, y1) be any point on y2 = 4ax 

 21
1 1

1 1

1 3 y y 6y 8 0
y 4 x

-
= Þ - + =

-
 

 y1 = 2, 4 
 Þ P(8, 4) as P(2, 2) rejected 
 Equation of normal at P. 
 y – 4 = –4(x – 8) 

 
x y 1
9 36

+ =  

 a = 9, b = 36 
 a + b = 45 

10. Official Ans. by NTA (153) 
Sol. Let (2l –1, 3l –2, 2l +1) be any point on the 

line  
 (2l –5)2 + (3l –4)2 + (2l –6)2 = 26 
 l = 1, 3 
 Q (1, 1, 3) ; R (5, 7, 7) ;  P (4, 2, 7) 

 Area of triangle PQR = ½ PQ PR
® ®

´  

 153=  

 

 
  



®
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SET # 04         SOLUTION

PHYSICS 

SECTION-A 

1. Official Ans. by NTA (C) 

Sol. Let projection speed is u  

 

2 2

1 2

u Sin(90º ) u sin(60º )
R ;R

g g
   

 1

2

R 2

R 3
   

2. Official Ans. by NTA (C) 

Sol. 1 M.S.D = 1mm  

 9 M.S.D = 10 V.S.D 

 1 V.S.D = 0.9 M.S.D = 0.9 mm 

 L.C of vernier caliper  

 = 1–0.9 = 0.1 mm = 0.01 cm 

 zero error =–(10–4)×0.1mm = – 0.6 mm 

 Reading = M.S.R + V.S.R – Zero error 

 = 3cm + 6 × 0.01 – [–0.06] 

 = 3 + 0.06 + 0.06 

 = 3.12 cm 

 Nearest given answer in the options is 3.10 

3. Official Ans. by NTA (B) 

Sol.  i
ˆP 0.15 12 i   

  f
ˆP 0.15 12 i    

 P 3.6 kg m / s    

 3.6 = F t 

 3.6 = 100  t 

  t = 0.036 sec  

4. Official Ans. by NTA (B) 

Sol. K.E = 
2P

2m
 

 
 

2

1
1

P
K

2 8
  ; 

 

2

2
2

P
K

2 2
  

 K1 = K2 

 So, 

 4P2
2
 = P1

2 

 1

2

P
2

P
  

5. Official Ans. by NTA (B) 

Sol. VA = VB 

 A B

A B

KQ KQ

R R
  

 A A

B B

Q R 1

Q R 2
   

 A B
A B2 2

A B

KQ KQ
E ;E

R R
   

 
2

A A B B

2

B B A A

E Q R R 2

E Q R R 1
      

6. Official Ans. by NTA (D) 

Sol. B0=5×10
–6 

 v = Speed of wave = 
8

74 10
8 10

5


 

 
w

v
k

 
  
 

 

 E0 = vB0 = 40×10
1 

 
= 4 × 10

2 
V/m  

7. Official Ans. by NTA (A) 

Sol.

 

 

 
c

v
n

  

 nd sin ic = nr sin90º 

 sin ic = dr

d r

vn

n v
  

 sin ic 
8

8

1.5 10 1.5

2 10 2


 


 

 
c

3
sin i

4
  

 tan ic = 
2 2

3 3

74 3



 

 ic = 
1 3

tan
7

  
 
 

  

8. Official Ans. by NTA (A) 

Sol.  

 e

2Gm
v

R
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2
eVGMm 1 GMm

m
R 2 9 R h

- + = -
+

 

 
2

eVGM GM
R h R 18

= -
+

 

 GM GM GM
R h R 9R

= -
+

 

 GM 8GM
R h 9R

=
+

 

 1 8
R h 9R

=
+

 

 9R = 8R + 8h 

 R 6400
h 800km

8 8
= Þ Þ  

9. Official Ans. by NTA (B) 
Sol. Vmax  = 60 
 Vmin = 20 
 % modulation =  

 max min

max min

V V 60 20 40
100 100 100

V V 60 20 80

æ ö- -æ ö æ öÞ Þç ÷ ç ÷ ç ÷+ +è ø è øè ø
 

Þ  50%  
10. Official Ans. by NTA (C) 

Sol.  

  
 1 2P P=

r r
 

 Here P
r

is momentum 

 So h
P

l =  

 Hence both will have same de broglie 
wavelength. 

11. Official Ans. by NTA (B) 

Sol.

 

 

 dQ KA T
dt

D
=

l
 

 A = 2 (0.6 × 0.5 + 0.5 × 0.2 + 0.2 × 0.6) 
 = 2(0.3 + 0.1 + 0.12) 
 = 2(0.4 + 0.12) 
 = 2(0.52) 
 = 1.04 m2 

 Rth = 
2 21 10 10

KA 0.05 1.04 0.052

- -´Þ Þ
´

l
 

 2
2

th

dQ T 40 0.052
2.08 10 J / s

dt R 10-

D ´
= Þ Þ ´  

 2.08 × 102 = m × 3.4 × 105 

 m = 3
3

2.08
0.61 10

3.4 10
-Þ ´

´
 kg/s 

 = 61 × 10–5 Kg/s 
12. Official Ans. by NTA (A) 

Sol. v

nR
C

2
=  

( )
p

n 2 R
C

2

+
=  

 v

p

C n
C n 2

=
+

  

13. Official Ans. by NTA (A) 
Sol. y = 2 sin (wt – kx) 

 Maximum particle velocity = A w 

 Wave velocity = 
k
w  

 
k
w = A w 

 k = 1
A

 = 2p
l

 

 l = 2pA 

  = 4 p cm 
14. Official Ans. by NTA (A) 
Sol. Balanced wheat stone bridge in circuit so 

there is no current in 5 W resistor so it can be 
removed from the circuit. 

 

 e q

6 12
R 2

6 12
´

= +
+

 

 6 12
2

18
´

= +  

 e qR 6= W  

 
eq

V 6
I 1 Amp.

R 6
= = =  
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15. Official Ans. by NTA (C) 

Sol.  
 (1) Switch is closed 
  Ceq = 2C 

 Energy 2
1 eq

1
E C V

2
=  

 = 21
2C V

2
´  

 E1 = CV2 
 (ii) When switch is opened charge on right 

capacitor remain CV while potential on left 
capacitor remain same 

  Dielectric K = 5  
 C’ = KC 
 C’ = 5C 

 ( ) ( )
( )

2

2
2

CV1
E 5C V

2 2 5C
= +  

 
2 2

2

5CV CV
E

2 10
= +  

 
2

2

13CV
E

5
=    

 
2

1
2

2

E CV 5
13CVE 13

5

= =  

 1

2

E 5
E 13

=   

16. Official Ans. by NTA (B) 

Sol.  
 Magnetic moment  

 ( ) ( )2 2ˆ ˆM i 0.5 k i 0.3 k= - p + p
r

 

 
22 25 9 ˆM 7 k
7 100 100

æ ö= - ´ -ç ÷
è ø

r

 

 = 
16 ˆ22 k
100

æ ö- ç ÷
è ø

 

 ˆM 3.52k= -
r

  Am2 

 7
k̂

2
= -  Am2 

17. Official Ans. by NTA (A) 

Sol. ˆE E k=
r

 B = 12 mT 

 ˆB B j=
r

 Energy = 728 eV 

 Energy = 21
mv

2
 

 31 21
728eV 9.1 10 v

2
-= ´ ´ ´  

 19 31 21
728 1.6 10 9.1 10 v

2
- -´ ´ = ´ ´ ´  

 v = 16 × 106 m/s 
 E = vB 
 E = 16×106 × 12 × 10–3 

 E = 192 × 103 V/m 
18. Official Ans. by NTA (B) 

Sol. 2 1

1 2

m g m g
a

m m
-

=
+

 

Case 1 M2 = 2m1 

  a1 = 1 1

1

2m g m g
3m

-
 

  a1 = g/3 
Case -2 
 M2 = 3m1 

 1 1
2

1

3m g m g
a

4m
-

=  

 2

g
a

2
=  

 1

2

g
a 23

ga 3
2

= =   

19. Official Ans. by NTA (C) 

Sol. Radius of nucleus 
1
3

0R R A=  

 Density of nucleus = Mass of nucleus
volume of nucleus
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3

m A
4

R
3

´
r =

p
  

 Where m : mass of proton or neutron 

 
3

0

m A
4

R A
3

´
r =

p
 

 r µ A0  
 Hence density of nucleus is independent of 

mass number  
20. Official Ans. by NTA (A) 
Sol. Since breaking stress (Maximum lifting 

capacity) is the property of material so it will 
remain same. 

 breaking stress 

  = 
Maximum lifting capacity

Area of cross section of rope 
  

 4

10 25
2.5 10 A- =

´
 

  A  = 625 × 10–6 
  = 6.25 × 10–4 m2 

SECTION-B 
1. Official Ans. by NTA (2) 

Sol. ( )ˆ ˆ ˆA 2i 3j k m= + -
r

 and ( )ˆ ˆ ˆB i 2 j 2k m= + +
r

 

 Component of A
r

 alongB
r

= ˆA·B
r

 

   = 
2 2 2

A.B 2 6 2

B 1 2 2

+ -
=

+ +

r r

r  

   = 
6

2
3

=   

2. Official Ans. by NTA (5) 

Sol.

  
2 2

2 2m 10 3
I mk k k 5

12 12 12 2 3 2 3
= = Þ = Þ = = = =

l l l l   

3. Official Ans. by NTA (27) 

Sol.

 

 

 Using snell’s law at face AC 
 1.5 sin 60º = n × sin 90º 

 1.5× 3
2

 = n = x
4

 

 3 3 x=  

 x = 27 
4. Official Ans. by NTA (26) 
Sol. Energy released in the given process = 

Binding energy of product – Binding energy 
of reactants 

 =  7.6 × 4 – (1.1 × 2) × 2 
 = 30.4 – 4.4 
 =26 MeV 
5. Official Ans. by NTA (25) 

Sol.

 

 

 T dx
Y

A dy
=  

 m = 20 kg 
 A = 0.4 m2 

 l = 20m 
 let extension is dy in length dx 

 
stress

Y
strain

=  

 

T
T dxAY .

dy A dy
dx

= =  

 
Tdx

dy
AY

=  

 Tension at a distance x from lower end  

 = 
mg

x
l

 

 So. 
0 0

mg dx
dy x

AY

D

=ò ò
l

l

l

 

 D l =
2

0

mg x
AY 2

é ù
ê ú
ë û

l

l
 

 
mg
2AY

D =
l

l  

 11

20 10 20
2 0.4 2 10

´ ´
D =

´ ´ ´
l  
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 2500 × 10–11 

 Dl  = 25×10–9 

 = x × 10–9 

 x = 25 

6. Official Ans. by NTA (200) 

Sol. Current gain in C-E configuration 

 C

B

I
I

D
Þ b =

D
 

 RC = 2k W , RB=0.50 k W  

 Voltage gain = 
–3

C C
6

B B

I R 5 10 2
I R 100 10 0.5-

D ´
= ´

D ´
 

 = 
2

5

10 1000
200

5 10 5

-

- = =
´

 

7. Official Ans. by NTA (17) 

Sol.

 

 

 
12

1 4

k 5 0.3 10
F

9 10

-

-

´ ´ ´=
´

 

 
9 12

4

9 10 5 0.3 10
9 10

-

-

´ ´ ´ ´=
´

 

 = 1.5×10 = 15 N 

 
9 12

2 4

9 10 5 0.16 10
F

9 10

-

-

´ ´ ´ ´=
´

= 8N 

 force experienced by charge at 
2 2

1 2A F F= +  

 = 2 215 8+  

 289= = 17 N 

8. Official Ans. by NTA (2) 

Sol. 22
(9 t )

3
f = -  = 0 

 t = 3 sec 

 e = 
d 2 4t

(0 2t)
dt 3 3

- f
= - - =  

 Heat produced in 3 sec =  
32 2

0

e 16t
dt dt

r 9 8
=

´ò ò  

= 2J 

9. Official Ans. by NTA (20) 

Sol. 

4V 780W

A BC

300 cm
60 cm

i = 0

20 mV

i
 

Let resistance of potentiometers wire is R 

 
4

i
R 780

=
+

 

 Potential difference across AB 

 
4R

R 780
=

+
 

 Potential difference across AC 

 4R 60 4R
(R 780) 300 5(R 780)

´
= =

+ ´ +
 

 This should be equal to 20 mV 

  3 24R
20 10 2 10

5(R 780)
- -= ´ = ´

+
 

 4R = 10—1(R + 780) 

 
R

4R 78
10

= +  

 
R

4R 78
10

- =  

 
39R

78
10

=  

R 20= W  

10. Official Ans. by NTA (2) 

Sol. 

m

k

figure (a)

2k
2 k

figure (b)

k

m

 
 For figure (a) : 

 eq

K 2K 2K
K

K 2K 3
´

= =
+
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eq

m m 3m
T 2 2 2

K 2K / 3 2K
= p = p = p  

 For figure (b): 

 Keq = 3K, 
m

T' 2
3K

= p  

 
'T m 2K 2

T 3K 3m 3
´

= =
´

 

 T' 2=  
 x = 2 

CHEMISTRY 
SECTION-A 

1. Official Ans. by NTA (C) 

Sol. No. of Fe atoms = 230.34 3.3
6.022 10

100 56
´ ´ ´  

 = 1.206 × 1020 

2. Official Ans. by NTA (B) 
Sol. According to Fajan’s rule, 
 Covalent character µ size of Anion 
3. Official Ans. by NTA (C) 
Sol. POH = 14 – 8.26 

       = pKb + 4

3

[NH ]
log

[NH ]

+

 

      = 5.74 = 4.74 + 4[NH ]
log

0.2

+

 Þ  4[NH ]+  = 2 

 Hence  
 NH4Cl = 2 × 53.5 = 107 g 
4. Official Ans. by NTA (C) 
Sol. T1/2 = 200 s and 1st order reaction 

 0

0

A2.303log2 2.303
K log

200 t 0.2A
= =  

 
log2 1

log5
200 t

=  

 
7

t 200 466.67s
3

= ´ =  = 467 s 

5. Official Ans. by NTA (A) 
6. Official Ans. by NTA (B) 
Sol.    Melting point 
 Al ® 933 K 
 Ga ® 303 K 
 In ® 430 K 
 Se ® 490 K 
7. Official Ans. by NTA (A) 
Sol. Al is extracted from Al2O3·2H2O i.e., Bauxite 

ore 

8. Official Ans. by NTA (D) 

Sol. 6H+ + 2MnO4
— + 5H2O2 ¾® 2Mn+2 + 8H2O 

+ 5O2 

9. Official Ans. by NTA (C) 

Sol. Due to high lattice energy LiF is sparingly 

soluble in water. Li+ has high hydration 

energy among its group members due to 

smallest size. 

10. Official Ans. by NTA (A) 

Sol. 

B
HO

OH

OH
+  H O2 B–

HO

OH

O+

OH
H

H

B–

HO

OH

OH
OH

+ H+

 

11. Official Ans. by NTA (A) 

Sol. K3[Cu(CN)4] 

 O.N. of copper is Cu+1 

 Cu+1 = [Ar]3d10 Þ Diamagnetic 

 

12. Official Ans. by NTA (A) 

Sol.  

List I 

Pollutant 

List II 

Source 

A. Microorganisms Domestic sewage  

B. Plant nutrients Chemical fertilizer 

C. Toxic heavy metals Chemical factory 

D. Sediment Strip mining 

 

13. Official Ans. by NTA (B) 

Sol. ¾SO3H > ¾COCl > ¾CONH2 > ¾CN 

14. Official Ans. by NTA (A or B) 

15. Official Ans. by NTA (B) 

Sol. 

N2
+ –Cl

H O2

OH

+ N + HCl2
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16. Official Ans. by NTA (A) 

Sol. EtO – C– H C2 CH CH CN2 2

(i) DiBAL –H
(ii)  H O2

O

EtOH + OHC –CH2 CH CH CHO2 2

 
17. Official Ans. by NTA (B) 
Sol. 
 

NO2

NH2
N Cl2

+ –

NO2

I

NO2

I

NH2

HNO2
KI Fe/H+

HNO2

N Cl2
+ –

II

OH

H O/warm2N +2

 
18. Official Ans. by NTA (C) 
Sol. Vulcanization of rubber is carried out by 

heating a mixture of isoprene & sulphur 
19. Official Ans. by NTA (C) 
Sol. Glycogen 
20. Official Ans. by NTA (C) 
 Allen Ans. (D) 
Sol. Phenolphthalein dissociate in basic medium 

 HPh(aq) � H+ + Ph— 

 (colourless)          (Pink) 
 

SECTION-B 
1. Official Ans. by NTA (8) 
Sol. PV  = nmixRT 

 mi x

6 12.5
n 3

0.083 300
´

= »
´

 

 Let mole of He = x 

 Mole of H2 = 3 – x 

 4x + 2(3 – x) = 10 

 x 2mol=  

 Mass of He = 8g 

2. Official Ans. by NTA (4) 

Sol. 48 3-
22 X  

 No. of neutrons = 26 

 No. of electrons = 25 

 % of extra neutrons 

 than electrons = 
26 25

100 4
25
-

´ =  

3. Official Ans. by NTA (57) 
Sol. DH = DU + DngRT 

 DH = –59.6 + 1 × 8.314 × 300 × 10—3 =  –

57.10 

4. Official Ans. by NTA (1) 
Sol. DTb = iKbm1 DTf = iKfm2 

 b b b

f f f

T K 1 K3 1 1
T K 2 6 2 K 2

D ´
= Þ = = ´

D ´
 

 b

f

K 1
x 1

K 1
= Þ =  

5. Official Ans. by NTA (4) 
Sol. neq. of I2 = neq of Na2S2O3 = 20 × 0.002 × 1 
 2 × nmol of I2 = 0.4 

 nmol of I2 = 0.2 m mol 

 nmol of Cu+2 = 0.2 × 2 × 10–3 

 [Cu+2] = 
3

2
3

0.4 10
0.04 4 10

10 10

-
-

-

´ = = ´
´

 

6. Official Ans. by NTA (2) 
Sol. C2H5OH + PCl3 ¾® C2H5Cl + H3PO3 

 H3PO3 + PCl3 ¾® H4P2O5 + HCl 

 

P
HO

O

O
H

P

O

H
OH

 
7. Official Ans. by NTA (5) 

Sol.

 

 

 Hence MnF3 Þ strongest O.A 

 4(4 2) 24 4.89m = + = =  = 5 

8. Official Ans. by NTA (12) 

Sol. 
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9. Official Ans. by NTA (3) 
Sol. CH3–CH2–MgBr + CH3OH ¾®  

 CH3 –CH3 + 
Mg

OCH3

Br  

 
3

42.24 10
n 10

22.4

-
-´= =  

 W = n × M 
     = 10–4 × 30 = 3 mg 
10. Official Ans. by NTA (1) 
Sol. Ofloxacin  
 

MATHEMATICS 
SECTION-A 

1. Official Ans. by NTA (C) 
Sol. a2 + b2 = (a + b)2 – 2 a b 
 let f(a) = (3 – a)2 – 2(1 – 2a) 
 f(a) = a2 – 2a + 7 
 f(a) = (a – 1)2 + 6 

)min.
f(a) =   6 

2. Official Ans. by NTA (C) 
Sol. |z-i|-|z+5i|=0 
 Þ |x + (y – 1)i | = |x + (y + 5)i |  
 x2 + (y – 1)2 = x2 + (y + 5)2 
 (y – 1)2 – (y + 5)2 = 0 
 (2y + 4) (–6) = 0 
 y = –2 
 \ x2 + (–2)2 = 4         
 x = 0 
 Z º  (0, –2) , check options 
3. Official Ans. by NTA (D) 

Sol. A¢BA = [1  1  1] 

2 2 2

2 2 2

2 2 2

9 10 11 1

12 13 14 1

115 16 17

é ù- é ù
ê ú ê ú-ê ú ê ú
ê ú ê ú- ë ûë û

 

 =[92+122–152   –102+132+162    112–142+172] 
1

1

1

é ù
ê ú
ê ú
ê úë û

  

 = [92+122–152 –102+132+162 + 112–142+172] 
 = [539] 
4. Official Ans. by NTA (A) 

Sol. 
n

n n
i j

i, j 0
i j

C C
=

¹

å   

  = ( )
n n n 2n n n

i j i
i 0 j 0 i j 0

C · C C
= = = =

-å å å  

 = (2n) (2n) – 2nCn  
 = 22n – 2nCn 

5. Official Ans. by NTA (C) 

Sol. 

 

C(1,–1) 
q P 

Q 

 

 ( )2Q t, t=  

 CQ normalm m=  

 
2t 1 1
t 1 2t

+
= -

-
 

 Let ( ) 3f t 2t 3t 1= + -  

 
1 1 1 1f f 0 t ,
4 3 4 3

æ ö æ ö æ ö< Þ Îç ÷ ç ÷ ç ÷
è ø è ø è ø

 

 ( ) ( )( )P 1 cos 90 θ , 1 sin 90 θº + + - + +  

 ( )P 1 sinθ, 1 cosθ= - - +  

 

normal CP
1 cosθm m tanθ 2t
2t sinθ

= Þ - = Þ =
-

 

 ( ) ( )
2

2tx 1 sin θ 1 g t let
1 4t

= - = - =
+

 

 ( )g ' t 0Þ <  

 ( )g t function¯  

 
1 1t ,
4 3

æ öÎç ÷
è ø

 

 ( ) ( ) 1 1g t 0.44,0.485 ,
4 2

æ öÞ Î Îç ÷
è ø

 

6. Official Ans. by NTA (Drop) 
 Allen Ans. (Bonus) 
Sol. 1

af (x) tan 2x 3ax 7-= - +  

 a 2

2
f (x) 3a 0

1 4x
¢ = - ³

+
 

 
2

min .

2
a

3(1 4x )
æ ö£ ç ÷+è ø

at x = 
6
p

±  

 max 2

6
a a

9
= =

+ p
 

( )
- -p p p p p

= - + = - +
+ p p +

1 1
a 2 2

6 9
f ( ) tan 3 7 tan 7

8 4 8 49 4 9
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7. Official Ans. by NTA (C) 

Sol. 
3x

3xx 0

x (e 1)
lim

x(e 1)®

a - -
b =

a -
 

 b

2

3xx 0

9x
1 x 1 3x .....

2!
lim

(e 1)
( x) 3x

3x

®

é ù
+ a - + + +ê ú

ë û=
-a

 

 b

2

2x 0

9x
( x 3x) .......

2!lim
3 x®

a - - -
=

a
 

 For existence of limit a – 3 = 0  

 a = 3 

 Limit 3
2
-

b =
a

 

 1
2

b = -  

 Now, 

 a + b  = 5
2

  

8. Official Ans. by NTA (D) 

Sol. e

d
log 2

dx
(log cos x cosecx) 

 Let, 

 cosxy log cosecx=  

 
( )
( )

ln sinx
y

ln cosx
= -  

 
[ ]

( )2

cot x·ln(cosx) tan x·ln(sin x)dy
dx ln(cos x)

+
= -  

 
x

4

dy 4
dx ln 2p

=

ö =÷
ø

 

 Now, 

 Þ e

4
log 2·

ln 2
= 4 

9. Official Ans. by NTA (D) 

Sol. I = ( )
20

2

0

sin x cosx
p

+ò dx   ; (Jack property) 

 ( )
/2

2

0

I 40 sin x cosx dx
p

= +ò  

 ( )
/2

0

I 40 1 sin2x dx
p

= +ò  

 I = 20[p + 2] 

10. Official Ans. by NTA (B) 

Sol. 
4

2 2

dy xy x 2x
dx x 1 1 x

+
+ =

- -
 

 I.F = 2

x
dx

x 1e -ò  

 I.F = 21 x-  
 Solution of D.E. 

 
4

2 2

2

x 2x
y· 1 x · 1 x dx

1 x

+
- = -

-
ò  

 ( )- = +ò2 4y· 1 x x 2x dx  

 
5

2 2x
y· 1 x x C

5
- = + +  

 At x = 0, y = 0, get C = 0 

 
5 2

2 2

x x
y

5 1 x 1 x
= +

- -
 

 Now, 

 

3 3 3
5 22 2 2

2 2
3 3 3

2 2 2

x x
f(x)dx dx dx

5 1 x 1 x- - -

= +
- -

ò ò ò  

 

3 3
22 2

2
03

2

x
f(x)dx 0 2 dx

1 x-

= +
-

ò ò  

 

3
2

3
2

3
f(x)dx

3 4-

p
= -ò  

11. Official Ans. by NTA (B) 
Sol. Equation of tangent to the ellipse 2x2 + 3y2 = 

5 is 

 25 5
y mx m

2 3
= ± +  

 It pass through (1, 3) 

 25 5
3 m m

2 3
= ± +  

 3m2 + 12m – 44
3

 = 0 

 Let q be the angle between the tangents 

 1 2

1 2

m m
tan

1 m m
-

q =
+

  

 
3 320

tan
35

q =
-

 

 q = 1 24
tan

7 5
- æ ö

ç ÷
è ø
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12. Official Ans. by NTA (B) 
Sol. Equation of tangent of y = x2 be 
 tx = y + at2       ………(1) 

 y = tx – 
2t
4

 

 Solve with y = –(x –2)2 

 tx – 
2t
4

= –(x –2)2 

 x2 + x(t – 4) – 
2t
4

 + 4 = 0 

 D = 0 

 (t – 4)2 –4 · 
2t

4
4

æ ö
-ç ÷

è ø
 = 0 

 t2 – 4t = 0 
 t = 0 or t = 4 
 From eq. (1), required common tangent is  
 y = 4 (x-1) 
13. Official Ans. by NTA (A) 

Sol. 
P (x , y )1 1

Q (x , y)2 2

 
 Equation of circle diameter form  
 (x – x1)(x – x2) + (y – y1)(y – y2) = 0 
 (where x1 , x2 are the roots of x2 – 4x – 6 = 0 

and y1, y2 are the roots of y2 + 2y – 7 = 0) 
 x2 + y2 – 4x + 2y – 13 = 0 
 Now, 
 Compare it with the given equation, we get 
 a = –2, b = 1, c = –13 
 Now  
 a + b – c = 12  
14. Official Ans. by NTA (C) 

Sol. 
2 2x y

1
6 / k 6

- =                        ……(1) 

 2 6
e 1

6 / k
= +  

 e 1 k= +  

 
6

a
k

=  

 Eq. of directrix a
x

e
=  

6
x

k(k 1)
Þ =

+
 

 
6

1
k(k 1)

=
+

 

 k = 2 
 From eq. (1) ,we get 2x2 – y2 = 6 
 Check options  

15. Official Ans. by NTA (A) 
Sol. 1

ˆ ˆ ˆ ˆn i (i j) k= ´ + =
r

 

 2
ˆ ˆ ˆ ˆn (i k) (i j)= + ´ -

r
 

 ˆ ˆ ˆi j k= + -  

 Line of intersection along 1 2n n´
r r

 

 ˆ ˆ ˆ ˆk (i j k)= ´ + - ˆ ˆi j= - +  

 D.R of ˆ ˆa i j= - +
r

 

 D.R of ˆ ˆ ˆb i 2 j 2k= - +
r

 

 a·b 3= -
rr

 and ( )Ù = qa b
rr

 

 cos  q = 
3

2 3

-
´

  

 3
4
p

q =  

16. Official Ans. by NTA (B) 

Sol. 
1 1sin x cos x- -

=
a b

 = k 

 1sin x k- = a  
 1cos x k- = b  

 k
2( )

p
=

a + b
 ….(i) 

 
2

sin
æ öpa
ç ÷a + bè ø

 = sin (4sin–1x) 

 = 2sin(2sin–1x) cos(2sin–1 x) 

 2 24x 1 x (1 2x )= - -  

17. Official Ans. by NTA (D) 
Sol. ( )( )~ p q p« ®  

 ( ) ( ) ( )~ p q p ~ q q ~ p« = Ù Ú Ù  

( )( ) ( )( ) ( )( )~ p q p p ~ q p q p ~ p« ® = Ù ® Ú ® Ù  

( )( ) ( ) ( )p ~ q p p q ~ p p ~ p q cÙ ® = Ù Ù = Ù Ù =  

( ) ( ) ( )q p ~ p ~ q p ~ p ~ p ~ q p® Ù = Ú Ù = Ù Ú  

 ( ) ( )~ p ~ q ~ p p ~ p ~ q= Ù Ú Ù = Ù  

( )( ) ( )~ p q p c ~ p ~ q ~ p ~ q« ® = Ú Ù = Ù  

18. Official Ans. by NTA (B) 
Sol. np = 4 
 npq = 4/3 
 n = 6, p = 2/3, q = 1/3 
 54(P(X = 2) + P (X = 1) + P(X = 0)) 

2 4 1 5 0 6
6 6 6

2 1 0

2 1 2 1 2 1
54 C C C

3 3 3 3 3 3

æ öæ ö æ ö æ ö æ ö æ ö æ ö+ +ç ÷ç ÷ ç ÷ ç ÷ ç ÷ ç ÷ ç ÷ç ÷è ø è ø è ø è ø è ø è øè ø
 

 = 146
27
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19. Official Ans. by NTA (A) 

Sol. 
( )1

1 cosx sin x
3I dx

2
1 sin 2x

3

æ ö
- -ç ÷

è ø=
æ ö

+ç ÷
è ø

ò  

 
( )1

1 cosx sin x
3 3 dx

2 3
sin 2x

2

æ ö
- -ç ÷

è ø
æ ö

+ç ÷ç ÷
è ø

ò  

 

3 1
(cosx sin x)

2 2
dx

sin 60 sin 2x

æ ö
- -ç ÷ç ÷

è ø
° +ò  

 

 

3 1 3 1
cosx cosx sin x sin x

2 2 2 2
dx

2sin x cos x
6 6

æ ö
- - +ç ÷ç ÷

è ø
p pæ ö æ ö+ -ç ÷ ç ÷

è ø è ø

ò  

 
cos x sin x

6 6
dx

2sin x cos x
6 6

æ öp pæ ö æ ö- - +ç ÷ç ÷ ç ÷
è ø è øè ø

p pæ ö æ ö+ -ç ÷ ç ÷
è ø è ø

ò  

 
1 dx dx
2 sin x cos x

6 6

æ ö
ç ÷
ç ÷-

p pæ ö æ öç ÷+ -ç ÷ ç ÷ç ÷è ø è øè ø

ò ò  

 

x
tan

1 2 12ln
x2 tan
2 6

pæ ö+ç ÷
è ø

pæ ö+ç ÷
è ø

 

20. Official Ans. by NTA (D) 
Sol. y = |x2 – 1| 

 

A

B
C

D
E

(–1, 0) (1, 0)

( 2, 1)
(0, 1)

(–  2, 1)

|x – 1| = y2

0
 

 Area = ABCDEA  

 ( ) ( )
1 2

2 2

0 1

2 1 (1 x ) dx 1 (x 1) dx
æ ö

= - - + - -ç ÷ç ÷
è ø
ò ò  

 8
( 2 1)

3
= -  

 

SECTION-B 
1. Official Ans. by NTA (112 ) 
Sol. A = {1,2,3,4,5,6,7} and  
 B = {3,6,7,9} 
 Total subset of A = 27 = 128 
 C BÇ = f  when set C contains the element  

1, 2, 4, 5 

 \ S = { }C A;C BÍ Ç ¹ f  

 = Total – (C B )Ç = f  

 = 128 – 24 = 112 
2. Official Ans. by NTA (2) 
Sol. ( ) ( )ˆ ˆ ˆ ˆ ˆr i j i aj k= + + l + -

r   

 ( ) ( )ˆ ˆ ˆ ˆ ˆr i j i j ak= + + m - + -
r  

 D.R’s of plane containing these lines is  

 2

ˆ ˆ ˆi j k
ˆ ˆ ˆ1 a 1 i(1 a ) j( a 1) k(1 a)

1 1 a

- = - - - - + +
- -

 

 ˆ ˆ ˆn (1 a)i j k= - + +
r

 

 One point in plane : (1, 1, 0) 
 \ equation of plane is  
 (1 – a)(x – 1) + (y – 1) + (z – 0) = 0 
 (1 – a)x + y + z + a – 2 = 0 

 
2

| (1 a)2 1 4 a 2 |
D

(1 a) 1 1

- + + + -
\ =

- + +
 

 Þ |5 – a| = 23. a 2a 3- +  

 Þ a2 + 2a – 8 = 0  
 Þ a = 2, –4 
 \ largest value of a = 2 
3. Official Ans. by NTA (30) 
Sol. Here 1st digit is 1 or 2 only 
 Case-I  
 If first digit is 1 
 Then last two digits can be 24, 32, 36, 52, 56, 

64 

 

1

1  ×  3  ×  6

{

= 18 ways 
 Case – II  
 If first digit is 2 then last two digit can be 16, 

36, 56, 64 

 

2

1  ×  3  ×  4

{

= 12 ways 
 Total ways = 12 + 18 = 30 ways 
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4. Official Ans. by NTA (166) 

Sol. 
10

4 2
k 1

k m
k k 1 n=

=
+ +å  

 Þ 
2 210

2 2
k 1

1 (k k 1) (k k 1)
2 (k k 1)(k k 1)=

+ + - - +
+ + - +å  

 Þ 
10

2 2
k 1

1 1 1
2 (k k 1) k k 1=

æ öæ ö
-ç ÷ç ÷- + + +è øè ø

å  

 Þ 55 m
111 n

=  

 m + n = 166 
5. Official Ans. by NTA (3) 
Sol. 22sin cos2 0q - q =  

 2sin2q – (1 – 2sin2 q) = 0 

 
2

2 1
sin

2
æ öÞ q = ç ÷
è ø

 

 5 7 11
, , ,

6 6 6 6
p p p p

q =  

 22cos 3sin 0q + q =  

 22sin 3sin 2 0Þ q - q - =   

 1
sin

2
\ q = -  

 7 11
,

6 6
p p

q =  

 So, the common solution is  

 7 11
,

6 6
p p

q =  

 Sum = 7 11
3 k

6
p + p

= p = p  

 K = 3 
6. Official Ans. by NTA (238) 
Sol. Wrong mean = µ1 = 30 
 Wrong S.D = s1 = 5 

 ix
30

40
=å  

 ix 1200Þ =å  

 2
1 25s =  

 
2
i 2x

30 25
40

Þ - =å  

 2
ix 925 40 37000Þ = ´ =å  

 New sum = ix 1200 10 12 1178¢ = - - =å  

 New mean = 1

1178
31

38
¢m = =  

 New 2 2 2
ix 37000 (10) (12)= - -å = 36756 

 New S.D, 2
1

36756
(31)

38
¢s = - = s  

 36756 – (31)2 × 38 = 38s2 

 Þ 38s2 = 238 
7. Official Ans. by NTA (125) 

Sol. 1
ˆ ˆ ˆn i j 3(1 )k= - + -

r
l l  

 2
ˆ ˆ ˆn i 2 j k= + -

r
 

 Direction ratio of line = 

ˆ ˆ ˆi j k

1 3(1 )

1 2 1

- -
-

l l  

 ˆ ˆ ˆ(6 5)i (3 2 )j (2 1)k= - + - + +l l l  

 3x – 8y + 7z = 4 will contain the line 
ˆ ˆ ˆ(6 5)i (3 2 ) j (2 1)k- + - + +l l l  

 Normal of 3x – 8y + 7z = 4 will be 
perpendicular to the line 

 3(6 5) (3 2 )( 8) 7(2 1) 0= - + - - + + =l l l  

 2
3

Þ =l  

 \ direction ratio of line 
5 7

1, ,
3 3

æ ö-ç ÷
è ø

 

 Angle with y axis 

 
5 / 3

cos
25 49

1
9 9

q =
+ +

 

 
5

cos
83

q =  

 2 25
415cos 415 125

83
\ q = ´ =  

8. Official Ans. by NTA (3) 

Sol. xdy
y 2 e

dx
-- = -  

 I.F. = 
dx xe e

- -ò =  

 \ solution of D.E 

 ( )x x 2xy·e 2e e dx- - -= -ò  

 
x

xe
y 2 C.e

2

-

Þ = - + +  

 
x
limy

®¥
Q  is finite 

 
x

x

x

e
lim 2 C.e finite

2

-

®¥

æ ö
\ - + + ®ç ÷

è ø
 



®

 
ALLEN® JEE (Main) Examination July-2022 

    
 

209

E 

no
de

06
\B

0B
B-

BC
\K

ot
a\

Je
e 

M
ai

n\
JE

E 
M

ai
n-

20
22

_T
es

t P
ap

er
 B

oo
kl

et
\ 0

5_
Ju

ly
 S

ET
-1

 to
 1

0_
PC

M
_S

ol
ut

io
n.

D
oc

x 

 This is possible only when C = 0 

 
xe

y y(x) 2
2

-

\ = = - +  

 xdy 1
e

dx 2
-= -  

 
x 0

dy 1
m

dx 2=

= - = , 1 3
y(0) 2

2 2
-

= - + =  

 \ equation of tangent 

 3 1
y (x 0)

2 2
+ = - -  

 x 2y 3Þ + = -  

 a = –3, b = 3
2
-  

 a – 4b = –3 + 6 = 3 
9. Official Ans. by NTA (53) 
Sol. 1st term = 100 = a 

 Last term = 199 = l 

 If 3 term 
 a, a + d, a + 2d 

 an = l = a + (n – 1)d 

 i

a
d

n l
-

=
-

l  

 n ® number of terms 

          n=3,  1

199 100
d

2
-

=  

  99
I

2
= Î/  

 n = 4, 2

99
d 33 I

3
= = Î      

 n = 10, 3

99
d 11 I

9
= = Î  

 n = 12, 4

99
d 9 I

11
= = Î  

 id 33 11 9 53\ = + + =å  

 
 
 
 
 
 
 
 
 

10. Official Ans. by NTA (50) 

Sol. 
a b

A
c d

é ù
= ê ú

ë û
 

 Given A = A–1 
 2 1A A·A I-\ = =  

 
a b a b 1 0

c d c d 0 1

é ù é ù é ù
=ê ú ê ú ê ú

ë û ë û ë û
 

 
2

2

1 0a bc ab bd

0 1ac cd bc d

é ù+ + é ù
Þ =ê ú ê ú+ + ë ûë û

 

 \ a2 + bc = 1               ….(1) 
     ab + bd = 0            …..(2) 
     ac + cd = 0            …(3) 
     bc + d2 = 1           …….(4) 
 (1) – (4)  gives 
 a2 – d2 = 0 
 Þ (a + d) = 0 or a – d = 0 
 Case – I 
 a + d = 0 Þ  (a, d) = (–1, 1), (0, 0), (1, –1) 
 (a) (a, d) = (–1, 1) 
 \ from equation (1) 
 1 + bc = 1 Þ  bc = 0 
 b = 0  C = 12 possibilities 
 c  = 0 b = 12 possibilities 
 but (0, 0) is repeated 
 \ 2 × 12 = 24 
 24 – 1 (repeated) = 23 pairs 
 (b) (a, d) = (1, –1) Þ  bc = 0 ® 23 pairs 
 (c) (a, d) = (0, 0) Þ  bc = 1 
 Þ  (b, c) = (1, 1) & (–1, –1), 2 pairs 
 Case – II 
 a = d 
 from (2) and (3)  
 a ¹ 0 then b = c = 0 
 a2 = 1 
 a = ±  1 = d 
 (a, d) = (1, 1), (–1, –1) ® 2 pairs 
 \ Total = 23 + 23 + 2 + 2 
   = 50 pairs 
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SET # 05         SOLUTION

PHYSICS 

SECTION-A 

1. Official Ans. by NTA (B) 

Sol. Dimensional formula for Torque 

 [ ]  = [ML
2
T

–2
] 

  Now 

 Percentage error in torque = %   = % M + 2 

% L  2 % T 

 %   = 25% 

2. Official Ans. by NTA (A) 

Sol. V = –100 –10t 

 

3. Official Ans. by NTA (D) 

Sol. Thrust = rel
V  

 = 2.5 N 

 Now, Power =F × V = 12.5 W 

4. Official Ans. by NTA (B) 

Sol. In frame of belt 

 a =  g = 4 m/s
2
 , v = 2m/s , u = 0 

 v
2
 = u

2
 + 2as 

   s = 0.5 m 

5. Official Ans. by NTA (B) 

Sol. 

h2

=

h

 

 1 2
h h

h
2


  

 Now, 

 W = Ui–Uf 

 W = (Ah1) g 1
h

2
+( Ah2)g

2
h

2
– 

A(h1+h2)g
1 2

h h

4

 
 
 

 

 W = 

2
2 2 1 2
1 2

(h h )Ag
h h –

2 2

 
 

 
 

 W = 1 J  

6. Official Ans. by NTA (B) 

Sol. Given that 1

2

m 4

3m
  , 1

2

r 3

4r
  

 Now TE = 
1

2
 mv

2
+

–GMm

r

 
 
 

 

 but 
2

2

2

mv GMm GMm
mv

r rr
    

 
GMm m

TE  –
2r r

    

 1 1 2

2 2 1

TE m r 4 4 16
.

3 3 9TE m r
     

7. Official Ans. by NTA (C) 

Sol.

 

A1 l
1

K1

Steel
Copper K2

l
1

A2

T =0ºC2

1 1 2 2
1 2

1 2

K A K Ad
(T – T) (T – T )

dt l l


   

 2 2 1

1 1 2

K A l450 – T 1
9 2

T – 0 2K A l
      

  450 – T = 9T   T = 45ºC 

8. Official Ans. by NTA (A) 

Sol. Heat Transfer 

 A. by Newton’s low of colling 
d

T
dt


   

 B. 
4 4

4 P P

Q Q

H Td 283
H eAT

dt 293H T

   
            

 

 HP : HQ = 1 (1.03)
4
 = 1 : (1.03)

4
 = 1 : 1.15 

   B is correct 

 C.   = 1 – 
100 3

75%
400 4

   

 D. is wrong as 
d

T
dt


   

9. Official Ans. by NTA (C) 

Sol. KTG 

 A. VRms = 
w

3RT

M
VRms is same 

 B. 1 1

2 2

P N

P N
   B is correct 

 Ans [A & B only are correct] 

10. Official Ans. by NTA (A) 

Sol. Electrostatics 
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 F = m accn = 0 0
2 2

KQq KQq–
(a – x) (a x)+

 

 m accn = 0
2 2 2

KQq [2a][2x]
(a – x )

 

 n 0
3

4kQqacc x
ma

æ ö
Þ » ç ÷

è ø
 

 T = 
3

0

0

ma2
Qq

pe
p  

 T = 
3 3

0

0

4 ma
Qq

p e
 

11. Official Ans. by NTA (A) 

Sol. I R

r1 r2E

V = 0

 

 
1 2

2EI
r r R

=
+ +

 

 IR = E – Ir2 

 I (R+ r2)= E 

 
2

EI
R r

=
+

 

 
1 2 2

2E E
r r R R r

=
+ + +

 

 2R + 2r2 = r1 + r2 + R 
 R = r1 – r2 
12. Official Ans. by NTA (B) 

Sol. T = 
H

I2
MB

p  

 

1

1 H1

2 2

2 H

I2
M BT

T I2
M B

p
=

p

=
3
4

 

 1 2

2 1

I M 3
4I M

´ =  

 1 2

2 1

I M 3
4I M

´ =  

 2

1

M3 3
2 4M

´ =  

 2

1

M3 9
2 16M

´ =  

 1

2

M 8
3M

=   

13. Official Ans. by NTA (A) 

Sol. 
tantan '
cos

q
q =

a
 

 q’ = 60º 
 a = 45º 

 
tan3 1

2

q
=  

 
3tan
2

q =  

 –1 3tan
2

q =
 

14. Official Ans. by NTA (B) 
Sol.   

 

W

4A
DC

i =4A0

AC

2W

 

 H1 = i2R1t            H2 = 2 0
rms 2 rms

ii R t i
2

ì üï ï=í ý
ï ïî þ

 

 H1 = 16(3)t         H2 = 
2
0

2
i R t
2

 

                            H2 = 16t 
  H1 : H2 = 3 : 1 
15. Official Ans. by NTA (C) 

Sol. y
xE 900sin t –

c
wæ ö= wç ÷

è ø
 

 E0 = 900 

 

B
V

y

z

x

 
 FE = qE0 
 FB = qvB0 

 

8
0E

7
B 0

EF c 3 10 10 :1
vF vB 3 10

´
= = = =

´
 

16. Official Ans. by NTA (B)  

Sol. (R.P)air = 2sin
1.22

q
l

 

 oil
oil

2sin 2sin(R.P)
1.221.22

q q ´ m
= =

ll
 

 (R.P)oil = (R.P)air × 2  
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17. Official Ans. by NTA (D) 

Sol. V0  

 0
ˆE –E i=  

 0
0

h
mv

l =  

 v = v0 + 0eE t
m

 

 
0

0

h h
mv eEm v t

m

l = =
æ ö

+ç ÷
è ø

 

 
0

0
0

h'
eEmv 1 t
mv

l =
æ ö

+ç ÷
è ø

 

 0

0

0

'
eE1 t
mv

l
l =

æ ö
+ç ÷

è ø

 

18. Official Ans. by NTA (C) 

Sol. t
0A A e-l=  

 
0

At n
A

æ ö
Þ -l = ç ÷

è ø
l  

 
1/2

n2 130 n
t 16

æ öÞ - ´ = ç ÷
è ø

l
l  

 
1/2

n2 30 4 n2
t

Þ - ´ = -
l

l  

 1/2
30t 7.5
4

Þ = =  yrs 

19. Official Ans. by NTA (A) 
Sol. By making Truth table 

A       B Output 
0       0 0 
1       1 1 
0       1 0 
1       0 0 

 
 Comparing with output of AND gate  

A       B AND 
0        0 0 
0        1 0 
1        0 0 
1        1 1 

 
 Þ logic gate present is AND gate 

20. Official Ans. by NTA (D) 

Sol. 

d

R R
 

 Let d be range 
 d2 = (h+R)2–R2 

 = h2+R2+2RH–R2 

 d2 = h2+2Rh 
 as R >>>> h then 

 d 2Rh»  …. (1) 
 Now, if coverage is to be increased 3 times 

 3d = 2Rh'  …. (2) 

 Divide 2 and 1 
3d 2Rh'
d 2Rh

=  

 
h '9
h

=  

 9h = h’ 
 If h = 100 m then tower of height 900 m is 

required 
SECTION-B 

1. Official Ans. by NTA (2400) 

Sol. 
3S 5.6 10

30 70
´

=  

 33S 5.6 10 2400
7

= ´ ´ =  

2. Official Ans. by NTA (412) 
Sol. 10 VSD = 9 MSD 
 1 VST = .9 MSD 
 L.C. = .1 mm = .01 cm 
 +ve zero error = .4mm 
 = 0.04 cm 
 Negative zero error = 4.1 cm + 6 × .01 
 = 4.12 cm 
 = 412 × 10–2 cm 
3. Official Ans. by NTA (2) 

Sol. A 2
p

f =  

 B 3
p

f =  

 IA = I +  4I + 2 I  4I  cos 
2
pæ ö

ç ÷
è ø

 

 = 5I + 4I (0) = 5I 

 IB = I + 4I + 2 I  4I  cos (60º) 

 = 5I + 4I × 
1
2

 = 7I 

 IB – IA = 7I – 5I = 2I , (x = 2) 



®

 
ALLEN® JEE (Main) Examination July-2022 

    
 

213

E 

no
de

06
\B

0B
B-

BC
\K

ot
a\

Je
e 

M
ai

n\
JE

E 
M

ai
n-

20
22

_T
es

t P
ap

er
 B

oo
kl

et
\ 0

5_
Ju

ly
 S

ET
-1

 to
 1

0_
PC

M
_S

ol
ut

io
n.

D
oc

x 

4. Official Ans. by NTA (3) 

Sol. 
2 2V VP R

R P
= Þ =  

 

:

200W
(V )R (V )C

200 V , 50 Hz  

 

100

V  

 
2100 10R R 200

50
´

= = = W
 

 

2 2 2
R CV V V+ =  

 (100)2 + 2
CV  = (200)2 

 
100 1i
200 2

= =  ;  V2 = 40000 

 V = I × XC         ; 
2
CV  = 30000 

 VC = 100 3  

 CX 200 3=  

 
1200 3
C

=
w

 

 
61 50 10C

20 50 20 3 x

-´
= =

´ ´
 

 6x 50 10 100 200 3-= ´ ´ ´  

 X = 3 

5. Official Ans. by NTA (136) 
Sol. l = 1m 
 i = 1A 

 Area = 2 × 10–6 

 r = 1.7 × 10–8 

 
8

2
5

1.7 10 1 1.7R 10
A 22 10

-
-

-

r ´ ´
= = = ´

´
l

 

 21.7v 10
2

-= ´  

 F = 1.6 × 10–19 × 
1.7
2

 × 10–2 

 = 1.36 × 10–21 

 = 136 × 10–23 

6. Official Ans. by NTA (1) 
Sol. 

 

 
0

qEds cos 0 =
eò  

 
2

0

x hE.2 xh r´p
Þ p =

e
 

 
0

xE
2
r

Þ =
e

 

 0

0

2E 1
2

er
Þ = ´ =

e r  
7. Official Ans. by NTA (16) 

Sol. 
2

21 pkA
2 2m

=  

 
2

1 2

2 1

A m 1024
A m 900

æ ö
Þ = =ç ÷

è ø
 

 1

2

A 32 16 16
A 30 15 16 1

Þ = = =
-

 

 16\a =  
8. Official Ans. by NTA (48) 

Sol. 
F x F x
A A

= h Þ =
h
l

l
 

 
4 –2

–2 –2 9
18 10 60 10x

60 10 15 10 25 10
´ ´ ´

Þ =
´ ´ ´ ´ ´

 

 = 48 × 10–6 m = 48 m m 

9. Official Ans. by NTA (18) 
Sol. t = I a Þ (12t – 3t2)1.5 = 4.5 a 

 Þ  a = 4t – t2 

 Þ
d
dt
w

 = 4t–t2 Þ  w = 
t 2
0
(4t – t )dtò  

 Þ w = 2t2–t3/3 

 For w = 0 = 2t2–
3t

3
 Þ  2 tt 2 – 0

3
æ ö =ç ÷
è ø

 

 Þ t = 0, 6. 

 
d
dt

q
= 2t2–

3t
3

 Þ
36 2

0

t(2t – )dt
3

q = ò  

h x dS E
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63 4

0

2t t–
3 12

é ù
= ê ú

ë û
 

 3 32 6 8 – 66 – 6
3 12 12

æ ö æ ö= =ç ÷ ç ÷
è ø è ø

 

 =
36 36

6
=  

 No. of revolutions = 
36 18
2

=
p p

 

 \ K = 18 
10. Official Ans. by NTA (1) 
Sol. Time of flight is same 

 Þ vertical component of velocity is same 

 Þ Hmax is same 
 

CHEMISTRY 
SECTION-A 

1. Official Ans. by NTA (B) 
Sol. C6H12O6 ® Glucose 

 We know: 
mass of C 72

mass of glucose 180
=  

 Given: %C = 10.8 = 
mass of C 100

mass of solution
´  

 
10.8 250 mass of C

100
´

=  Þ Mass  of  C  =  27  

gm 

 \ mass of glucose = 67.5 gm 

 \ moles of glucose = 0.375 moles 
 Mass of solvent = 250 – 67.5 gm = 182.5 gm 

 \ Molality = 
0.375 2.055 2.06
0.1825

= »  

2. Official Ans. by NTA (A) 
Sol. O2, Cu2+ and Fe3+ are paramagnetic, 
 \ Weakly attracted by magnetic field.  
 NaCl and H2O are diamagnetic,  
  \ Weakly repelled by magnetic field.  
3. Official Ans. by NTA (A) 
Sol. Energy of orbitals decreases on increasing the 

atomic number. 
4. Official Ans. by NTA (C) 
Sol. SO2 is absorbed to a greater extent than CH4 

on activated charcoal under same conditions. 
 Gases with higher critical temperature are 

readily absorbed by activated charcoal. 

5. Official Ans. by NTA (B) 
Sol. For A : 100 gm solution ® 2 gm solute A 

 \ Molality = A2 / M
0.098

 

 For B : 100 gm solution ® 8 gm solute B 

 \ Molality = B8 / M
0.092

 

 B A B B( T ) ( T )D = DQ  

 \ Molality of A = Molality of B 

 \ 
A B

2 8
0.098M 0.092M

=  

 A

B

2 92 M
98 8 M

´ =  

 A

B

1 M
4.261 M

=  

 B AM 4.261 M\ = ´  
6. Official Ans. by NTA (D) 
Sol. Ionization enthalpy order : 
 Li > Na > K 
 He > Ne > Ar > Kr > Xe > Rn 
 Sr > Rb 
 Zn > Ga 
7. Official Ans. by NTA (A) 
Sol. Calcination and leaching are the methods of 

concentration of ore and not that of refining. 
8. Official Ans. by NTA (C) 
Sol. Depending on the nature of reducing agent 

H2O2 can act as an oxidising agent in both 
acidic as well as basic medium. 

 Density of D2O = 1.1 g/cc 
 Density of H2O2 = 1.45 g/cc 
9. Official Ans. by NTA (D) 
Sol. Be2Cl4 is lewis acid and Al2Cl6 has complete 

octet. Be and Al are amphoteric metals 
therefore dissolve in acid as well as alkaline 
solution and form beryllate and aluminate 
ions in excess alkali. 

10. Official Ans. by NTA (D) 
Sol. Pyrophosphorous acid ®  H4P2O5. 
 Hypophosphoric acid ®  H4P2O6. 
 Phosphoric acid ®  H3PO4. 
 Pyrophosphoric acid ®  H4P2O7. 
11. Official Ans. by NTA (B) 

Sol. Neutral KMnO4 oxidises I-  to IO-
3  

 Manganate ion has dp-pp bonding. 
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12. Official Ans. by NTA (C) 

Sol. Mn

O

O
O

O
Mn

O

O
O

 

13. Official Ans. by NTA (B) 
Sol. A. Sulphate (>500 ppm)  - Causes Laxative 
  effect that leads to dehydration 

B. Nitrate (>50 ppm)  - Causes 
Methemoglobinemia, skin appears blue 

C. Lead (> 50 ppb) – It damage kidney and 
RBC 

 D. Fluoride (>2 ppm) – It Causes Brown 
mottling of teeth 

14. Official Ans. by NTA (A) 
 Allen Ans. (D) 
Sol. Assertion A : Not correct , Reason R : correct  

  
 [6] – annulene 

 

- Not aromatic

 
 [8] – annulene 

 

HH - Not aromatic

 
 [10] – annulene 

In [10] –Annulene – the hydrogen atoms in 
the 1 and 6 position interfere with each 
other and force the molecule out of 
planarity 

all -cis(10)annulene  
 If this annulene with five cis double bonds 

were planar, each internal angle would be 
144°. Since a normal double bond has bond 
angle of 120°, this would be from ideal. This 
compound can be made but it does not adopt 
a planar conformation and therefore is not 
aromatic even though it has ten p electrons. 

15. Official Ans. by NTA (A) 

Sol.    

16. Official Ans. by NTA (B) 

Sol.   

(A) 

OH

+ HCHO
H+

OH

OH
+

OH

OH
Phenol     formaldehyde

O-Hydroxymethyl phenol

P-Hydroxymethyl phenol  
OH

OH
n

Polymerisation
OH OH

n

Novolac

(B)

Styrene

 CH CH CH CH= - =2 2 + Buna -S

1,3-butadiene

  

(C)    

  

(D)  
COOH

COOH

+
OH OH

C

O
C O CH2 CH2 O

O

Terephthalic acid

glycol Dacron

n

 

COOH

COOH

+
OH OH

C C

O O

- O- CH2- CH2- O --
nPhthalic acid ethylene glycol

Glyptal
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17. Official Ans. by NTA (A) 
Sol.   

 

O CHO

Furfural

H+
¾¾®Aldopentose

  

 

OH

OH

O

O

OH O

Cherry red product 
(seliwanoff's test)  

18. Official Ans. by NTA (C) 
Sol. 
(A) 

   
It is morphine use for relief for pain, known for 
narcotic analgesic 
(B)  

  
Chloroxylenol used as an antiseptic 
(C)  

   
Phenelzine (Nardil) use as Antidepressant 
(D) 

    
Saccharin   550 times sweeter than cane sugar 
19. Official Ans. by NTA (A) 
Sol. Mass of organic compound = 0.45 gm 
 Mass of AgBr obtained = 0.36 gm 

 \ Moles of AgBr = 
0.36
188

 

 \ Mass of Bromine  

 = 
0.36 80 0.1532gm
188

´ =  

 \ % Br in compound  

 = 
0.1532 100 34.04%

0.45
´ =

 
20. Official Ans. by NTA (C) 

Sol. (A) 
S

O

Cl

O

    ®   Hinsberg  

reagent 
 Benzen sulphonyl chloride 

 (B) Hoffmann bromamide reaction ®  
known reaction of isocynates 

  R CO NH- - 2  + X2 + 4 NaOH ®   

R-NH2 + 2NaX + Na2CO3 + 2H2O 
  Intermediate : R- N = C = O (isocyanat 
 (C) Carbylamine reaction ®  Test for 

primary amine  
  R-NH2 or Ar – NH2 + CHCl3 + 3KOH 

®  RNC or Ar - NC+ 3KCl + 3H2O 
(D) Hoffmann orientation ®  Anti saytzeff 

(Formation of less substituted alkene as 
major product) 

SECTION-B 
1. Official Ans. by NTA (24) 
Sol. Eq. of K2Cr2O7 = Eq. of Fe2+ 

 Þ  (Molarity × volume × n.f) of K2Cr2O7  
= (molarity × volume × n.f ) of Fe2+  

 Þ 0.02 × 20 × 6 = M × 10 × 1 
 Þ  M = 0.24 
 Þ  Molarity = 24 × 10-2  
2. Official Ans. by NTA (2) 
Sol. On decreasing pressure of NO by a factor of 

‘2’ the rate of reaction decreases by a factor 
of ‘4’. 

 \ Order of reaction w.r.t. ‘NO’ = 2 
3. Official Ans. by NTA (4) 
Sol. KO2, NO2, ClO2, NO are paramagnetic. 
4. Official Ans. by NTA (2) 
Sol. Cp,m = Cv,m + R 
 Þ Cv,m = 20.785 – 8.314 = 12.471 J k–1 ml–1 

 
v,mU nC TD = D  

 
5000 25n 2

12.471 200 12.471
Þ = = »

´
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5. Official Ans. by NTA (3) 
Sol. CN–, NO+, O2

2+ have bond order = 3 
6. Official Ans. by NTA (0) 
Sol. Solubility of CaF2 = S mole/L 

 

3
22.34 10 2.34S 10

0.1 78 78

-
-´

= = ´
´ =3 × 10–4 mol/L 

 Ksp (CaF2) = 4S3   = 4(3 × 10–4)3 
 = 108 × 10–12 
 = 0.0108 × 10–8 (mol/L)3 

7. Official Ans. by NTA (1) 
 Allen Ans. (3) 

Sol. 3 4 2[Co(NH ) Cl ]Cl  

 Primary valency = oxidation no. = +3 
8. Official Ans. by NTA (1) 
Sol. Oxidation state of carbon changes from +3 to +4. 

 4 2 2 4 2 42KMnO 5H C O 3H SO (dil.)+ + ®

2 4 4 2 2K SO 2MnSO 10CO 8H O+ + +  

9. Official Ans. by NTA (42) 
Sol. % optical purity  

= 
observed rotation of mixture

rotation of pure enantiomer
´100

 

            =
.+ °

´
+ °
12 6 100
30

 = 42 

10. Official Ans. by NTA (30) 

Sol.   

(I)   

 

SO3H

Oleum

% yield = 60%
 

 Let initial moles of reactant taken = n 

Total moles obtained for benzene sulphonic 

acid  (with % yield = 60%) = 0.6n 

(II)  

 

SO3H OH

NaOH(excess)

H+ 
% yield = 50%

 

Moles of benzene sulphonic acid before reaction II 
= 0.6n  
Moles obtained for phenol (with % yield = 50%)  
= 0.6×0.5n =0.3n 
So over all % yield of complete reaction 

 = . n
n

´ =
0 3 100 30  

 
MATHEMATICS 

SECTION-A 
1. Official Ans. by NTA (D) 

Sol. { }1 0, ,R xy x y R= ³ Î  

 For reflexive 0x x´ ³  which is true. 
 For symmetric  
 If 0 0xy yx³ Þ ³  

 If x = 2, y = 0 and z = -2 
 Then . 0 & . 0x y y z³ ³  but x.z 0³  is not 

true 
Þ  not transitive relation. 

 1RÞ  is not equivalence  

 R2 if a b³ it does not implies b a³  

 2RÞ  is not equivalence relation 

 DÞ  
2. Official Ans. by NTA (D) 
Sol. f : N {1} N- ®       f(a) = a   

Where  a  is max of powers of prime P 

such that pa divides a.  Also  g(a) = a + 1 
\    f(2) = 1   g(2) = 3 
 f (3) = 1   g(3) = 4  
 f(4) = 2   g(4) = 5   
 f(5) = 1   g(5) = 6   
Þ    f (2) + g (2) =  4   

 ( )(f (3) g 3 )+   = 5 

 f(4) + g (4) = 7   
 f (5) + g  (5)  = 7   
 \  Many one f(x) + g(x) does not cotain 1 
 Þ into function 
 \Ans. (D)   [neither one-one  nor onto ]   
3. Official Ans. by NTA (A) 

Sol. z0 =
0  3  0 0 6 0, (1, 2)

3 3
+ + + +æ ö =ç ÷

è ø
 

 2 2 2
0 1 2 1 2 3 1 2 6 30v i i i i= + + + - + + - =  

 Then 
22 3 2

0 0 02 3z z v- + +  
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 ( ) ( )

( ) ( ) ( )

22 3

2

2 1 2 1 2 3 900

2 1 4 4 1 4 4 1 2 3 900

i i

i i i

= + - - + +

= - + - - - - + +

  

 
28 6 900 100 900 1000i= + + = + =  

4. Official Ans. by NTA (D) 
Sol. Characteristic  equation of  matric A   

| A I | 0- l =   

1 2
0

2 5
- l

=
- - - l

 

2 4 1Þ l + l =    

2A 4A IÞ + =    

22A 8A 2IÞ + =       ……………. (1)   

Given that    2A A 2Ia + b =    ……… (2)  

Comparing  equation (1) & (2) we get   

 a  = 2 ,      b  = 8   

 10\a + b =    

Ans. (D)   (10)  

5. Official Ans. by NTA (A) 
Sol. (2021)2022  +  (2022)2021        

= (2023 – 2) 2022  +  (2023 – 1)2021   

= 7n1 + 22022  + 7 n2  - 1  

=  674
1 27(n n ) 8 1+ + -    

 ( ) ( )674
1 27 7 1 1n n= + + - -  

 ( )1 2 37 7 1 1n n n= + + + -  

= 7 (n1 + n2 + n3) 

\ Given number is divisible by 7 hence 

remainder is zero  
6. Official Ans. by NTA (B) 

Sol. 
( )

( )

a dS
S a d

+
= Þ =

+

5

9

5 2 45 52
917 172 8
2

 

Þ d = 4a 
a15 = a + 14d = 57 a 
Now , 110 < a15 < 120 
Þ  110 < 57a < 120 
Þ  a = 2 \ d = 8 

S10 = 
10
2

(2×2+9×8) = 380  

7. Official Ans. by NTA (B) 

Sol. [ ]
x

[x]lim asin x a
+®-

æ öp + - = - +ç ÷
è ø1

2 2
2

 

[ ]
x

[x]lim a sin x
-®-

æ öp + - = + =ç ÷
è ø1

2 0 3 3
2

 

x
lim f (x)exist when a
®-

= -
1

1 

Now, 

f (x)dx f (x)dx f (x)dx f (x)dx f (x)dx= + + +ò ò ò ò ò
4 1 2 3 4

0 0 1 2 3
 

= ( )dx+ò
1

0
0 1 + ( )dx- +ò

2

1
1 0 + ( )dx-ò

3

2
0 1 +

( )dx-ò
4

3
1 2  

=1 – 1 – 1 – 1 = –2  
8. Official Ans. by NTA (C) 

Sol.  Consider  

 f(x) = 8sinx – sin2x 

 f'(x) = 8sinx – 2cos2x 
 f"(x) = –8sinx + 4 sin2x 
 = –8sinx (1 – cosx) 

 \ f"(x) < 0 
π πx ,
4 3

æ öÎç ÷
è ø

 

 \ f'(x) is ¯ function  

 ( )π πf ' f ' x f '
3 4

æ ö æ ö< <ç ÷ ç ÷
è ø è ø

 

 ( ) 85 f ' x
2

< <  

 ( )5 f ' x 4 2< <  

 5x < f(x) < 4 2x  

 
( )f x

5 4 2
x

< <  

 
( )π/3 π/3

π /4 π/4

f x
5 4 2

x
< <ò ò ò  

 
π/3 π/3

π/4 π/4

8sin x sin 2x5 4 2
x
-

< <ò ò ò  

 
5π 2πI
12 3

< <  
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9. Official Ans. by NTA (C) 
Sol.  

 

(0, 2)

(0, -2)

( )2 3-

 
 

2 2 4 3 4 0x y x+ + - =  

 y2 = 8x + 4 
 Point of intersections are (0, 2) & (0, -2) 
 Both are symmetric about x-axis  

 Area ( )
2 2

2

0

42 16 2 3
8

yy
æ ö-

= - - - ç ÷
è ø

ò  dy 

 On solving 
1 8 4 12 3
3

Area pé ù= + -ë û  

10. Official Ans. by NTA (A) 

Sol. 
dy dyx y y x
dx dx

= + Þ - =  

 1f = e-x 

 \ solution is x xye xe dx- -= ò  

 x x xye xe e c- - -Þ = - - +  

 1 xy x ceÞ = - - +  

 ( )1 0 0 1y c= Þ =  

 1 1 xy x e\ = - - +  ….(1) 

 y2 (0) = 1 Þ  c = 2 

 2 1 2 xy x e\ = - - +  …..(2) 

 Now 2 1 2 10xy y e y y- = > \ ¹   

 \Number of points of intersection of y1 & y2 
is zero. 

11. Official Ans. by NTA (D) 
Sol. P(a, b) is point on y2 = 8x, such that tangent 

at P pass through centre of x2 +  y2 – 10x – 
14y + 65 = 0 i.e. (5, 7) 

 Tangent at P(at2, 2at) is ty = x + at2 
 A = 2 & it pass through (5, 7)  
 7t = 5 + 2t2 

 
51,
2

t tÞ = =  

 ( ) ( )2 ,2 2,4P at at\ Þ  when t = 1 

 
25& ,10
2

æ ö
ç ÷
è ø

 when 
5
2

t =  

 
252 25
2

A\ = ´ =  

 B = 4 × 10 = 40  65A B\ + =  
12. Official Ans. by NTA (Drop) 
 Allen Ans. (Bonus) 

Sol. Let ˆ ˆˆ ˆ ˆ ˆ, 3 5 4a i j k b i j ka b= + + = - +
rr

 

 ˆˆ ˆ9 12a b i j k´ = - + +
rr

 

 

ˆˆ ˆ

1
3 5 4

i j k
a bÞ

-
 

 ( ) ( ) ( ) ˆˆ ˆ4 5 3 4 5 3i j kb b a aÞ + + - + - -  

 ˆˆ ˆ9 12i j k= - + +  

 4 5 1, 3 4 9, 5 3 12b b a a\ + = - - = - - =  

 1, 3b a= - = -  

 ˆ ˆˆ ˆ ˆ ˆ3 , 3 5 4a i j k b i j k\ = - + - = - +
rr

  

 ˆˆ4 3a b j k\ + = - +
rr

 

 
22 11, 50a b= =

rr
 

 ( ). 9 5 4 18a b = - + - - = -
rr

 

 \ Projectile of ( )2b a-
r r

 on a b+
rr

 is  

 
( ) ( )2 .b a a b

a b

- +

+

r rr r

rr  

 

( ) ( )
2 22 . 50 22 18 46

5 5

b a a b

a b

- - - - -
= = =

+

r rr r

rr  

 Ans. 
46
5

æ ö
ç ÷
è ø

 

13. Official Ans. by NTA (B) 

Sol. ˆ ˆˆ ˆ ˆ ˆ2 5 , 2a i j k b i j ka b= - + = + +
rr

 

 ( )( ) 23ˆˆ .
2

a b i k´ ´ =
rr

, then ˆ2b j´
r

 is  
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 ( ) ( )( ) 23ˆˆ ˆ. . .

2
a i b b i a k- =

r rr r
 

 ( )( ) ( ) ( ) 23ˆˆ ˆ ˆ. . . .
2

a i b i b i a k- =
r rr r

 

 
23 23 32 2 5 5 4
2 2 2

a a a -
´ - ´ = Þ = - Þ =  

 

ˆˆ ˆ
ˆˆ ˆ2 2 4 2

0 2 0

i j k
b j i ka b a´ = = - +
r

 

 2 9ˆ2 16 4 16 4 5
4

b j a\ ´ = + = + ´ =
r

  

14. Official Ans. by NTA (C) 
Sol. n(S) = all  5 digit nos  = 9 × 104   
A :  no is multiple of  7 but not divisible by 5 
Smallest 5 digit divisible by 7 is  10003  
Largest 5 digit divisible by 7 is 99995   
\ 99995 =  10003 +  (n – 1) 7    n = 12857   
Numbers divisible by 35   
99995 = 10010 +  (P-1) 35  Þ  P = 2572 
\ Numbers divisible  by 7 but not by 35 are  

12857 – 2572 = 10285  
10285P
90000

\ =      \ 9P = 1.0285  

Ans.  (C)  [1.0285]   
15. Official Ans. by NTA (C) 
Sol.   

A

C

B

2h
h

xPH
a 2 a

7d h=  

 tan 2 h
x

a =  

 and 
2tan

7
h

x h
a =

+
 

 
2tan

cot 2 7
h

h h
a

a
=

+
 

 
( )2

2tan
1 tan

7
2 tan

a
a

a

=
-

+

 

 Put tan ta =  & simplify 

 tan 7 2aÞ = -  

16. Official Ans. by NTA (C) 
Sol. Given ( ) ( )( )^ ^ ~p r p qÛ º ( )~ p  

 Taking r = q  
p  q  ~

p 
~
q 

p^
q 

P^~
q 

( ) ( )( )^ ^ ~p r p qÛ

T T F F T F F 
T F F T F T F 
F T T F F F T 
F F T T F F T 

 So, clear ( ) ( )( )^ ^ ~p r p qÛ º ( )~ p
 

17. Official Ans. by NTA (D) 
Sol. Two given planes mutually perpendicular 
 2(3k) + k (-k) + (-5) 1 = 0 
 k = 1, 5 
 but k < 3  So k = 1 
 Plane passing through these planes is 
 2x + y – 5z – 1 + l (3x – y + z – 5) = 0 

 15 1 5 1 5 1
2 3 1 5

x y z
l l l

l l l

+ + =
+ + +

+ - -

 

 Given 
5 1
2 3

l
l

+
+

 = 1 
1
2

lÞ =  

 So intercept on y - axis = 
5 1
1
l

l
+

-
 = 7 

18. Official Ans. by NTA (C) 
Sol.  

A(1, 1)

B (-4, 3)

B (-2, )-5

P (x, )y
R

Q
O X

Y
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 Given 1

1
1 1 1 1
2

4 3 1

x y
D =

-
 

 & 2

1 1 1
1 4 3 1
2

2 5 1
D = -

- -
 

 Given 1

2

4 2 5 7 4
7 36 7

x yD - - +
= Þ =

D
 

 14 35 95x yÞ + = - ….(1) 

 Equation of BC is 4x + y = -13 ….(2) 
 Solve equation (1) & (2) 

 Point 
20 11,
7 7

P - -æ ö
ç ÷
è ø

 

 Here point 1 1,0 & ,0
2 2

Q R-æ ö æ ö
ç ÷ ç ÷
è ø è ø

 

 So Area of triangle AQR
1 11 1
2 2

= ´ ´ =  

19. Official Ans. by NTA (D) 

Sol. Given circle 2 2 2 6 19 0x y gx y c+ - + - =  

 Passes through (6, 1) 
 12g + 19 c = 43  ….(1) 
 Centre (g, -3) lies on given line  
 So, g + 6c = 8 ….(2) 
 Solve equation (1) & (2) 
 c = 1 & g = 2 
 equation of circle x2 + y2 – 4x + 6y – 19 = 0 
 Length of intercept on x-axis  

 22 2 23g c= - =  

20. Official Ans. by NTA (C) 

Sol. Given ( ) ( )
0

2

5 3 , 4

, 4

x

t dt x
f x

x bx x

ì
- - >ï

í
ï + £î

ò

 

 f(x) is continuous at x = 4 

 So ( ) ( ) ( )
4 4

lim lim 4
x x

f x f x f
- +® ®

= =  

 So 16 + 4b ( ) ( )
3 4

0 3

2 8t dt t dt= - + -ò ò  

 16 4 15bÞ + =  

 So 
1

4
b -

=  

 At x = 4  

 LHD = 2x + b = 
31
4

 

 RHD = 5 - |x – 3| = 4 
 LHD ¹ RHD 
 Option (A) is true 

 and f’(3) + f’(5) = 
23 353
4 4

+ =  

 Option (B) is true 

 ( ) 2 4
4
xf x x at x= - £Q  

 ( ) 1' 2
4

f x x= -  

 This function is not increasing. 

 In the interval in 
1,
8

x æ öÎ -¥ç ÷
è ø

 

 Option (C) is NOT TRUE. 
 This function f(x) is also local minima at 

1
8

x =  

SECTION-B 
1. Official Ans. by NTA (12) 

Sol. ( ) ( )1 1 2 2cos sin cos cos 1 1x x x- -= - = -  

 

( )1 2 1

2 2

1 1cot tan 1 cot cot
1 1

x
x x

- - æ ö
- = =ç ÷ç ÷- -è ø

 

 
2

1

2 2

1 2cos sin
1 1
x x
x x

-
æ öæ ö -

Þ =ç ÷ç ÷ç ÷- -è øè ø
 

 
2

2

1 2
1

x k
x

-
Þ =

-
 

 ( )2 2 21 2 1x k xÞ - = -  

 ( )2 2 22 1k x kÞ - = -  

 
2

2
2

1
2

kx
k

-
=

-
 

 
2 2

2
2 2

1 1
2 2

k k
k k

a a- -
= Þ =

- -
 

 
2 2

2
2 2

1 1
2 2

k k
k k

b b- -
= Þ =

- -
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2

2 2 2

1 1 22 & 1
1

k
k

a
a b b

æ ö-
+ = = -ç ÷-è ø

 

 Sum of roots = 2 2

1 1 ba
a b b

+ + =  

 
( )2

2

2 2
1

1
k

b
k

-
Þ - =

-
…..(1) 

 Product of roots 2 2

1 1 5a
a b b

æ ö
= + = -ç ÷

è ø
 

 
( ) ( )

2

2

2 2
1 5

1
k
k

-
Þ - = -

-
 

 2 22 4 5 5k kÞ - = -  

 2 2 13 1
3

k kÞ = Þ = …. Put in (1) 

 
( )2

2

2 2
1 5 1 4

1
k

b
k

-
Þ = - = - =

-
 

 2

4 121
3

b
k

= =   

2. Official Ans. by NTA (2) 

Sol. n = 10, 15
10

ix
x = =

å
 

 ( )
2

226 15
10

ix
x= - =

å
 

 
10

1
150i

i
x

=

Þ =å  

 
9

1
25 150i

i
x

=

Þ + =å  

 
9

1
125i

i
x

=

Þ =å  

 
9

1
15 140i

i
x

=

Þ + =å  

 Actual mean 
140 14
10 newx= = =  

 
2 2 29

1

25 15 15
10

i

i

x
=

+ -
=å  

 
9

2

1
625 2400i

i
x

=

Þ + =å  

 
9

2

1
1775i

i
x

=

=å  

 
9

2 2 2

1
15 2000i i

i actual

x x
=

æ ö
+ = = ç ÷

è ø
å å  

 

( )22

26
10

i new
actual

actual

x xæ ö -ç ÷
è ø=
å

 

 22000 14
10

= -  

 = 200-196 = 4 
 (S.D)actual = 6 = 2 
3. Official Ans. by NTA (12) 
Sol. Equation of plane 
 4 5 7ax y z a l- + - +  (2x – 5y – z – 3)= 0 

 this satisfy (4, -1, 0) 

 ( )16 1 7 8 5 3 0a a l+ - + + - =  

 9 1 10 0a l+ + =  …..(1) 
 Normal vector of the plane A is 

( )4 2 , 1 5 ,5a l l l+ - - -  vector along the 

line which contained the plane A is  
 i – 2j  + k 
 4 2 2 10 5 0a l l l\ + + + + - =  

 11 4 7 0al + + = ……(2) 

 Solve (1) and (2) to get a = 1, 1l = -  
 Now equation of plane  
 2 3 2 0x y z+ + - =  

 Let the point in the line 
3 2 3

7 1 4
x y z t- - -

= = =
- -

 

 is ( )7 3, 2, 4 3t t t+ - + - +  satisfy the 

equation of plane A 
 7t + 3 – 2t + 4 + 9 -12t – 2 = 0 
 t = 2  
 So 2 8 12ta b g+ + = + =  

 4. Official Ans. by NTA (1552) 

Sol. Hyp : 
2 2

1
64 49
y x

- =  

 An ellipse 
2 2

2 2: 1x yE
a b

+ =  passes through 

the vertices of the hyperbola 
2 2

: 1
49 64
x yH - = - . 
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 So b2 = 64 

 
2

2

491 1
64H

ae
b

= + = +  

 Ellipse 
2 2

2 2 1x y
a b

+ =  

 
2 2

21 1
64E

a ae
b

= - = -  

 
2

21 113 18, 64 113 32
64 8 2
ab a-

= ´ = Þ - ´ =

( )
2

2 3264
113

a- =  

 
2

2 3264
113

aÞ = -  

 
2 22 2 32 155264

8 113 113
al
b

æ ö
= = - =ç ÷

è ø
 

 113 1552l =  
5. Official Ans. by NTA (1) 
Sol.  ( ) ( )2 2 2sin 2 ln tan 4 4 2 sin 0

4
x x dy xy x x dxpæ öæ ö+ - - =ç ÷ç ÷

è øè ø
 

 ( ) ( ) ( )

2

2
2 2

4 2 sin
4 4ln tan 0

sin 2 sin 2

x x
xydxx dy dx
x x

pæ ö-ç ÷
è ø+ - =  

 

( )( ) ( )2 2
2

2 2

sin cos
.ln tan 4 2 0

2 2sin cos

x x
d y x x dx

x x

-
- =

-
 

 

( )( ) ( )
( )

2 2
2

2 2

4 sin cos
ln tan 0

sin cos 1

x x x
d y x dx

x

-
- =

+ -
 

 ( )( )2
2ln tan 2 0

1
dtd y x
t

Þ + =
-ò ò ò  

 ( )2 1 1ln tan 2. ln
2 1

ty x c
t

-
Þ + =

+
 

 ( )
2 2

2
2 2

sin cos 1ln tan ln
sin cos 1
x xy x c
x x

æ ö+ -
+ =ç ÷+ +è ø

 

 Put y = 1 and  
6

x p
=  

 

1 3 1
2 211ln ln

3 1 3 1
2 2

c

æ ö
+ -ç ÷

æ ö è ø+ =ç ÷ æ öè ø + +ç ÷
è ø

 

 Now 

( )
1 3 1
2 2 1 3 1ln 3 ln ln ln

3 3 3 31 3 1
2 2

x yp

æ ö
+ -ç ÷

æ ö-æ öè ø= Þ + = + ç ÷ç ÷ ç ÷æ ö +è ø è ø+ +ç ÷
è ø

 

 ( ) 1ln 3 ln
3

y æ ö= ç ÷
è ø

 

 Þ  y = -1 

 1y =  

6. Official Ans. by NTA (2) 
Sol. y5 – 9xy + 2x = 0  

 45 9 9 2 0dy dyy x y
x dx

- - + =  

 ( )45 9 9 2dy y x y
dx

- = -  

 4

9 2 0
5 9

dy y
dx y x

-
= =

-
 (for horizontal tangent)  

 
2
9

y = Þ  Which does not satisfy the original 

equation Þ  M = 0. 
 Now 5y4 – 9x = 0 (for vertical tangent) 
 5y4 (9y – 2) – 9y5 = 0 
 y4[45y – 10 – 9y] = 0 
 y = 0 (Or) 36y = 10 

 
5

18
y =  

 

( )

50 0 &
18

50,0 ,
18

y x y x

x

= Þ = = Þ =

æ ö
ç ÷
è ø

 

 N = 2 
 M + N = 0 + 2 = 2 
7. Official Ans. by NTA (10620) 
Sol. f(x) = 2x2 – x – 1 
 |f(x)| 800£  

 2n2 – n – 801 0£  

 2 1 801 0
2 2

n n- - £  



®

 
JEE (Main) Examination July-2022  ALLEN® 

    
 

E 

no
de

06
\B

0B
B-

BC
\K

ot
a\

Je
e 

M
ai

n\
JE

E 
M

ai
n-

20
22

_T
es

t P
ap

er
 B

oo
kl

et
\ 0

5_
Ju

ly
 S

ET
-1

 to
 1

0_
PC

M
_S

ol
ut

io
n.

D
oc

x 

224 
 

 
21 801 1 0

4 2 16
næ ö- - - £ç ÷
è ø

 

 
21 6409 0

4 16
næ ö- - £ç ÷
è ø

 

 
1 6409 1 6409 0
4 4 4 16

n n
æ öæ ö

- - - + £ç ÷ç ÷ç ÷ç ÷
è øè ø

 

 
1 6409 1 6409

4 4
n- +

£ £  

 { }19, 18 17,.......0,1, 2,......, 20n = - - -  

 ( ) ( )22 1
n S

f x x x
Î

= - -å å
2 2 2 2 2 2 22 19 18 ..... 1 1 2 .... 19 20é ù= + + + + + + + +ë û  

 
2 2 2 24 1 2 ..... 19 2 20 20 40é ù é ù= + + + + - -ë û ë û  

 
( )4 19 20 2 19 1

2 400 60
6

´ ´ ´ ´ +
= + ´ -

 
4 19 20 39 800 60 9880 800 60

6
´ ´ ´

= + - - + -  

 = 10620 
8. Official Ans. by NTA (5376) 

Sol. ( ) 6TTr AA =
 

 AAT = 

a d g a b c
b e h d e f
c f i g h i

é ù é ù
ê ú ê ú
ê ú ê ú
ê ú ê úë û ë û

 

 Now give 
 2 2 2 2 2 2 2 2 2 6a d g b e h c f i+ + + + + + + + =   

 9 6
3 2C= ´  

 = 5376 

9. Official Ans. by NTA (75) 
Sol.  75l + =l  

 2 24 2 8 0x y x y l+ + + - =  

 
( ) ( )2 21 1

155
4

x y
ll

+ +
+ =

++
 

 
22 4b

a
=Q  

 
( ) ( )2 5

4 5
4
l

l
+

= +  

 59lÞ =  
 5l ¹ -  

 2 2 5 2 65 16l a l= = + = =  

 59 16 75lÞ + = + =l  
10. Official Ans. by NTA (0) 

Sol. { }2: 0S z C z z= Î + =  

 Let z = x + iy 
 z2 = x2 – y2 + 2ixy  
 z x iy= -  

 ( )2 2 2 2 0z z x y x i xy y+ = - + + - =  

 2 2 0x x yÞ + - =  & 2 0xy y- =  

 0y =  or 
1
2

x =  

 If y = 0; x = 0, - 1 

 If 
1 3 3; ,
2 2 2

x y -
= =  

 ( ) ( ) 1 1 3 3Re Im 0 1 0 0
2 2 2 2z S

z z
Î

æ öæ ö+ = - + + + + + -ç ÷ç ÷ç ÷è øè ø
å  
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SET # 06         SOLUTION

PHYSICS 

SECTION-A 

1. Official Ans. by NTA (D) 

Sol. 



 0 0 0

2 2

[L]
[M L T ]

[M L T ]
 

 
  1 2[ML T ]  

 
 




  



2 2 1 2 3

3 2 2

[M L T ] [M L T ][L ]

[L ] M L T
 

2. Official Ans. by NTA (D) 

Sol. 

 
 u = 20 

  
(2)(20)

T 2 2
2 (10)

 

 


  ˆ ˆv 10 2 i (10 2 10(2)] j  

 Momentum 
 

   ˆ ˆp M v 100 2 i (100 2 200) j  

3. Official Ans. by NTA (A) 

Sol.  

  

 N = Mgcos 

 f = Mgsin 

 2 2R N f   

 R = Mg 

4. Official Ans. by NTA (C) 

Sol.  

  

 a = g sin   

   21
gsin30 (2)

2
 ….(1) 

   21
gsin 45 t

2
 ….(2) 

 
 

    
211

(4) t t 2 2 1.68
2 2

 

5. Official Ans. by NTA (C) 

Sol.

 

 

 
 

      

2 2 2
2 8V VV

V 2a(4) a
9(8) 93

 

   20 V 2a(4 x)  

 
 

   

2
2 V

V 2 (4 x)
9

 

  4.5 = 4 + x  

  x = 0.5

6. Official Ans. by NTA (B) 

Sol.

 

 

 
2 2

e

GMm 1 GMm
m V

R 2 h
      

 
2GMm 1 2GMm GMm

R 2 R h
      

 
2 1 1

R R h

 
   

 
21 1

h R

 
  

 
2

R
h

1


 
 

    
 
  

2

2
2

10x (10)(100)
y x 10 20

1 u2u
2
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7. Official Ans. by NTA (D) 

Sol.

 

 

 Dl1 + Dl2 = Dl 

  + = D
l l

l
1 2

1 1 2 2

F F

A y A y
 

 2

1 2

1 1 2 2

F 1.54 10 154

A y A y

D
= = ´ =

+

l

l l
 

8. Official Ans. by NTA (A) 

Sol. First case : h = - =
100 2

1
300 3

 

 Second case : hnet = h1 + h2 – h1h2 

 h = - =1
200 1

1
300 3

 

 h = - =2
100 1

1
200 2

 

 net
1 1 1 2
3 2 6 3

h = + - =  

 h (first case) = h (second case) 
9. Official Ans. by NTA (B) 
Sol. Methane molecule is tetrahedron 
 Degree of freedom due to rotation = 3 
 Degree of freedom due to translation = 3 
10. Official Ans. by NTA (B) 

Sol.  

 
-

=
2

Kq(4 q)
F

d
 

 = - =
2

dF K
[4 2q] 0

dq d
 

 q = 2 
11. Official Ans. by NTA (B) 

Sol. Drift velocity = 
tæ ö

ç ÷è ø
e

E
m

 

 d
e V

v
m
t Dæ öæ ö= ç ÷ç ÷

è øè øl
 

 DV = Potential difference applied across the 
wire 

 As temperature increases, relaxation time 
decreases, hence Vd decreases. 

 As per formula, µ
l

d
1

V  

 d

I
v

neA
= , as it is not mentioned that current 

is at steady state neither it is mentioned that n 
is constant for given conductor. So it can't be 
said that vd is inversely proportional to A. 

 I = neAvd = 
V V

A
R

=
rl

 

 d

V
v

ne
=

rl
  

V
E

æ ö=ç ÷
è øl  

 

 d

eE
v

m
t

=   

 t decrease with temperature increase. 
 First and fourth statements are correct. 
12. Official Ans. by NTA (A) 

Sol. = p
H

I
T 2

B M
 

 1
P

I
T 3sec 2

(B cos30 )M
= = p

°
 

 2
Q

I
T 6sec 2

(B cos60 )M
= = p

°
 

 ( )Q

P

3 1
B / 2

6 3
B

2

= ´
æ ö
ç ÷ç ÷
è ø

 

 Q

P

B3
6 3B

æ ö
= ç ÷ç ÷è ø

 

 Q

P

B3
4 B

=  

 Q PB : B 3 : 4=  

13. Official Ans. by NTA (B) 
Sol. Kinetic energy of electron in cyclotron  

 = 
é ù
ê ú
ê úë û

2 2 2
0q B r

2m
= 18 MeV 

14. Official Ans. by NTA (C) 
Sol. Resonant frequency, 

 4
0

1
10 rad/sec

LC
w = =  

 4' .4 10 4000 rad/secw = ´ =  

 = =
+

0
0 2 2

C L

V
i 238 mA

R (X' – X' )
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15. Official Ans. by NTA (B) 
Sol. Second and fourth statements are correct. 

16. Official Ans. by NTA (B) 

Sol. =1

2

I 1
I 4

 

 =2 1I 4I  

 = + + =max 1 1 1 1 1I I 4I 2 I 4I 9I  

 = + =min 1 1 1 1 1I I 4I – 2 I 4I I  

 
+ a +

\ = = =
b +

1 1

1 1

9I I 10 5 2 1
9I – I 8 4 1

 

 a = b =2 1  

 
a

\ = =
b

2
2

1
 

17. Official Ans. by NTA (B) 

Sol. = f2
max

1
mV hf –

2
 

 Photoelectric effect can be explained by 

particle nature of light. Threshold l is max 

wavelength at which emission takes place. 

18. Official Ans. by NTA (D) 

Sol. -= ´ 4
0A 6.4 10 Curie  

 = =
l1/2

ln2
T 5 days  

 l= – t
0A A e  

 - l´ = ´6 –4 – t5 10 6.4 10 e  

 - l´ =2 – t5
10 e

6.4
 

 - l´ =3 – t7.8 10 e  

 -´ = l3log(7.8 10 ) – t lne  

 - l
´ = ×3 n2

ln(7.8 10 ) – t
5

 

 
´

\ = =
5 4.853

t 35 days
0.693

 

19. Official Ans. by NTA (B) 
Sol. VCE = 8 V = IC = 6 mA from 4 mA, 

                     IB = 20 mA to 25 mA 

 Current gain b = =
m

C C
av

B B

I '– I 2mA

I '– I 5 A
 

 b = ´ = =3
av

2 2000
10 400

5 5
 

20. Official Ans. by NTA (A) 

Sol. Modulation Index m = = =m

C

A 1
0.2

A 5
 

 Am = amp. of modulating signal 
 AC = amp. of carrier wave 

SECTION-B 
1. Official Ans. by NTA (2) 

Sol. 
D D

= = =
l / w l / L 1

Slope
L w YA

 

 Þ =
1

Y
(slope)A

 

 =
´ ´–6 –5

1
Y

2 10 (0.25 10 )
 

 = ´ 11 2Y 2 10 N/m  
2. Official Ans. by NTA (40) 
Sol. Independent of area in case of uniform wire. 
3. Official Ans. by NTA (4) 
Sol. d = m my yA( –1) – A'( ' –1)  

 = 6(1.5 – 1) – 5(1.55 – 1) 

 =
1
4

 

4. Official Ans. by NTA (12) 

Sol. f = ×
rr

B A  

 = + × p3 2 2ˆ ˆ ˆ(3t j 3t k) ( (1) k)  

 f = p23t  

 
f

e = = pIND
d

6t
dt

 

 at t = 2, e =IND 12  

5. Official Ans. by NTA (10) 
Sol. W= 100q C V  

 
æ ö= ´ ç ÷è ø+

–6 10
(1.1 10 ) R

R r
 

 
æ ö= ´ ´ç ÷è ø

–6 10
1.1 10 100

110
 

 = 10 mC 
6. Official Ans. by NTA (240) 

Sol.
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 -e ´ e ´é ù

= + ´ê úë û
20 0

eff
(7 4) 5 (1 4)

C 10
4 / 10 4 / 10

 

 = eeff 0C 1.2  

 Energy = 2
eff

1
C V

2
 

 = e = e0 0
1

(1.2) (20)(20) 240
2

 

7. Official Ans. by NTA (3) 

Sol. 
+

= =
nv (n 1)v

400 & 450
0.6 0.6

 

 
´é ùÞ + =ê úë û

0.6 400 v
1 450

v 0.6
 

 Þ = v = 30 

 Þ =
m
T

30  

 Þ = = m =
m

2700
900 3  

8. Official Ans. by NTA (2) 

Sol.

 

 

 = =2 0 1 2
4T 4T

P – P & P – P
6 3

 

 Þ =1 0
4T

P – P
2

 = 2 

9. Official Ans. by NTA (120) 

Sol. From energy conservation 

 = + w2 21 1
mgh mv I

2 2
 

 = + w
2

2 21 1 mR
mgh mv

2 2 2
 

 = + Þ = =
16 16

10h h 1.2m 120cm
2 4

 

10. Official Ans. by NTA (2) 

Sol.

 

 

 From E.C. = 2
0

1
mv mgh

2
=  

 =0v 10 2  

 For A ® B 
 at B,   v = 0 

 a = – g sin 45° = 
–10

2
 

 = + Þ = Þ =1 1 1
10

v u at 0 10 2 – t t 2sec
2

 

 For B ® C 

 = + 2
2 2

1
s ut at

2
 

 2
2

10 1
(10sin30 )t

sin30 2
= °

°
 

 =2t 2 2  

 So total time  
 = +1 2T t t  

 = +2 2 2  

 = +2( 2 1)sec  

CHEMISTRY 
SECTION-A 

1. Official Ans. by NTA (A) 

Sol. (A) n + l  = 3 + 0 = 3 

 (B) n + l = 4 + 0 = 4 

 (C) n + l = 3 + 1 = 4 

 (D) n + l = 3 + 2 = 5 

 Higher n + l value, higher the energy & if 

same  

n + l value, then higher n value, higher the 

energy.  
 Thus : D > B > C > A. 
2. Official Ans. by NTA (C) 
Sol. (A) MO A By = y - y  (III) ABMO 

 (B) Q rm = ´  (I) Dipole moment 
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 (C) b aN – N
2

 (IV) Bond order 

 (D) MO A By = y + y  (II) BMO 

3. Official Ans. by NTA (A) 
Sol. Titration curve of NH4OH  vs  HCl  (WB  +  

SA). 

  
4. Official Ans. by NTA (B) 
Sol. Statement I: KI is strong electrolyte thus 

almost constant on dilution. 
 Statement II: In weak electrolyte it 

increases, sharply. 

  
5. Official Ans. by NTA (C) 
Sol. Assertion (A): Correct. 
 Reason(R): Incorrect. 
 Particles of true solution pass through 

parchment paper thus answer is (C). 
6. Official Ans. by NTA (B) 
Sol. (A) 3s2 ® Mg 
 (B) 3s23p1 ® Al 
 (C) 3s23p3 ® P 
 (D) 3s23p4® S 
 

>

> > >
E55F E5555F

Half filled stability Penetrating power of s p.

P S Mg Al  

 C > D > A > B.  
7. Official Ans. by NTA (A) 

Sol. 

 
Diagonal relationship 

  

 Li+ ® Maximum hydration enthalpy in group 

1 due to small size. 

 So ‘B’ is Mg. 

8. Official Ans. by NTA (B) 
Sol. Assertion (A) : True 

 Reason (R) : True but not correct 

explanation. 

 Correct explanation: Expansion of octet not 

possible for ‘B’. 

9. Official Ans. by NTA (D) 

Sol. 

 

10. Official Ans. by NTA (A) 

Sol. When metal is in low oxidation state then it 

forms complexes when ligands have good  

p-accepting character. 

11. Official Ans. by NTA (A) 

Sol. (I) Fly ash and slag from steel industry are 

utilised by cement industry. 

 (II) Fuel obtained from plastic waste has high 

octane rating. It contains no lead and it is 

known as green fuel. 

 Both statement (I) & (II) are correct. 

12. Official Ans. by NTA (C) 

Sol. 

R

O
NaOH

R

O

Br

R

O

 

13. Official Ans. by NTA (B) 

Sol. 

 

- - - -+ + ¾¾¾¾¾® + +neutral or2 2
4 2 3 2 2 4alk. solution8MnO 3S O H O 8MnO 6SO 2OH

CH3–C=CH–CH3

CH3

Br2

CH3OH
CH3–CH–––CH–CH3

OCH3

CH3

Br

HI

CH3–CH–CH–CH3

I Br

CH3
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14. Official Ans. by NTA (A) 

Sol. COCl

H2

Pd–BaSO4

CHO

(Rosenmund reaction)

(A)

(B) CH3–CºN
SnCl2–HCl

H3O+ CH3–CHO
(Stephen reaction)

(C)

CH3

CrO2Cl2
H3O+

CHO

(Etard reaction)

(D) CO,HCl

AlCl3(anhyd)

CHO

(Gattermann Koch
reaction)  

15. Official Ans. by NTA (A) 

Sol. Cl

(Chloroprene)

Polymerisation
Cl

n
neoprene

F2C CF2
Tetrafluoro

ethene

Polymerisation
CF2 CF2 nTeflon

H2C CH

CN
Polymerisation

Acrylonitrile
CH2 CH

nAcrilan

CN

Isoprene

Polymerisation

n
Natural rubber

(A)

(B)

(C)

(D)

 

16. Official Ans. by NTA (D) 

Sol.    

 

 
 
 

17. Official Ans. by NTA (A) 
Sol.  

(A) ¾¾®HIGlucose n-hexane  

(B) 

2
2

¾¾¾®Br
H O

Glucose

COOH
|

(CHOH)
|
CH OH

Gluconic acid

4

2

 

(C) acetic
anhydride

Glucose Glucose pentacetate¾¾¾¾¾®5

(D) 

3¾¾¾¾®HNOGlucose

COOH
|

(CHOH)
|
COOH

Saccharicacid

4  

18. Official Ans. by NTA (C) 
Sol. Rosin is added to soaps which forms sodium 

rosinate which lathers well. 
19. Official Ans. by NTA (D) 
Sol. (A) Chloroform + Aniline ® (III) Distillation 
 (B) Benzoic acid + Napthalene ® (IV)  

      Crystallisation 
 (C) Water + Aniline ® (I) Steam distillation 
 (D) Napthalene + Sodium chloride ®(II)   

      Sublimation 
20. Official Ans. by NTA (D) 
Sol. 

  
SECTION-B 

1. Official Ans. by NTA (1) 

Sol. No. of equivalents of H2SO4 = 100 × 0.1 × 2 = 20 

 No. of equivalents of NaOH = 50 × 0.1 = 5 

 No. of equivalents of H2SO4 left = 20 – 5 = 15 

 Þ 150 × x = 15 

  = =
1

x 0.1N
10

=1 × 10–1 N 

2. Official Ans. by NTA (25) 

Sol. For real gas under high pressure 

 = +
Pb

Z 1
RT

 Þ =
RT

b
P

´
=

0.083 298
99

 

    = 0.25 ×10–2 L mol–1 

+ -+ ¾¾®
Prussian Blue

Fe [Fe(CN) ] Fe [Fe(CN) ]3 4
6 4 6 34 3
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3. Official Ans. by NTA (35) 
Sol. Let x g is burnt 

 moles = 
x

280
 

 heat released by 
x

280
 mole = 2.5 × 0.45 kJ 

 heat released by 1 mole  

 = 
2.5 0.45 280

kJ
x

´ ´
 

 DH = DU + DngRT 
 H UD D;   

 
2.5 280 0.45

9
x

´ ´
=  

 x = 35 g 
4. Official Ans. by NTA (3) 
 Allen Ans. (3 or 6) 
Sol. Q Diliute solution given: 

 
0 n

S
0 n

P P solute
P solvent

-
:  

 

00 n

0 n

PP solute2
P solvent

-
=  

 nsolute 
n solv

2
ent

: = 
100

2.78mol
18 2

=
´

 

 More accurate approach: 

 
-

=
0 n

S
n

S

P P solute
P solvent

 

 

00 n

0 n

PP solute2
P solvent

2

-
=  

 nsolute = nsolvent = 
100

5.55mol
18

=  

5. Official Ans. by NTA (165) 

Sol. 
1/2

0.693 0.693
K

t 70 60
= =

´
 

 = 66930
10

7 6
-´

´
 

 = 165 × 10–6  s—1 
6. Official Ans. by NTA (4) 

Sol. Bauxite — AlOX(OH)3–2x(where 0 < x < 1) 

 üSiderite — FeCO3 

 Cuprite — Cu2O 

 Calamine — ZnCO3 

 üHaematite — Fe2O3 

 Kaolinite — Al2(OH)4Si2O5 
 Malachite — CuCO3 . Cu(OH)2 

 üMagnetite — Fe3O4 

 Sphalerite — ZnS 

 üLimonite — Fe2O3.3H2O 
 Cryolite — Na3AlF6 

7. Official Ans. by NTA (4) 
Sol. 

 
8. Official Ans. by NTA (6) 
Sol. SO3 — sp2 Planar 
 BF3 — sp2 Planar 
 NO3

– — sp2 Planar 
 SF4 — sp3d Non-planar 
 H2O2 — sp3 Non-planar 
 PCl3 — sp3 Non-planar 
 [Al(OH)4]

– — sp3 Non-planar 
 XeF4 — sp3d2 Planar 
 XeO3 — sp3 Non-planar 

 4PH+  — sp3 Non-planar 

9. Official Ans. by NTA (2) 
Sol. Fehling solution is a complex of Cu++ 
 Cu++ = 3d9 

 No. of unpaired e— = 1 

 = + = =M.M 1(1 2) 3 1.73 BM  

10. Official Ans. by NTA (530) 
Sol.   

  

 =
5

moles
92

 

 

 

 

= 106 × 5 × 10–2  

    

= 5.3 g 

    = 530 × 10–2 g 

 

+

+ ¾¾¾¾¾® + + +
4

basic medium
4 2 2 2 2 22KMnO 3H O 2MnO 3O 2H O 2KOH
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MATHEMATICS 
SECTION-A 

1. Official Ans. by NTA (C) 

Sol. ( )-
æ ö

= - + - +ç ÷
è ø

1 2 2
2 1

2

f(x) sin [2x 3] log log x 5x 5   

 P1 : é ù- £ - <ë û
21 2x 3 1  

 Þ - £ - <21 2x 3 2  
 Þ 2 < 2x2 < 5  

 Þ 1 < x2 < 
5
2

 

 Þ P1 : 
æ ö æ ö

Î - - Èç ÷ ç ÷è ø è ø

5 5
x , 1 1,

2 2
 

 P2 : x
2 – 5x + 5 > 0 

 Þ 
5 5 5 5

x x 0
2 2

æ öæ öæ ö æ ö- +
- - >ç ÷ç ÷ç ÷ ç ÷ç ÷ ç ÷ç ÷ç ÷è ø è øè øè ø

 

 P3 : ( )- + >2
1
2

log x 5x 5 0  

 Þ x2 – 5x – 5 < 1 
 Þ x2 – 5x + 4 < 0   
 Þ P3 : Îx (1,4)  

 So, P1 Ç P2 Ç P3 = 
5 5

1,
2

æ ö-
ç ÷ç ÷
è ø

 

 

2. Official Ans. by NTA (C) 
Sol. p < a b < p, 2   

 - a
+ a
1 isin

1 i (2sin )
 = Purely imaginary  

 Þ 
2

(1 isin ) (1 i (2sin ))

1 4sin

- a - a
+ a  

       
= Purely imaginary  

 Þ 
- a

=
+ a

2

2

1 2sin
0

1 4sin
 

 Þ a =2 1
sin

2
 

 Þ 
p pì üa = í ý

î þ

5 7
,

4 4
 

 &   1 i cos
1 i ( 2cos )

+ b
+ - b

 = Purely real  

  Þ 
2

(1 icos ) (1 2icos )

1 4cos

+ b + b
+ b

= Purely real  

 Þ 3 cos b = 0  

 Þ 
p

b =
3
2

 

 Þ ab
p

= + p = -
5

Z sin icos 3 1 i
2

 

 or 

 
7

Z sin icos3 1 i
2ab
p

= + p = - -  

 Required value 

  = é ùé ù
- + + - - +ê úê ú+ - +ë û ë û

1 1
i(1 i) i( 1 i)

i(1 i) i( 1 i)
 

 = - + Þ - =
-

1 2i
i( 2i) 2 1 1

i ( 2)
 

3. Official Ans. by NTA (Drop) 
 Allen Ans. (Bonus) 
Sol. Bonus because ‘x’ is missing the correct will 

be,  

( )
æ ö
ç ÷- + - + - - =
ç ÷
è ø

21
333 5 3 5log 5 log 3 (log 5) (log 3)2x 5 3 5 x 3 3 5 1 0 

3 3 3 5 3 5log 5 log 5. log 5. log 3 log 5. log 33 3 3= =   

 ( ) 5 53
log 3 log 3log 53 5= =   

 ( )( )2/3
233 53 3 5 3

log 3log 5 log 5. (log 3) log 53 3 3= =   

  ( )2/3
5log 35=   

 So, equation is x2 – 5x – 3 = 0 and roots are a 

& b  

 {a + b = 5; ab = –3}  

 New roots are 
1

a +
b

 & 
1

b +
a

  

 i.e., 
1ab +

b
 & 

1ab +
a

  i.e., 
2-

b
 & 

2-
a

 

 Let 
2

t
-

=
a

 Þ 
2
t

-
a =   

 As a2 – 5a – 3 = 0  

 Þ 
2

2 2
5 3 0

t t
- -æ ö æ ö- - =ç ÷ ç ÷

è ø è ø
  

 Þ 
2

4 10
3 0

tt
+ - =   

 Þ 4 + 10t – 3t2 = 0  

 Þ 3t2 – 10t – 4 = 0  
 i.e., 3x2 – 10x – 4 = 0  
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4. Official Ans. by NTA (B) 
Sol. The characteristic equation for A is - l =A I 0  

 Þ 
- l -

=
a b - l

4 2
0  

 Þ ( ) ( )- l b - l + a =4 2 0  

 Þ ( )l - b+ l + b+ a =2 4 4 2 0  

 Put l = A 

 - b + + b + a =2A ( 4) A (4 2 ) I 0  

 On comparison  
 ( )9 4 & 4 2 18- b + = g b + a =  

 and |A| = 4b + 2a = 18 
5. Official Ans. by NTA (B) 
Sol. 

x 0
f(0) lim f(x)

®
=   

 Limit should be 
0
0

 form  

 So, 7 p.729 3 0- =  Þ p.36 = 37 Þ p = 3  

 Now, 
67

6x 0 3

3(3 x) 3
f(0) lim

3 qx 9®

+ -
=

+ -
  

 

1/7

6 6

1/3x 0
6

6

x 13 1 1
33 7.3lim

q9qx
9 1 1 3.33

®

é ùæ ö+ -ê úç ÷
è øë û= = ´
é ùæ ö+ -ê úç ÷
è øë û

  

 Þ 
1 3 1

f(0)
3 7q 7q

= ´ =   

 Þ 7qf(0) – 1 = 0  

 Þ 7.p2.qf(0) – p2 = 0 (for option)  

 Þ 63qf(0) – p2 = 0  

6. Official Ans. by NTA (D) 
Sol.   

 -2 -1 0 1 2

(-2, 2) (-1, 1)
y=x+2 (0, 2)

(1, 5)
(2, 6)y=x+4

y=3x+2

y=-x

 

 æ ö æ ö æ ö æ ö- + - + + =ç ÷ ç ÷ ç ÷ ç ÷è ø è ø è ø è ø
3 1 1 3

(S1) : f ' f ' f ' f ' 4
2 2 2 2

 

 
-

=ò
2

2

(S2) : f(x)dx 12  

 \ (D) 

7. Official Ans. by NTA (A) 

Sol. = + 2
21

21
S [20ar 20.10ar ]

2
 

 = 21 [10 ar + 100 ar2] 
 = 21. a11 
8. Official Ans. by NTA (D) 

Sol. 

(0,0)

(0,4)

y=4x2 x =9y2

y = 4

 

 
æ ö

D = × -ç ÷
è ø
ò
4

o

y
2 3 y dy

2
 

 = × =ò
4

o

5 80
2 y dy

2 3
 

9. Official Ans. by NTA (B) 

Sol. 
2

2

0

2x 3x dx-ò  

  = 

3
22

2 2

30
2

(3x 2x )dx (2x 3x)dx- + -ò ò  = 
19
12.

 

 
2

0

1
x dx

2
é ù-ê úë ûò = 

-
ò
3
2

1
2

[t]dt   

   = ( )

3
0 1 2

1 0 1
2

1 dt 0 dt 1 dt
-

- + × + ×ò ò ò = 0. 

10. Official Ans. by NTA (C) 

Sol. Given that A1 = 2A2 

 from the graph A1 + A2 = xy – 8 

 Þ = -1
3

A xy 8
2

 

 Þ = -1
2 16

A xy
3 3

 

 Þ ( ) = -ò
x

4

2 16
f x dx xy

3 3
 

 Þ ( ) æ ö= +ç ÷è ø
2 dy

f x x y
3 dx
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 Þ =

2 dy y
x

3 dx 3
 

 Þ =ò ò
dy dx

2
y x

 

 Þ 2lny = lnx + lnc  

 Þ y
2
 = cx  

 As f(4) = 2 Þ c = 1  
 so y2 = x 
 slope of normal = –6 

 ( ) ( ) ( )= - - - - - 31 1
y 6 x 6 6

2 4
 

 Þ y = –6x + 3 + 54 
 Þ y + 6x = 57 
 Now check options and (C) will not satisfy.  
11. Official Ans. by NTA (D) 
Sol.  

  
 Perpendicular bisector of AB 
  x + y = 5 
 Take image of A 

 
x 1 y 2 2( 6)

6
1 1 2
, ∗ , ,

< < <  

 (7, 4) 
 7 + 4p = 39 
 p = 8 
 solving x + 8y = 39  and y =  –2x 

 x = 
,39
15

 y = 
78
15

 

 AC
2
 = 72 = 9p 

 AC
2
 + p

2
 = 72 + 64 = 136 

 

,
Χ <

,

1 2 1
1

ABC 7 4 1
2

39 78
1

15 15

 

 = 
é ùæ ö æ ö ´÷ ÷ç çê ú, ∗ ∗ ∗ ∗÷ ÷ç ç÷ ÷ç çê úè ø è øë û

1 78 39 78 4 39
4 2 7 7

2 15 15 15 15
 

 = 
é ù
ê ú∗ ´
ê úë û

1 13
18 18

2 5
 

 = 
é ù
ê ú <
ê úë û

18 162
9

5 5
 = 32.4 

 Ans. (D) 
12. Official Ans. by NTA (A) 
Sol. C1 : x

2 + y2 – 4x = 0  

 tanq = 2  

 
 

A 

y

xO

L : 2x – y = 0 

(2,0) 
q 

 
 C2 is a circle with OA as diameter.  

 So, tangent at A on C2 is perpendicular to OR  

 Let OA = l  

 \ 
QA cot
AP tan

q
=

q
l

l
  

 
2

1 1
4tan

= =
q

 

 
 
13. Official Ans. by NTA (C) 
Sol.   

  

 <
a

P
2

 = <
16

4
4

 

 <a 4 2  

 Ans. (C) 

O 
P 

q 
A 

q 
l 

Q 
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14. Official Ans. by NTA (B) 
Sol.   

  
 (2l – 1 – a)2 + (3l – 1)3 + (–l – 1) (–1) = 0 
 Þ 4l – 2 – 2a + 9l – 3 + l + 1 = 0 
 Þ 14l – 4 – 2a = 0 
 Þ 7l – 2 – a = 0 
 and,  

 (2l – 1 – a)
2
 + (3l – 1)

2
 + (l + 1)

2
 = 24 

 Þ (5l – 1)
2
 + (3l – 1)

2
 + (l + 1)

2
 = 24 

 Þ 35l2
 – 14l – 21 = 0 

 Þ (l – 1) (35l + 21) = 0 
 For, l = 1 Þ a = 5 
 Let (a1, a 2, a3) be reflection of point P  

 a1 + 5 = 2      a2 + 4 = 12          a3 + 2 = 0 

 a1 = – 3       a2 = 8              a3 = – 2 

 a + a1 + a2 + a3 = 8 
15. Official Ans. by NTA (A or B) 

Sol. =
r

ˆ ˆ ˆi j k

n a b 0

a b c

 

 = -ˆ ˆbci acj  

 Direction ratios of line are b, –a, 0  
 Direction ratios of normal of the plane are  

0, 1, – 1  

 
-

= =
+2 2

a 1
cos60º

22 b a
 

 Þ =
+2 2

a 1

2a b
 

 Þ b = ± a  
 So, D.R.’s can be (±a, –a, 0)  

 \ D.C.’s can be 
1 1

, , 0
2 2

±æ ö± -ç ÷
è ø

  

16. Official Ans. by NTA (B) 
Sol. Let a = Mean   &  b = Variance  (a > b) 
 So, a + b = 24  , ab = 128 

 Þ a = 16 &  b = 8 

 Þ np = 16  npq = 8  Þ =
1

q
2

 

    \  = =
1

p , n 32
2

 

 p(x > n – 3) = n

1

2
(nCn–2 + nCn–1 + nCn) 

 \ k = 32C30 + 32C31 + 32C32 = 
´

+ +
32 31

32 1
2

 

  = 496 + 33 = 529 
17. Official Ans. by NTA (D) 
Sol. Let

 
P(a prime number) P(a composite) P(1)

k
2 1 3

= = =  

 So, P(a prime number) = 2k,  
  P(a composite number) = k,  
 & P(1) = 3k 
 & 3 × 2k + 2 × k + 3k = 1 

 Þ =
1

k
11

 

 P(success) = P(1 or 4) = 3k + k = 
4

11
  

 Number of trials, n = 2  

 \ mean = np = 
4 8

2
11 11

´ =   

18. Official Ans. by NTA (A) 

Sol. QA = 10 RA = dcos30° =
3d
2

 

 = -
3d

QR 10
2

 

 = ° =
d

BR dsin30
2  

  

 
--

° = =
-

d
10PQ BR 2tan60

QR 3d
10

2
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 Þ 

-
=

-
20 d

3
20 3d

 

 Þ - = -20 3 3d 20 d  

 Þ = -2d 20( 3 1)  

 Þ = -d 10( 3 1)  

 ar(PQRB) = a = + ×
1

(PQ BR) QR
2

 

 
æ öæ ö= + × -ç ÷ ç ÷è ø è ø

1 d 3d
10 10

2 2 2
 

 ( )( )= + - - +
1

10 5 3 5 10 15 5 3
2

 

 ( )( )= + - = - =
1 1

5 3 5 5 3 5 (75 25) 25
2 2

 

19. Official Ans. by NTA (C) 

Sol. Let ( ) p
a = q + -m 1

6
 

 & 
p

b = q + m
6

 

 So, 
p

b - a =
6

 

 Here, 
= =

a × b =
a × bå å

9 9

m 1 m 1

1
sec sec

cos cos
 

 
= =

b - a
= = b - a

a × bå å
9 9

m 1 m 1

sin( )
2 2 (tan tan )

cos cos
 

 ( )
=

æ öp pæ ö æ ö= q + - q + -ç ÷ ç ÷ç ÷è ø è øè øå
9

m 1

2 tan m tan m 1
6 6

 

 
( )æ ö9pæ ö= q+ - q = - q- q = -ç ÷ç ÷è øè ø

8
2 tan tan 2 cot tan

6 3  
  (Given) 

 \ q + q =
4

tan cot
3

  

 Þ 
1

tan
3

q =  or 3  

 So, { }S ,
6 3
p p

=   

 
S

6 3 2qÎ

p p p
q = + =å   

20. Official Ans. by NTA (D) 
Sol. X Þ Y is a false  
 when X is true and Y is false 
 So, P ® T, Q ® F, R ® F 

(A) P Q ~ RÚ ®  is T 
(B) R Q ~ PÚ ®   is T  
(C) ~ (P Q) ~ RÚ ®  is T 
(D) ~ (R Q) ~ PÚ ®  is F 

SECTION-B 
1. Official Ans. by NTA (42) 

Sol. 

a b gé ù
ê ú

= a b gê ú
ê úb + g g + a a + bë û

2 2 2A  

 R3 ® R3 + R1 

 Þ 

a b g

= a + b + g a b g2 2 2| A | | |

1 1 1

 

 Þ |A| = a + b + g a - b b - g g - a( )( )( )( )  

 Q |adj A| = |A|n–1 

 |adj (adj A)| = 
2(n 1)| A | -  

 ( )( )( )
4(n 1)

adj adj adj adjA A
-=

42 16
A A= =  

 \ (a + b + g)16 = 232 . 316 
  Þ (a + b + g)16 = (22 . 3)16 = (12)16 
 Þ a + b + g = 12 

 Q a, b, g Î N 

 (a – 1) + (b – 1) + (g – 1) = 9 
 number all tuples (a, b, g) = 11C2 = 55 
 1 case for a = b = g 
 & 12 case when any two of these are 
equal 
 So, No. of distinct tuples (a, b, g)  
   = 55 – 13 = 42 

2. Official Ans. by NTA (1440) 
Sol. (x2 – 10x + 9) £ 0 Þ (x – 1) (x – 9) £ 0  
 Þ x Î [1, 9] Þ A = {1, 2, 3, 4, 5, 6, 7, 8, 9}  
  f(x) £ (x – 3)2 + 1 
  x = 1 : f(1) £ 5 Þ 12, 22  
  x = 2 : f(2) £ 2 Þ 12  
  x = 3 : f(3) £ 1 Þ 12  
  x = 4 : f(4) £ 2 Þ 12  
  x = 5 : f(5) £ 5 Þ 12, 22  
  x = 6 : f(6) £ 10 Þ 12, 22, 32  
  x = 7 : f(7) £ 17 Þ 12, 22, 32, 42  
  x = 8 : f(8) £ 26 Þ 12, 22, 32, 42, 52  
  x = 9 : f(9) £ 37 Þ 12, 22, 32, 42, 52, 62  
 Total number of such function 
  = = =2(6!) 2(720) 1440  
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3. Official Ans. by NTA ( 24) 
Sol. (3 + 6x)n = nC03

n + nC13
n–1(6x)1 + …  

 Tr+1 
nCr3

n–r.(6x)r = nCr3
n–r.6r. xr  

 
r

n n r r r n n r
r r

3
C 3 .3 .2 . C 3 .3

2
- æ ö= =ç ÷

è ø
 [for 

3
x

2
= ]  

 T9 is greatest of 
3

x
2

=   

 So, T9 > T10 and T9 > T8   
 (concept of numerically greatest term)  

 Here, 9

10

T
1

T
>  and 9

8

T
1

T
>   

 Þ 
n n 8

8
n n 9

9

C 3 .3
1

C 3 .3
>  and 

n n 8
8

n n 7
7

C 3 .3
1

C 3 .3
>   

 and 
n

8
n

7

C 1
3C

>   

 and 
n 7 1

8 3
-

>   

 Þ 
29

n 11
3

< <  Þ n = 10 = n0  

 So, in (3 + 6x)n for n = n0 = 10  

 i.e., in (3 + 6x)10, here Tr+1 = 10Cr3
10–r6rxr  

 T7 = 10C63
4.66.x6 = 210.310.26x6  

 T4 = 10C33
763x3 = 120.310.23x3  

 Ratio of coefficient of x6 and coefficient of x3 = k  

 \
10 6

3
10 3

210.3. 2 7
k 2 14

4120.3 .2
= = ´ =  

 So, k + n0 = 14 + 10 = 24  

4. Official Ans. by NTA ( 120) 

Sol. 

n 2n
3 3

r 1 r 1
n

2 (2r) ( r )
T

n(4n 3)
= =

-
=

+

å å
  

 Þ nT n=  

 So, 
15

n
n 1

T 120
=

=å  

5. Official Ans. by NTA (5) 
 

 

 3 rtan
4 h

q= =  

dV 6
dt

=  

 

  2 3 2 3 31 1 9 3V r h h tan h h
3 3 48 16

p p
= p = p q= =  

 Þ 2

h 4

dV 3 dh dh 2.3h . 6 m / hr
dt 16 dt dt 3=

p æ ö= = Þ =ç ÷
pè ø

 

 Now, S = prl  = 215 h
16

p  

 Þ dS 15 dh.2h
dt 16 dt

p
=   

 Þ 2

h 4

dS 5m / hr
dt =

æ ö =ç ÷è ø  

6. Official Ans. by NTA (16) 
Sol. (a, a) lies on 

 ∋ ( ∋ (∗ , ∗ , , <
52 2 2 2C : x y 3 x y 1 0  

 Put (a, a), ∋ ( ∋ (a , ∗ , <522 3 1 0  

 Þ  a = 2  
 Now, differentiate C  

( ) ( )+ × + - - - =¢ ¢
42 22x 2y y 5 x y 1 2x 2yy 0  ... (1) 

 At ( )2, 2  

 ( ) ( )+ + - - =¢ ¢4
2 2y 5 1 2 2y 0  

 Þ  =¢
3

y
2

  …. (2) 

 Diff. (1) w.r.t. x 

 Again, Diff. (1) w.r.t. x  

 
( ) ( ) ( )

( ) ( )( )

32 22 2

4 22 2

1 y yy 20 x y 1 x yy .2

5 x y 1 1 y yy 0

¢ ¢¢ ¢+ + + - - -

¢ ¢¢+ - - - - =
 

  At ( )2, 2  and 
3

y '
2

=  

 We have,  

 

( )

æ ö æ ö+ + - - ×¢¢ç ÷ ç ÷è ø è ø

æ ö+ - - =¢¢ç ÷è ø

2
9 3

1 2y 40 2 2
4 2

9
5 1 1 2y 0

4

 

 Þ = -¢¢4 2y 23  

 \ - = +¢ ¢¢3 9 23
3y y y

2 2
 = 16 

r 
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7. Official Ans. by NTA (385) 
Sol. f(x) = [x] – 10 

 ( ) × = - - - - -ò
10

0

f x dx 10 9 8 ..... 1  

 = 
×

- = -
10 11

55
2

 

 ( )( ) = + + + +ò
10

2 2 2 2 2

0

f x dx 10 9 8 ... 1  

 = 
× ×

=
10 11 21

385
6

 

 ( ) = + + + +ò
10

0

f x 10 9 8 .... 1  

 = 
×

=
10 11

55
2

 

 = – 55 + 385 + 55 = 385 

8. Official Ans. by NTA (12) 

Sol. Let, 
l

=
2x

t
3

 

 Þ 
l

l =
2 x

d dt
3

 

 Þ l = ×
×

3 1 x
d dt

2 x 3 t
 

 Þ dl = × ×
3 1 dt

2 x t
 

 So, ( ) ( )
= ò

x

0

f t1
f x dt

x t
 

 Þ ( ) ( ) ( )
× + =¢

f x f x
x f x

2 x x
 

 Þ ( ) ( )
× =¢

f x
x f x

2 x
 

 Þ =
dy dx
y 2x

 

 Þ = +
1

ln y ln x c
2

Þ f(x) x=   

 Þ =y 3x    {as f(1) 3= } 

 So, f(x) 3x=   

 Now, f(a) = 6 Þ 36 = 3a 

 Þ a = 12 

9. Official Ans. by NTA (20) 
Sol. Let common tangents are  

 T1 : 
2y mx 4m 9= ± +   

 & T2 : 
2y mx 42m 13= ± -   

 So, 4m2 + 9 = 42m2 – 143 
 Þ 38m2 = 152 
 Þ m = ±2 
 & c = ±5 
 For given tangent not pass through 4th 

quadrant  
 T : y = 2x + 5 

 Now, comparing with + =1 1xx yy
1

4 9
 

 We get, = -1x 1
8 5   

Þ = -1

8
x

5
 

 - =2 2xx yy
1

42 143
 

 2x – y = –5  we have  

 = -2

84
x

5
 

 So, 1 2

100
2x x 20

5
-

+ = =  

10. Official Ans. by NTA (Drop) 
 Allen Ans. (Bonus) 

Sol. 
® ® ®

´ =a b 4 c   Þ 
® ® ® ®

× = = ×a c 0 b c  

 
® ® ®

´ =b c 9a   Þ 
® ® ® ®

× = = ×a b 0 a c  

 \ 
® ® ®
a , b, c  are mutually ^ set of vectors. 

 Þ  a b 4 c=
rr r

, b c 9 a=
r r r

 & c a b= a
rr r

  

 Þ 
| a | 4 | c |
| c | 9 | a |

=
r r

r r  

 Þ 
| c | 3
| a | 2

=
r

r  

 \  If |a| = l, |c| = 
l3
2

 & |b| = 6 

 Now |a| + |b| + |c| =
1

36
  

 Þ 
5 1

6
2 36

l + = , 
43

18
-

l = = |a|  

 which gives negative value of l or |a| which 
is NOT possible & hence data seems to be 
wrong.  

 But if + + =
rr r

a b c 36  

 l + =
5

6 36
2

 

 l = 12  

 
´

a = = ´
r r

r
c a 3 12 12

2 6b
  

 a = 36 



®



®

    

 

239 

E 

 
 

SET # 07         SOLUTION

PHYSICS 

SECTION-A 

1. Official Ans. by NTA (C) 

Sol. 

2

0

B
u

2
  

 u   Energy per unit volume 

  
2

0

B
u



 
 

 

2 2

3

ML T

L

  
  

 
1 2ML T      

2. Official Ans. by NTA (A) 

Sol. Monkey 

 t = 0 
Vt

t t
    

 Time taken by mango 
2n

g
  

  
2 19.6

9.8


   2 second 

 Distance = vt  

  
5

9 2
18

    = 5m 

3. Official Ans. by NTA (B) 

Sol. Impulse = change in momentum 

 I P  

 
aug

P
F

t





 

 1t 3   2t 5   

 1 2P P    

 1 2I I  

 Favg in case (i) is more than (ii) 

4. Official Ans. by NTA (B) 

Sol. 
dm

F v
dt

  

 
10g cm

4.5
5s s

 
  

 
2

gcm
9

s
 = 9 dyne 

5. Official Ans. by NTA (D) 

Sol. 
2

GM
g

R
  

 M = constant 
2

1
g

R
  

 100 
g R

2 100
g R

 
   

 % change = – 2 (–2)  

 % change in g = 4% 

 increase by 4% 

6. Official Ans. by NTA (C) 

Sol. F A


  

 
11 4 2

2 10 10  
    

 
 

 
72 10 N 

 

7. Official Ans. by NTA (C) 

Sol. L

H

T
1

T
   

 L

H

T1
1

2 T
   

   L

H

T 401
1 3 1

2 T

 
    

 
 

  
H

1 1 40
1 3

2 2 T
       HT 266.7K  

8. fficial Ans. by NTA (D) 

Sol. [Pavg = 0] (due to random motion) 

 rms

3RT
v

M
  

 Tnew = 2T 

 Mnew = 
M

2
 

 new

2T

v M / 2

v T

M

  

 vnew = 2v 

9. Official Ans. by NTA (C) 

Sol. 
2 2

y 0.5sin 400t x
 

  
 

 

 
 

 
2

400





  

 
2

K



  

 v
k


   [v = 400 m/s] 
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10. Official Ans. by NTA (A) 
Sol.

 

 

C C®KC

 
( )

eq

C KC KCC
C KC K 1

= =
+ +

 

 
K4024
K 1

=
+

 

 [ ]K 1 5= ×  

11. Official Ans. by NTA (A) 

Sol. 1
1

1

LR
A

r=  

 1
2

1

3LR
A / 3

r
æ ö

= ç ÷
è ø

1

1

L9
A

r=  

 \ 2

1

R 9
R

=  

12. Official Ans. by NTA (D) 

Sol. 
Ki

NAB
qæ ö= ç ÷

è ø
 

 \ 
d NAB
di K
q

=  

13. Official Ans. by NTA (A) 
Sol.   

 
 mg sin 45 ILBcos 45° = °  

 
m gI
L B

æ ö\ = ç ÷
è ø

 

 
( )( )0.45 10

0.15
=

 
30 A=  

14. Official Ans. by NTA (D) 

Sol. 0 0 Lv i x=  

 ( )0i wL=  

 ( )( )( )35 49 30 10-= ´p  

 23.1=  
 Voltage will lead current by 90°. 
 \ V = 23.1 sin (49 p t + 60°) 
15. Official Ans. by NTA (A) 

Sol. 2

air 2

C
v

m
=

m
 

 \ 
( )

2 2r r

2

C
1 v

m e
=  

 \ ( )( )
2

C1 9
v

=  

 \ 2
Cv
3

=  

16. Official Ans. by NTA (A) 

Sol. 0 ef f 30+ =  

 0

e

fm
f

=  

 0
0 e

e

f2 f 2f
f

= Þ =  

 So 0
0

ff 30
2

+ =  

 0f 20cm=  

17. Official Ans. by NTA (D) 

Sol. 
h

m
l

n
= (de-Broglie’s wavelength) 

 
( )
h

2m K E×
l  

 
hh

2mqV
=  

 Putting the values of m ; q 

 We get 
1 22 nm

V
×

=l  

18. Official Ans. by NTA (C) 
Sol. 7/8 disintegrates means 1/8 remains 

 Or 
31

2
æ ö
ç ÷
è ø

  

 \ 3 half lives 
  = 180 days 
19. Official Ans. by NTA (B) 
Sol. Conceptual / theory 
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20. Official Ans. by NTA (A) 

Sol. m

c

A
A

=m  

 1m £  to avoid distortion 

 because µ > 1 will result in interference 
between career frequency & message 
frequency. 

SECTION-B 
1. Official Ans. by NTA (5) 

Sol. a b 0× =
rr

 

 \ a b 0× =
rr

 
 \ 2 1 4 2 2 0´ + ´ - ´ =a  

 \ 5=a  

2. Official Ans. by NTA (15) 

Sol. t /T
0A A 2-= ´  

 t /T0
0

A A 2
64

-= ´  

 \ t 6T 6 2 5 15 hours= = ´ × =  

3. Official Ans. by NTA (630) 
Sol. b lµ  

 2 1
9
8

l l=  

 \ 2 1
9 9 560 630 nm
8 8

b b= = ´ = . 

4. Official Ans. by NTA (250) 

Sol. Band width 
R232 212
L

= - =  

 \ 
5L 250 mH
20

= =  

5. Official Ans. by NTA (780) 

Sol. ( )A B
ACE V V
AB

= -  

 \ 3 60 4 2020 10
300 R 20

- ´
´ = ´

+
 

 \ R 780= L  

6. Official Ans. by NTA (6) 

Sol. 
max

PEt =  

 
30 4

1 1 1
30 4

2 2 2

P E 1 2 10 5 10 1
P E 2 4 10 15 10 6

-

-

t × ´ ´ ´
= = =

t × ´ ´ ´
 

 Hence x = 6 

7. Official Ans. by NTA (340) 
Sol. The hill will be a secondary source. 

   
 f1 = frequency of the car w.r.t. the hill   

 1
s

v 330f f 320 330 Hz
v v 320

æ ö æ ö= = ´ =ç ÷ ç ÷- è øè ø
 

 f2 = Frequency of the sound reflected by hill 

w.r.t. the car (echo) 

 

( )0
2 1

330 10v vf f 330 340Hz
v 330

++æ ö= = ´ =ç ÷
è ø

 

8. Official Ans. by NTA (11) 
Sol. As the bubble is rising steadily the net force 

acting on it will be zero  

 
 (Because of density of air the value of mg can 

be neglected) 

 So 34B F R g 6 Rv
3
p

= Þ r = ph  

 Putting  3R 1mm 10 m-= =  

   3 31 75 10 kg / mr = × ´  

   2g 10m / s=  

   2v 0.35 10 m / s-= ´  

 ( )10 1 11 SI unit 11poise CGS
9

= × =;h  
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9. Official Ans. by NTA (24) 
Sol. Using work – energy theorem  

 ( )net f iW K K= -
2

2 21 1 v 1 EKx m mv E
2 2 2 2 4

æ öÞ - = - = -ç ÷
è ø

 

 2
2

1 3E 3EKx K
2 4 2x

Þ = Þ =  

 2
3EK 24E

12
4

Þ = =
æ ö´ç ÷
è ø

 

 n = 24 
10. Official Ans. by NTA (3) 

Sol. 
2

1 3
MRI I

4
= =  

 
2

2 2
2 4

MR 5I MR MR I
4 4

= + = =  

1

2

3

4

 
 So 1 2 3 4I I I I I= + + +  

  
2

2MR 5 MR
2 2

= +  

  = 3MR2, Putting 
aR
2

=  

  
23MaI ,So x 3

4
= =  

CHEMISTRY 
SECTION-A 

1. Official Ans. by NTA (D) 
Sol. Atomic orbital is characterised by n, l, m. 
2. Official Ans. by NTA (A) 
Sol. If U Pv+  (By definition)  

 ( )14 U PrD = D + D  at constant pressure 

 H U P VD = D + D  
3. Official Ans. by NTA (C) 
Sol. (a) Cd(s) + 2Ni(OH)3(s) ®  CdO(s)  +  

2Ni(OH)2(s) + H2O(l) 
 Discharge of secondary Battery 

 (b) Zn(Hg) + HgO(s) ®  ZnO(s) + Hg(l) 
 (Primary Battery Mercury cell)  
 (c) 2PbSO4(s) + 2H2O(l) ®  Pb(s) + PbO2(s) 

+ 2H2SO4(aq) 
 Charging of secondary Battery 
 (d) 2H2(g) + O2(g) ®  2H2O(l) – Fuel cell 
4. Official Ans. by NTA (C) 
Sol.   
 (a)

 

 
        Ostwald process 500 K  

 (b)  
      Haber’s process  
      (c) 

 

 Inversion of sugar cane 

 (d)  
5. Official Ans. by NTA (C) 
Sol. Rb & Cs have nearly same electron gain 

enthalpy electron gain enthalpy = – 46 kj/ml 

 Ar & Kr have same eqHD .  Value  is  +  96  

kj/ml 
6. Official Ans. by NTA (C) 
Sol.

 

( )2 3 2 4
Al O 2NaOH 3H O 2Na, Al OHé ù+ + ® ë û
 Leaching. 

7. Official Ans. by NTA (B) 
Sol. Clark’s Method Reaction 
 ( ) ( )3 3 22 2

Ca HCO Ca OH 2CaCO 2H O+ ® +  

 
8. Official Ans. by NTA (A) 
Sol. Low solubility of LiF in water is due to high 

lattice enthalpy 
9. Official Ans. by NTA (C) 

Sol. ( )4 2 7 2 2 3 22
NH Cr O N Cr O 4H OD¾¾® + +  

4 2 2 2KMnO HCl MnCl KCl Cl H O+ ® + + +  

( )2 2 4
Al NaOH H O H Na Al OHé ù+ + ® + ë û  

3 2 2NaNO NaNO O¾¾® +  
 

Pt(s)
3 2 24NH (g) 5O (g) 4NO(g) 6H O(g)+ ¾¾¾® +

Fe(s)
2 2 3N 3H 2NH (g)+ ¾¾¾®

H
12 22 11 2 6 12 6 6 12 6

(glucose) (fructose)
C H O (aq.) H O( ) C H O C H O

+

+ ¾¾® +l

NO(g)
2 2 32SO (g) O (g) 2SO (g)+ ¾¾¾®

( ) ( )3 3 2 22 2
Mg HCO 2Ca OH 2CaCO Mg(OH) 2H O+ ® + +
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10. Official Ans. by NTA (A) 
Sol. Copper is least electropositive among the 

given metals and it lies below H in reactivity 
series 

11. Official Ans. by NTA (D) 
Sol. Since eutrophication is result of excessive 

growth of weed in water bodies, which 
consume dissolved oxygen of water bodies. 

 \ Eutrophication decreases amount of 
dissolved oxygen in water bodies.   

 Polluted water has low value of dissolved 
oxygen, but high valueof BOD (Biological 
oxygen demand), since chemical and organic 
matter requires dissolved oxygen to get 
decompose. 

12. Official Ans. by NTA (C) 
Sol. 
 

 

O
: Non-planar heterocyclic Compound 

: Bicyclo Compound 

: Spiro Compound 
 

O
: Aromatic Compound 

 
13. Official Ans. by NTA (B) 
Sol. 

CH3

CH3–C–CH2CH2

CH3 OH

B2H6 H2O2/OH–

CH3

CH3–C–CH=CH2

CH3

CH3

H3C – C –CH–CH3

CH3 OH

(B) 
(Anti Markovnikov product)

(A)
 (Markovnikov product) 

Hg(OAc)2, H2O

NaBH4

 
14. Official Ans. by NTA (C) 
Sol. 
(A)

  

H

CH2–C–OH

O

CH2–C–OH(+R) 
!

Less stable 
(Cross resonance) 

O

 

(B)

 

H

CH2–C–CH3

O

CH2–C–CH3 (+I effect) 
! 

O  

(C) 

 

CH3

 

CH–C–CH3(+I) 
! 

Resonance through benzene ring 
(most stable) 

OO

H

(most 
acidic)

 

 So it has least pKa value. 
15. Official Ans. by NTA (B) 
Sol. 

 
  
16. Official Ans. by NTA (C) 
Sol.   

 

CH3CH2CH2CH–CH3

NMe3+

EtO–

EtOH
(major)

CH3CH2CH2CH=CH2 
(A)

+
CH3CH2CH=CH–CH3

(minor) 
 

        
17. Official Ans. by NTA (C) 
Sol. 

 

  

CH–CH3 
CH 3 –CH –CH 3   

Cl  

,   AlCl3  

CH3  

O 2  
H +  

(P)  

OH  

OH 

Br 2  
CS2  

OH  

Br 

(B)  

OH 

Na2 Cr2 O7  
/ H2 SO4  

O  

O  

(A)  

  

CO2H 

Ethane 1,2 diol +   

CO2H 

Terrylene polymer 

CH2OH   

CH2OH   Benzene 1,4  
dicarboxylic acid 
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18. Official Ans. by NTA (D) 
Sol. Correct pyranose structure is  

  

HO—C—H

HO—C—H

H—C—OH

HO—C—H

H—C

CH2OH

O The corresponding
aldopyranose is 

O

HO

OH

HO OH

OH

X(Hemiacetal)  
19. Official Ans. by NTA (C) 
Sol. Enzyme inhibitors can be competitive 

inhibitors (inhibit the attachment of substrate 
on active site of enzyme) and non-
competitive inhibitor (changes the active site 
of enzyme after binding at allosteric site.) 

20. Official Ans. by NTA (A) 
Sol. The is recorded immediately after the blue 

colour appears.  
 Na2S2O3 is kept in limited amount. 

SECTION-B 
1. Official Ans. by NTA (2) 
Sol.

 
 XYZ3 

 Z is L.R. 

 
0.05

3
=  1 mole of XYZ3 

 Mass of XYZ3 ( )0.05 10 20 30 3
3

= ´ + + ´  

                          = 2g 
2. Official Ans. by NTA (22) 

Sol. M is body certred cubic , \ Z = 2 
 Let mass of 1 atom of M is A  
 Edge length = 300 pm 
 Density = 6g/cm3 

 \ 6g/cm3 = 
( )3 2410

Z A 2 A
27 10300 10

--

´ ´
=

´´
 

 24A 81 10 g-= ´  

 \ Atomic mass = 48.6g 

 \ Mole in 180g 
180 3.7moles
48.6

= =  

 Atoms of M = 3.7 × 6 × 1023 
   = 22.22 × 1023 atoms 

3. Official Ans. by NTA (4) 

Sol. Paramagnetic 2 2 2 2B ,C ,O ,He- + +  

4. Official Ans. by NTA (15) 
Sol. 150g CH3COOH 
 10.2g ascorbic acid Þ  0.058 moles 

 ( )1
fT x 10 C-D = ´ °  

 f fT k molalityD = ×  

 
0.0583.9 1000
150

= ´ ´   

 1.5 C= °  

 115 10 C-= ´ °  
5. Official Ans. by NTA (27) 

Sol. Ka of Butyric acid –52 10Þ ´  PKa = 4.7  
 pH of 0.2 M solution 

 a
1 1pH pK logC
2 2

= -  

 ( ) ( )1 14 7 log 0.2
2 2

= ×   

 = 2.35 + 0.35 = 2.7 
 pH = 27 × 10–1 

6. Official Ans. by NTA (100) 
Sol. A B®  t1/2 = 0.3010 min 
   A0/At at time 2 min = ?  

 0

t

A2.303K log
t A

é ù
= ê ú

ë û
 

 Þ  0

1 t
2

A0 693 2 303 log
t 2 A

æ ö× ×
= ç ÷

è ø
 

 Or
 

 

   

 \
 

 

7. Official Ans. by NTA (3) 
Sol. Square pyramidal structures are  
 BrF5, IF5 and ClF5. 
8. Official Ans. by NTA (4) 

Sol. H2
4 4 2MnO MnO MnO

+- -¾¾® +  

 No. of unpaired e 3=  

 \ 15 3.877m = =  

 Nearest Integer = 4 

1mol 1mol 0.05mol
X Y 3Z+ +

0

t

A2.303 0.3010 2.303 log
0.3010 2 A
´

=

0

t

Alog 2
A

=

20

t

A 10 100
A

= =
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9. Official Ans. by NTA (3) 
Sol. [Cu(en)2(SCN)2] 

    
 
10. Official Ans. by NTA (46) 
Sol. 0.492g of CxHyOz 

 Gives 0.7938 g CO2 = 0.018 moles 
  0.4428g H2O = 0.0246 moles 
 So moles of C = 0.018 Þ0.216 g  
 Moles of H = 0.049 Þ  0.049g 
 \wt. of Oxygen = 0.492 – 0.216 – 0.049 
   = 0.227g 

 % of Oxygen = 
0.227

100
0.492

´  46 (approx.) 

 
MATHEMATICS 

SECTION-A 
1. Official Ans. by NTA (B) 

Sol. ( )2 2xdy x y y dx= + +  

 2 2xdy ydx x y dx- = +  

 
2

2 2

xdy ydx y dx1
x x x
-

= + ×  

 
( )

2

d y / x dx
xy1

x

=
æ ö+ ç ÷
è ø

 

 
2y yln 1 ln x R

x x

æ öæ öç ÷+ + = +ç ÷ç ÷è øè ø
 

 
2 2y y x

cx
x

+ +
=  

 2 2 2y y x cx+ + =  

 x 1, y 0 0 1 C C 1= = Þ + = Þ =  

 Curve is 2 2 2y x y x+ + =  

 x 2, y a= =  

 22 4 4a+ + =  

 2 24 16 8a a a+ = + =  

 
3
2

a =  

2. Official Ans. by NTA (B) 
Sol.  

 

2

2

x 4x 2 1
x 3
+ +

£
+

 

Û  ( ) ( )2 22 2x 4x 2 x 3- + £ +   

Û  ( ) ( )2 22 2x 4x 2 x 3 0- + - + £  

Û  ( )( )22x 4x 5 4x 1 0- + - - £  

Û 14x 1 0 x
4

- - £ ® ³ -  

3. Official Ans. by NTA (C) 
Sol. By its given condition 

 : a, b,c
rr r

 are linearly independent vectors   

 a b c 0é ùÞ ¹ë û   ..(i) 

 Now, a b cé ùë û  

 

1 t 1 t 1
1 t 1 t 2

t t 1

+ -
= - +

-
 

 2 1 2C C C® +  

 

1 t 2 1
1 t 2 2

t 0 1

+
-  

 

1 t 1 1
2 1 t 1 2

t 0 1

+
= -  

 ( ) ( )2 1 t 1 t té ù= + - - +ë û  

 [ ]2 3t 6t= =  

 a b c 0 t 0é ù ¹ Þ ¹ë û  

4. Official Ans. by NTA (A) 
 Allen Ans. (A) 

Sol. 1 1 1cos x 2sin x cos 2x- - -= =  

 1 1 1cos x 2 cos x cos 2x
2
p- - -æ ö- - =ç ÷

è ø
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 1 1 1cos x 2 cos x cos 2xp- - -- + =  

 2 13cos x cos 2xp -= +   …(1) 

 ( ) ( )1 1cos 3cos x cos cos 2xp- -= +  

 34x 3x 2x- = -  

 3 14x x x 0,
2

= Þ = ±  

 All satisfy the original equation 

 
1 1sum to 0
2 2

= - + =  

5. Official Ans. by NTA (B) 
Sol. Well check each option  

 For A v of 0p = = L   

 ( ) ( )pvq pv ~ qÙ  

 ( )pv q ~ qº Ù  

 ( )pv c pº º  

 For B : * = v, O = v 

 ( ) ( )pvq pv ~ q tÚ º  using Venn Diagrams

 
6. Official Ans. by NTA (B) 

Sol. a 9=
r

& ( ) ( )xa yb 6ya 18x b 0+ × - =
r rr r

 

 Þ  

( ) ( ) 22 2 26xy a 18x a b 6y a b 18xy b 0- × + × - =  

 Þ  

( ) ( )( )22 2 26xy a 3 b a b y 3x 0- + × - =
r

 

 This should hold x, y R R" Î ´  

 \ 
22a 3 b=  & ( )a b 0× =  

 Now ( )22 22a b a b a b´ = - ×  

  

2
2 a

a
3

= ×  

 \ 

2a 81a b 27 3
3 3

´ = = =  

7. Official Ans. by NTA (B) 

Sol. s sin t, c cos tº º  

 Let orthocentre be (h,k) 

 Since it if an equilateral triangle hence 

orthocentre coincides with centroid. 

 \ a s c 3h, b s c 3k+ + = + - =  

 \ 

( ) ( ) ( ) ( ) ( )2 2 2 2 2 23h a 3k b s c s c 2 s c 2- + - = + + - = + =  

 \ 
2 2a b 2h K ,

3 3 9
æ ö æ ö- + - =ç ÷ ç ÷
è ø è ø

  

 circle centre at 
a b,
3 3

æ ö
ç ÷
è ø

 

 Gives, 
a b 11, a 3,b 1
3 3 3

= = Þ = =  

 \ 2 2a b 8- =  

8. Official Ans. by NTA (D) 

Sol. For R to be reflexive Þ  x R x  

 Þ  ( )3x x 7x 3 x 7Ka a+ = Þ + =  

 Þ  

3 7 7 3 7N 4,K, , N Ia l a l l+ = Þ = - = + Î   

 \ when a  divided by 7, remainder is 4. 

 R to be symmetric xRy yRxÞ  

 1 23x y 7N ,3y x 7Na a+ = + =  

 ( )( ) ( )1 2 33 x y 7 N N 7NaÞ + + = + =  

 Which holds when 3 a+  is multiple of 7  

 \ 7N 4a = +  (as did earlier) 

 R to be transitive 

 xRy & yRz xRzÞ . 

 1 23x y 7N &3y z 7Na a+ = + =  and 

33x z 7Na+ =  

 \ 2 33x 7N 3y 7N+ - =  

 \ 1 2 37N y 7N 3y 7Na- + - =  

 \ ( ) ( )1 2 37 N N 3 y 7Na+ - + =  

 \ ( )3 y 7Na+ =  

 Which is true again when 3 a+  divisible by 

7, i.e. when a  divided by 7, remainder is 4. 
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9. Official Ans. by NTA (A) 
 Allen Ans. (Bonus) 

Sol. 

 

100

40 male 60 female 

40 female qualified20 male qualified 

 

 Probability that chosen candidate is female  

 = 
40 2
60 3

=  

10. Official Ans. by NTA (A) 
Sol. Given differential equation can be re-written 

as 

( ) ( )
4x

2
dy 2e8 4cot 2x y 2sin x cos 2x
dx sin 2x

-

+ + = +

which is a linear diff. equation. 

 I.f. = 
( ) ( )8 4cot 2x dx 8x 2Cu sin 2xe e
+ +ò =  

  8x 2e sin 2x= ×  
 \ solution is  
 

 

 
     4xe sin 2x C= × +  

 Given y e C 0
4

pp -æ ö = Þ =ç ÷
è ø

 

 \ 
4 xey

sin 2x

-

=  

 \ 

4 26
3e 2y e

6 3sin 2
6

p
pp

p

- ×
-æ ö = =ç ÷ æ öè ø ×ç ÷

è ø

 

11. Official Ans. by NTA (B) 

Sol. 2y 2x 3= -   …(i) 
 Equation of chord of contact  
 PQ : r = 0 
 yx1 = (x + 0) – 3 
  y = x – 3   …(2) 

 

 from (1) and (2) 

 ( )2x 3 2x 3× = -  

 2x 8x 12 0- + =  

 ( )( )x 2 x 6 0- - =  

 x 2 or 6=  

 y 1or 3= -  

1MPQ 1
4

= =  

 
2 1MQR
6 3

= =  

 
2 1MPR
6 3

= =  

 
2MPR 1
2

= = -
-

 

 MPQ MPR PQ PR´ = -Þ ^  

 Orthocentre = P (2,–1) 
12. Official Ans. by NTA (B) 

Sol. 2 2 11x y x 2y
4

+ - + =  

 ( ) ( )2 21x y 1 2
2

2
æ ö- + + =ç ÷
è ø

 

 Or D PQR 

 
1PR QK sin 2
3

= ³  

 4 6sin
8
p

= ×  

( ) ( )8x 2 4xy e sin 2x 2e 2sin 2x cos 2x dx C× = + +ò
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1PQ QR cos 22
2

=  

  4cos
8
p

=  

 As 
1PQR PR PQ
2

D = ´  

  21 4 sin 4cos
2 6 8

p pæ öæ ö= ç ÷ç ÷
è øè ø

 

  
44sin 2 2

4 2
p

= = =  

13. Official Ans. by NTA (C) 

Sol. 2022 20227 3+  

 ( ) ( )1011 101149 9= +  

 ( ) ( )1011 101150 1 10 1= - + -  

 5 1 5K 1l= - + -  
 5m 2= -  
 Remainder 5 2 3= - =   
14. Official Ans. by NTA (C) 

Sol. 2

0 1 0 0 1 0
A 0 0 1 0 0 1

1 0 0 1 0 0

é ù é ù
ê ú ê ú= ê ú ê ú
ê ú ê úë û ë û

 

 

0 0 1
1 0 0
0 1 0

é ù
ê ú= ê ú
ê úë û

 

 2a R«  

 

1 0 0
0 0 1
0 1 0

é ù
ê ú- ê ú
ê úë û

 

 2 3R R«  

 

1 0 0
0 1 0 I
0 0 1

é ù
ê ú =ê ú
ê úë û

 

 B0 = 49 98A 2A+   
  A 2I= +  

  ( )n nB Adj B 1= -  

       4 0B Adj(Adj(Adj(AdjB ))=  

             
( )4n 1

0B -
=  

        
6

0B 1=  

 0

0 1 0 2 0 0
B 0 0 1 0 2 0

1 0 0 0 0 2

é ù é ù
ê ú ê ú= +ê ú ê ú
ê ú ê úë û ë û

 

    

2 1 0
0 2 1
1 0 2

é ù
ê ú= ê ú
ê úë û

 

 ( ) ( )2 4 0 1 0 1= - - -  

 9=  

 ( ) ( )16 32
4B 9 3=  

15. Official Ans. by NTA (C) 

Sol. 
2 2

2 2 2 2z z 1 z z 1+ - = - +  

 Þ  

( ) ( ) ( )( )2 2 2 2 2 2 2 2z z 1 z z 1 z z 1 z z 1+ - + - = - + - +  

Þ
 

( ) ( )2 2 2 2 2 2 2 2z z 12 1 z z 1 z z 1 z 1+ - - - + + - + +  

   
2 2

2 2z 1 z 1= + = -  

Þ  [ )( ) ( ) ( )2 2 2 2 2 2z z z 1 z 1| 2 z z+ - + + = +  

Þ  ( )( )2 2 2 2z z z 1 z 1 2 0+ - + + - =    

\ 2 2z z 0+ =  or 2 2z 1 z 1 2 0- + + - =    

\ z2 lie on imaginary axis. Or on real axis with in 
[–1,1] 

 Also 1
1z 3
2

- =  lie on circle having centre 3 

and radius 
1
2

.  

 Clearly 1 2
5 3z z min 1
2 2

- = - =  
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16. Official Ans. by NTA (B) 
Sol.   

 

y

(h, k, w)
x

(cos ,sin ,0)q q
 

 
h cos k sin w 0

2 3 1
- q - q -

= =  

 
1(2cos 3sin 6)

14
- q + q -

=  

 
2(2cos 3sin 6)

h cos
14

- q + q -
=  

 
0cos 6sin 12

14
1 q - q +

=  

 
3

k sin (2cos 3sin 6)
14

= q - q + q -  

 
5sin 6cos 18

k
14

q - q +
=  

 Elementary sin and cosq q  

 2 2(5h 6k 12) 4(3h 5k 9) 1+ - + + - =  
17. Official Ans. by NTA (C) 

Sol. 
2 2 2 2 2

5 5

x x x x x
2 2 2 2 2 2x 2x

a a
+ + + + + +  

 

1
2 7

77
2

æ öa
³ ç ÷

è ø
 

 
2/77 ( )

14
2

× a
=  

 2 1/7 2( ) 2a =  

 ( )7/22 72 2a = =  

 128a =  
18. Official Ans. by NTA (A) 
Sol. Consider a case when 0a = b =  then 

 f(x) = yx 

 
x

g(x)
y

=  

 ( )
n

i 1 2 n
i 1

1 y
f(a ) a a ..... a

n n=

Þ + + +å  

    = 0 
 f(g(0)) f(0)Þ Þ  

            0Þ  

19. Official Ans. by NTA (C) 
Sol. an+2 an+1 – an+1.an = 2 
 Series will satisfy 

 1 2 2 3 3 4 4 5a a , a a , a a , a a ,

1.2 2.2 2.3 2.4
 

 
n n 2

n 1 n 1

n 2 n 2

1 1
a a

a a

a a

+
+ +

+ +

+ -
=  

 
n 1 n 2

1
1

a a+ +

= -  

 
1

1
2(r 1)

= -
+

 

 
2r 1

2(r 1)
+

=
+

 

 Now proof is given by 

 
30

r 1

(2r 1)
2(r 1)=

+
=

+Õ  

 30

(1 3 5 ........ 61)
2 (2 3 ....... 31)

× × × ×
=

× × × ×
 

 
30

30 30

(1 3 5 ........ 61) 2 30
31 2 2 30

× × × × ´
Þ ´

× ´
 

 60

61
2 31 30

=
×

 

 60a = -  
20. Official Ans. by NTA (A) 

Sol. 
x

x
t

0

f '(t)
f(x) e dt

e
= × ò  

 
x

x x
t x

0

f '(t) f '(x)
f '(x) e dt e

e e
= × + ×ò  

   x 2 x(2x 1) e (x x 1) eé ù- - × + - + ×ë û  

 
x

2
t

0

f '(t)
dt x x

e
= +ò  

 
x

f '(x)
2x 1

e
= +  

 xf '(x) (2x 1) e= + ×  

 
1

f '(x) 0 x
2

= Þ = -  

 x xf(x) (2x 1) e 2e C= + × - +  

   f(0) 1= -  

 –1 = 1 – 2 + C 
 C = 0 
 xf(x) e (2x 1)= -  

 
1 2

f
2 e

-æ ö- =ç ÷
è ø
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SECTION-B 
1. Official Ans. by NTA (7073) 
Sol. Required no. = Total – no character from {1, 2, 3, 

4, 5} 
 = (106 – 56) + (107 – 57) + (108 – 58) 
 = 106 (1 + 10 + 100) – 56 (1 + 5 + 25) 
 = 106 × 111 – 56 × 31 
 = 26 × 56 × 111 – 56 × 31 
 = 56 (26 × 111 – 31) 
 {

65 7073
a

= ´  

 7073\ a =  

2. Official Ans. by NTA (450) 
Sol. ( )RS , 1,º a - b  

 DR of PQ 
56 43 111

2, 1, 1
17 17 17

æ öº + + -ç ÷
è ø

 

  
90 60 94

, ,
17 17 17

æ öº ç ÷
è ø

 

 
90 60 94

( 1) 0
17 17 17

a + - + b =  

 90 94 60a + b =  

 
60 90

94
- a

b =  

 
30(2 3 )

94
- a

b =  

 
(3 2)

30
94

a -
b = -  

 
15

(3 2)
47

-
b = a -  

 
3 2

15 47
b a -

Þ =
-

 

 15, 15Þ b = - a = -  

 2 2 225 225a + b = +  

 = 450 
3. Official Ans. by NTA (2) 

Sol. 

 

y=2x+3

x=b

y

x
O

 

 f ¢ (a) = f ¢ (b) = f ¢ (c) = 2 
 Þ f ² (x) is zero 
 for atleast x1 Î (a, b) & x2 Î (b, c) 
4. Official Ans. by NTA (10) 
Sol. Put 1 + x2 = t2 
 2x dx = 2t dt 
 X dx = t dt 

 
2 2

2 3
1

15(t 1)t dt

t t

-
\

+
ò  

 
2 2

1

t(t 1)
15 dt

t 1 t

-
+ò  

 Put 1 + t = u2 
 dt = 2u du 

 
3 2 2

2

(u 1) 1
15 2u du

u
- -

´ò  

 
3

4 2

2

30 (u 2u )du-ò  

 
35 3

2

u 2u
30

5 3

æ ö
-ç ÷

è ø
 

 ( ) ( )5 5 3 31 2
30 3 2 3 2

5 3
é ù- - -ê úë û

 

 ( ) ( )1 2
30 9 3 4 2 3 3 2 2

5 3
é ù- - -ê úë û

 

 
1 8

30 3 2
5 15

é ù- ´ +ê úë û
 

 6 3 16 2 2 3- + = a +b  

 16, 6a = b = -  

 10\ a + b =  

5. Official Ans. by NTA (2) 

Sol. 
1 0

A B
3

b +é ù
+ = ê úaë û

 

 2 1 0 1 0
(A B)

3 3

b + b +é ù é ù
+ = ê ú ê úa aë û ë û

 

  
2

2

( 1) 0

3( 1) 3

é ùb +
= ê úb + + a aë û

 

 2 1 1 1 1
A

2 2

- -é ù é ù
= ê ú ê úa aë û ë û

 

  2

1 1

2 2 2

- - - aé ù
= ê ú+ a a -ë û
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2

2 2

1 1 ( 1) 0

2 4 3( 1)

-a + é ùé ù b +
\ = ê úê úa + a a + b + aë û ë û

 

 11a = = a  

 2 1 1
B

1 0 1 0

b bé ù é ù
= ê ú ê ú
ë û ë û

 

 
2 2

2

1 ( 1) 0

1 3( 1) 3

é ù é ùb + b b +
= =ê ú ê úb b + + a aë û ë û

 

 20, 1\b = a = - = a  

 1 2 1 ( 1) 2a -a = - - =  

6. Official Ans. by NTA (50) 

Sol. f(x) = 0 Þ  (x - p)2 – q = 0. 

Roots are p q+ , p q-  absolute 

difference between roots 2 q . 

 Now, |f (ai)| = 500 

 Let a1, a2, a3, a4 are a1 a + d, a + 2d, a + 3d 

 |f(a4)| = 500 

 |(a1 - p)2 - q| = 500 

 Þ  (a1 – p)2 – q = 500 

 Þ 29 d q 500
4

- =  _________(1) 

 and |f(a1)|2 = |f(a2)|2 

 ((a1 - p)2 - q)2 = ((a2 - p)2 – q)2 

Þ  ((a1 - p)2 – (a2 - p)2) ((a1 - p)2 – q + (a2 - p)2 - q) = 0 

 Þ  
2

29 dd q q 0
4 4

- + - =  

    
2 210d 5d2q q

4 4
= Þ =  

       2 4qd
5

Þ =  

 From equation (1) 9 4.q. q 500
4 5

- =  

   
4q 500
5
=  

   
4q 500
5
=  

 and 502 q 2 50
2

= ´ =  

7. Official Ans. by NTA (3) 

Sol. 
2

E H2

be 1 , e 2
a

= - =  

 If E
H

1e
e

Þ =  

 
2 2

2
a b 1

a 2
-

Þ =  

 2a2 – 2b2 = a2 
 a2 = 2b2 

 and 5y x k
2

= +  is tangent to ellipse then  

 2 2 25 3K a b
2 2

= ´ + =  

 2 23 16b b
2 4

= Þ =  and 2 1a
2

=  

 \ 4.(a2 + b2) = 3 
8. Official Ans. by NTA (142) 

Sol. 

20

1
0 20

13 1
2 1x 6 1
1 21

2

æ öæ ö- ç ÷ç ÷ æ öè øè ø= = -ç ÷- è ø
å  

 ( )
20

2
i i

i 1
x -

=

=å  

 ( ) ( )
20

2 2
i i

i 1
x i 2x i

=

= + -å  

 Now ( )

20

20
2

i 40
i 1

19 1
4 1x 12 1
1 21
4

=

æ öæ ö- ç ÷ç ÷ æ öè øè ø= = = -ç ÷
è ø-

å  

 
20

2

i 1

1i 20 21 41 2870
6=

= ´ ´ ´ =å  

 
20

i 2 3
i 1

1 1 1x i s 3 2.3 3.3 4.3 .......AGP
2 2 2=

= = + + + +å  

 20

226 2
2

æ ö= -ç ÷
è ø

 

 
40 20

12 2212 2870 12 2
2 2x

20

æ ö- + - -ç ÷
è ø=   

 40 20

2858 12 22 1x
20 2 2 20

-æ ö= + + ´ç ÷
è ø

 

 x 142é ù =ë û  
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9. Official Ans. by NTA (1) 
Sol.

( ) ( ) ( )
( ) ( ) ( )

x3 2

3 2x 10

x 2cos x 2 x 2cos x 3sin x 2cos x
lim

x 2 2 x 2 3sin x 2®

æ ö+ + + + +
ç ÷
ç ÷+ + + + +è ø

 

 Form 1¥  
( ) ( ) ( )

( ) ( ) ( )

3 2

3 2x 0

x 2cos x 2 x 2cos x 3sin x 2cos x 100lim 1
xx 2 2 x 2 3sin x 2e

®

é ùæ ö+ + + + +êç ÷ ú- ´
ç ÷ê ú+ + + + +è øë û=  
( ) ( ) ( ) ( ) ( ) ( )( )

( ) ( ) ( )

3 2 3 2

3 2x 0

x 2cos x 2 x 2cos x 3sin x 2cos x x 2 2 x 2 3sin x 2100lim
x x 2 2 x 2 3sin x 2

e
®

é ùæ ö+ + + + + - + + + + +ê ç ÷ú
ê ç ÷ú

+ + + + +ç ÷ê úè øë û=  
( ) ( ) ( ) ( ) ( ) ( )3 3 2 2

2x 0

x 2cosx x 2 2 x 2cos x 2 x 2 3sin x 2cos x 3sin x 2100lim
x 8 8 3sin

e
®

é ùæ ö+ + + + + - + + + - +êç ÷ú
ç ÷ê ú+ +è øë û=  

( ) ( ) ( ) ( )
( ) ( ) ( ) ( ) ( )

2 2

2 x 0

3 x 2cos x 1 2sin x 3 x 2 4 x 2cos x100 lim
x 1 2sin x 4 x 2 3cos x 2cos x 1 2sin x 3cos x 216 3sine ®

+ ´ + - + - +
- - + + + ´ - - ++=  

( )100
16 3sin 2

12 3 4 8 1 8 3cos2 3cos2
e

1
+

æ - + ´ - + - ö
= ç ÷

è ø
 

Using L’H rule. 
= eo = 1 

10. Official Ans. by NTA (6) 

Sol. 
2 2

2 2
3x 9x 17 5x 7x 19
x 3x 10 3x 5x 12

- + - +
=

+ + + +
 

 
2 2 2 2

2 2

x 3x 10 2x 12x 7 3x 5x 12 2x 12x 7
x 3x 10 3x 5x 12

+ + + - + + + + - +
=

+ + + +
 

2 2

2 2
2x 12x 7 2x 12x 71 1
x 3x 10 3x 5x 12

- + - +
+ = +

+ + + +
 

( )2
2 2

1 12x 12x 7 0
x 3x 10 3x 5x 12

æ ö- + - =ç ÷+ + + +è ø
 

22x 12x 7 0- + =  OR 2 23x 5x 12 x 3x 10+ + = + +  

12 Dx
4
±

=  22x 2x 2 0+ + =   

    2x x 1 0+ + =  
 Sum of Roots = 6 No solution. 
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SET # 08         SOLUTION

PHYSICS 

SECTION-A 

1. Official Ans. by NTA (D) 

Sol. [ ] [ ] [sin ] Dimensionless       

 
1 sin [ ] D.L.        

2. Official Ans. by NTA (B) 

Sol. 3r 3ti 5t j 7k    

 
2

2

d r
30t j

dt
  

 At  t = 1  
2

2

d r
30j

dt
   

3. Official Ans. by NTA (D) 

Sol. 2 3 4F a 10 10 10 20 20        

 F = 400 

4. Official Ans. by NTA (D) 

Sol.  

 2 1

2 1

(m m )
a g

(m m )





 

 
g ( (L ) )g L L

L
2 L 4 x

  
   


 

 x = 4 

5. Official Ans. by NTA (A) 

Sol. Using mv 2mk  

 
1

u 2 0.2 90 30 m/s
0.2

     

 
1

v 2 0.2 40 20 m/s
0.2

     

 220 30
a 10 m/s

1


    

 
2u

s 45 m
2a


   

6. Official Ans. by NTA (C) 

Sol. 
2

1 1
t and g

g (R h)
 


 

 
2

1

2
2

t g ' R

t g (R h)
 


 

 1

2

t 4 R
h 3200km

t 6 (R h)
   


 

7. Official Ans. by NTA (C) 

Sol. Apply Bernoulli’s theorem between Piston 

and hole PA + 2
0 e

1
gh P v

2
     

 Assuming there is no atmospheric pressure 

on piston  
5

3 5 3 2
e

5 10 1
10 10 10 1.01 10 10 v

2


       


 

 ve = 17.8 m/s 

8. Official Ans. by NTA (C) 

Sol. rmsv T  

 
f irms rms rmsv 300K, v 2v   

 
frmsv 1200K  

 f i

14 1
T 1200K, T 300K, n

28 2
     

 v

1 5R
Q nC T 900

2 2
      

 Q = 9360 J 

9. Official Ans. by NTA (A) 

Sol. 

 

k
 

 

x
 3d/4

 
y

 

E
 E

 

–Q
 

+Q
 

 

 
3d

x y d
4

    

 
d

x y
4

   

 0

0

A
C

d


  

 
E 3d

V Ex Ey
k 4

      

  
3Ed

E x y
4k

    

 
3d d

V E
4k 4

 
   

 
 

 
0 0

3d dk Qd 3 k
V

4k A 4k

     
         

 

 0 0
A 4kCQ 4k

C
V d 3 k k 3
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10. Official Ans. by NTA (B) 

Sol. 

vy

vx  

 
( )y 2

y

8m
e

F e E e
a 8m / s

m m m

æ ö
ç ÷
è ø= = = =  

 sx = uxt 

 1 = 2 × t 

 
1

t
2

= sec 

 vy = uy + ayt 

 vy = 0 + 
1

8
2

´  

 vy = 4 m/s 

 ( )y 1

x

v 4
tan 2 tan 2

v 2
-q = = = Þ q =    

11. Official Ans. by NTA (C) 

Sol. Statement 1 - R 80= W  

 R1 = R2 = R3 = R4 = 20 W 

 In parallel = = Weq

20
R 5

4
 

 Statement 2 –  

 

R = 3R1

R = 2R2

V  

 
2

th

v
P

R
=  

 1 2

2 1

P R 2
P R 3

æ ö
= =ç ÷

è ø
 (where P is power) 

12. Official Ans. by NTA (C) 

Sol. = lM effF (CD) BI  

 = 0.5×(10) × (5 sin60 ×10–2) 

 = 0.216 N 

13. Official Ans. by NTA (C) 

Sol. 

B1 B2

 

 
m

= 0
1

I
B

2R
 

 
( )

m mæ ö= = =ç ÷
è ø+

2
0 0 1

2 3/ 22 2

IR I B1
B

8 2R 82 R 3R
 

 =1

2

B 8
B 1

 

14. Official Ans. by NTA (C) 

Sol. 
( )23

3

P

8 10
80 10

R
´

= ´  

 RP = 800W 

 
( )

= ´
2

3

S

160
80 10

R
 

 RS = 0.32W 

15. Official Ans. by NTA (D) 

Sol. ´ =
I

area force
C

 

 - -´ ´ = ´4 9I
36 10 7.2 10

C
 

 
-

-

´ ´ ´
=

´ ´

9 8

9

7.2 10 3 10
I

36 10 10
 

 
-

-

´
=

1

3

6 10
10

 

 = ´ 2
2

w
I 6 10

m
 

 =
2

w
0.06

cm
 

16. Official Ans. by NTA (B) 
 Allen Ans. (D) 

Sol. ( )æ öm
= = m - m -ç ÷

è ø
2

1 2
1 2

1 1
P

f R R
  

 (For this formula refer to NCERT Part-2, 
Chapter-9, Page no. 328, solved example 8) 

 (µ1 is refractive index of lens and µ2 is  of  
surrounding medium) 

 ( )æ ö= - m +ç ÷
è ø

2

1 1
1.25 1.5

0.2 0.4
  

 ( )´
= - m2

1.25 0.08
1.5

0.6
 

 Þ m =2

4
3
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17. Official Ans. by NTA (C) 

Sol. = f2
1

1
mv 4

2
 

 = f2
2

1
mv 9

2
 

 =1

2

v 2
v 3

 

18. Official Ans. by NTA (A) 

Sol. Remaining =
1
8

 

 =1/ /23t 15min  

 =1/ /2t 5min  

19. Official Ans. by NTA (B) 

Sol. = bout out

in in

v R

v R
 

 -´ ´
= ´

3
3

out 3

100 10 10
v 10

10
 

 = 1 V 
20. Official Ans. by NTA (D) 
Sol. Given  
 FM broadcast 
 Modulating frequency = 20 k Hz = f 

 frequency deviation f
Deviation ratio

modulating frequency f
D

= =  

 Þ frequency deviation – Df = f × 10 
 = 20 kHz × 10 = 200 kHz 
 Þ Bandwidth = 2(f + Df) 
 = 2 (20 + 200) kHz 
 = 440 kHz 

SECTION-B 
1. Official Ans. by NTA (392) 

Sol. a
u 19.6t 2s
g 9.8

= = =  

 max
d

2ht 6 2s
g

= - =  

 max
16 9.8 392h

2 5
´

Þ = =  

2. Official Ans. by NTA (8) 

Sol.  

 
2

0 2
xdm dx 1

æ ö
= l × = l -ç ÷

è øl

 

 cm
xdm

X
dm

= ò
ò l

 

 

3 2 4
0 2 20

32

0 22
0

xx dx
32 4
8x1 dx

3

æ ö
l -ç ÷ -è ø

= = =
æ ö

-l -ç ÷
è ø

ò

ò

l

l

l l

l ll

l
l

ll

 

3. Official Ans. by NTA (30) 

Sol.  

 Strain = F/AY 

 

2mvmg
R

AY

+
=  

 

2

5
6 11

2(5)20
0.5 30 10

3 10 10
-

-

+
= = ´

´ ´
 

4. Official Ans. by NTA (750) 
Sol. W = nR D T = 150 J 

 Q = 
f 1
2

æ ö+ç ÷
è ø

nR D T = 
8 1 150 750J
2

æ ö+ =ç ÷
è ø

 

5. Official Ans. by NTA (2) 
Sol. U = 4(1 – cos 4x) 

 F = 
dU 4( sin 4x)4 16sin (4x)
dx

- = - + = -  

 For small q  

 sinq » q  

 F = –64x 

 a = –64x/m = –16x 

 2 16w =  

 T = 
2

2
p p

=
w

 

6. Official Ans. by NTA (14) 

Sol. 
2 2

1
V 220R 484
P 100

= = =  

 
2 2

2
V 220 10R 484
P 60 6

æ ö= = = ç ÷
è ø

 

 
220I 10484 484

6

=
+ ´

 

 2
1 1P I R 14.06W= =  
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ü
ï
ï
ý
ï
ïþ

7. Official Ans. by NTA (1) 

Sol. Just after closing the switch S, inductor 

behaves like an open circuit. 

 I = 
6 1A

2 4
=

+
 

8. Official Ans. by NTA (400) 

Sol. After 10 sec. 

 u = –80 cm 

 f = –100 cm 

 
1 1 1
v u f
+ =  

 v = 400 cm 

9. Official Ans. by NTA (15) 

Sol. vu = f2 (by Newton’s formula) 

 f2 = 225 

 f = 15 cm 

10. Official Ans. by NTA (5) 

Sol. T 2
g

= p
l

 

 
2

2
1 Tg

4
=

p l
 

 
g 2 T

g T
D D D

= +
l

l
 

 
g 1 1mm2

g 100 0.5 10cm
D

= × +
´

 

 
g 5

g 100
D

=  

 

CHEMISTRY 

SECTION-A 

1. Official Ans. by NTA (A) 

Sol. 

  

2. Official Ans. by NTA (A) 
Sol. Across a period metallic character decreases 
3. Official Ans. by NTA (A) 
Sol. DG = DH – TDS 
 Q Entropy of liquid is more than solid  

 \ on melting the entropy increases and DG 
becomes more negative and hence it becomes 
easier to reduce metal  

4. Official Ans. by NTA (C) 
Sol. In Clark’s method lime water is used 

( )3 2 3 22Ca HCO 2Ca(OH) 2CaCO 2H O+ ® +  

( ) + ® + +3 2 3 2 22Mg HCO 2Ca(OH) 2CaCO Mg(OH) 2H O  

5. Official Ans. by NTA (B) 
Sol. Alloy of Li and Mg is used to make armour 

plates and not aircraft plates. 
 Calcium plays important roles in 

neuromuscular function, interneuronal 
transmission and cell membrane integrity   

6. Official Ans. by NTA (B) 
Sol. + ® + +4 2 3 2 2 2P 8SOCl 4PCl 4SO 2S Cl  

7. Official Ans. by NTA (C) 
Sol. 

+ Þ + +2 3(conc) 3 2 2I 10HNO 2HIO 10NO 4H O  

8. Official Ans. by NTA (A or D) 

Sol. + ®2Sm  electron = 60 

 
+ ®3Er electron = 65          (not 

isoelectronic) 

 + ®2Tb  electron = 63 

 + ®4Tm  electron = 65 

9. Official Ans. by NTA (A) 

Sol. 

+ ® + +4 2 22KMnO 16HCl 2MnCl 2KCl 8H O + 2Cl  

 HCl gets oxidised by KMnO4 into Cl2  

10. Official Ans. by NTA (B) 

Sol. 4Ni(CO)  Hybridisation sp3  

 [Ni(CN)4]
2– Hybridisation dsp2 

 [Co(CN)6]
3– Hybridisation d2sp3 

 [Co(F)6]
3– Hybridisation sp3d2 

11. Official Ans. by NTA (D) 

Sol.  

 (Endothermic and feasible at high temperature) 

N + O2 2 2NO
(1483–2000 K)



®
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12. Official Ans. by NTA (C) 

Sol.  
 

O

H

H

OH

Br

(1) H, 

(2) HBr



Br



–H O
2

 

13. Official Ans. by NTA (B) 

Sol. 

 
 –NO2 is strongly deactivating 

 –Br – deactivating 

 –CH3–activating group 

 D < B < E < A < C 

14. Official Ans. by NTA (D) 

Sol. 

 
15. Official Ans. by NTA (A) 

Sol. 

NH2

HNO
3

H
2
SO

4

NH2

NO2

NH2

NO2

NH2

++

NO2

2% 47% 51%  
 Due to formation of anilinium ion in acidic 

medium meta product is also obtained in 

significant amount  

16. Official Ans. by NTA (B) 

Sol. Neoprene is elastomer 

 Nylon-6, 6 is fiber  

 PVC is thermoplastic  

 Novolac is thermosetting 

17. Official Ans. by NTA (D) 

Sol. Some drugs do not bind to active sites. These 

bind to different site of enzyme called 

allosteric sites. 

18. Official Ans. by NTA (A) 

Sol. Theory based 

 Thin layer chromoatography (TLC) is another 

type of adsorption chromatography, which 

involve sepration of substance of a mixture 

ovel a thin layer of an adsorbent coated on 

glass plate. 

 A thin layer (about 0.2 mm thick) of an 

adsorbent (silica gel) or (Alumina) in spread 

overa glass plate of suitable size. Hence 

Assertion (A) is correct and Reason (R) is 

correct explanation of (A) 

19. Official Ans. by NTA (A) 

Sol. 

 

20. Official Ans. by NTA (C) 

Sol. 

 
SECTION-B 

1. Official Ans. by NTA (25) 

Sol. H2SO4 + 2NaOH  Na2SO4 + 2H2O 

 0.4 mol    0.2 mol     -    

 0.3 mol       -             0.1 mol 

 Molarity of Na2SO4 is 
0.1

0.025M
4

 

 = 25 mM. 

2.  Official Ans. by NTA (87) 

Sol. a = 4 × 10
–8

 cm 

 d = 9.03g/ml 

 
3

A

ZM
d

N a
 

 
   

 
23 249.03 6.02 10 64 10

M 86.97
4  

  CH OH

  C = O

(CHOH)

2

3

CH OH
2

  CH OH

 

(CHOH)

2

3

CH OH
2

  CH OH

  

(CHOH)

2

3

CH OH
2

OH–C–CNHCN H O3
+ OH–C–COOH

1. NaBH

2. P/HI
4

n-Hexane
[B] [C H ]

6 14

[A] [C H O ]
7 14 8

 I
2
 / NaHCO

3
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3. Official Ans. by NTA (2) 

Sol. l =
h

2mK
 

 =
l

2

2
hK

2m
 

 
-

- -

´
= =

l ´ ´ ´ ´

2 68

2 31 20
h 43.9 10K

2m 2 9.1 10 10.89 10
 

 K = 2.215 × 10–18 

 Eabs = Ereq + K 
 

-

-

´
= + = + =

´ ´

18
abs

19
req req

E K 2.215 101 1 2.0166
E E 13.6 1.602 10

 

4. Official Ans. by NTA (2) 
Sol.  YA = 0.5 Þ YB = 0.5  
 PA = PB = 0.4 atm 

 = 0
A A AP P X  

 =0
AP 2   

5. Official Ans. by NTA (2) 
Sol. 2NO +  O2 ®  2NO 
 2 1 -     
 2-2x 1-x 2x 
 1.2 0.6 0.8 

 

æ ö
ç ÷
è ø= =

æ ö æ ö
ç ÷ ç ÷
è ø è ø

2

p 2

0.8
2.6K 1.925

1.2 0.6
2.6 2.6

 

6. Official Ans. by NTA (22) 
Sol. V = 22.78 ml, T = 280 K 
 Ptotal = 759 mmHg 

 = - =
2NP 759 14.2 744.8mmHg  

 ´
= =

´ ´ ´2N
744.8 22.78n 0.00097

760 1000 0.082 280
 

 =NitrogenW 0.02716  

 = ´ =
0.02716%N 1000 21.728

0.125
 

7. Official Ans. by NTA (5) 
Sol. - -+ ® +4 2 2 3 2IO H O IO O  

8. Official Ans. by NTA (8) 
Sol. -= Ea/RTK Ae  

 -
= +

Ealn k ln A
RT

 

 = =
Ea 20Slope
R 5

 

 Ea = 4R = 8 Cal/mol 

9. Official Ans. by NTA (3) 

Sol. =
1
nX KP

m
 

 = +
x 1log log p log k
m n

 

 

slope = 1/n

log k}
log p

xlog
m

 
10. Official Ans. by NTA (3) 
Sol. Internal energy, volume enthalpy are state 

variable 
 

MATHEMATICS 
SECTION-A 

1. Official Ans. by NTA (D) 
Sol. S T { 5, 4, 3}Ç = - -  

2. Official Ans. by NTA (B) 

Sol. 2 2
1 1a 2-

= - -
a b

 

 2 2 2 2
1 1 1b 1= + + +

a b a b
 

 2
1 1 5a b 1 1

6 6( )
+ = - = - = -

ab
 

 2 5 5x 2 x 2 0
6 6

æ ö æ ö- - - + - =ç ÷ ç ÷
è ø è ø

 

 6x2 + 17x + 7 = 0   

 
7x
3

= - , 
1x
2

= -  are the roots 

 Both roots are real and negative. 
3. Official Ans. by NTA (C) 
Sol. Given that AT = A,  BT = –B 
(A) C = A4 – B4 
 CT = (A4 – B4) = (A4)T – (B4)T = A4 – B4 = C 
(B) C = AB – BA 
 CT = (AB – BA)T = (AB)T – (BA)T  
 = BTAT – ATBT = –BA + AB = C 
(C) C = B5 – A5 
 CT = (B5 – A5)T = (B5)T – (A5)T = –B5 – A5 
(D) C = AB + BA 
 CT = (AB + BA)T = (AB)T + (BA)T 
 = –BA – AB = –C 

 \  Option C is not true. 
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4. Official Ans. by NTA (D) 
Sol. f(0) + 3 + l + 4 = 14 
 \  f(0) = 7 – l = c 
 f(1)  = a + b + c = 3 …(i) 
 f(3) = 9a + 3b + c = 4 …(ii) 
 f(–2) = 4a – 2b + c = l …(iii) 
 (ii) – (iii) 

 a + b = 
4

5
- l

 put in equation (i) 

 
4 7 3

5
- l

+ - l =  

 6 l = 24;    l = 4 
5. Official Ans. by NTA (B) 
Note : n should be given as a natural number. 

Sol. 

sin(x 1) x 1
x 1

(sin 2 1) x 1

f (x cos 2 x 1 x 1

1 x 1

sin(x 1) x 1
x 1

- -ì < -ï -ï
- + = -ï

ï
= p - < <í

ï =ï
ï- -ï >

-î

 

 f(x) is discontinuous at x = –1 and x = 1 
6. Official Ans. by NTA (A) 
Sol. f(x) = x  ex(1 – x) 
 f’(x) = –ex(1–x) (2x + 1) (x – 1) 

 f(x) is increasing in 
1 ,1
2

æ ö-ç ÷
è ø

 

7. Official Ans. by NTA (C) 

Sol. 1f (x) tan (sin x cos x)-= -  

 f’(x) = 2
cos x sin x 0

(sin x cos x) 1
+

=
- +

 

 
3x
4
p

\ =  

 
1

3x 0
4

f (x) tan 2
4 4

-

p
p

p p
-

 

 

1
max

min

(f (x)) tan 2

(f (x))
4

- ù=
ú\ p ú= -
úû

 

 1sum tan 2
4

- p
= -  

 1 1cos
43

- p
= -  

8. Official Ans. by NTA (D) 
Sol. x 2 2 cos t sin 2t=  

 
dx 2 2 cos3t
dt sin 2t

=  

 ( ) =y t 2 2 sin t sin 2t  

 
dy 2 2 sin 3t
dt sin 2t

=  

 
dy tan 3t
dx

=  

 
dy 1 at t
dx 4

p
= - =  

 
2

3
2

d y 3 sec 3t sin 2t 3 at t
4dx 2 2
p

= × = - =  

 

æ ö+ ç ÷ +è ø\ = = -
-

2

2

2

dy
1

1 1 2dx
3 3d y

dx

 

9. Official Ans. by NTA (A) 

Sol. 
x

n 2 n
0

dtI (x)
(t 5)

=
+ò  

 Applying integral by parts 

 
x x

2 n 1 2
n 2 n

00

tI (x) n(t 5) 2t
(t 5)

- -é ù= - + ×ê ú+ë û
ò  

 
x 2

n 2 n 2 n 1
0

x tI (x) 2n dt
(x 5) (t 5) += +

+ +ò  

 
x 2

n 2 n 2 n 1
0

x (t 5) 5I (x) 2n dt
(x 5) (t 5) +

+ -
= +

+ +ò  

 n n n 12 n
xI (x) 2n I (x) 10n I (x)

(x 5) += + -
+

 

 n 1 n 2 n
x10n I (x) (1 2n)I (x)

(x 5)+ + - =
+

 

 Put n = 5 
10. Official Ans. by NTA (B) 

Sol.  
 Required area is 

( )
2

0 n2
2 x

0e e

n x e 1dx 2e 1dx 1 e n2-

-

= + - + - = + -ò ò
l

l l  
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11. Official Ans. by NTA (D) 

Sol. 
-æ ö+ = ç ÷

è + ø-

1
2

2

dy 1 x 1
y ,

dx x 1x 1
 

 + =
dy

Py Q
dx

 

 
-æ öò= = ç ÷

è + ø

1
2Pdx x 1

I.F. e
x 1

 

 
- -æ ö æ ö=ç ÷ ç ÷

è + ø è + øò
1

1
2x 1 x 1

y dx
x 1 x 1

 

 = - + +ex 2 log x 1 C  

 Curve passes through 
æ ö
ç ÷
è ø

1
2,

3
 

 Þ = -e
5

C 2log 3
3

 

 at x = 8,  
( ) = - e7y 8 19 6log 3  

12. Official Ans. by NTA (A) 
 Sol. Equation of circle passing through  

(0, –2) and (0, 2) is 

 ( )+ - + l =2 2x y 4 x 0 , ( )lÎR  
 Divided by x we get 

 
( )+ -

+l =
2 2x y 4

0
x

 

 Differentiating with respect to x  

 

é ù é ù+ × - + - ×ë ûê úë û =

2 2

2

dy
x 2x 2y x y 4 1

dx 0
x

 

 ( )Þ × + - + =2 2dy
2xy x y 4 0

dx
 

13. Official Ans. by NTA (B) 
Sol.  C : (x –2)2 + y2 = 1  

M

A

B

O

 
 Equation of chord AB : 2x = 3 

 OA = OB = 3  

 =
3

AM
2

 

 Area of triangle OAB ( )( )=
1

2AM OM
2

 

 =
3 3

4
sq. units 

14. Official Ans. by NTA (B) 

Sol.  H : - =
2 2

2 2

x y
1

a b
 

 Foci : S (ae, 0),  S’ (–ae, 0) 

 Foot of directrix of parabola is (–ae, 0) 

 Focus of parabola is (ae, 0) 

 Now, semi latus rectum of parabola 

¢= =SS 2ae  

 Given, 
æ ö

= ç ÷
è ø

22b
4ae e

a
 

 Þ =2 2b 2a  ….. (1) 

 Given, ( )-2 2, 2 2  lies on H 

 Þ - =
2 2

1 1 1
8a b

 ….. (2) 

 From (1) and (2) 

 a2 = 4, b2 = 8 

 ( )= -Q
2 2 2b a e 1  

 \ =e 3   

 Þ =2Equation of parabola is y 8 3x  

15. Official Ans. by NTA (D) 

Sol.  Given, 
- - -

= =
l1

x 1 y 2 z 3
L :

1 2
 

 and 
+ + +

= =
- l2

x 26 y 18 z 28
L :

2 3
 

 are coplanar 

 Þ l =
- l

27 20 31

1 2 0

2 3

 

 Þ l = 3  

 Now, normal of plane P, which contains L1 
and L2  

 =
-

ˆ ˆ ˆi j k

3 1 2

2 3 3

 

 = - - +ˆ ˆ ˆ3i 13j 11k  

 Þ Equation of required plane P : 

 3x + 13y – 11z + 4 = 0 

 (0, 4, 5) does not lie on plane P.  



®

 
ALLEN® JEE (Main) Examination July-2022 

    
 

261

E 

no
de

06
\B

0B
B-

BC
\K

ot
a\

Je
e 

M
ai

n\
JE

E 
M

ai
n-

20
22

_T
es

t P
ap

er
 B

oo
kl

et
\ 0

5_
Ju

ly
 S

ET
-1

 to
 1

0_
PC

M
_S

ol
ut

io
n.

D
oc

x 

16. Official Ans. by NTA (B) 
Sol.  Normal of plane P : 

 = - - = - -
- -

ˆ ˆ ˆi j k
ˆ ˆ ˆ2 1 3 4i j 3k

1 2 2

 

 Equation of plane P which passes through (2, 
2,–2) is 4x – y – 3z – 12 = 0 

 Now, A (3, 0, 0), B (0, – 12, 0), C (0, 0, –4) 

 Þ a = b = - g = -3, 12, 4  

 Þ = a + b + g = -p 13  

 Now, volume of tetrahedron OABC  

 ( )= × ´ =
uuur uuur uuur1

V OA OB OC 24
6

 

 (V, p) = (24, –13) 
17. Official Ans. by NTA (B) 
Sol.  For angle to be acute  

 × >
r r
u v 0  

 ( ) ( )Þ - + >2
e ea log b 12 6a log b 0  

 " >b 1 

 = Þ >elet log b t t 0  as b > 1 

 = + - > " >2y at 6at 12 & y 0, t 0  

 Þ Îfa  

18. Official Ans. by NTA (B) 

Sol. 

A

B

O

C

8

8

P

 

 = °
OP

tan15
OA

 

 Þ = °OA OPcot15  

 = °
OP

tan 45
OC

Þ =OP OC  

 Now, = -2 2OP OA 8  

 ( )Þ = ° -22 2OP OP cot 15 64  

 ( )Þ = -2 32
OP 2 3

3
 

19. Official Ans. by NTA (A) 

Sol.  ( )
( )

( )
Ç

= Þ =
1 P A B 1

P A | B
7 P B 7

 

 ( )Þ =
7

P B
9

 

 ( )
( )

( )
Ç

= Þ =
2 P A B 2

P B| A
5 P A 5

 

 ( )Þ =
5

P A
18

 

 Now, ( ) ( ) ( )¢ È = - È +P A B 1 P A B P B  

 ( ) ( )= - + Ç1 P A P A B  =
5
6

 

 ( ) ( )¢ ¢Ç = - ÈP A B 1 P A B  

 ( ) ( ) ( )= - - + Ç =
1

1 P A P B P A B
18

 

 Þ Both (S1) and (S2) are true.   

20. Official Ans. by NTA (D) 

Sol.  p º  Ramesh listens to music 

 ~ q º He is in village. 

 r sÚ º Saturday or sunday 

 ( ) ( )( )Þ Ù Ú:p q r s  

SECTION-B 

1. Official Ans. by NTA (57) 

Sol.  
b b

´ - b - ´
2 3

4 6
2 3C , 6 , C

6 8
 are in A.P 

 b - b = - b2 35
12

2
 

 b = b = - \b =
12 12

or 2
5 5

 

 = - - = -
72 144 504

d
5 25 25

 

 \ - =
b2

2d
50 57  

2. Official Ans. by NTA (17) 

Sol.  ´ =b g
3 2C C 168  

 b(b – 1)(b – 2) (g)(g – 1) = 8 × 7 × 6 × 3 × 2 

 b + 3 g = 17 
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3. Official Ans. by NTA (13) 
Sol.  Ellipse is  

 ( )+ = = º -
2 2x y 1

1; e ; S 0, 2
2 4 2

 

 Chord of contact is  

 
( )-

+ =
x 2 2 2 y

1
42

 

 
( )-

Þ = -
x 2 1 y

1
22

 solving with  ellipse  

 Þ = \ =y 0, 2 x 2,1  

 ( ) ( )º ºP 1, 2 Q 2,0  

 ( ) ( )\ + =22SP SQ 13  

4. Official Ans. by NTA (99) 

Sol.  ( )( )+ + - =49 49 981 1 2 2 1 2  
 = =m 1, n 98  

m + n = 99 
5. Official Ans. by NTA (9) 

Sol.  = -2 x
y

2
 

 = -
1

y mx
8m

 

 this tangent pass through (2, 0) 

 = ±
1

m
4

 i.e., one tangent is x – 4y – 2 = 0 

 17r = 9 
6. Official Ans. by NTA (12) 

Sol.  
æ ö

+ + + + + +ç ÷
è ø

2 3 10

12 11 10 9 8

6 1 2 2 2 2
10 .....

33 3 3 3 3
 

 
æ ö-

+ ç ÷
-è ø

11

12 11

6 10 6 1
6 13 3

 

 = × =122 1; m.n 12  

7. Official Ans. by NTA (5) 

Sol.  q + q q = - qtan 5 tan 2 tan 5 tan 2  

 q =tan 3 5  

 
p a

q = + a =
n

; tan 5
3 3

 

 Five solution 
8. Official Ans. by NTA (6) 

 Sol. -= × Þ =2 1 zz z 2 z 1  

 = Þ = \ = w w2 3 2z z z 1 z or  

 ( ) ( )w = + w = -w
nnn 21  

 Least natural value of n is 6.  
9. Official Ans. by NTA (56) 

Sol.  ( )

X 0 1 2 3

1 1 3 1
P X

6 2 10 30

 

 ( ) ( )( )s = - =å å 22 2 56
X P X X P X

100
 

 s =2100 56  

10. Official Ans. by NTA (104) 
Sol.  

p - -æ ö= + +ç ÷
è øò

/2

0

sin 6x sin 4x sin 4x sin 2x sin 2x
I 60 dx

sin x sin x sin x
 

( )
p

= + +ò
/2

0

I 60 2cos5x 2cos3x 2cos x dx  

p
æ ö= + + =ç ÷
è ø

/2

0

2 2
I 60 sin 5x sin 3x 2sin x 104

5 3
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SET # 09         SOLUTION

PHYSICS 

SECTION-A 

1. Official Ans. by NTA (D) 

Sol. 
3

3
2

r
T k

s


  

 Dimensions of RHS = 
3 31

2 2 2

1 3
08 2

3
2 4

M L L

M L T

MT





   
      



  

 

 Dimensions of L.H.S   Dimensions of 

R.H.S 

  option (D)  

2. Official Ans. by NTA (B) 

Sol.  

 Max. Height = h = 
2u

2g
 

 u 2gh   

 S = ut + 
21

at
2

 

 
2h 1

2ght ( g)t
3 2
    

 
2gt h

2ght 0
2 3

    (Roots are t1 & t2) 

2

1

g h 4gh
2gh 2gh 4 2gh

t 3 22 3 3

t g h 4gh 3 2
2gh 2gh 4 2gh

2 3 3

    


  


    

 

3. Official Ans. by NTA (B) 

Sol. t x 4   

   x = (t – 4)
2
 = t

2
 – 8t + 16 

 
dx

dt
  = 2t – 8 

 
t 4

dx
2 4 8 0

dt 

      

4. Official Ans. by NTA (A) 

Sol. 
2mv

N
r

  

 Curve is parabola 

 Y = kx
2 

5. Official Ans. by NTA (C) 

Sol. 
60o

ucos60o

u

 

 
21

E mu
2

  

 At Highest point, Velocity V = u cos60
o
 = 

u

2
 

  K.E at topmost point = 

2
1 u E

m
2 2 4

 
 

 
 

6. Official Ans. by NTA (A) 

Sol. 

1 1 2 2
com

1 2

ˆ ˆ ˆ ˆ ˆ ˆ1(i 2j k) 3( 3i 2j k)m r m r
r

m m 1 3

     
 

 
 

 ˆ ˆ ˆ2i j k     

 2 2 2ˆ ˆ ˆ| 2i j k | (2) (1) (1) 6       

7. Official Ans. by NTA (A) 

Sol. 

Water

Oil

c

 

c > 90
o
 

 For water oil interface 

8. Official Ans. by NTA (A) 

Sol. Y depends on material of wire 

9. Official Ans. by NTA (A) 

Sol. gcff = gcos

a =
 g

 s
in

 

g cos 

g sin 

g cos 

 


 
L

T 2
gcos
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10. Official Ans. by NTA (C) 
Sol. By Gauss law 

O

P

R
r

(r)r

 

 in

o

QE.ds =
eò

r
r

Ñ
 

 

r
2

o
2 0

0

3 r 4 r dr
4 R

E.4 r

æ ör - pç ÷
è øp =

e

ò
 

 
3 4

2 o

o

4 3 r rE4 r
4 3 4R

æ ör p
p = -ç ÷e è ø

 

 
3

2 o

o

r rE r 1
4 R
r ì ü= -í ý

e î þ
 

 o

o

r rE 1
4 R
r ì ü= -í ý
e î þ

 

11. Official Ans. by NTA (A) 
Sol. (Properties of conductor) 

 Statement – I, true as body of conductor acts 
as equipotential surface. 

 Statement – 2 True, as conductor is 
equipotential. Tangential component of 

electric field should be zero. Therefore 

electric field should be perpendicular to 

surface.   

12. Official Ans. by NTA (B) 
Sol.  

l l

A
2l

º A1s 2s eqs

 
 Let length of wire be ‘ l ’ 

 Area of wire as ‘A’ 

 For equivalent wire length = 2 l & area will 

be A 

 Thermal resistance 

 Req = R1 + R2 

 
eq 1 1

2
A A A

= +
s s s
l l l

 

 1 2
eq

eq 1 2 1 2

22 s s
= + Þ s =

s s s s + s
l l l

 

13. Official Ans. by NTA (C) 

Sol. E = 440 Sin100pt , L = 
2 H

p
 

 XL = Lw  = 100 p 
2

p
 = 100 2 W  

 0
0

L

E 440Peak current I 2.2 2
X 100 2

= = = A 

 AC ammeter reads RMS value therefore 

reading will be Irms 

 Irms = 0I
2

 = 2.2 A 

14. Official Ans. by NTA (C) 
Sol. Given circuit is R – L growth circuit 

L = 1H

E = 6v

R = 100W

 

 i = t /E (1 e )
R

- t-  

 t / )E Ei (1 e )
2R R

- t= = -  

 Solving t = τln2   

 
1 1t ln2 0.693 0.00693
R 100

= = =  

 = 7 ms 

 
15
10Ei(15ms) (1 e )

R
-

= -  

 
6 3 61i (1 )4100 4 100

= - = ´  

 U = 
1
2

LI2,  

 by solving we get U = 1 mJ. 

15. Official Ans. by NTA (B) 
Sol. (a) uv rays – used for water purification 

 (b)  x-rays used for diagnosing fracture 

 (c) Microwaves are used for mobile and radar 

communication     

 (d) Infrared waves show less scattering 

therefore used in foggy days  

  (a – ii), (b – i), (c – iii), (d – iv)   
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16. Official Ans. by NTA (B) 

Sol. 
hcE (i)= - f -
l

 

 
hc2E (ii)

'
= - f -

l
 

 (ii) – (i) 

 
1 1E hc

'
æ ö= -ç ÷l lè ø

 

 
hc'

E hc
l

Þ l =
l +

 

17. Official Ans. by NTA (A) 

Sol. n 2

13.6E ev
n

-
=  

 2 1

1

113.6(1 )E E 34
E E 13.6 4¥

--
Þ = =

-
 

18. Official Ans. by NTA (A) 

Sol. Modulation index: m

c

Am
A

=  

 Given 2Am = 8 

 Am + Ac = 9 Þ Ac = 5 

 
4m 0.8
5

\ = =  

19. Official Ans. by NTA (C) 

Sol. 1 MSD = 
1 cm
20

 

 1 VSD = 
24 24 1MSD cm
25 25 20

= ´  

 
1 24Least count 1 cm
20 25

æ ö\ = -ç ÷è ø
 

 = 
1 1 1 cm
20 25 500

´ =  

 = 0.002 cm 

20. Official Ans. by NTA (C) 
Sol. MSR = 2.5 mm 

 
0.5CSR 45 mm
50

= ´  

 = 0.45 mm  

 Diameter reading = MSR + CSR – zero error 

           = 2.5 + 0.45 – (–0.03) 

           = 2.98 mm 

SECTION-B 

1. Official Ans. by NTA (15 or 75) 

   

Sol. Rmax = 
2 o 2u sin 2(45 ) u

g g
=  

 
2 2R u u sin 2

2 2g g
q

= =  

 
1sin 2
2

q=  

 2q = 30o, 150o 

 q = 15o, 75o   

 Ans. 15, 75 

2. Official Ans. by NTA (2) 

Sol. 
2h dg 1 g 1
R R

æ ö æ ö- = -ç ÷ ç ÷
è ø è ø

 

 
2h d
R R

=  

 h da =  

 2a=  

3. Official Ans. by NTA (4) 

Sol. PV g  = const  
md
v

=  

 
m

p
d

g
æ ö
ç ÷è ø

 = const  

 
p const
dg =   2

1

d 32
d

=  

 
7

5
1 1

2 2

p d 1 1
p d 32 128

g
æ ö æ ö= = =ç ÷ç ÷ è øè ø

 

 1 1 1

2 2 2

T P V 1 132
T P V 128 4

= = =  

4. Official Ans. by NTA (3) 

Sol. 1 1 2 2
V

1 2

n Cv n CvC / mix
n n

+
=

+
 

 = 

3R 5R1. 3.
2 2
1 3

+

+
 

 = 
29R R

4 4
a

=  

 3a =  
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5. Official Ans. by NTA (2) 

Sol.  Equivalent circuit  

 

9
9

9

6v

3W

6v

=

 

 I = 6
3  = 2 A 

6. Official Ans. by NTA (3) 

Sol. 0
centre

N lB
2R
m

=  

 
7

4
2

100 4 10 I37.68 10
2 5 10

-
-

-

´ p´ ´
´ =

´ ´
 

 I = 3A  

7. Official Ans. by NTA (24) 

Sol. Inet = I1 + I2 + 2 1 2I I  cos f   

 Imax for 0f=  & Imin for f= p   

 Imax = ( ) ( )2 2

1 2I I 9I 4I+ = +  = 25 I 

 Imin = ( ) ( )2 2

1 2I I 9I 4I I- = - =  

 Imax  – Imin = 25 I – I = 24 I 

8. Official Ans. by NTA (11) 

Sol. 

 

 
314 2 R
100

= p   R = 0.5 m 

 Magnetic Moment = IA  

   = 14 × p R2 

   = 14 × (3.14) × 
1
4

 

   = 10.99 »  11.00 

9. Official Ans. by NTA (15) 

Sol. ˆ ˆ ˆA 4 3i 3 3 j 5k= - -
r

 

 
m1 sin i = m 2 sin r 

 As incident vector A makes i angle with 
normal z-axis & refracted vector R makes r 
angle with normal z – axis with help of 
direction cosine 

1 1Z

2 2 2

A 5i cos cos
A (4 3) (3 3) 5

- -
æ öæ ö ç ÷= =ç ÷ ç ÷è ø + +è ø

 

 1 o5cos i 60
10

- æ ö= Þ =ç ÷
è ø

 

 2 sin 60 3 sin r= ´  

 or 45=  

 Difference between i & r  = 60 – 45 = 15  

10. Official Ans. by NTA (1) 

Sol. 

+
+
+
+
+
+

E
n – TypeP – Type

P – n Juction

D

 

 
V Potentialbarrier AcrossJunctionE
d widthof Depletion layer

= =  

 = 5
6

0.6V 1 10 V / m
6 10 m- = ´

´
 

 = 1 × 105 N/C 
 

 
CHEMISTRY 
SECTION-A 

1. Official Ans. by NTA (B) 
Sol. (A)  BCl3 ® Even Electron molecule  
         SF6 ® Expanded octet molecule 
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  (B) NO ® Odd Electron molecule 
   H2SO4 ® Expanded octet. 
 (C)  SF6 ® Even Electron molecule 
   H2SO4 ® Expanded octet. 
 (D)  BCl3 ® Even Electron molecule 
   NO ® Odd Electron molecule 

  =
g g g g

gN O :  and S

O

O

OHHO  

  S ® 12e- in outer orbit. 
2. Official Ans. by NTA (C) 
Sol.   

 
+

=

�2 2 3

2

N (g) 3H (g) 2NH (g)

W 20g  5g.
 

 n = 
20
28

     
5
2

 

 Stoichiometric Amount:  

  ®2

20 / 28
N

1
=

20
28

 ® =2

5 / 2 5
H

3 6
 

 \ N2 is the Limiting Reagent. 

 \   = ´ = ´3 2

20
n(NH ) 2 n(N ) 2

28
 

               = 1.42    
3. Official Ans. by NTA (A) 
Sol.   Standard method for the preparation of 

lyophilic sol. (Discussed in lab Manual) 
4. Official Ans. by NTA (C) 
Sol. I. E : Na < Al < Mg < Si  
 \ 496 < IE (Al) < 737 
 Option (C), matches the condition. 
 ( ) 1i.e IE Al 577 kJmol-=  

5. Official Ans. by NTA (A) 
Sol. Earthy and undesired materials present in the 

ore, other then the desired metal, is known as 
gangue.   

6. Official Ans. by NTA (D) 

 Allen Ans. (C or D) 

Sol. Zinc dissolves in excess of aqueous alkali 

 Zn + 2OH– + 2H2O ®   [Zn(OH)4]
2– + H2  

                                  Tetrahydroxozincate(II) ion    

 However, this reaction in NCERT is given as 

 2 2 2Zn 2 NaOH Na ZnO H+ ® +   

 2–
2ZnO  is anhydrous form of [Zn(OH)4]

2– 

So in aqueous medium best answer of this 
question is [Zn(OH)4]

2– 

7. Official Ans. by NTA (C) 

Sol. Li2O, NaNO2 

 As per NCERT Lithium nitrate when heated 
gives lithium oxide, Li2O, whereas other 
alkali metal nitrates decompose to give the 
corresponding nitrite. 

 3 2 2 24LiNO 2Li O 4NO O¾¾® + +   

 
3 2 22NaNO 2NaNO O¾¾® +  

 However, the decomposition product of 
NaNO3 are temperature dependent process as 
shown in the below reaction. 

 

D 800°C

Na O (s) + N (g) + O (g)2 2 2

NaNO3
D

500°C
NaNO2 2 (s) +     O (g)1

2

  

 As temperature is not mentioned, we can go 
by Ans. (C)  

8. Official Ans. by NTA (B) 

Sol. 

 

 

9. Official Ans. by NTA (A) 
Sol. + + + +

+ + + +

3 2 4 2

0 10 0 9

2 3 2 2

3 1 10 5

(A) Sc , Zn (B) Ti , Cu

3d 3d 3d 3d

(C) V , Ti (D) Zn , Mn

3d 3d 3d 3d  
 No d-d transitions in ions with do &  d10 

configuration. Therefore they are colourless.  
10. Official Ans. by NTA (D) 
Sol.

 

 
 Change in oxidation state of Mn is from +7 to 

+4 which is 3. 
11. Official Ans. by NTA (D) 
Sol. Both sodium chlorate and sodium arsenite 

behave as herbicide.  

+ +
- - - -+ + ® + +

7 4
2 2

4 2 3 2 2 48MnO 3S O H O 8 MnO 6SO 2OH
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12. Official Ans. by NTA (D) 

Sol.   

N

  

 It is most basic because there is no amine 
inversion. 

13. Official Ans. by NTA (C) 
Sol. 

 

 
14. Official Ans. by NTA (C) 
Sol. 

 

 In NaCN; carbon is more nucleophilic atom. 
 Whereas in AgCN; Ag – C has covalent 

bond. 
15. Official Ans. by NTA (D) 
Sol. 

 

16. Official Ans. by NTA (C) 
Sol. 

C   NH2
NH3

NaOH

Br2

O

Cl

CH3Cl
H Cl

Cl
CH3

O

Cl
CH3

NH2

 

17.   Official Ans. by NTA (A) 
Sol. 

OH

N N Cl º

Basic
medium

N = N - Ph

OH OH

+ 

 
18. Official Ans. by NTA (B) 
Sol. 

(i) AlH (i-Bu)2

NH2

CN

(ii) H2O

CH3CHO

dil NaOH, D

NH2

CHO

NH2

CH = CH   CHO  
                              Cross aldol condensation 
19. Official Ans. by NTA (B) 
Sol. Amytal is hypnotic drug used to treat 

sleeping disorder. 

 
20. Official Ans. by NTA (B) 
Sol. 

OH

6 + FeCl  3 [Fe(C6H5O)6]3-

violet colour

 

SECTION-B 
1. Official Ans. by NTA (1000) 

Sol. 1129m
A

-=
l

 

 KCl solution 1 : 
 74.5 ppm, R1 = 100 W  
 KCl solution 2 : 

NH HN

O

OO

Amytal
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 149 ppm, R2  = 50 W  
 149 ppm, R2 = 50 W 

 Here, 

1

01 1

22 2

0

W
Mppm M V

Wppm M V
M

æ ö
ç ÷

= = ´ç ÷
ç ÷
è ø

 

          
1

1 1

2
2

2

1000
M

1000
M

k ´
Ù

=
Ù k ´

 

         = 1 2

2 1

M

M

k
´

k
 

                      = 
50

2
100

´   

       = 31

2

1,000 10-Ù
= ´

Ù
   

  Ans. 1,000 
2. Official Ans. by NTA (512) 
 Allen Ans. (566) 
Sol. a = 2(r+ + r–) 
 a = 2 (102 + 181) 
 a = 2(283) 
 a = 566 pm  
3. Official Ans. by NTA (548) 
Sol. Heisenberg’s uncertainty principle  

 x

h
x p

4
D ´D ³

p
 

 0 x

h
2a m v (minimum)

4
Þ ´ D =

p
 

 x
0

h 1 1
v

4 2a m
Þ D = ´ ´

p
 

  = 
34

12 31

6.63 10
4 3.14 2 52.9 10 9.1 10

-

- -

´
´ ´ ´ ´ ´ ´

 

 = 548273 ms-1 
 = 548.273 km s-1 

 = 1548 km s-  
4. Official Ans. by NTA (54) 
Sol. HNO3  NaOH 
 600 mL × 0.2 M 400 mL × 0.1 M 
 = 120 m mol  = 40 m mol 
 HNO3 + NaOH ® NaNO3 + H2O 
Bef. 120         40 
Aft.  80            0                      40 m mol 

 3
r

J
H 40 m mol (57 10 )

mol
D = ´ ´  

 3 3 J
40 10 mol 57 10

mol
-= ´ ´ ´  

 = 2280 J 
    m S T 2280D =  

 
1gm

1000 mL 4,2 T 2280
mL

Þ ´ ´ ´D =  

  32280
T 10

4.2
-D = ´  

       322800
10

42
-= ´  

       = 542.86 × 10-3 
 2T 54.286 10 K-D = ´  

 2 0T 54.286 10 C-D = ´  

 Ans. 54.286  

 Answer mentioned as 54 (Closest integer) 
5. Official Ans. by NTA (1) 
Sol. Hp K x= ´  

 3 2

bar
2

mol of O
0.920 46.82 10 bar

molof H O
= ´ ´  

 30.920 46.82 10= ´ 2mol of O

1000
´

18

 

 0.920 = 46.82 × 
2on  

 
20

0.920
p n

46.82 18
= =

´
 

 
2

3
01.09 10 n-Þ ´ =  

 2m molof O 1Þ =  

6. Official Ans. by NTA (282) 
Sol. Ksp = S2 

 S = - -= ´ = ´28 14
spK 8 10 2 2 10  

                  = 2.82 × 10-14 
                  =  282 ×10-16  
                 Ans. = 282 
7. Official Ans. by NTA (40) 
 Allen Ans. (40) 
Sol. r = k [x] [y]0 = k [x] 
 Using I & II 

 
-

-

´ æ ö= Þ =ç ÷´ è ø

3

3

4 10 L
L 0.2

0.12 10
 

 Using I & III 

 
-

-

´
= Þ =

´

3

3

M 10 0.4
M 8

0.12 10
 

 = =
M 8

40
L 0.2

 

 Ans. 40 
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8. Official Ans. by NTA (1) 
Sol. In Tetrapeptide, 
 No. of Amino Acids = 4 
 No. of Peptide bonds = 3 
 Hence  
 Ans. = 1 
9. Official Ans. by NTA (3) 
 Allen Ans. (3) 

Sol. - º + ®3 2CH C CH 2Br  - -3

Br Br
| |

CH C CH
| |

BrBr

 

   = ´ ´ ´
1 1

360 0.27
160 2

 

   = 0.30375 
   = 3.0375 × 10-1  
            Ans.  = 3 
10. Official Ans. by NTA (2) 
Sol. [Fe(CN)6]

3-  
 CN– is strong field ligand 
 Fe+3  3d5  ( 5 0

2g gt e ) 

 

3d5
eg

t2g  
 CFSE = 5 (–0.4 D0) = –2.0 D0 
 Ans. (2) 

 
MATHEMATICS 

SECTION-A 
1. Official Ans. by NTA (B) 
Sol. Number of possible values of a = 60, for b = 

pq,  
If p = 3, q = 3, 5, 7, 11, 13, 17, 19  

 If p = 5    q = 5, 7, 11 
 If p = 7    q = 7 
 Total cases = 60 ´ 11 = 660 
2. Official Ans. by NTA (A) 

Sol. ( ) ( )5 55 52 3 (2 3 )+ = + + -z z i i  

 = 5 5 5 3 2 5 1 4
0 2 42( 2 2 (3 ) 2 (3 ) )+ +C C i C i  

 = 2 (32 + 10 ́  8 (– 9) + 5 ́ 2 ´ 81) = 244 
3. Official Ans. by NTA (B) 
Sol. AB = 0 Þ |AB| = 0 

  
 If |A| ¹ 0, B = 0 (not possible)  

 If |B| ¹ 0, A = 0 (not possible) 
 Hence |A| = |B| = 0 

 Þ AX = 0 has infinitely many solutions 
4. Official Ans. by NTA (C) 
Sol. By splitting  

 
1
20 

1 1 1 1
20 40 40 60

éæ ö æ ö- + -ç ÷ ç ÷ê - - - -è ø è øë a a a a
 

1 1...
180 200

ùæ ö+ + -ç ÷ú- -è øûa a
 

 Þ 
1
20 è

æ
ø
ö 

1
20 – a – 

1
200 – a  = 

1
256 

 (20 – a) (200 – a) = 256 ´ 9 
 a2 – 220a + 1696 = 0 
 a = 8, 212 
 Hence maximum value of a is 212. 
5. Official Ans. by NTA (C) 
Sol. 

0
lim
x®

2 3 2 3 3

3

1 ... 1 ... ...
2! 3! 2! 3! 3!
x x x x xx x x

x

a b g
æ ö æ ö æ ö

+ + + + + - + - + + - +ç ÷ ç ÷ ç ÷
è ø è ø è ø

 

 
constant terms should be zero  

 Þ a + b = 0 
 coeff of x should be zero  

 Þ a – b + g = 0 
 coeff of x2 should be zero  

3 4

3x 0

α β γ α β γx x
23! 3! 3! 3! 3! 3!lim

x 3®

æ ö æ ö- - + - -ç ÷ ç ÷
è ø è ø =  

 Þ  
a
2 + 

b
2 = 0 

 
a
6 – 

b
6 – 

g
6 = 2/3 

 Þ  a = 1, b = – 1, g = – 2 
6. Official Ans. by NTA (B) 
Sol.

2
2 2

20 0

sec .
2

3 2sin cos 2 tan 4 tan 4
2 2

x dxdxI x xx x

p p

= =
+ + + +

ò ò  

Put tan
2
x t= , so  

( )
( )

1
11 1

2 0
0

tan 1 tan 2
41 1

dtI x
t

p- -= = + = -
+ +ò  

|A| |B|= 0

|A|= 0 |B|= 0
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7. Official Ans. by NTA (B) 

Sol. 2

1
1 x

dy y
dx e

+ =
+

 

 So integrating factor is 
1.dx xe eò =  

 So solution is ( )1tanx xy e e c-× = +  

 Now as curve is passing through 

0,
2
pæ ö

ç ÷
è ø

so  

Þ 
4

c p
=  

 ( ) ( )1 3lim lim tan
4 4

x x

x x
y e e p p-

®¥ ®¥

æ öÞ × = + =ç ÷
è ø

 

8. Official Ans. by NTA (B) 
Sol. Line is passing through intersection of 

10 8 0bx y+ - = and 2 3 0x y- = is   

( ) ( )10 8 2 3 0bx y x yl+ - + - = . As line is 

passing through ( )1,1 so 2bl = +  

Now line ( ) ( )3 4 3 4 8 0b x b y+ - - - = is 

tangent to circle ( )2 217 16x y+ =  

So 
( ) ( )2 2

8 4
173 4 3 4b b

=
+ + -

 

 2 32
5

b eÞ = Þ =  

9. Official Ans. by NTA (B) 
Sol. 

 

C B 
(3,–1,–4) 

A(–1,4,3) 
 

 Let B be foot of ^ coordinates of 

7 3B 2, ,
2 2

æ ö= -ç ÷
è ø

 

 Direction ratio of line AB is 2,1,3< > so 

1, 3m n= =  

 So equation of AC is 

1 4 3
3 1 4
x y z l+ - -

= = =
- -

 

 So point  C is  ( )3 1, 4, 4 3l l l- - + - + . But 

C lies on the plane, so  
 6 2 4 12 9 4l l l- - + - + =

( )1 2,3, 1ClÞ = Þ -  

 26ACÞ =  
10. Official Ans. by NTA (A) 

Sol. ˆˆ ˆ ˆ ˆ3 , 2a i j b i j k= + = + +
rr

 

As ( )a b c b cl´ ´ = +
r rr r r

 

( ) ( )a.c b a.b c b λcÞ - = +
r r r

r r r r r

 

1,a c a b lÞ × = × = -
rr r r

 

( ) ( )ˆ ˆ ˆ ˆ ˆ3i j . i 2j k λÞ + + + = -  

  5lÞ = -  
11. Official Ans. by NTA (A) 
Sol. 

P

h

N

O

E
A

S

W
9B

a
b

 
 given OB = 15 

 cos b =
3

13
 

   

3

b
2

 

 
2

tan
3

b =  

  
15

b

2

P

h

OB

 

 
h

tan
15

b =  
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2 h
3 15

=  

10 h=  

 9

15

O

AB

 
OA2 + AB2 = 225 
OA2 + 81 = 225 

OA 12=  

12
a

P

10

OA

 
10

tan
12

a =  

12 6
cot

10 5
a = =  

12. Official Ans. by NTA (D) 

 Sol. ( ) ( )p q p rÙ Þ Ù  

 ( ) ( )~ p q p rÙ Ú Ù  

 ( ) ( )~ p ~ q p rÚ Ú Ù  

 ( )( )~ p p r ~ qÚ Ù Ú  

 ( ) ( )~ p p ~ p r ~ qÚ Ù Ú Ú  

 ( )~ p r ~ qÚ Ú  

 ( )~ p ~ q rÚ Ú  

 ( )~ p q rÙ Ú  

 ( )p q rÙ Þ  

13. Official Ans. by NTA (B) 

(0, b)

(0, 3) A(a, 3)

P(1,1) 

D

E
(a, b)

B (b, 5)

 (a, 0)  (b, 0)

 

mAC ¾® ¥ 

mPD = 0 

a a b 3D ,
2 2
+ +æ ö

ç ÷
è ø

 

 
b 3

D a,
2
+æ ö

ç ÷
è ø

 

 mPD = 0 

 
b 3

1 0
2
+

- =  

 b + 3 – 2 = 0 

b 1= -  

b a 5 b af
E , ,2

2 2 2
+ +æ ö æ ö=ç ÷ ç ÷

è ø è ø
 

mCB . mEP = –1 

5 b 2 1
1

a 1b a 1
2

æ ö
ç ÷- -æ ö = = -ç ÷ç ÷ --è ø ç ÷-
è ø

 

6 2
1

1 a a 3
æ ö æ ö= = -ç ÷ ç ÷- - -è ø è ø

 

12 = (1 + a) (a – 3) 
12 = a2 –3a + a –3 

Þ a2 – 2a – 15 = 0 
 (a – 5) (a + 3) = 0 
 a = 5 or a = –3 

Given ab > 0 
a(–1) > 0 
–a > 0 
a < 0 

a 3= -  Accept 

AP line A (–3, 3) P(1, 1) 

y – 1 = 
3 1

(x 1)
3 1
-æ ö -ç ÷- -è ø

 

–2y + 2 = x – 1 

Þ x 2y 3+ =  Appling .....(1) 

Line BC B(–1, 5) 
         C(–3, –1) 

( ) 6
y 5 (x 1)

2
- = +  

y –5 = 3x + 3 

y 3x 8= +   .....(2) 

Solving (1) & (2) 
x + 2 (3x + 8) = 3 
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Þ 7x + 16 = 3 
 7x = –13 

 
13

x
7

= -  

13
y 3 8

7
æ ö= - +ç ÷
è ø

 

39 56
7

- +
=  

17
y

7
=  

13 17 4
x y

7 7
- +

+ = =  

14. Official Ans. by NTA (A) 

Sol. ˆâ ^ b
4
p

= = f  

ˆ ˆˆ ˆa .b a b cos= f  

1ˆâ .b cos
2

= f =  

cos q = 
( ) ( )( )

( )
ˆ ˆ ˆˆ ˆ ˆa b . a 2b 2 a b

ˆ ˆ ˆˆ ˆ ˆa b a 2b 2 a b

+ + + ´

+ + + ´
 

( ) ( )2ˆ ˆ ˆˆ ˆ ˆa b a b . a b+ = + +  

2ˆ ˆˆ ˆa b 2 2a.b+ = +  

= 2 + 2  
ˆ ˆˆ ˆ ˆa b a b sin n´ = f  

n̂ˆâ b
2

´ =           when n̂  is vector^  â  and b̂  

let ˆˆc a b= ´
r

 
 
We know.  
c .a 0=
r r

 

c.b 0=
rr

 
2ˆâ 2b 2c+ +

r
 

= 1 + 4 + 
( )4

2
+ 4 ˆ ˆˆ ˆa.b 8b.c 4c. a+ +

r r
 

= 7 + 
4

2
 = 7 + 2 2  

Now 

( ) ( )ˆ ˆˆ ˆa b . a 2b 2c+ + +
r

 

= 
22 ˆ ˆ ˆˆ ˆ ˆa 2 a .b 0 b . a 2 b 0+ + + + +  

= 1 + 
2 1

2
2 2

+ +  

= 3 + 
3

2
 

cos q = 

3
3

2

2 2 7 2 2

+

+ +
 

cos2 q = 
( )

( )( )

2

9 2 1

2 2 2 7 2 2

+

+ +
 

cos2 q = 
( )

( )
2 19

2 2 7 2 2

+æ ö
ç ÷
è ø +

 

164 cos2 q = 
( )( ) ( )

( )
( )
( )

2 1 7 – 2 282 9

2 7 2 2 7 – 2 2

+

+
 

= 
( ) ( )

( )
é ù+ë û9 7 2 – 4 7 – 2 282

412
 

= ( )9 2 5 2 3é ù+ë û  

= 90 + 27 2  
15. Official Ans. by NTA (D) 

Sol. f(e3) = 
( ) ( )

3e

1

n t
dt...... 1

n10 1 t+ò
l

l
 

 f(a) = 
( )( )1

n t
dt

n10 1 t

a

+ò
l

l
 

 t = 
1
x

Þ x = 
1
t

 

 dt = 
2

–1
dx

x
 

= 

( )

1

1

– n x
1

n10 1
x

a

æ ö+ç ÷
è ø

ò
l

l

1
– dx

x2

æ ö
ç ÷
è ø

 

f(a) = 
1

n10l ( )

1

1

nx
dx

x x 1

a

+ò
l

 

f(e–3) = 
1

n10l ( )

3e

1

nt
dt ........(2)

t t 1+ò
l

 

Add (1) & (2) 
f(e3) + f(e–3) 
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= 
1

n10
æ ö
ç ÷
è øl ( )

3e

1

nt
1 t+ò
l 1

1 dt
t

é ù+ê úë û
 

= 
1

n10
æ ö
ç ÷
è øl

3

1

nt
dt

tò
l

 

nt r=l  

dt
dr

t
=  

= 
1

n10l

3

0

rdrò  

=
3

2

0

1 r
n10 2

æ öæ ö
ç ÷ç ÷

è øè øl
 

æ öæ ö= ç ÷ç ÷
è øè ø

1 9
log10 2

 

=
e

9
2 log 10

 

16. Official Ans. by NTA (D) 

Sol.   

 

 

 2x 1 y 5 x- < < -  

 When 2x 1 5 x- = -  

 ( )2 2x 1 5 xÞ - = -  

 2x x 2 0Þ - - =  

 x 2, 1Þ = -  

 Required Area = Area of DABC  +  Area  of  

region BCD 

 ( ) ( )2 2
1 0 1

1 1
2 1 1 5 5

2 4 2
1 2 1

p
= + -

-
 

 
5 1
4 2
p

= -
 

 

17. Official Ans. by NTA (B) 
Sol. 
 

(0,0) O

M (x1,y1)

( )F 2 2,0

N(x2,y2)

y=mx+C

O (0,0)  

 H : 
2 2x y

1
4 4

- =  

 Focus (ae, 0) 

 ( )F 2 2,0  

 Line L : y = mx + c pass (1,0) 

 o m C= +  ........(1)  

 Line L is tangent to Hyperbola. 
2 2x y

1
4 4

- =  

 2 2 2C a m= ± - l  

 2C 4m 4= ± -  
 From (1)  

 2m 4m 4- = ± -  
 Squaring  
 m2 = 4m2 – 4 
 4 = 3m2 

 
2

m
3

=  (as m > 0) 

 C = –m 

 
2

C
3

-
=  

 
2x 2

y
3 3

= -  

 y2 = 4x 

 
2

2x 2
4x

3

-æ öÞ =ç ÷
è ø

 

 Þ x2 +1 – 2x = 3x 

 2x 5x 1 0Þ - + =  
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 2 3y 2
y 4

2

æ ö+
= ç ÷ç ÷

è ø
 

 2y 2 3 y 4= +  

 2y 2 3y 4 0Þ - - =  

 Area  

 1 2

1 2

0 x 2 2 x 01
2 0 y 0 y 0

 

 1 2

1
2 2y 2 2y

2
é ù= - +ë û  

 
( )

2 1

2 12 16
2 y y

111

+
= - =  

  56=  

 2 14=  
18. Official Ans. by NTA (B) 
Sol. 
f(x) = |x – 1| cos |x – 2| sin |x – 1| + (x – 3)| x2 – 5x + 4| 
= |x – 1| cos |x – 2| sin |x – 1| + (x – 3)| x – 1||x – 4| 
= |x – 1| [cos |x – 2| sin |x – 1| + (x – 3) |x – 4|] 
Non differentiable at x = 1 and  x = 4. 
19. Official Ans. by NTA (D) 
Sol. Total number of elements = 2022 
 2022 = 2×3×337 
 HCF (n, 2022) = 1 
 is feasible when the value of 'n' and 2022 has 

no common factor. 
 A = Number which are divisible by 2 from 

{1,2,3.....2022} 
 n(A) = 1011 
 B = Number which are divisible by 3 by 3 
 from {1,2,3......2022} 
 n(B) = 674 

 AIB =  Number which are divisible by 6  

 from {1,2,3........2022} 
 6,12,18........., 2022 

 ( )337 n A B= I  

 n(AUB) = n(A) + n(B) – n(AIB)  

 = 1011+ 674 –337 
 = 1348 
 C= Number which divisible by 337 from 

{1,........1022} 

 

 
C= {337,674,1011,1348,1685,20222}

Already 
counted in 
Set (AÈB)

Already 
counted in 
Set (AÈB)

Already 
counted in 
Set (AÈB)

  
 Total elements which are divisible by 2 or 3 

or 337  
 = 1348 +2 = 1350 
 Favourable cases = Element which are 

neither divisible by 2, 3 or 337 
 = 2022 – 1350  
 = 672 

 Required probability = 
672
2022

= 
112
337

 

20. Official Ans. by NTA (D) 

Sol. ( ) ( )32x 2f x 81.3 -
=  

 ( ) ( ) ( )
32 2x 2 2f ' x 81.3 . n3.3 x 2 .2x-

= -l  

 ( ) ( ) ( )
32 2x 2 281 6 3 x x 2 n3-

= ´ - l  

 

0 

+ ++–

  
  x = 6 is point of local min 

 ( ) ( ) ( ) ( )
( )

32 2x 2 2

k g x

f ' x 486. n3 3 x x 2-
= -l

144424443
14444444244444443

 

 

( ) ( ) ( ) ( ) ( )
3 32 22x 2 x 22 2g ' x 3 x 2 x.3 .4x. x 2- -

= - + -  

 ( ) ( ) ( )
322 2x 22 2x. x 2 .3 n3.3 x 2 .2x-

+ - -l  

 

( ) ( ) ( )
32 3x 2 2 2 2 2 23 x 2 x 2 4x 6x n3 x 2- é ù= - - + + -ê úë û

l  

 

( ) ( ) ( ) ( )
32 3x 2 2 2 2 2g ' x 3 x 2 5x 2 6x n3 x 2

- é ù= - - + -ê úë û
l  

 ( ) ( )f " x k.g ' x=  

 ( ) ( ) ( )f " 2 0, f " 2 0, f " 2 0
+ -

= > <  

 x 2=  is point of inflection 

 f"(x) > 0 for x 2>  so f'(x) is increasing 
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SECTION-B 
1. Official Ans. by NTA (16) 

Sol. 7cos2q – 3sin2q – 2cos22q = 2 

 4 cos2q + 3cos2q – 2cos22q = 2 

 2 (1 + cos 2q) + 3cos 2q – 2 cos22q = 2 

 2 cos22q – 5 cos2q = 0 

 cos2q (2cos2q – 5) = 0 

 cos2q = 0 

 2q = (2n + 1) 
p
2 

 q = (2n + 1) 
p
4 

 3 5 7, , ,
4 4 4 4

S p p p pì ü= í ý
î þ

 

 For all four values of q 

 x2 – 2 (tan2q + cot2q) x + 6 sin2q = 0 

 Þ x2 – 4x + 3 = 0 

 Sum of roots of all four equations = 4 ´ 4  = 

16. 
2. Official Ans. by NTA (4) 

Sol. 1 15 20 300 ...( )x i= ´ =å  

 

2
1 2(15) 9 ...( )

20
x

ii- =å
 

 
2
1 234 20 4680x = ´ =å  

 
2

1 2
1

( )
178 ( ) 3560

20
+

= Þ + =å å
x

x
a

a  

 2 2
1 12 3560x xa aÞ + + =å å å  

 24680 600 20 3560a a+ + =  

 2 30 56 0a aÞ + + =  

 ( 28)( 2) 0a aÞ + + =  

 2, 28a = - -  

 Square of maximum value of a is 4 

3. Official Ans. by NTA (10) 

Sol. (a,–4a,–7) ^ to (3,–1,2b) 

 a = 2b    …(i) 

 (a,–4a,–7) ^ to (b,a,–2) 

 3a + 4a – 14b = 0 

 ab – 4a2 + 14 = 0  ….(ii) 

 From Equations (i) and (ii) 

 2b2 – 16b2 + 14 = 0 

 b2 = 1 

 a2 = 4b2 = 4 

 
x + 1

5  = 
y – 2

3  = 
z
1 = k 

 a = 5k – 1, b = 3k + 2, g = k 

 As (a, b, g) satisfies x – y + z = 0 

 5k – 1 – (3k + 2) + k = 0 

 k = 1 

 \  a + b + g = 9k + 1 = 10 

4. Official Ans. by NTA (16) 

Sol. 31 2
2 3 ....

2 2 2
aa aS = + + +   

        1 2
2 3 ...

2 2 2
S a a

= + +  

 1
2 3

1 1 ...
2 2 2 2
S a d æ ö= + + +ç ÷

è ø

 

 
1

1
4

12 2 1
2

S a d
æ ö
ç ÷

= + ç ÷
ç ÷-
è ø

 

 1 2 4S a d a\ = + = =  

 Or   24 16a =  

5. Official Ans. by NTA (84) 

Sol. 
1/4 4 1/4 4 4

5 4
1/4 4 1/4 4

3 4

(2 ) (3 ) 6
(2 ) (3 ) 1

- -

- -
- -

= =
n n

n n
n n

T C
T C  

 
8 8

1/44 42 3 6
- -

Þ =
n n

 

 86 6n-Þ =  

 8 1 9n nÞ - = Þ =  

 9 1/4 4 1/4 5
6 5 4

84(2 ) (3 )
3

T C -= =  

 84a\ =  

6. Official Ans. by NTA (282) 

Sol. { }
11 12 13

21 22 23 ij

31 32 33

a a a

A a a a a 0,1

a a a

é ù
ê ú= Îê ú
ê úë û

 

 ija 2,3,5,7=å  

 Total matrix = 9 9 9 9
2 3 5 7C C C C+ + +  

 = 282 
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7. Official Ans. by NTA (4) 

Sol. 
( ) ( )

( ) ( ) ( )
( ) ( ) ( )

+ +
D = + + +

+ + +

P! P 1 ! P 2 !

P 1 ! P 2 ! P 3 !

P 2 ! P 3 ! P 4 !

 

( ) ( )
( )( ) ( )( ) ( )( )

D = + + + + +
+ + + + + +

1 1 1

P! P 1 ! P 2 ! P 1 P 2 P 3

P 2 P 1 P 3 P 2 P 4 P 3

 

 ( ) ( )D = + +2P! P 1 ! P 2 !  

 Which is divisible by ( )ba +P & P 2  

 \a = b =3, 1  

 Ans. 4 
8. Official Ans. by NTA (286) 

Sol. + + + =
1 1 1 k

.....
2.3.4 3.4.5 100.101.102 101

 

 
4 2 102 100 2k5 3

.....
2.3.4 3.4.5 100.101.102 101

- --+ + + =  

 
1 1 1 1 1 1 2k

.....
2.3 3.4 3.4 4.5 100.101 101.102 101

- + - + + - =  

 
1 1 2k

2.3 101.102 101
- =  

 
101 1

2k
6 102

\ = -  

 34k 286\ =  
 
 
 
 
 
 
 

9. Official Ans. by NTA (11) 
Sol. S={4,6,9} T = {9,10,11….1000} 

 { }1 2 kA a a ..... a : K N+ + + Î  & ia SÎ  

 Here by the definition of set ‘A’ 

 { }A a : a 4x 6y 9z= = + +  

 Except the element 11, every element of set T 
is of the form 4x + 6y + 9z for some  
x, y, z ÎW 

 \ T – A = {11} 
 Ans. 11 
10. Official Ans. by NTA (12) 

Sol. Image of centre ( )1c 1,3º  in x – y + 1 = 0 is 

given by 

 
( )1 1

2 2

2 1 3 1x 1 y 3

1 1 1 1

- - +- -
= =

- +
 

 1 1x 2,y 2Þ = =  

 \ Centre of circle ( )2c 2,2º  

 \ Equation of c2 be  

 2 2 38
x y 4x 4y 0

5
+ - - + =  

 Now radius of c2 is 
38 2

4 4 r
5 5

+ - = =  

 (radius of c1)
2 = (radius of c2)

2 

 Þ 
2

10
5

- a =  
48
5

Þ a =  

 2 48 12
6r 12

5 5
\a + = + =  

 

 

  



®
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SET # 10         SOLUTION

PHYSICS 

SECTION-A 

1. Official Ans. by NTA (B) 

Sol. Let qA = qB = q 

 A B
r

 
2

2

Kq
F

r
  

 When C is placed in contact with A, charge on 

A & C will be = 
q

2
 

 Now C is placed in contact with B, charge on B 

& C will be = 

q
q

3q2

2 4



  

 Now, 

 

A B
F1

C
F2

r

2

r

2

3q

4

3q

4
q

2

 

 2 1 2

3q q
K K

4 2
F' F F

r

4

 
 

 
   .

3q

4
 

 
2

2

3Kq 3F

44r
     (B) 

2. Official Ans. by NTA (B) 

Sol. Torque = F r      Nm 

 Stress = 
Force

Area
     N/m

2 

 
Latent heat = 

Energy

Mass
  J Kg

–1 

 
Power = 

Work

Time
  N ms

–1
  

 A-III, B-IV, C-II, D-I 

3. Official Ans. by NTA (C) 

Sol. Electric field between plates 1 2

0

q q
E

2A





 

 V = Ed = 1 2

0

q q
d

2A




 

 V = 1 2q q

2C


 

4. Official Ans. by NTA (A) 

Sol. Theory based 

5. Official Ans. by NTA (B) 

Sol. 

YX

 1–
 

 W

2

 

 X X

Y Y

R

R
  

 When wire is stretched to double of its length, 

then resistance becomes 4 times 

 RW = 4RX = 2RY 

 X

Y

R 1

R 2
  

 X

y

1
So.

2
  

6. Official Ans. by NTA (A) 

Sol. Force of interaction = I1 1 B12 

 0 1 2
1

I I

2 r





 

 
7

2

4 10 6 0.5

2 5 10





  


 
 

 = 1.2 × 10
–5

 towards X 

7. Official Ans. by NTA (D) 

Sol. Time taken by ball to reach highest point = 
u

g
 

 Frequency of throw = 
g

n
u
  

 
g

u
n

   

 

2

2

max

g

u n
H

2g 2g

 
 
 

   

 
2

g

2n  
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8. Official Ans. by NTA (D) 
Sol. Element X should be resistive with R = 20W 

 Element Y should be inductive with XL = 20 W 
 When X and Y are connector in series 

 2 2
LZ X R 20 2= + =  

 0
0

E 100 5
I A

Z 20 2 2
= = =  

 0
rms

I 5
I A

22
= =   

9. Official Ans. by NTA (C) 

Sol. 
I1 I22I0  

 ( )1 0 0
1

I 2I I
2

= =  

 I2 = I1 cos230º 

 0
0

3I3
I .

4 4
= =  

10. Official Ans. by NTA (B) 

Sol. p 2mE 2mqV= =  

 
p p p

p m q 4 2
p m q 1 1

a a a= = ´  

 
2 2

1
=  

11. Official Ans. by NTA (B) 
Sol. R µ A1/3 

 34
V R A

3
= p µ  

 Mass µ A 
 So density is independent of A. 
12. Official Ans. by NTA (A) 

Sol. i
GMm

U
R

-
=  

 f
GMm

U
4R

= -  

 f i
3GMm

U U U
4R

D = - =  

 
3

mgR
4

=  

 53
1 10 64 10

4
= ´ ´ ´ ´  

 = 48 MJ 

13. Official Ans. by NTA (D) 

Sol. For first 
h
2

 

 2
1

h 1
gt

2 2
=  

 For total height h 

 ( )2
1 2

1
h g t t

2
= +  

 1

1 2

t1
t t2

=
+

 

 2

1

t
1 2

t
+ =  

 1

2

t 1
t 2 1

=
-

 

 ( )2 1t 2 1 t= -  

14. Official Ans. by NTA (B) 

Sol. For equilibrium m2g = m1g sinq 

 2

1

m 3
sin

m 5
q = =  

 
4

cos
5

q =  

 Normal force on m1 = 5g cosq 

 
4

5 10 40 N
5

= ´ ´ =  

15. Official Ans. by NTA (C) 

Sol. 
20

P' P P 1.2 P
100

= + =  

 % change in KE = 
K ' K

100
K
-

´  

 

2 2

2

P ' P
2m 2m 100

P
2m

æ ö
-ç ÷

ç ÷= ´
ç ÷
ç ÷
è ø

 

 = [(1.2)2 – 1] × 100 

 = 44 % 

16. Official Ans. by NTA (C) 

Sol. 
i j k

r F 2 2 1

5 3 7

t = ´ =
-

rrr
 

 ( ) ( ) ( )ˆi 14 3 j 14 5 k 6 10= - - - - - + -  

 ˆ ˆ ˆ17i 19 j 4k= - + -  
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17. Official Ans. by NTA (B) 

Sol. ( )DE
1

W 600 300 3
2

= + J 

 = 1350 J 

 EFW 300 3 –900J= - ´ =  

 DEFW 450J=  

18. Official Ans. by NTA (D) 

Sol. 

B

d  

 (d = 37°) 

 BV = B sin d 

 6 × 10–5 =
3

B
5

 

 B = 10 × 10–5 T 

 = 10–4 T 

19. Official Ans. by NTA (C) 

Sol. 
23

rms 17

3kT 3 1.38 10 293
V

m 5 10

-

-

´ ´ ´
= =

´
 

 15mm / s»  

20. Official Ans. by NTA (C) 

Sol. 
i

air

45º
medr

 (m) 

 i = 45º 

 D = i – r 

 15º = 45 – r Þ r = 30º 

 n1 sin i = n2 sinr  

 1 sin45º = m sin30º 

 
1 1

22
= m  

 2 1.414m = =  

 

SECTION-B 
1. Official Ans. by NTA (4) 

Sol. 

dxx

w

 

 ( ) 2F dm x= wò  

 
L

2

0

m
dx x

L
æ ö= wç ÷
è øò  

 
2

2m L
L 2

= w  

 
2m L

2
w

=  

 
2

F
mL

w =  

 
2

F
0.25 0.5

=
´

 

 16 F=  

 4 F=  

2. Official Ans. by NTA (84) 
Sol. P' = 10% of 110 W 

 
10

110W
100

= ´  

 = 11 W 

 1 2 2 2
1 2

P ' P '
I I

4 r 4 r
- = -

p p
 

 
11 1 1
4 1 25

é ù= -ê úp ë û
 

 
11 24
4 25

= ´
p

 

 2 2 2264
10 84 10 W / m- -= ´ = ´

p
 

3. Official Ans. by NTA (50) 

Sol. 
2 2

2mv 10 v
T 20v

0.5
´

= = =
l

 

 Tmax = Breaking stress × Area 
 = 5 × 108 × 10–4 = 5 × 104 
 20V2 = 5 × 104 

 41
V 10 50 m / s

4
= =
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4. Official Ans. by NTA (25) 
Sol. FV + FB = mg (v = constant) 
 FV = mg – FB 
 B LVg Vg= r - r  

 ( )B L Vg= r - r  

 ( )
3

3
3

0.3 10
8 1.3 10 10

8 10

-
+ ´

= - ´ ´ ´
´

 

 26.7 0.3
10

8
-´

= ´     (g = 10) 

 4 467 3
10 25.125 10

8
- -´

= ´ = ´  

 Ans. 25.125 
5. Official Ans. by NTA (2) 
Sol. Frequencies present in output of square law 

device 
 2fc,    fc + fm,    fc,    fc – fm,    2fm,    fm 

 After passing through band bass filte. 
 fc + fm, fc, fc – fm 
 Band width = 2fm 

 
6

m2 6.28 10
2 3.14
w ´

= =
p

 

 = 2 MHz 
6. Official Ans. by NTA (15) 

Sol. w
T

V =
m

 

 
3

T
60 0.5

10 10-
= ´

´
 

 
( )2 260 10

T
0.5

-´
= = 72 N 

 
6 11

F 72 0.5
AY 2 10 1.2 10-

´
D = =

´ ´ ´
l

l  

 572 5
10

24
-´

= ´ = 15 × 10–5 

 Ans. 15 
7. Official Ans. by NTA (5) 
Sol. mg' = mg – FB 

 

FB

mg  

 Bmg F
g'

m

-
=  

 B w

B

Vg Vg

V

r - r
=

r
 

 B w

B

g
r - ræ ö= ç ÷rè ø

     T 2
g

= p
l

 

 
5 1

g
5
-

= ´  

 
4

g
5

=  

 
T' g g 5

4T g' 4g
5

= = =  

 
5 10

T ' T 5
4 2

= =  

 T' 5 5=  

8. Official Ans. by NTA (480) 
Sol. e – IR – Vz = 0 
 20 – IR – 6 = 0 
 IR = 12 
 25 × 10–3 R = 12 

 
3

12
R 480

25 10-= = W
´

 

9. Official Ans. by NTA (9) 

Sol. t
0N N e-l=  

 
2

2 1

1

t
t tB

t
A

N e
e .e

N e

-l
-l l

-l= =  

 ( )1 2 t1e e l -l=  

 ( )1 2 t 1l - l =  

 
1 2

1 1
t

25 16
= =

l - l l - l
1

9
=

l
 

10. Official Ans. by NTA (10) 
Sol. Energy stored in capacitor 

 2 6 41 1
CV 500 10 10

2 2
-= = ´ ´  

 
5

J
2

=  

 Current will be maximum when whole energy 
of capacitor becomes energy of inductor. 

 21 5
LI

2 2
=  

 
3

5 5
I 10

L 50 10-
= = =

´
A. 
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CHEMISTRY 

SECTION-A 

1. Official Ans. by NTA (C) 

Sol. ( ) ( ) ( ) ( ) ( )3 2 2 34HNO ( ) 3KCl s Cl g NOCl g 2H O g 3KNO g+ ® + + +l  

 x gm  110 gm 

 
x
63

   Mole = 
110
101

 

 4 ® 3  1 ® 
3
4

 

 
x 3 x 110
63 4 63 101

® ´ =  

 
110 63 4

x 91.5gm
101 3
´ ´

= =
´

  

2. Official Ans. by NTA (B) 

Sol. Energy order of subshell decided by (n+l) rule. 

 A Þ 3d Þ n + 1 = 5 

 B Þ 4 p Þ n + l = 5 

 C Þ 4d Þ n + l Þ 6  

 D Þ 3s Þ (n+ l) = 4 

 D < A < B < C 

3. Official Ans. by NTA (D) 

Sol. C(S) + O2(g) ® CO2(g) + 400 kJ 

 1 g mole 

 ( ) ( ) ( )2
1

C s O g CO g 100kJ
2

+ ® +   …. (II) 

 0.6 × 1000 

 = 600 gm 

 
60

600
100

´  (Pure Carbon) 

 
360

360gm 30mole
12

= = =  (Pure Carbon) 

 Carbon converted into CO2

 

60
30 30

100
æ ö= - ´ç ÷
è ø   

 = 12 mole
  

 and carbon converted in CO = 
60

30 18mole
100

´ =  

 Energy generated during II equation 

 = 18 × 100 

 = 1800 kJ 

 Energy generated during Ist reaction. 

 = 12 × 400 

 = 4800 

 Total = 1800 + 4800 = 6600 kJ  

4. Official Ans. by NTA (B) 
Sol. HCl + H2SO4 

 [ ] ( ) ( )0.01 200 0.01 2 400
H

600
+ ´ + ´ ´
=  

 
2 8 10 1
600 600 60
+

= = =  

 
1

pH log
60
é ù= - ê úë û

 

 = 1.78 
5. Official Ans. by NTA (A) 
Sol. More the critical temp. of gas greater is the ease 

of liquefaction hence greater is the adsorption. 
6. Official Ans. by NTA (C) 
Sol. Liquation process is used for metal having low 

melting point such as tin in which they are 
heated and brought to molten state and made to 
flow down the slope while impurities with 
higher melting point left on the top. 

7. Official Ans. by NTA (C) 
Sol. SnH4 is non planar molecular hydride 

 

H

Sn

H HH
 

  Tetrahedral shape, sp3 hybridisation 

8. Official Ans. by NTA (B) 

Sol. Gypsum (CaSO4.2H2O) is used to enhance 

setting time in portland cement.   

9. Official Ans. by NTA (B) 

Sol. Na2B4O7
.10H2O Na2B4O7 + 10H2O 

Na2B4O7 2NaBO2(sodium meta borate)+ B2O3 

B2O3 + CoO ® Co(BO2)2(cobalt(II)meta borate) 
                          Blue Bead 

D¾¾®
D¾¾®
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10. Official Ans. by NTA (B) 

Sol. 

Ion o
Hyd.HD  (kJ/mole) 

Cr2+ –1925 

Mn2+ –1862 

Fe2+ –1998 

Co2+ –2079 

11. Official Ans. by NTA (A) 

Sol. There is unsymmetric filling of eg subset of 

Cu+2 ion, while there is symmetrical distribution 

in  t2g
 set, if the complex has same ligand there 

will be equal repulsion which leads to 

symmetrical bond length along t2g , but due to 

uneven filling of electron in eg subset, either 

octahedral will be elongated or compressed.  

12. Official Ans. by NTA (C) 

Sol. N2(g) + O2(g) ® 2NO(g) 

 2NO(g) + O2(g) ® 2NO2(g) 

 NO2  damage plant leaves 

13. Official Ans. by NTA (A) 

Sol. 
g

b
a C

H

O

 

 g-methyl cyclohexane carbaldehyde 

14. Official Ans. by NTA (C) 

Sol. 
(i) Mg, t oe 2

(ii) D O2
B

Br
 

 
chiral

D ,
 

15. Official Ans. by NTA (C) 

Sol. 

CH3

NO2

H

CH3

1
2

3
4

(A)

NO2

CH3

CH3H
+

1

2

3

S S

(B)

 

 Having same configuration. 

16. Official Ans. by NTA (C) 

Sol. CH –CH –OH3 2

conc. H SO2 4

D
CH =CH2 2

Bayer's
Reagent

CH – CH2 2

OH OH
glycol

 

17. Official Ans. by NTA (A) 

Sol. S – Cl
O

O
 

B.S.C (Benzene sulphonyl chloride) is known's 
Hinsberg Reagent 

18. Official Ans. by NTA (D) 

Sol. Rayon is semisynthetic polymer. 
19. Official Ans. by NTA (D) 

Sol. Amylose is water soluble. 
20. Official Ans. by NTA (C) 

Sol. Phenolphthalein is weak acid give colour in 

basic medium. 

SECTION-B 

1. Official Ans. by NTA (80) 

Sol.  O2 + Ne 

 Xgm   200gm 

 Ptotal = 25 bar ; PNe = 20 

 
2O NeP P 25+ =  

 
2OP 25 20 5bar= - =  

 

x
325 25

x 200
32 20

= ´
+

 

 

x
1 32

x5 10
32

=
+

 

 
( )

1 x 32
5 32 x 320

´
=

+
 

 5x = x  + 320 

 4x = 320 

 
320

x 80 gm
4

= =  
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2. Official Ans. by NTA (4) 

Sol. 

F

P

F
F

F ®
F

sp d Hybridisation3

 

 

F

Br
F

®
F

sp d Hybridisation3 2
F

F

–

 

 

P
Cl

® sp Hybridisation
3

Cl
Cl  

 

S ® sp d Hybridisation
3 2

F FF

F FF

 

 

I
Cl

®
Cl

sp d Hybridisation
3 2

Cl

Cl

–

 

 

Cl ® sp d Hybridisation
3

F

F

F  

 

I
F

®
F

sp d Hybridisation
3 2

F

F
F  

3. Official Ans. by NTA (80) 
Sol. Mass of C2H5OH = 62.5 × 0.8 = 50 g 

 DTf = Kf × m 

 
w

1.8 1000
0.9 2

M 50
´

= ´
´

 

 w

2 1.8 1000
M 80

0.9 50
´ ´

= =
´

 

4. Official Ans. by NTA (34) 
Sol. At anode 

 Cu ® Cu2+ + 2e– 

 At cathode 

 2Ag+ + 2e– ® 2Ag 

 Cell reaction ® Cu + 2Ag+ ® Cu2+ + 2Ag 

 
[ ]2

0
cell cell 2

0.06 Cu
E E log

2 Ag

+

+
= -

é ùë û
 

 
( )
( )

0
cell 2

0.06 0.001
0.43 E log

2 0.01
= -  

 0
cellE 0.46=  

 2
0 0 0
cell Ag /Ag Cu /Cu

E E E+ += -  

 2
0
Cu /Cu

0.46 0.80 E += -  

 2
0
Cu /Cu

E 0.34volt+ =  

 2
0 2
Cu /Cu

E 34 10+
-= ´  

5. Official Ans. by NTA (1) 

Sol. 
1 a

t n
a x

æ ö= ç ÷l -è ø
l  

 
30 1

100 n
n2 w

æ ö= ç ÷
è ø

l
l

 

 
1

10
w

=  

 W = 0.1 × mg 

 Ans. 1 × 10–1 mg 

6. Official Ans. by NTA (9) 
Sol. Coordination no. = 6 

 Oxidation state = 3 

 6 + 3 = 9 

7. Official Ans. by NTA (1) 

Sol. H–O–S–O–H
O

(H SO )2 3  

 

H–O–S–O–H

O
(H SO )2 4

O  

 

HO–S–O–O–S–OH
O

(H S O )2 2 8

O

O

O  

  
8. Official Ans. by NTA (3) 
 Allen Ans. (6) 

Sol. ( )x 2R OH H®  

 PoAC on H – 

 
31.84 10 1.344

x 2
92 22.4

-æ ö´
= ´ç ÷

è ø
 

 
1.344 2 92 1000

x 6
1.84 22400

´ ´ ´
= =

´
 

 x = 6 
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9. Official Ans. by NTA (3) 

Sol. Ph – C – C – Ph
O OH

CN

HCN Ph – C – C – Ph
OH

CN

OH

CN
( )±

 

     3 stereoisomers 
10. Official Ans. by NTA (4) 
Sol. Bithinol 

OH OH

Cl Cl

Cl S Cl

 
 Chlorine atoms = 4 
 

MATHEMATICS 
SECTION-A 

1. Official Ans. by NTA (D) 
Sol. |z – 1/z| = 2 

 
1 1 1

| z | z | z |
| z | z | z |

- £ - £ +
 

 Let |z| = r 

 
1 1

r 2 r
r r

- £ £ +  

 
1 1

r 2 & r 2
r r

- £ + ³  always true 

 
1 1

r 2 & r 2
r r

- ³ - - £  

 r2 – 1 £ 2r  

 r2 – 2r £ 1  

 (r – 1)2 £ 2  

 r 1 2- £  

 max| z | 1 2\ = +  

2. Official Ans. by NTA (C) 

Sol. 
1 2

A
1 1

-é ù
= ê ú-ë û

 

 (1) 1 1 2

0 1
R R R ;

1 1
é ù

® + ê ú-ë û
 possible 

 (2) 1 2

1 1
R R ;

1 2

-é ù
« ê ú-ë û

 possible 

 (3) Option is not possible 

 (4) 2 2 1

1 2
R R 2R ;

1 3

-é ù
® + ê ú-ë û

possible 

3. Official Ans. by NTA (C) 

Sol. x + y + z = 6 ___(1) 

 2x + 5y + az = b ___(2) 

 x + 2y + 3z = 14 ____(3) 

 x + y = 6 – z 

 x + 2y = 14 – 3z 

 On solving 

 x = z – 2  Þ y = 8 – 2z in (2) 

 2 (z  – 2) + 5 (8 – 2z) + az = b 
 (a – 8) z = b – 36 For having infinite solutions  

 a – 8 = 0 &  b – 36 = 0 
 a = 8, b = 36 (a + b = 44) 

4. Official Ans. by NTA (D) 

Sol. 
ln(1 5x) – ln(1 x)

;x 0
f(x) x

10 ;x 0

+ + aì ¹ï= í
ï =î

 

 
( )lim ln 1 5x ln(1 x)

10
x 0 x

+ - + a
=

®
 

 Using expension 

 
( ) ( )5x ...... x ......lim

10
x 0 x

+ - a +
=

®
 

 5 – a = 10 Þ a = –5 

5. Official Ans. by NTA (A) 

Sol. 
1

2

0

I 2x | 3x 3x 2x 2 | 1 dxé ù= - - - + +ë ûò  

 ( )( )
1 1

0 0

I 2x | 3x 2 x 1 | dx 1dxé ù= - - - +ë ûò ò

( )( ) ( )( )
2/3 1

2 2

0 2/3

I 2x 3x 5x 2 dx 2x 3x 5x 2 dx 1é ù= - - + + + - + +ë ûò ò

( )
2/3 1

2 2

0 2/3

I 3x 7x 2 dx 3x 3x 2 dx 1é ù= - + - + - + +ë ûò ò  

 

a 1/3
b 2/3

2
O
–1

–2

4/3

7 37 7 13= , =
6 6

- -a b

y = –3x + 7x – 22
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1/3 2/3

0 1/3

( 2)dx ( 1)dx 0dx 1.dx
ba

a b

- + - + +ò ò ò ò  

 
1 2 1

2
3 3 3

æ ö= - a - - a + - b = -a - b +ç ÷
è ø

 

 

a

4/3

2/3

2

1

y = 3x – 3x + 22

 

 When 
2

x ,1
3

æ öÎç ÷
è ø

 

 2 4
3x 3x 2 ,2

3
æ ö- + Îç ÷
è ø

 

 [3x2 – 3x + 2] = 1 

 
1

2

2/3

2 1
3x 3x 2 dx 1 1

3 3
æ öé ù\ - + = - =ç ÷ë û è øò  

 Hence ( )1 1
I 1

3 3
æ ö æ ö= - a + b + +ç ÷ ç ÷
è ø è ø

 

 
5 7 37 7 13
3 6 6

æ ö- -
= - +ç ÷ç ÷

è ø
 

 
2 37 13

3 6
- +

= +  

 
37 13 4

6
+ -

=  

6. Official Ans. by NTA (B) 
Sol. a 0 = 0, a1 = 0 

 an+2 = 3 an+1 – 2 an+1 : n ³ 0 

 an+2 – an+1 = 2 (an+1 – an) + 1 

 n = 0    a2 – a1 = 2 (a1 – a0) + 1  
 n = 1 a3 – a2 = 2 (a2 – a1) + 1 

 n = 2 a4 – a3 = 2 (a3 – a2) + 1 

 n = n  an+2 – an+1 = 2 (an+1 – an) + 1 

 (an+2 – a1) – 2 (an+1 – a0) – (n + 1) = 0 

 an+2 = 2an+1 + (n +1) 

 n ® n – 2 

 an –2an–1 = n – 1 

 Now  a25a23 – 2a25a22 – 2a23a24+4a22a24 

 = (a25–2a24) (a23–2a22) = (24) (22) = 528 

7. Official Ans. by NTA (B) 

Sol. ( )
20

2

x 1

r 1 r!
=

+å  

 ( )( )
20

2

x 1

r 1 2r r!
=

+ -å  

( )( )( )
20 20

x 1 r 1

r 1 r 1 ! r.r! r.r!
= =

+ + - -å å

( )( )( ) ( )( )
20 20

x 1 r 1

r 1 r 1 ! r.r! r 1 ! r!
= =

+ + - - + -å å
( ) ( )21. 21 1 21 1= - - -  

 20.21! 22! 2.21!= = -  
8. Official Ans. by NTA (A) 

Sol. 2 2022 2022I(x) sec x.sin x dx 2022 sin x dx- -= -ò ò  

             II            I

( ) ( ) ( )2022 2023
tanx. sin x 2022 tan x. sin x cos xdx

- -= + ò  

 ( ) 2022
2022 sin x dx

-- ò  

 I(x) = (tanx) (sinx)–2022 + C 

 At X = p/4,  21011 = 
–2022

1
C C 0

2

æ ö
+ \ =ç ÷

è ø
 

 Hence ( )
( )2022

tan x
I x

sin x
=  

 ( )
2022

2022

1 2
I / 6

31
3

2

p = =
æ ö
ç ÷
è ø

 

 ( )
( )

2022

2022 2021 1010

3 2 1
I / 3 I

3 63 3
2

pæ öp = = = ç ÷
è øæ ö

ç ÷
è ø

 

 ( ) ( )10103 I / 3 I / 6p = p  

9. Official Ans. by NTA (A) 

Sol. 
( ) ( )
( ) ( )
x 1 y 1dy x y 2

dx x y x 1 y 1

- + -+ -
= =

- - - -
 

 x – 1 = X, y – 1 = Y 

 
dY X Y
dX X Y

+
=

-
  

  Y = VX       
dY dV

V X
dX dX

= +  

 
dV 1 V

V X
dX 1 V

+
+ =

-
 

2dV V 1
X

dX 1 V
+

=
-
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2

1 V dX
dV

1 V X
-

=
+ò ò    

 
2 2

dV 1 2VdV dX
1 V 2 1 V X

- =
+ +ò ò ò  

 ( )1 21
tan V ln 1 V ln X c

2
- - + = +  

 
2

1
2

Y 1 Y
tan ln 1 ln(X) c

X 2 X
- æ öæ ö - + = +ç ÷ç ÷

è ø è ø
 

 
( )
( )

2

1
2

y 1y 1 1
tan ln 1 ln(x 1) c

x 1 2 x 1
-

æ ö--æ ö ç ÷- + = - +ç ÷ ç ÷-è ø -è ø
 

 Passes through (2,1) 

 
1

0
2

-  ln1 = ln1 + c \ c = 0 

 Passes through (k + 1, 2) 

 \ 1
2

1 1 1
tan In 1 ln k

k 2 k
- æ ö æ ö- + =ç ÷ ç ÷

è ø è ø
 

 
2

1
2

1 1 k
2 tan In 2 ln k

k k
- æ ö+æ ö = +ç ÷ç ÷

è ø è ø
 

 1 21
2tan In(1 k )

k
- æ ö = +ç ÷

è ø
 

10. Official Ans. by NTA (B) 

Sol. 
2

3 2

dy 2x 11x 13 x 3
y

dx x 1x 6x 11x 6

æ ö+ + +
+ =ç ÷ ++ + +è ø

 

 p(x)dxò   
p( x)dx

I.F. eò=  

 
( )

( )( )( )

22x 11x 13 dx
p(x)dx

x 1 x 2 x 3

+ +
=

+ + +ò ò  

 Using partial fraction  

 
( )( )( )

22x 11x 13 A B C
x 1 x 2 x 3 x 1 x 2 x 3

+ +
= + +

+ + + + + +
 

 
4

A 2
2

= =  

 B = 1 
 C = –1 

 

( ) ( )p(x)dx A ln x 1 Bln x 2 c ln(x 3)= + + + + +òQ  

 
( ) ( )2
x 1 x 2

ln
x 3

æ ö+ +
ç ÷=
ç ÷+è ø

 

 I.F. = 
( ) ( )

( )

2
p(x)dx x 1 x 2

e
x 3

+ +ò =
+

 

 Solution  ( ) ( )y IF Q. IF dx= ò  

( ) ( )2
x 1 x 2 x 3

y
x 3

æ ö+ + +ç ÷ =
ç ÷+è ø x 1+

( ) 2x 1æ ö +
ç ÷
è ø

( )x 2

x 3

+

+( )
dxò

( ) ( )2 3 2x 1 x 2 x 3x
y 2x c

x 3 3 2

æ ö+ +
ç ÷ = + + +
ç ÷+è ø

 

 Passes through (0, 1) 
2

C
3

=   

 Now put x = 1  

 
3

y(1)
2

Þ =  

11. Official Ans. by NTA (B) 

Sol. m1m2 = –1 

 a2 + 11a + 3 2
1 2

1

1
m 220

m

æ ö
+ =ç ÷

è ø
 

 

D C

A B

Mm2

 
 Eq. of AC 

 AC = (cosa – sina) + (sina + cosa) y = 10 

 BD = (sina – cosa) x + (sina – cosa) y = 0 

 (10 (cosa – sina), 10 (sina – cosa)) 

 Slope of AC = 
sin cos

tan M
sin cos

a - aæ ö = q =ç ÷a + aè ø
 

 Eq. of line making an angle p4 with AC  

 1 2

m tan
4m ,m

1 m tan
4

p
±

=
p

±
 

 = 
m 1 m 1

or
1 m 1 m

+ -
- +

 

 

sin cos sin cos
1 1

sin cos sin cos,
sin cossin cos 11
sin cossin cos

a - a a - a
+ -

a + a a + a
a - aa - aæ ö +- ç ÷ a + aa + aè ø

 

 m1, m2 = tana , cota 

 mid point of AC & BD  

 = M (5(cosa–sina), 5(cosa+sina)) 
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  B (10(cosa–sina), 10(cosa+sina)) 

 ( )a AB 2 BM 2 5 2 10= = = =  

 a = 10 

 2 2
1

1

1
a 11a 3 m 220

m 2

æ ö
+ + + =ç ÷

è ø
Q  

 100 + 110 + 3 (tan2a + cot2a) = 220 

 Hence tan2a = 3, tan2a = 
1
3

 Þ or
3 6
p p

a =  

 Now 72 (sin4a + cos4a) + a2 – 3a + 13 

 
9 1

72 100 30 13
16 16

æ ö= + + - +ç ÷
è ø

 

 
5

72 83 45 83 128
8

æ ö= + = + =ç ÷
è ø

 

12. Official Ans. by NTA (A) 

Sol. 
2

x xx x
2cos 4 4

6
-æ ö+

= +ç ÷
è ø

 

 L.H.S £ 2. & R.H.S. ³ 2 
 Hence L.H.S = 2 & R.H.S = 2 

 
2x x

2cos 2
6

æ ö+
=ç ÷

è ø
  4x + 4–x = 2 

 Check x = 0 Possible hence only one solution. 
13. Official Ans. by NTA (B) 

Sol. A (a, –2) : B (a, 6) : C , 2
4
aæ ö-ç ÷

è ø
 

 since AC is perpendicular to AB. 
 So, DABC is right angled at A. 

 Circumcentre = mid point of BC. = 
5

,2
8
aæ ö

ç ÷
è ø

 

 
5

5 & 2
8 4
a a

\ = =  

 a = 8 

 

10

B

A 6 C(2, –2)(8, –2)

8

(8, 6)

 

 Area = 
1

(6)(8) 24
2

=  

 Perimeter = 24 
 Circumradius = 5 

 Inradius = 
24

2
s 12
D

= =  

14. Official Ans. by NTA (B) 

Sol. 

P(1, 2, 3)

Q R60°

x + 2y + z = 14  

 Length of perpendicular  

 
1 4 3 14

PQ 6
6

+ + -
= =  

 QR = (PQ) cot 60º = 2  

 \ Area of DPQR = 
1

(PQ)(QR) 3
2

=   

15. Official Ans. by NTA (D) 

Sol. A(2, 3, 9) ; B(5, 2, 1) ; C(1, l, 8) ; D(l, 2, 3) 

 AB AC AD 0é ù =ë û
uuur uuur uuur

 

 

3 1 8

1 3 1 0

2 1 6

- -
- l - - =

l - - -
  

Þ [–6(l – 3) –1] –8(1 –( l – 3) (l – 2)) + (6 + 
(l – 2) = 0 

 3(–6 l + 17) – 8(–l 2 + 5 l – 5) + (l + 4) = 8 
 8 l 2 – 57 l + 95 = 0 

 l 1 l 2 = 95
8

  

16. Official Ans. by NTA (B) 

Sol. 
3R

4B

3W

  

2R

5B

2W

 

A : Drown ball from boy II is black 

 B : Red ball transferred 

 
B P(A B)

P
A P(A)

Çæ ö =ç ÷
è ø

 

 

3 5
9 10

3 5 4 6 3 5
9 10 9 10 9 10

´
=

´ + ´ + ´
 

 
15 15 5

15 24 15 54 18
= = =

+ +
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17. Official Ans. by NTA (B) 
Sol. |z – 1 + i| ³ |z|  ;  |z| < 2   ; |z + i| = |z – 1| 

 

(0, 0)

(1, –1)
(1/2, –1/2)  

 

A

 

 

(1/2, –1/2)

(1, 0
)

(0,
 –1)

 

 

x + y = 0

x + y = 02 2

(1/2, –1/2)

 
 Hence 

 w = 2x + iy Î S    

 
1

2x
2

£  
1

x
4

\ £  

 Now 

 (2x)2 + (2x)2 < 4 

 2 1
x

2
<  

1 1
x ,

2 2

-æ ö
Þ Îç ÷

è ø
 

 
1 1

x ,
42

-æ ù
\ Îç ú

è û
  

18. Official Ans. by NTA (C) 

Sol. | a || b || c | 14=
rr r

 

 
2

a ^ b b ^ c c ^ a
3
p

= = = q =
r rr r r r

 

 So, 
1 1 1

a.b ab, b.c bc, a.c. ac
2 2 2

= - = - = -
r rr r r r

 

 (let) 

 (a b).(b c) (a.b)(b.c) (a.c)(b.b)´ ´ = -
r r r r r rr r r r r r

 

 2 2 21 1 3
ab c ab c ab c

4 2 4
= + =  

 Similarly  

 23
(b c).(c a) abc

4
´ ´ =

r r r r
 

 23
(c a).(a b) a bc

4
´ ´ =

rr r r
 

 168 = 
3

abc(a b c)
4

+ +  

 So, (a + b + c) = 16 

19. Official Ans. by NTA (C) 

Sol. 
2

1
2

x 3x 2
f(x) sin

x 2x 7
- æ ö- +

= ç ÷
+ +è ø

 Domain 

 
2

2

x 3x 2
1

x 2x 7

- +
³ -

+ +
 and 

2

2

x 3x 2
1

x 2x 7

- +
£

+ +
 

 2x2 – x + 9 ³ 0 and 5x ³ – 5 Þ x ³ – 1 

 x Î R 

 Hence Domain x Î [–1, ¥)  

20. Official Ans. by NTA (B) 

Sol. (p ® q) Ú( p ® r) 

 (~p Ú q) Ú (~p Ú r) 

 = ~ p Ú (q Ú r) 

 = p ® (q Ú r) º (3) is true. 

Now (1) (p Ù ~ r) ® q 

 ~(p Ù ~ r) Ú q = (~p Ú r) Ú q 

 = ~ p Ú (r Ú q) = p ® (q Ú r) 

 (4) (p Ù ~  q) ® r = p ® (q Ú r) 

 

SECTION-B 
1. Official Ans. by NTA (96) 
Sol. Let, mean = m = np  

 & variance = v = npq, p + q = 1  
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 Sum = m + v = 

165
2

 

 Product = mv = 1350 

 On solving, 

 m = np = 60 & v = npq = 
45
2

  

 \ q = 
3
8  

 \  P = 
5
8

 

 Hence n = 96 

2. Official Ans. by NTA (16) 

Sol. Pn = an – bn  x2 – x – 4 = 0 

 
2

15 16 14 16 15 14 15

13 14

P P P P P P P

P P

- - +
 __(1) 

 As Pn – Pn–1 = (an – bn) – (an–1 – bn–1) 

 = an–2(a2 –a) – bn–2 (b2–b) 

 = 4(an–2–bn–2) 

 Pn – Pn–1 = 4 Pn–2 

 Hence Expression (1) 

 
( ) ( )16 15 14 15 15 14

13 14

P P P P P P

P P

- - -
 

 =
( )( )15 14 16 15

13 14

P P P P

P P

- -
 = 

( )( )13 14

13 14

4P 4P

P P
 = 16 

3. Official Ans. by NTA (10) 
 Allen (Dropped or 10) 

Sol. 
1

X 1

1

é ù
ê ú= ê ú
ê úë û

 ; 

1 2 3

A 0 1 6

0 0 1

-é ù
ê ú= ê ú
ê ú-ë û

 

 XTAKX = 33 

 [ ]

k
1 2 3 1

1 1 1 0 1 6 1 33

0 0 1 1

-é ù é ù
ê ú ê ú =ê ú ê ú
ê ú ê ú-ë û ë û

[ ]
1 2 3 1

1 1 1 0 1 6 1 33

0 0 1 1

-é ù é ù
ê ú ê ú =ê ú ê ú
ê ú ê ú-ë û ë û

  

 As 2

1 2 3 1 2 3 1 0 6

A 0 1 6 0 1 6 0 1 0

0 0 1 0 0 1 0 0 1

- -é ù é ù é ù
ê ú ê ú ê ú= =ê ú ê ú ê ú
ê ú ê ú ê ú- -ë û ë û ë û

 

 4

1 0 6 1 0 6 1 0 12

A 0 1 0 0 1 0 0 1 0

0 0 1 0 0 1 0 0 1

é ù é ù é ù
ê ú ê ú ê ú= =ê ú ê ú ê ú
ê ú ê ú ê úë û ë û ë û

 

 8

1 0 24

A 0 1 0

0 0 1

é ù
ê ú= ê ú
ê úë û

 

 10

1 0 6 1 0 24 1 0 30

A 0 1 0 0 1 0 0 1 0

0 0 1 0 0 1 0 0 1

é ù é ù é ù
ê ú ê ú ê ú= =ê ú ê ú ê ú
ê ú ê ú ê úë û ë û ë û

 

 for K ® Even K

1 0 3K

A 0 1 0

0 0 1

é ù
ê ú= ê ú
ê úë û

 

 XTAKX = 33  (This is not correct) 

 [1 1 1] 

1 0 3K

0 1 0

0 0 1

é ù
ê ú
ê ú
ê úë û

1

1

1

é ù
ê ú
ê ú
ê úë û

 

 = [1 1 3K+1] 

1

1

1

é ù
ê ú
ê ú
ê úë û

 = [3K+3] 

 \ 3K + 3 = 33 \ K = 10 

 But it should be dropped as 33 is not matrix 

 If K is odd  

 XTAKX = 33  

 XTAAK–1X = 33 

 [ ]
1 2 3 1 0 3k 3 1

1 1 1 0 1 6 0 1 0 1 33

0 0 1 0 0 1 1

- -é ù é ù é ù
ê ú ê ú ê ú =ê ú ê ú ê ú
ê ú ê ú ê ú-ë û ë û ë û

  

 [ ] [ ]
3k 2

1 3 8 1 33

1

-é ù
ê ú- =ê ú
ê úë û

  

 [–3k + 13] = [33] 

 k = 20/3 (not possible)  

4. Official Ans. by NTA (6) 
Sol. 4 digit numbers  
 For divisibility by 55, no. should be  

 div. by 5  and 11 both  

 Also, for divisibility by 11  

 a + c = b + 5  

 for b = 1   a = 2,   c = 4  
   a = 4,   c = 2  
 for b = 2  a = 3,   c = 4  
   a = 4,    c = 3  
 for b = 3  a = 6,   c = 2  
   a = 2,    c = 6  

5
c dba 
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 \ 6 possible four digit no.s are div. by 55  

 (II) 5 digit number is not possible  

  (Not possible)  
5. Official Ans. by NTA (221) 

Sol. ( )
10 22 10

K
K 1

K C
=
å  

 ( ) ( )
10 102 210 9

K K 1
K 1 K 1

K. C 10. C -
= =

=å å  

 
10

9 9
K 1 10 K

K 1

100 C . C- -
=

= å  

 ( )18
9

18!
100 C 100

9!9!
æ ö= = ç ÷
è ø

 

 Þ 4862000 = 22000L 

 Hence L = 221 

6. Official Ans. by NTA (79) 

Sol. f(x) = 4|2x + 3| + 9
1

x
2

é ù+ê úë û
 –12[x + 20] 

 x Î (–20, 20) 

 f(x) is not Diff. at  

 x = IÎ{–19, –18, ....0,...19} = 39 

 at x = I + 
1
2

,   f(x) Non diff. at 39 points  

 Check at x = 
3

2
-

 Discount at x = 
3

2
-

  

 \ N. R(1) 

 No. of point of non-differentiabilty 

 = 39 + 39 + 1 = 79 

7. Official Ans. by NTA (195) 

Sol. y = 5x2 + 2x – 25 P(2, –1) 

 y' = 10x + 2 

 '
Py 22=  

 \ tangent to curve at P 

 y + 1 = 22 (x – 2) 

 y = 22x – 45 

 Q (a,b)

y = x –x +x3 2

2

2

C

dy
3x 2x 1

dx
= - +  

 2

Q

dy
3a 2a 1

dx
= - +  

 Hence 3a2 – 2a + 1 = 22 

 \ 3a2 – 2a – 21 = 0 

 3a2 – 9a + 7a – 21 = 0 

 (3a + 7) (a – 3) = 0  

 from curve  b = a3 – a2 + a 

 a = 3 

 b = 21 |2a + 9b| = 195  

 at a = –7/3 tangent will be parallel  

 Hence it is rejected  

8. Official Ans. by NTA (72) 

Sol. 

A

B

P q
M

q6

6 (2,–1)
C

13
2

 

 
6 12

cos
13 13
2

q = =  

 
5

sin
13

q =  

 PM = AM cotq 

 
12

PM 6
5

æ ö= ç ÷
è ø

 \ 5(PM) = 72 

9. Official Ans. by NTA (14) 

Sol. 
2 22

a b a 2 b+ = +
r rr r

 ; a.b 3=
rr

 

 As 2| a |
r 2 2| b | 2a.b | a |+ + =

r rr r 22 | b |+
r

 

 2| b | 2a.b 6= =
r rr

 

–7/3
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 2| a b | 75´ =
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10. Official Ans. by NTA (27) 

Sol. 
( ) ( )2 2
x 3 y 4

S : 1
16 9

- -
+ £  ;  

 x, y Î {1, 2, 3, .......} 

 T : (x – 7)2 + (y – 4)2 £ 36 x, y Î R 

 Let x – 3 = x : y – 4 = y 

 
2 2x y

S : 1
16 9

+ £  ;   

 x Î {–2, –1, 0, 1, .......} 

 T : (x – 4)2 + y2 £ 36  ;   

 y Î {–3, –2, –1, 0, .......} 

 

(–2,0)

(0,3)

(4,0) (10,0)

(0,–3)

(0,0)(–2,0)

( )0,2 5

( )0, 2 5-
 

 S Ç T = (–2, 0), (–1, 0), .....(4, 0)   ® (7) 

 (–1, 1), (0, 1), ........(3, 1)   ® (5) 

 (–1, –1), (0, –1), ........(3, –1)   ® (5) 

 (–1, 2), (0, 2), (1, 2), (2, 2)   ® (4) 

 (–1, –2), (0, –2), (1, –2), (2, –2)   ® (4) 

 (0, 3) (0, –3)   ® (2) 
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