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PART-1 : PHYSICS
Q. 1 & 4 5 6 7 8 9 10
A. A B B B A D D A D D
SECTION-I
Q. 11 12 13 14 15 16 17 18 19 20
A. A C A B B D A C C D
Q. 1 2 3 4 5 6 7 8 9 10
SECTION-II
A. 6 1 4 1 0 64 83 2 500 6
PART-2 : CHEMISTRY
Q. 1 2 3 4 5 6 7 8 9 10
A. C C B A D D D B A B
SECTION-I
Q. 11 12 13 14 15 16 17 18 19 20
A. D A D A B D B C D C
Q. 1 2 3 4 5 6 7 8 9 10
SECTION-II
A. 54 1107 14 20 5, 1 1 1 2 0
PART-3 : MATHEMATICS
Q. 1 2 3 4 5 6 7 8 9 10
A. A D © A B C B A A C
SECTION-I
Q. 11 12 13 14 15 16 17 18 19 20
A. A D A B A B C A A A
Q. 1 2 3 4 5 6 7 8 9 10
SECTION-II
A. 3 2 36 49 11 5 2 -1 1 1
(HINT — SHEET)
PART-1 : PHYSICS 2. Ans(B)

SECTION-|
1. Ans(A)

A B C
VK
v
before collision

V %

LA B8]

Just after collision

_ mv+2mv 3v

e

for block 'A'

V<V <V
3v

\'% \
— <K < — —
2\VA\4-1-4

A\
(VA)min = (VA )min = 5 = 5m/s
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For position---(1)

e
C +
Cc=a

S

v
For position---(2)

i

.
=3

vV Vv 0
(x—V)C+(x—0)2C=—q=—CTV
3X—V=—X
2
\Y%
X:_
6

CV
qac = 2C(x - 0) =3
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3.  Ans(B) 5. Ans(A)
ey = X
™ =5
o1,
: .CM:
IZ
Using guass law 2 9
£ Il :ICM+m <%) = ng2
= e G 2 9
/E ds = €y (1) IZ—ICM+m<5) :ngz
T
_ b, > _
qGin=9qt ?4nr dr W = AK
Ry
R 12 3g
2 p2 -~ __mRZ 2 2 _ TS
g TR M7 T3 Y TY TR
2
using F = macy
from equation -1 -
N-mg=m——-
1 4mb (r* —R?) 2
E 4nar =e—0<q+T> » 3mg  7mg
__ 1 ((a—27bRY)
E_4Tf€0< 2 T 6. Ans(D)
30 x 10
- wave — ———— = S5m/s
as E is constant, therefore ave 60 /

when boat is moving, suppose n waves are

2 _
q-2mbR;" =0 striking per minute
_a 16 x 1076 _, n:(Vrel x time) 10 x 60 60
21RT 27 x % x 107° A 10
4.  Ans(B) 7. Ans(D)
) 5 R 16
Time of flight = = = 5 = Ssec x 100 —x
2 R — 16x
100 — x

(Ff)football = <2I +5j) x5 ZIOi +25_]A
logR = log 16 + log x — log (100 — x)

(Fo)piper = (5187 +21 +4] +6] ) +(21 +37) AR Ax Ax
R - x TT00-x
=91 +21j AR _01 01
R 25 ' 75
. _ . - 04 16
distance =\/mf =17 % error = 0.4 +T =5 " 0.53

HS-2/12 . o 1001CJM202122002




fi%f Sample Test Paper - 01
8 Ans(A) 11. Ans(A)
Initially no. of active nuclei of P 32 = N
s E,—E =2 & =235
no. of active nuclie of P 33 = N, La
MN 12400
)\,;N; =9 .. (1) E2+235 = W =>E2=76keV
—Agt
AiNje ™ 1
finally ——— = —
maty AaNye ot 9 energy of atom = |E,| = 6keV
e~ oMt — g1
_ m8l 4m3 12. Ans(C) 2
— (A2 =) (Q_Q) L=1x4x02+ 28X107 4
Ty T, 2
9. Ans(D) =0.8+02=1
o 13. Ans(A)
va? +h? _ A h
T T Vs W Vs
V (M4
‘l; a
a a?+h? a’ y h? 2ah
before collision with pan A voVe s
L
Vo= 2g5 = \/g\li
Just after collision
M M
—Vo=(—+M]V
7 V0 ( 2 " ) 14,
Vo
V =—
3
2
for'A' -T + Mg + =Ma ....(1)
for'B' T-Mg=Ma ..(2)
V2 g Welec —/ qE . dx
D+Q)sa= — = —
H+@2)=a 18
10. Ans(D) =/quxc0s9
[h 2P, Ihl & 6 is obtuse angle
e T ;...;...;.;.;....P0
WFext + Welec =0
Pressure at same height is same, therefore
h=h, Wext = +ve
1001CJM202122002 o o HS-3/12
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16.

17.

HS-4/12 .

Ans(B)

Q

= nR2 el = 7R ?%b

7R %b
11r

't
N

AVAB = EnR —3 —1ir

1=

aR%b  7R?%b
EnR = T
9Rb
E=—"
22
Ans (D)
=—d—U =20 sin 2x
dx
a=—40 x for small 'x'
_ 1 _om
40 V10

) g cos 30° 2
ay=gsin30°- — =5—-6=-1m/s
V2

) g cos 30° 5
a, = —(gsin30°+ —— )=-11 m/s
V2

as limiting friction is greater than mgsin6,

12
block 'm' will not move after t = Wsec.

vy =12-1x2=10m/s

18.

19.

20.

Slope =—— = L
® g
E
tan30° =
go
2
E(l + %)
tan60° = ———
£o

h\ 2
= <1+E> =3=h=0.73R

Ans (C)
1.2V 1.5C
120 L4 e
[ 1l
' 0.25F
i,
5H |
6.8V 380 20 oy
Current through key
i=1i,+1i,
._ 8 —t 2, 6
1=§(l—e )+§(e t)"’ie

for minimum current

2:0 8 ot e X =0>e¢'=—

dt 5
L34 36

min =55 T 55 T 55 AP
Ans (D)

 (332-2) 332

=333 “\33:272) 3
f =330 Hz
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PART-1 : PHYSICS

SECTION-II
Ans (6)
h
r=
ur—1
_ 8
5 2
(3) -1
= 6 meter
Ans(1)

E =a cos ot + a cos wt cos ot
E =a cos oyt +

%[cos(m + o)t + cos(w — )]

o+ 4.8

_®T® _ *5 15
Vinax o o x 10
KE ax=hv-¢

- 438
6.6 x 107 x 22 x 10"
= —2.15
1.6 x 107"
6.3
Ans (4)
h
he  he eV
A A max

hc B he eV 1 [ he hc
20 Amax 3 3

Ans (1)
vpy = (ihg) = (%) R for 1* case
vpy = iA10 = (%) for 2™ case
taking ratio

2R+

= 1
(R+1)

X, y)

mg

Just to prevent from toppling, mg must pass

through toppling point.

xCM=6O=%:x=IZOCm

25x%x 1073
p=90= 23

90 %23
B~— ™35

= 82.80 kQ

B

kQ

Ans (2)

B = HoeoA dE
2ar  dt

B=185x10""%T

Ans (500)

Al = Alg + Al

2.1=Alg+2 = Alg=0.1 mA
Vin = Alg Rjy

0.05=10"*R,,

R, =500 Q
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Ans (6)
- M__S
V10

B =y, (H+I)

=4x x 107 (0.5 x 10* + 5 x 10%

=6.28

H=0.5x10*

PART-2 : CHEMISTRY
SECTION-I
Ans (C)
H;PO; + 2NaOH — Na,HPO; + 2H,0
50ml 1M
IM V=2?

N NaoH 2
~ tmro. 1

NH;PO;

IxV 2
= 30 % 1 _T: VNaon = 100 ml

H3P02 + 2NaOH — NaH2P02 + HzO
100ml 1M

M V=27

N'NaoH
=
NH;PO;

1 xV 1
= 3 % 100 = T:>|VNaOH :200ml|

Ans (B)
Ksp 82 Ksp
Ka (H*) Ka (17

_ [22x107'6 .,
B \/6.2 <100

s=19x107°

1
1

Hence answer is (B)
Ans (A)

(a) Water L} ice; AS =—ve

(b) Water —10°C 3
(c) N,(g) + 3H,(g) — 2NH;(g); DS = —ve

(d) Adsorption; AS =—ve

(e) NaCl(s) — Na'(aq) + CI (aq); AS = +ve

Ans (D)
Cheese — liquid in solid
Pumice stone — gas in solid

Hair cream — liquid in liquid

Cloud — liquid in gas
Ans (D )

s ﬁ T
(Loft):ahsed lone pair less Basic
Lonepair) involve in than(c)

aromaticity  most due to al

Weakest base basic  effect of I™

(least Basic) Nitrogen
Ans (B)

OH
@J/ s %
exr;ess)

_()KOH(Ale)
(H)H+ o anH O+
CHO ||
+ | + H-CH

CHO CHO
Ans (A)

/—CH\@E:SE

& | _0 [ 2CHMsR:
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10. Ans(B) 14. Ans(A)
NH, N.c1® According to question all the complexes are
aN 1 in.
@ 4% N Oi_: Hel (X) Major product oW spin
273TEK Complex Configuration | No. of
unpaired
CH"\‘\I ~CH, electrons
) [V(CN)[* t, e, 3
[Cr(NH3)]* t €q 2
[RuNH,)oJ* t e, 1
[Fe(CN)6]4_ tZQGeQO 0
CH"\N _CH, Correct option : (1)
15. Ans(B)
3Cl, + 6 OH- — 5CI-+ C1O5 +3H,0
N‘N—@ 16. Ans(D)
(Y) Calcination in carried out for carbonates and
Major product . . . .
oxide ores in absence of oxygen. Roasting is
11. Ans(D) o 6 carried out mainly for sulphide ores in presence
1 2 >é we O ?e of excess of ox
ygen.
s 0 Sy
Enolate A 17. A.ns ( B )
,H,H—O—H Lewis base : Chemical species which
0 (I?e@ O ou has capability to donate electron pair.
>6/C’ON3 (i) I, NaOH
. mw CH; In NF;, SF,, CIF; central atom (i.e. N, S, Cl)
(el having lone pair therefore act as lewis base.
HCl
\(l)’ o In PCIS central atom (P) does not have lone
W‘\O pair therefore does not act as lewis base.
O, (16 electrons)
Modulation index: M = I G%S’ c}f, G%s’ ng, G%pz
Given 2A, =8 Mop = Maps May = Thy s O3
AL+A =9=2A =5 Bond order of O, = 2
4 —
Cm=t_08 Bond order of O, = 1.5
Bond order of ng > 1
13. Ans(D) Bond order of O = 2.5
Correct pyranose structure is
19. Ans(D)
HO—C—H Highest ionic mobility corresponds to lowest
HO_CFH 0o —» Tl}(lie corresponding extent of hydration and highest size of gaseous ion.
o aldopyranose is
= o Hence Sr*" has the highest ionic mobility in its
HO—C—H HO 0,0H .
e K Hoﬂ aqueous solution
(l,‘H:OH OH 20. Ans(C)
A Hemiaceb AgCl + 2NH3 — [Ag(NH3)2]"CI”
soluble
1001CJM202122002 o o HS-7/12
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PART-2 : CHEMISTRY Ans (20)
SECTION-II Fe3+ +3¢e —» Fe
1. Ans(54)
1=C.R.T 3F ——3 1 mole Fe is deposited
7:47= € 0.085 300 For 56 g ———3% 3 x 96500 (required charge)
C=03M
= -1 3 x 96500 :
0.3 x180 gL For 1g % a (required charge)
=54 gL 56
3 x 96500
2. Ans(1107) For 0.3482 ¢ y 25 o % 0.3482
Given : 2 mole of N, gas was present as inert
= 1800.06
gas.
Equilibrium pressure = 2.46 atm Q=it
PCls(g) = PCli(g) + Cly(g) 1800.06 = 1.5 t
t=0 5 0 0
t =20 min
t=Eq" 5-x X X
from ideal : Ans (5)
t
rom 1deal gas equation No. of chiral centres
PV =nRT
2.46 x 200
=5 -x+x+x+2)x0.082 x 600
x=3 Ans (1)
p = fpcl xfck [P“’tal ] Ofloxacin
NpCis N+total
3x3 246 Ans (1)
2 10 5-1
] DU=4+1—<—>:3
=1.107=1107 x 10 2
H;C—CH=CH—C=N
3. Ans(14)

HS-8/12 .

weight of organic compound = 0.2g

-3
mass of N,(g) evolved = 2242—‘:0 x 28
_ -3
=28 x 10°g
-3
% of N:%xloozm

£

5p
or
CH, =C=CH=CH=NH
Zero sp3 carbon
Ans (2)

. . . . 2-
Diamagnetic species are: N,, O,

° 1001CJM202122002
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10. Ans(0)
[Co(H,0),]*"
CO+2

3d 4s 4p
ANNNnnINEEEE

number of unpaired e =3
u=+15BM
[Cr(H,0)¢]*"

Cr+3

3d 45 4p
AT T LT

number of unpairede =3

u=+15BM

Difference in spin only magnetic moment
=0

PART-3 : MATHEMATICS
SECTION-|
1. Ans(A)

p aé%g

r8

p=q=4,3,56,7,8
p=q=1,2,3,6,7,8
(P=qV(a=1
=1,2,3,4,5,6,7,8
Which is universal set
=~ Tautology

2. Ans(D)

S; =X tan 0; = sin 2p,
S, =X tan 0, tan 0, = cos 2

S; =X tan 0, tan 0, tan 65 = cos B,

S4:—Sil’ll3
S1 —S3

tan (0 + 0, + 03+ ) = ——
an (0 + 6, + 03+ 6y) 1S, 75,
_ sin2B—cosfP
"~ 1 —cos2p—sinp

2sinf—1
_ cosB(2sinf—1) — cotB

~ sinp(2sinp— 1)

1001CJM202122002 .

Ans (A)

Y a?+2ab<0= (a+b)’ + (b+c) + (c+a)> <0

>a+b=0,b+c=0,c+a=0

Ans (B)
IA-Al=0

Ans (C)

Ans (B)
z+z
2

=l|z—1|

=>x2=(x—1)2+y20ry2=2x—1

t2+1 t5+1
LetZl < 12 ,t1> &22 ( 22 ,tz)

T try — 1
arg(21 — Z2) = ? = oo = \/§
24

2

2
t1 +1

— V3

=

2
= Im(21 +Zz) = —

Ans (A)

P(S) + P(F) = 1

P(S) = 2P(F) = ()= 5 . P(S) = =

W] —

Required probability
2\ 7 1\? 2
_6 il - 6 =
_c4(3) (3) +c5(3
2\ /1\° 496
6 — — = —
#e(3) (3) -7
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9. Ans(A) 12. Ans(D)
y= ‘g—sin’l (sinx)‘-k!g —cos ! (cosx) /‘ﬁg)
L
iQ
s s i
y= |3 -=x]+[Z -
I T 4x+9y-18z=1
NI THLIN e
A 2 " Any point on line is
T
ZZX—WXG[T“] Q(1 —2n, —1+43%, 5+41)
y
() ~ Direction ratios of PQ
1(n n’
Area:g(g)“ij are (—2%, 3L—3, 41 +2)
Of 2 mo PQ is perpendicular to the plane
10. Ans(C) = PQ is parallel to normal of the plane
nsinx _ —20 _3A—-3 _4+2
A= / dx 4 9 —18
%2
0
T T
. 1 cosx 4
_(smx< X>)0+/ . X 13.
0
T
A:O—(—1)+/ CO;X dx
0
Put x =2y
/2 5
A=1+ COS 2X d
0/ X 4x — 5y =20
/2 Let mid point chord is p(h, k)

Equation of chord T = S;
hx +ky—-9=h*+k*-9

11. Ans(A)

hx +ky=h*+k> ... (1)
Lety+1=Y
dy , 2 Let (x4, y,) is a point on line 4x — 5y =20 ....
™ LT @)
Put —— —k Equation at chord is
dk 2 T=0
= = +k(—x)=e7 Equation of chord of contact with respect to P
X2 —
[F —e = XX tyy1 =9 ....2) ‘
T (1) & (2) represent same line
k:(x—i-c)ex/ X_1_Y_1_L
h k h24Kk2
Put k= ———
Y y+1 . __ 5 %
yrl=——L ) i T T etk
(X+C) ex?/2 (lel) lies on L.
Whenx=2,y=0,thenc=72—i2 4 x 9h B 59k
e =
. . . - h2+kz h2+Kk2
differentiate equation (i) jz putx =1 Locus of p(h,k) is
dy e
t (= —_— 2,2 -
we ge <dx>x1 RO 20(x" +y)—36x+45y=0

HS-10/12 . o 1001CJM202122002
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14. Ans(B)

Normal slope m = 2
~ PointP (4, - 4)

= Point Qis (9, 6)

1
Slope of tangent at point Q is 3
21
L tana = 2 =1
1+ 3
Q(9.6)
Q
tan™2
P
(4.-4)
= 0= =
4
15. Ans(A)

4
Here and 2ae=8m ;e = g,a:5m
. b*=a’(1-¢)=9 = b=3
Thus, required area = mab = 157 sq.metre.

16. Ans(B)

D

(2,5)
Let third vertex is ¢ (h, k)

AB 1CD
k-2 5-—(=3)

=—1
T ho1 —2-4
= 3h-4k+5=0 ..(1)
similarly AE 1 BC
-3-2 k-5 _

X
4—1 ~ h—(-2)
= 3h-5k+31=0 ..Q2)

solving both, gives h=33,k=26

1001CJM202122002 .

17. Ans(C)
f(x)=3x>-12x +9
=3(x-1)x-3)

for maximum or minimum, f' (x) =0

~ x+1,3but3 €0, 2]

. only one critical point in [0, 2] isx =1

- Greatest value 1 = max. {f(0), f(1), f(2)}
=max. {1,5,3} =5

Least value m = 1

st =5t 18 =626

19. Ans(A)
: X X X X
f(x) = n“—@; (cos 5008 57 :C0S ... cosz—n)
. sin X sin X
= g =
e sin(%) x
2

20. Ans(A)

= sin( sin~! 1 + cos™! 1
= s 3 Ccos 3
(s (5) + o
+ cos| tan E -+ cot
= sin(z) + COS(E)
2 2

)

N —

PART-3 : MATHEMATICS
SECTION-II
1. Ans(3)
2sin® o — 7sin o + 7sino— 2 = 0
= (sina—1)(2sin*a—5sina+2)=0

= (sina—-1)2sina-1)(sina—-2)=0

1
=>sina=1&sina=§
N _mom S5n
=266
Ans. 3
2 Ans (2)

o HS-11/12
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4.  Ans(49)

LetT, , 1s max.

100Cr

(r+1)(r+2) (r+3) (r+4)

104
= Crid is max, when
101. 102. 103. 104 ’

Ty =

r+4=>52
r=48

so term is 49"

5. Ans(11)

Al() + A12 = /tan 1OXdX + /tan 12XdX

= / (tan 1Ox—i-tanlzx) dx
/tan X (1 + tan x) dx
I/tanlox. sec?xdx

Let /tanx =t = sec’xdx = dt

11

t
Ao+ A :/t“)dt: F“‘

_ tan ''x

11

+2A

6. Ans(5)

I= /(sin 100x. cos X 4 cos 100x. sin x) sin**x. dx

1= /sin 100x. cos x. singgxdx+/cos 100xsin % dx

sin(100x)sin'®x 100
100 100

/ cos(100x)sin ' xdx+

/cos 100x sin'%%x . dx

[ sin(100x)sin'*x c
- w00

HS-12/12 .

10.

Ans (2)

S R

{(Mi=3j+k)- ((-7-k)} (i-7-Fk)

Given,

=

(I+1+1)
=2(i-7-¥)

> (A+3-1)
((-j-&)=a(i-j-¥)
= (1+2)

(i-7-k)=4(i-j-%k

On equating the coefficient of , we get
At+2=4=)0=2

Ans (-1)

Homogenisation

5x° + 12xy — 6y” + (4x — 2y) (x + ky) + 3(x +
ky)>=0

Because pair of st. line equally inclined with
the x-axis.

So, coefficient of xy = 0

12+4k—-2+6k=0

10k=-10

k=_

Ans(1)
f0)=0, f(0)=1, f'(0 =1, f"(0) =2

glitx) =x = g({(x)) F(x)=1
—f'(x)

= gi) = L
, (f'(x))
= g () 2
_ Funrm—wmeml
(t'00)°)
Putx=0
g”(0) 1= _{1 x2;3:< 1} _1
Ans(1)
_ o™X —¢* +1In (secx +tanx) —x
f(O) - llﬂzo tanx — X
T ) (secx +tanx) — x
- xgloe tanx — x + lgnoln tanx — x
. secx—1 1 3
B 1—i_ilgioseczxfl - H_E T2

° 1001CJM202122002




