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Sol.

SECTION-A
Let d be the distance of the point of intersection of
the lines X+6 =Z=Z+1 and
3 2 1

x-=7 y-9 z
4 3

;4 from the point (7, 8, 9). Then

d*+ 6 is equal to :
(1) 72 (2) 69
3)75 (4) 78
Ans. (3)

X+6:y:z+1:x

3 2 1

(D

x=3L-6,y=2A,z=A—-1

x=7 y=-9 z-4

y 5 . o)

=p

x=4pu+7,y=3u+9,z=2pn+4
3A-6=4p+7=31-4u=13 .(3)x2
2A=3u+9=21-3u=9 ..(4)x3

6L — 8u =26

6L —9p=27

o+

p=-1

=3%r-4(-1)=13

3A=9

=3
int. point (3,6,2); (7,8, 9)
d’=16+4+49=69
Ans. &’ +6=69+6=75

.

2.

Sol.
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Let a rectangle ABCD of sides 2 and 4 be inscribed
in another rectangle PQRS such that the vertices of
the rectangle ABCD lie on the sides of the
rectangle PQRS. Let a and b be the sides of the
rectangle PQRS when its area is maximum. Then

(a+b)?is equal to :

(172 (2) 60
(3) 80 (4) 64
Ans. (1)
R
4cos(90-0)
D 4 90-6
2sin(90-0
2 sin( )
S 2 2 Q
2c0s(90-0)
A 4 06y"B
I ?
&/00 b(oo%
P

Area = (4cos0 + 2sin0) (2cos6 + 4sinb)

= 8¢0s’0 + 16sinBcosh + 4sinBcosd + 8sin’0
=8 + 20 sinBcosO

=8 + 10 sin20

Max Area= 8+ 10 =18 (sin20 = 1) 6 =45°
(a+ b)> = (4cosO + 2sind + 2cos0 + 4sind)
= (6c0s0 + 6sin0)

=36 (sind + cos0)’
= 36(2)°

=72
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Let two straight lines drawn from the origin
O intersect the line 3x + 4y = 12 at the points P and
Q such that AOPQ is an isosceles triangle and
ZPOQ = 90°. If [ = OP* + PQ* + QO? then the

greatest integer less than or equal to / is :

(1) 44 (2)48
(3) 46 (4)42
Ans. (3)
Q(rcos(90+0), rsin(90+0) = (—rsinb,rcos0)
P(rcos6, rsin0)
0
0 N

3x +4y=12

3(rcos0) + 4(rsinB) = 12
r(3cosO + 4sinB) =12 ...(1)
3(-rsinB) + 4(rcosB) = 12
r(-3sin0 + 4cos0) = 12 ...(2)

12V (12Y
(_j +(_j =(3c0s0 + 4sin0) + (—3sin 0 + 4cos0)’
r T

2
Z(EJ =9+16
Tr

2x144

1’2

288
="—=r
25

- ()

¢ =0P*+ PQ* + QO?

=25 = 288 =251’

(=r"+1" +r’(cosO + sind)’ + r’(sind + cosO)

=2r" + (1 + sin20 + 1 — 2sin20)

=2 +2r

=477

=4(2§§)=112%=4608
25 25

[/]=46

.

4.

Sol.
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If y = y(x) is the solution of the differential
dy

equation + 2y = sin (2x), y(0) = %, then

T .
y[gj is equal to :

(e 2)e™
(3) e11/4 (4) en/8
Ans. (2)

dy

3
—+2y=sin2x, y(0)==—
o y(0) 2

1F= el =

y.e™ :Jezx sin2x dx

x e?*(2sin2x —2 cos2x) N

€ C
Y 4+4
1(0-2
x=0,y= 3 = i.lz © )+C
4 4 8
é=—1+C
4 4
=C
2sin2x —2cos2x ox
= 2 +1le

kg

-2
x=£, y=l 2sinZ —2cos= |+e (gj
8 8 4 4

g

y=0+e 4

For the function
~ 2 > T
f(x) = sinx + 3x — — (x” + x), where x € O’E ,
n
consider the following two statements :

(D fis increasing in (0,%) )

(IT) ' is decreasing in (O,gj .

Between the above two statements,
(1) only (I) is true.

(2) only (II) is true.

(3) neither (I) nor (II) is true.

(4) both (I) and (II) are true.
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Sol.

Sol.

Ans. (4)

f(x) = sinx + 3x — 2 (x*+x) xe {O,E}
s 2
2
f(x)=cosx+3 - =(2x+1)>0 fx) T
T
. s
f(x)=fsmx+075(2)
. 4
=—sinx— — <0 f(x) ¥
T
O<x<E

= —2(0 <2x< Tc)

7T \+1 +1 +1

_2, _—2(2x +1)> —3(n+ 1)
T T T
+3 +3 +3

3—%>3—%(2X+1)>3—%(n+1)
T T s

(+ve) (+ve)

If the system of equations

Illx+y+Az=-5

2x+3y+5z=3

8x—19y—-39z=p

has infinitely many solutions, then A* — p is equal

to:

(1) 49

3) 47

Ans. (3)

IIxty+Aiz=-5

2x +3y+5z=3

8x —19y—-39z=p

for infinite sol.

(2) 45
(4) 51

11 1 A
D=2 3 5 (=0
&8 -19 -39

= 11(=117 + 95) — 1(~78 — 40) + A(-38 — 24)
= 11(-22) + 118 — 1(62) =0
— 620 =118 —242

124

- A=
62

-2

.

Sol.

Sol.

lim =
x—0
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5 1 =2
D, =[3 3 5[=0
wo-19 -39

= -S5C1174+95) - 1(-117=5u) - 2(-57-3w =0
= -5(-22)+ 117+ 5p+ 114+ 6p=0

= 11lp=-110-231=-341

= u=-31

Mon=(2) - (31)=16+31=47
LetA={1,3,7,9, 11} and B= {2,4, 5,7, 8, 10, 12}.
Then the total
f: A — B, suchthat f (1) + f(3) = 14, is :

number of one-one maps

(1) 180 (2) 120
(3) 480 (4) 240
Ans. (4)
) (7
1 2
3 A\ [ 12 4
5
! 7
? 10 8

A=1{1,3,7,9,11}
B=1{2,4,5,7,8,10, 12}
f(1) + f(3) = 14

)2+ 12

(i) 4 + 10

2% (2%5%4x3)=240

sin3x + asinx —cos3x
b
3

If the function f(x)=

x € R, is continuous at x = 0, then f(0) is equal to :

(H2 (2)-2
(34 (44
Ans. (4)

() = sin3x + asinx —3cos3x

3
X

is continuous at x =0

e RVl
3x 3 +...+o{x BJ B(l 2
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—[3+x(3+oc)+9BXZ +[_27—aj :
— £(0)

. PRMERNE
x—0 X
for exist
27 o
B=0,3+ta=0, =f(0)
NEER
a=-3, -2L - _gq)
6 6
—27+3
f(0) = =4
(0) o
136sinx

9. The integral dx is equal to:

St |a

3sinX + 5cosx

(1)3n—-501log.2 + 20 log. 5
(2)3m—251log.2 + 10 log. 5

(3) 31— 10 loge(2\/5) +10 log. 5
(4) 3m—30 log.2 + 20 log. 5
Ans. (1)

/4 .
Sol. 1= [ 136sinx 4

0 3sinXx + 5cosx

136sinx = A(3sinx + 5cosx) + B(3cosx — 5sinx)
136 =3A-5B (D)
0=5A+3B ...(2)

3B=-5A= Bz—gA

136 =3A—5(—§A)

136 = 3A+?A

136_34A

136x3
34

= A= =12
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10.

Sol.

/4 . n/4 .
- J~ A(3s1nx+SCosx)+ J- B(3cosx —5sinx)

3sinX + 5cosx 3sinX +5cosx

0 0

= A(x)g/4 + B[ﬂn 3sinXx + SCosx)]ﬂ/4

_12( ) 20(n (J’ J’j m(0+5)

=31 —20/n42 +20(n5
5
=31-20x EﬁnZ +20/n5

=31—-50/n2+20/n5

The coefficients a, b, c in the quadratic equation
ax’ + bx + ¢ = 0 are chosen from the set

{1, 2, 3, 4, 5, 6, 7, 8}. The probability of this

equation having repeated roots is :

(1) ﬁ @) ﬁ
3 = @) >

64 128
Ans. (3)

ax’ +bx+c=0

a,b,ce {1,2,3,4,5,6,7,8}
Repeated roots D =0

= b’ —4ac=0= b’ =4ac

g8 1

Prob = =—
Eqx8x8 64

= (a,b,¢)
(1,2,1);(2,4,2);(1,4,4);(4,4,1);(3,6,3) ;
(2,8,8);(8,8,2);(4,8,4)

8 case
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11.

Sol.

12.

Sol.

Let A and B be two square matrices of order 3
such that |A| =3 and |B| = 2.
Then |A" A(adj(2A)) ' (adj(4B))(adj(AB)) 'AA|

is equal to :

(1) 64 (2) 81
(3)32 (4) 108
Ans. (1)

|A|=3,|B|=2

ATA(adj(2A))"! (adj(4B)) (adj(AB)) 'AAT]
= 3x3x|(adj(2A)'| * [adj(4B)| x |(adj(AB)) '|x3x3

\} \} \}

1 7125 92 1
ladj(2A)| ladj(AB)|
1 ~ 1
~ 2%[adjA| " |adjB-adjA|
B R
T 2032 223

:34.261.32. 12, 2.221'32 —64

Let a circle C of radius 1 and closer to the origin be
such that the lines passing through the point (3, 2)
and parallel to the coordinate axes touch it. Then
the shortest distance of the circle C from the point
(5,5)is:

(1) 242 (2)5
(3) 42 (4) 4
Ans. (4)
e Q(5,5)
.............. P(3..2)
: R

)
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13.

Sol.

Coordinates of the centre will be (2, 1)

Equation of circle will be

(=2 +(y-17=1

QC=(5-2 +(5-1)

QC=5

shortest distance

=RQ=CQ-CR

=5-1

=4

Let the line 2x + 3y — k = 0, k > 0, intersect the

x-axis and y-axis at the points A and B,
respectively. If the equation of the circle having the
line segment AB as a diameter is x> + y* — 3x — 2y =0

and the length of the latus rectum of the ellipse
X+ 9y =k is i , where m and n are coprime,
n

then 2m + n is equal to

(1) 10 2) 11
3)13 (4) 12
Ans. (2)

Centre of the circle = [%,1)

Equation of diameter =2x + 3y -k =0

2[%j+3(1)—k =0

=k=6

Now, Equation of ellipse becomes
x*+9y* =36

2 2
x|y

6> 2?
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2 2
length of LR = 2b° = 22 =
a 6

V4 Z
4 %

|Zl| |Zz|

A\ | oo

4_m
3 n

o)

J<2tilele)

S 2m+n=2(4)+3=11

14.  Consider the following two statements :

.. statement I is correct

For Statement 11 :
Statement I : For any two non-zero complex

a_ _ b __ ¢
y=z| |z=x| [x-y]

numbers z;, z,

V4 Z
4 %

|Zl| |ZZ|

(|Zl |+ |Zz|)

S2(|Zl|+|22|) and a2 b2 2

y-7" |z=x" [x-y|
Statement II : If x, y, z are three distinct complex
2 2 _
a=Mly-z)=My-2)(y-2
numbers and a, b, ¢ are three positive real numbers ( )

b . b’ =Mz-x)(Z-X) and > = A(x - y)(X-Y)

such that , then

y=2 fe=x -y

2 b2 CZ Y=z Z—-X X-—-Y

Statement II is false

Bet the ab t tat t . . .
crweett The above two stalements, 15. Suppose 0 {0,%} is a solution of 4 cosO — 3 sin® = 1.

(1) both Statement I and Statement II are incorrect.

.. . Then cos0 is equal to :
(2) Statement I is incorrect but Statement II is correct. q

6-+/6

. .. 4
(3) Statement I is correct but Statement I is incorrect. 1) —— 2) ——
(3v6-2) (3v6-2)

(4) both Statement I and Statement II are correct.

6+/6 4
Ans. (3) (3) _ VTNV 4) 4.
Sol. StatementI : (3\/€+2) (3J€+2)
Ans. (1)
(121 +2.]) |§—1|+|§—z| 2 -
so 102 | 2
+ tan 2
Since |21 + 22 | <|Z1] | %2 1+tan 5
|Zl| |Zz| |Zl| |Zz|
0
let tan—=t
PN ?
|Zl| |Zz| |Zl| |Zz| 4—4‘:2—6t=1
1+t
|§_1|+|§_2|S2 442 —6t=1+1¢
1 2

Download the new ALLEN app g

& enroll for Online Programs
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=5t +6t-3=0

6% J36-4(5)(-3)

JI00—1=m = m=9

1 1 1

— ... =n
2(5) 1.2 23 799.100
6% [ N T
10 1 2 2 3799 100
_—6+46 PRI
T 100
3+26 2=H
t:T 100
99
26-3Y 24+9-126 (m,n)=|9,—
, 1= - === 100
1-t 5 25
COSQ:th: 2 2a+9-1246
_ +9-
1+ 26 -3 “[25} = 11(9) - 100 R
5 100

0 25-33+1246 1246 -8 6J6-4 29+646

= = = X
25433-126 58-126 29-6J6 29+6+/6

=99-99=0
Ans. option (4) 11x—100y =0

100+150J6 4+6V6 4—66 17. Letf(x)=x"+2x +3x+ 1, x € R, and g(x) be a
= = X
625 25 4-6V6 function such that g(f(x))=x for all x € R. Then
200 -8 4 -
= = = &0 is equal to :
25(4-676) 4-6v6 362 27
16. If ! + ! +..4 ! d (7 ()42
. it—————==m an
J+2 2+ J99 + /100 3) 1 (4) 14
1 +L +.ot B n, then the point (m, n) Ans. (4)
12 23 99100 SO]. f(X):X5+2X3+3X+1
lies on the line Fi(x) = St 4 63 43
DH11x-=1)—100(y—-2)=0
() 16~ 1) =100 =2) F(l)=5+6+3=14
) 11(x —2) - 100(y — 1) =0
g(f(x)) =x
(3) 11(x — 1) — 100y = 0
g(fx)f(x) =1
(4) 11x — 100y = 0
for f(x) =7
Ans. (4)
S +H2x+3x+1=7
Sol ! + ! +..+ ! =m
T2 2B T 9 4100 =x=1
1 1
Vi-2 V243 9900 gNf)=1=g(N=r =
ottt - . =m '@ 14
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x=1L1fx)=7T=g(7)=1

g _ 1 _
g'(7) 1/14
If A, -1, 2), BG, 7,

—6), C(3, 4, —10) and

D(-l, -4, -2) are the vertices of a quadrilateral

ABCD, then its area is :
(1) 12429
(3) 247

Ans. (1)

A(l,-1,2)
B(59 77 _6)

C@3, 4,-10)
D(_l s _4: _2)

(2) 2429
(4) 487

Area = %‘Exﬁ‘ :%‘(2% +5)-12k)x(61+11] —412)‘

=%‘1121—64}—8f<‘

:4‘14?-8}-1%‘
= 4196 + 64 +1
= 4261
—12429
The value of I2y(1+—512ny)
l+cos”y

2
1) 72 n L
(1 () 5
3) < 4) 2n?

2

Ans. (1)

I 2y(1+sin y)
1+cos® y

=T

.

20.

Sol.
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WY

-]

]E 2y s1n2y dy

1+cos y Ll+cos™y

(0dd) (Even)
siny

=0+22|y| ———|d
'([y[1+coszyJ Y

1= 4] ysiny 4y

1+cos’y
- 41(“ ysiny

1+ cos’ y
20 = 4[—“5”1-‘/ dy

1+ cos? y
1=2n[—0Y_g

o ltcos’y

——27{—2—71 =7
4
If the line 2_X=E=4—z makes a right
4h+1
angle with the line x+3:1—2y:5—z , then
3u 6
4\ +9pis equal to :
(13 2)4
35 46
Ans. (4)
X2 4, )
3 41 +1
2
x-2 Y73 z-4
(-3) (4x+1j (-1)
3



https://allen.onelink.me/90jx/6vbiypp4

Final JEE-Main Exam April, 2024,/05-04-2024/Morning

= ®
=5 ALLEN
CAREER INSTITUTE
KOTA (RAJASTHAN)

padh to suceess

21.

Sol.

Xx+3 1-2y 5-z

.2
3w 6 7 @
1
x+3 Y7, z2-5
3w 3 D
41 +1

Right angle = (-3)(3p) +[ j(—3) +(=D(-7)=0

3
OQu—-4r-1+7=0
40 +9u=6

SECTION-B
From a lot of 10 items, which include 3 defective
items, a sample of 5 items is drawn at random. Let
the random variable X denote the number of
defective items in the sample. If the variance of X
is %, then 9667 is equal to
Ans. (56)

X = denotes number of defective

x o 1] 213
T35
PO 211212
x> | 0 1 4 9
px2| o S 120159
i1 2112 |12
S 103
pxi | 0 12
18
:Z X, = —
IJ' pl 1 12
34
Tp.xo =—
p1 1 12

o’ =Zp;x; —(w)?

34 _(18Y 179
12 (12 6 4
34-27 1

12 12

966> =96xl=56
12

.

22,

Sol.

23.

Sol.
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If the constant term in the expansion of

9
(1+ 2x — 3%%) @xz —ij is p, then 108p is equal

3x

to

Ans. (54)

(1 +2x—3x3)(%x2 —ijg

3 1y
General term m (EXZ ——j

3x
39—2r 4 N
=9Cr' = (~1)" -x'83
0_9 1L o_ 7
Put r =6 to get coeff. of x” ="C,-— X" =—xX
6’ 18
375
Put r =7 to get coeff. of X = 9Cr -2—2(—1)7 X7
9 . 1 —3:—_1 -3
73522 27
(1+2x—3x3) lXO—L -3
18 27

The area of the region enclosed by the parabolas
y=x"—5xandy=7x —x"is

Ans. (72)

NTA Ans. (198)

y=x’-5xandy=7x-x

9(x)

(6,6)

f(x)
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[}/ (200~ fG)dx

E((7X —x3)—(x* - SX))dX

J.6(12x—2x2)dx ={12£_£T
0 2 3

=667 - 2(6)

=216 144 = 72 unit’

The number of ways of getting a sum 16 on
throwing a dice four times is

Ans. (125)

x'+x* ..+ x%

4
X4{1_X6j
1-x

x(1=x%)*(1—=x)™*

x'1-4x° + 6x"2....] [(1x) ]

& —4x""+6x'..) (1x)™
(x*—4x"+6x"%) (1 + *Cpox? +°Cex® ...)
(PC—4°C+ 6)x'°

(PC3—4°C4+6)
=35x13-6x8x7+6
=455-336+6

=125
If S={a e R:[2a— 1] = 3[a]+2{a}}, where [t]
denotes the greatest integer less than or equal to t

and {t} represents the fractional part of t, then
7223 is equal to

ae$
Ans. (18)

[2a— 1| =3[a] +2{a}
[2a—1|=[a] +2a

.

26.

Sol.
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Case-1: a >l
2

2a—1=[a] +2a

[a]=-1 .. ae[-]1,0)Reject

Case-2: a< l
2

—2a+1=[a]+2a
a=[+f

2(0+H)+1=1+21+2f

Hence a= l
4

722a:72x%:18

aeS
Let f be a differentiable function in the interval
£1(x) - xf(t)
t—x

for each x > 0. Then 2 f(2) + 3 f(3) is equal to

(0, o) such that f(1) = 1 and lim 1

t—x

Ans. (24)

lim t2f(x) — x*f(t) _

t—x

1

t—x

i 26500 - x*f'(x) _

t—Xx 1

1

2x.f(x) - x2f'(x) =1
y 2 ,_-1

T < 2

dx x X

72dx 1
I.f.=eJ X =

Putf(1) =1
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27.

Sol.

28.

2% +1
3x

17

f2)=—

f(3) = %

17 55 72
20(2) +3f(3)= —+—=-—=24
(2) +363) = =+ ===

Let ay, a,, a3, ... be in an arithmetic progression of
positive terms.

LetAy=a’—ay +as —al’ +... +ay ° —ay .

If A; =—153, As = —435 and a,° + a,° + a;5° = 66,
then a;; — A7 is equal to

Ans. (910)

d — common diff.

Ay =-kd[2a + 2k — 1)d]

A;=-153

= 153 =13d[2a + 5d]

51 =d[2a+ 5d] (1)

As=-435

435 = 5d[2a + 9d]

87 =d[2a + 9d]

@ - (1)

36 =4d’

d=3,a=1

a;7—A;=49-[-7.3[2+39]] =910

Let a=i-3j+7k, b=2i—j+k and ¢ be a

vector such that (5+2B)x6:3(6x§). If

a-¢=130, then b-¢ is equal to

Ans. (30)

.

Sol.

29.

Sol.
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(d+2b)xc=3(cxd)
(2b+4d)xc=0
6=x(45+2ﬁ)=x(8i—143+3012)

=130

(e}

a-

8\ + 424 + 2101 =130

}\/:

N | —

¢=4i-7j+15k

b-¢c =8+7+15=30
The number of distinct real roots of the equation

[X| [x +2|=5x+1—1=0is

Ans. (3)

B T
Case-1
x>0
X +2x-5x-5-1=0
X =3x-6=0
X:3i\/mzsi\/§

2 2

One positive root
Case-2
-1<x<0

X -2x-5x-5-1=0
XX+ 7x+6=0
x+6)(x+1)=0
x=-1

one root in range
Case-3

2<x<-1

X —2x+5x+5-1=0
X’ -3x-4=0
x-4)x+1)=0
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No root in range
Case-4

X <-2
X+Tx+4=0

L TTEN49-16 7433

2 2

one root in range
Total number of distinct roots are 3

30. Suppose AB is a focal chord of the parabola
y* = 12x of length / and slope m<\/§. If the
distance of the chord AB from the origin is d, then
1d* is equal to
Ans. (108)

Sol.

'S

/= 4a cosec’0

9
6212,)(?
(d>=108
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