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FINAL JEE-MAIN EXAMINATION - APRIL, 2024
(Held On Thursday 04t April, 2024) TIME:3:00PM to 6: 00 PM

SECTION-A 3. Let C be a circle with radius \/E units and centre
727 -9 -8 +1 x %0 at the origin. Let the line x + y = 2 intersects the
1. If the function f(x) =< 2 -Jl+cosx

circle C at the points P and Q. Let MN be a chord
alog 2log.,3 , x=0 ) ]
of C of length 2 unit and slope —1. Then, a distance

is continuous at x = 0, then the value of a* is equal . .
Hous atx v e (in units) between the chord PQ and the chord MN

to

(1) 968 (2) 1152 is

(3) 746 (4) 1250 (1) 23 )32

Ans. (2) ) B @ Bl
Sol. i f(x)=atm2tn3 Ans. 2)

p T2 -9 8l (8*=1)(9* -1) Allen Ans. ()

10 2 —\T+cosx 2042 —/I+cosx

n—0 X X 1 —cosx

w22

", [n8x(n9x2x22 =24+/2(n2(n3
(@)
sa=242,a2=576 x2=1152 \Jﬁ Y
2. If A > 0, let O be the angle between the vectors

a=1+Aj—3k and b=3i—j+2k. If the vectors

a+b and a—bare mutually perpendicular, then

the value of (14 cos 0)° is equal to C:x2+y2=10
(1)25 (2) 20 CMN

(3) 50 (4) 40 AN=—=1
Ans. (1)

. In AOAN — (ON)’ = (OA)* + (AN)’

Sol. (d+b).(d-b)=0,2>0 10=(0A)Y +1 - OA=3

|§1|2 - ‘B‘z =0 5> 1+A°+9=9+1+4 Perpendicular  distance  of center  from
. 0+0-2|
o a-b 3-1-6 PQ=|—=\/5
SLA=2, 0=—==
o ja.[b| V14414 V2

Perpendicular  distance between MN and
l4cos@=3-8=-5

. (14 cosB)* =25 PQ=0A++2 or ‘OA—\/E‘

:3+\/§ or 3—\/5
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Let a relation R on Nx N be defined as :

Sol.

Sol.

(x1,¥1) R(x2,y,) if and only if x; <x; or y; <y»
Consider the two statements :

(D R is reflexive but not symmetric.

(IT) R is transitive

Then which one of the following is true ?

(1) Only (1) is correct.

(2) Only (1) is correct.

(3) Both (I) and (I) are correct.

(4) Neither (I) nor (II) is correct.

Ans. (2)

All ((x1y1), (x1,y1)) are in R where

X1, y1 € N .. Ris reflexive

((1,1),(2,3)) e Rbut ((2,3), (1,1)) ¢ R

.. Ris not symmetric

((2,4), (3,3)) € Rand ((3,3), (1,3)) € R but ((2,4),
(1,3) ¢ R

.. R is not transitive

Let three real numbers a,b,c be in arithmetic
progression and a + 1, b, ¢ + 3 be in geometric
progression. If a > 10 and the arithmetic mean of
a,b and c is 8, then the cube of the geometric mean
of a,b and c is
(1) 120

(3) 316

Ans. (1)
2b=a+c, b =(a+1)(c+3),

(2) 312
(4) 128

at+b+c

=8—>b=8a+c=16

64=(a+1)(19—a)=19+ 18a—a’
a’—18a—45=0— (a—15) (a+3)=0, (a>10)
a=15c¢=1,b=8

((abe)"?)* = abc = 120

Sol.

Sol.

1 2
Let A:L) 1} and B =1+ adj(A) + (adj A)*+...+

(adj A)'. Then, the sum of all the elements of the
matrix B is :

(1)-110 (2) 22
(3)-88 (4) —124
Ans. (3)
Adia)= |1 2

j(A) = 0 1

(AdjA) = F _4}
0 1

(AdjA)"° = Ll) —?o}

1 0 1 =2 1 4 1 =20
B= + + +..+
A e =
11 -110
Bz{o M }:sumofelementsofB

=—88

1x2% +2x32 +...+100x(101)"
S

The value of > B >
1“x24+2°x3+...+100° x101

306 305
(D oS (2 300

32 31
(3) a1 4) 0
Ans. (2)

1

1x27 42x3 +..+100x (101 "1+

00
2
r
_ r=1
100
r
r=1

1>x242?%x3+...+100% x101 Zz(”l)

100 [n(n—o—l)z]+2.n(n+1)(2n+1)+n(n+l)

Z(r3 +2I'2 +I') 2 6 2

—_ r=1

(e ) [n(n+1)j2 L n(n+1)(20+1)

2 6

n(n”)[n(n”) +§.(2n+1)+1}

r=1

2 2
= ;Putn=100

n(n+1){n(n+1)+(2n+1)}

2 2 3

100(101) +3(201)+1
2 3

100x101 201
2 3

_ 5185 305
5117 301
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8.

Sol.

Sol.

Let f(x)zJ.(t+sin(1—et))dt,xeR.
0
_ f(x).
Then lim —==is equal to
x—=>0 x
1 1
1) — 2) ——
©) 5 ) 6
2 2
3) —— 4) —
3) 3 @ 3
Ans. (2)
lim f(’;)
x=0 x
Using L Hopital Rule.
. f(x) x+sin(1—ex) . .
}(1;1% i :}(1{)1% ) (Again L Hopital)

Using L.H. Rule

L [sin(1-e*)(-e")e* +cos(1-e") e

x—0 6

__1

6
The area (in sq. units) of the region described by
{(x,y):y" <2x,and y >4x 1} is

11 8
(D 0 (2 ry

11 9
&5 @3

Ans. (4)

y
1|~

' 0
—-1/2[%(1/4,0

(0;1)/—

10.

Sol.

Shaded area = Jl. (XRight — X e )dy

1

y* =2x
y=4x-1 Solve
1
:1’ = ——
y=LYy >
1 2
Shaded area = I yrl_y dy
4 2
2
1y’ A
4 2 6 )1 32
2
The area (in sq. wunits) of the region
Sz{ze(C;|z—1|S2;(z+2)+i(z—Z)§2,lm(z)ZO}
is
Tn 3n
1) — 2) —
) 3 ) 5
17n n
3) — 4) —
3) 2 4 4
Ans. (2)
Putz=x+iy
z—1|<2=(x-1)" +y* <4 ..(])
(Z+Z)+i(z—Z)S2:>2x+i(2iy)S2
=>x-y<1l ..(2)
Im(z)>0=y>0 ...(3)
x—y=1
/4

(&mkx<iifi//ﬁﬁ)

Required area

= Area of semi-circle — area of sector A

1 2 0T
—x(2y ==
2n( ) 2
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11.

Sol.

12.

Sol.

cosoX .2
dx is —.

1
If the value of the integral I -
S 1+3 T

Then, a value of o is

T e
1) — 2) —
(1) 5 (2) 5
o T
3) — 4) —
(3) 3 4) 2
Ans. (2)
+1
CcoSOLX
Let I= dx (I
;[11+3x @
+1
IZJ-cosocde
1+37F

-1

b b
[usingjf(x)dx =[f(a+b —x)de (1)

Add (1) and (IT)
+1 1
21= J. cos(ocx)dx = ZIcos(ax)dx
el 0
_ sino. 2

I 2
- (glven)

r
2

Let f(x)=3\/x—2 ++4—x be a real valued

function. If o and B are respectively the minimum

o=

and the maximum values of f, then o + 2p° is

equal to
(1) 44 (2)42
(3)24 (4) 38
Ans. (2)

f(x) = 3Jx -2 +/4—x
x—220 & 4-x20
SoX e [2,4]

Let x = 2sin’0 + 4cos’0

o f(x) = 3v/2|cos 8] +2]sin @)

v 22342 cos0|+/2[sin 0| < /9x2+2
\/5£3x/5|cose|+\/5|sin9|sﬁ
La=+2 p=+20

o +2B7=2+40=42

13.

Sol.

14.

If the coefficients of x*, x” and x° in the expansion
of (1 + x)" are in the arithmetic progression, then

the maximum value of n is :

(H) 14 (2) 21
(3) 28 4)7
Ans. (1)

Coeff. of x* ="C,
Coeff. of x* ="C;
Coeff. of x® ="Cj
"Cy, "Cs, "C ... AP
2°Cs="C4+"Cs

2:“C4_|_“C6 { "C, :n—r+1}

nCS 1’1C5 nC_] r

5 n-5
+

n—4 6
12(n—4)=30+n>—9n + 20
n’—2ln+98=0
n-14)(n-7)=0

2=

Npax = 14 pin =7

Consider a hyperbola H having centre at the origin
and foci and the x-axis. Let C, be the circle
touching the hyperbola H and having the centre at
the origin. Let C, be the circle touching the
hyperbola H at its vertex and having the centre at
one of its foci. If areas (in sq. units) of C; and C,

are 36w and 4m, respectively, then the length (in

units) of latus rectum of H is

28 14
(1) 3 (2) 3

10 11
3) 3 4) 3
Ans. (1)
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Sol. LetH: ——*>=1 (b>=a’(e’ - 1))
a~ b
seq'of Ci=x"+y =a’
Ar. =36mn
na’ = 36m
a=6
Now radius of C, can be a(e — 1) or a(e + 1)
forr=a(e—1) forr=ae+ 1)
Ar.=4n i’ = 4n
na’(e— 1) =4n al(e+ 1)’ =4
36m(e — 1) =4n 36(e+ 1) =4
e—1= L etl= !
3 3
4 2
e = — —_——
3 3
Not possible
b= 36(E—1j =28
9
2
S LR= 200 _2x28 28
a 6 3
15. If the mean of the following probability
distribution of a random variable X;
X |10]2 4 6 | 8
P(X)|a|2a|a+b|2b|3b
is ? , then the variance of the distribution is
581 566
1) — 2) —
ey o1 (2) o1
173 151
3) — 4) —
3) 5 4 77
Ans. (2)
Sol. D P =1
a+t2a+a+tb+2b+3b=1
4a+6b=1 . (D

E(x) = mean = 49—6

16.

Sol.

46

ZPiXi:%6 = da+da+4b+12b+24b= 5

8a+40b=49—6

23

4a+20b= ... (IN)

Subtract (I) from (II) we get
b= 1 &a= L

9 12
Variance = E(x;%) — E(x;)’
E(x?) = 0% x 9"+ 2> x 2a+ 4%(a+ b) + 6°(2b) + 8*(3b)
=24a+ 280b
Puta= — b=+

12 9

E(x) =2+ @:ﬁ
9 9

- o’ =Ex?) - E(x;)’

_298_(46)
9 9
,» 298 2116
o-=—-——
9 81
_566
81
Let PQ be a chord of the parabola y* = 12x and the
midpoint of PQ be at (4,1). Then, which of the
following point lies on the line passing through the

points P and Q ?
3
2) | =,-16
@ (3.-16]

(1) 3.-3)
(3) 2.-9) (4)(%3—20j

Ans. (4)

(4.1

Q

T=81
y—6(x+4)
=1-48
6x —y =23

1
Option 4 (E,—2Oj will satisfy
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17.

Sol.

18.

Given the inverse trigonometric function assumes
principal values only. Let x, y be any two real

numbers in [—1,1] such that
_ . o’
cos 'x —sin ly=oc,7SocSn.

Then, the minimum value of x> + y* + 2xy sina. is

(H-1 20

-1 1
3) > 4) 2
Ans. (2)

-1 (75 -1 j_
COS X — E_COS y|l=a

1 1 T
COS Xt COS y= 5+oc

i T 3n
oae|——,nt|,—+ae|0,—

2 2 2
cos_l(xy—\/l—xzsll—yz)=§+oc
Xy—\ll—xzafl—y2 =-—sina

(xy + sino) = (1 = x*)(1 — %)

X’y” + 2xysina + sinfa =1 -x"—y* + x’y’
x> +y* + 2xy sino. = 1 — sin’a,

x> +y* + 2xysina. = cos’ol

. 2
Min. value of cos“a =0

At loo=—

2
Option (2) is correct
Let y = y(x) be the solution of the differential

equation
(x* + 4)’dy + (2x°y + 8xy — 2)dx = 0. If y(0) = 0,
then y(2) is equal to

i T
)] 3 ) 16

s
(3)2n 4 pvY
Ans. (4)

Sol.

19.

IF=e¢ ’Z“dx

IF=x"+4

y><(x2+4)= fﬁx(x2+4)
d

y(< + 4) = 2jﬁ

y(x2 +4) = %tan_l [§j+ c

0=0+c=c=0

2 [ X
y(x~ +4) =tan (2j

yatx=2

y(4+4)= tan’l(l)

Option (4) is correct
Let a=i+j+kb=2i+4]—5k and
C=xi+ 23 +3k,x e R. If d is the unit vector in the

direction of b+¢ such that a.d=1, then(éx B).é

is equal to
OF (2)6
3)3 4) 11

Ans. (4)
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Sol. d= x(6+6)

20.

a.&:x(ﬁ.ma.a)
1=M1+x+5)
1=Mx+6) (D)

l=x+6
A

‘k(5+6)‘=1
7 ((x+2)i+6)-2K) =1

M(x+2+6*+2%) =1
X +H4x+4+36+4=(x+6)
X +4x+44=x"+12x + 36

8x=8,x=1

1 1 1

2 4 -5|=(dxb)c

x 2 3

0 0 1

2 9 4 =2-9x-2)
x-2 -1 3

=20-9x

atx=1

20-9=11

Option 4 is correct

Let P the point of intersection of the lines

X— and —3:y—2:Z—3'
1 5 1 2 3 2
Then, the shortest distance of P from the line
4x =2y =2zis
514 J14
1) — (2) —
7 7
314 614
3) — 4) —
7 7
Ans. 3)

:X—Z_y—4_z—2

=\

.

o 5 1
P(A+2,50L+4,1+2)
Xx-3 y-2 z-3

2 3 2
P(2p+3,3u+2,2p+3)
3u+2=51+4
3u=51+2

L,

A+2=2u+3
A=2u+1
3u=5Qu+1)+2
3u=10p+7
p=-1 A=-1
Both satisfies (P)
P(1,-1,1)
L=X_Y _z
1/4 1/2 1

Xy z

S17273"
Coordinates of Q(k,2k,4k)
DR’s of PQ =<k-1, 2k + 1,4k — 1>
PQ LtoL;
(k-=1)+2Q2k+1)+4(4k—-1)=0
k—-1+4k+2+16k—4=0

Option-3 will satisfy
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21.

Sol.

22,

Sol.

SECTION-B
Let S = {sin’20 : (sin* O + cos® B)x* + (sin2 O)x +
(sin® @ + cos® @) = 0 has real roots}. If o. and B be
the smallest and largest elements of the set S,
respectively, then 3((a.— 2)* + (B —
Ans. (4)

1)%) equals.....

2
D =(sin20)* 4(1Sm 29}(135111229)
2 4
—(sin20)" — 4(1 2 6in? 20+ > sin’ 29)
4 8
3 . 4 .2
szzsm 20+6sin“20-4>0
3sin*20—12sin’20+8<0
i 20— 1244122 -12.8 12443 6423
6 6 3
sin? 20 = 2+T but sin” 26 < [0, 1]
2> 4 2
—E,B=1—>(a72) =—, (B-1)" =
3(a—2) +(B-1)’ =4
If jcosecsxdx =otcotxcosecx(coseczx+%)+Bloge tan% +C

where o, € R and C is constant of integration ,
then the value of 8(a + 3) equals .....

Ans. (1)

jcosec3x -cosec’xdx =1

By applying integration by parts

2
I= X(*3COS€C X cot XCOSCCX)dX

[ = —cotxcosec’x — 3.‘-cosec3x(cosec2x — l)dx

I =—cot xcosec’x — 31 + 3jcosec3xdx

let

2
I, = J‘cosec3 xdx = —cosecx cotx — j cot” xcosecxdx

I, = —cosecxcotx—j(coseczx ~1)cosecxdx

23.

Sol.

24.

X
21, = —cosecx cotx + /n|tan—
1 1 X
I, =——cosecxcotx +—/n|tan —
2 2 2
3 3
41 = —cot xcosec’ X—Ecosecxcotx+ 3 In tan +4c
1 3} 3 X
szzcosecxcotx cosec x+5 +§fn tan—|+c¢

N e

Let f : R — R be a thrice differentiable function

such that f(0) = 0, f(1) = 1, f(2) = -1, f(3) = 2 and
f(4) = 2. Then, the minimum number of zeros of
Gf '+ ") (x) is .....

Ans. (5)

(3E' £+ ) (x) = ((ff"+ (£)° )(X))'

(fem (£97) 0 = () ()"
LGB (x) = (f(x)-f'(x))"

min. roots of f(x) — 4
.. min. roots of f'(x) > 3

- min. roots of (f(x)-f'(x)) —= 7

. min. roots of (f(x)f'(x))" —5 |

Consider the function f: R — R defined by

f(x) = . If the composition of

2xX
J1+9x?

f(fofofo.of)(x)=

%/—/
10times

210%
V1 +90x> ’

value of \/3a.+1 isequal to .....

then the
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Ans. (1024)
Sol. f£(f(x)=—2)  _ 4x
X X 27X
V1492 (x)  V1+9x% +9.2°x
2°x /N1+9x> 2%x
f(F(f(x))) = _
(o) \/1+9(1+2z)22xz J1+9x2 (1422 +2%)
1+9x?

.. By observation

(22)" —1}_220—1

a=l+22+24+....+218:1( :

2° -1 3
3o0+1=2" - 3o +1=2" =] 1024

25. Let A be a 2 x 2 symmetric matrix such that

A{ﬂ = B} and the determinant of A be 1.

If A = aA + BI, where I is an identity matrix of

order 2 x 2, then o + 3 equals .....

Ans. (5)

d

IHRHER

a+b=3,b+d=7,3-b)(7-b)-b*=1
21-10b=1—>b=2,a=1,d=5

1 2] ., [5 =2
A= LA =

2 5 2 1
A =aA +pI
5 2| |a+f 2«
2 1| | 2a S5a+P
w1,p =6 [awrp=3]

26. There are 4 men and 5 women in Group A, and 5

a b
Sol. Let A :[ }
b

men and 4 women in Group B. If 4 persons are
selected from each group, then the number of ways
of selecting 4 men and 4 women is .....

Ans. (5626)

Sol.
From From Ways of selection
Group A Group B
4M 4w ‘c,'c, =1
3M 1W 1M 3W ‘C,’C,°C,*C, =400
2M 2W 2M2W C,’C,’°C,*C, =3600
IM 3W 3M 1W ‘c,’c,’c,'c, =1600
4W 4M °c,C, =25
Total 5626
Ans. 5626

27. In a tournament, a team plays 10 matches with
probabilities of winning and losing each match as

1 2 :
3 and 3 respectively. Let x be the number of

matches that the team wins, and y be the number of
matches that team loses. If the probability
P(jx —y| <2) is p, then 3°p equals. .....

Ans. (8288)

Sol. P(W)= % P(L) = %

X = number of matches that team wins

y = number of matches that team loses

|x—y|£2 andx +y =10

|x—y|=0,1,2 X,y €N
Case-1: |x—y|=0:x=y

c Xx+y=10=>x=5=y

P(jx-y|=0)="c5 Gjﬁ (95

Case-1I : |x—y|=1:>x—y=i1

x=y+1 x=y-1
- x+y=10 o x+y=10
2y=9 2y =11
Not possible Not possible
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Case-III : [x—y|=2=x-y=+2
x-y=2 OR x-y=-2
w x+y=10 “w x+y=10
x=60,y=4 x=4,y=6
N2y N2y
rlsl=2)="c(3) (5] e(5) (3
2° 2 2°
p:10C53 10(:63T IOC 310

39p=§( 10C525 Jr10(:624 +10C426)

= 8288
28. Consider a triangle ABC having the vertices

A(1,2), B(a.,B) and C(y,0) and angles ZABC =g

2
and Z/BAC = ?“ If the points B and C lie on the

line y =x + 4, then o> + y* is equal to .....
Ans. (14)
Sol.

C(v,9)

B(a.,B)

A(L,2)
Equation of line passes through point A(1, 2)

which makes angle % fromy=x+4is

1+tanE
y—2=—-

1+tan—

6

Bl
NEES
® ©)
y=2=Q+B3)x-1) | y-2=Q2-B)x-1)
solve with y =x + 4 solve with y =x + 4
Xx+2=2+B)x-2-3 | x+2=2-B)x-2+B
S N

6 (x-1)

y—-2= x-1)

10

29.

o8] 5

o +y2 =14

Consider a line L passing through the points
P(1,2,1) and Q(2,1,—1). If the mirror image of the
point A(2,2,2) in the line L is (a,B,y), then
a+pP+o6yisequalto.....

Ans. (6)

A(Z ’2 ,2)

Q@Y

B(a,B,v)

DR'sof LineL=-1:1:2

DR'sof AB=a—-2:-2:y-2
ABl,L=2-a+pf-2+2y-4=0
2vy+B-a=4 ..(1)

Let C is mid-point of AB

C(oc+2 B+2 y+2)

sofPC=g —_—
2 2

lineL||PC = — 5 Bz =Y ZK(let)

t\) t\)|~<

o=-2K
B=2K+2
y=4K

use in (1) :Kz%

valueofa + B+ 6y=24K+2=06
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30. Let y = y(x) be the solution of the differential

Sol. d—yz(x+y+2)2 (D,  y0)=-2
equation (x + y + 2)* dx = dy, y(0) = —2. Let the dx

maximum and minimum values of the function Letx+y+2=v
T | dy dv
y=y(¥)in {075} be o and B3, respectively. If + x dx

from (1) dv =1+v?
dx

dv
=|dx
'[1+V2 '[
tan '(v) =x + C

tan '(x +y+2)=x+C
atx=0y=-2 =>C=0

(3oc+1r)2 +p? =y+6\/§,y,8€Z , then y + 3 equals

Ans. (31)

=tan '(x+y+2)=x
y=tanx —-x -2

f(x) =tanx —x-2,x € [Oﬂ

f'(x) =sec’x—1>0=f(x) T
fin=f0)=-2=

Frnax = f(gjz\/g_g_zza

now (3a + m)? + P2 =y + 63
= (3o + m)? + B2 = (33 -6)° + 4

v+ 83 =67- 363

=>y=67and6=-36=>7+056=31

11


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

