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JEE-MAIN EXAMINATION - APRIL 2025

(HELD ON THURSDAY 03 APRIL 2025)

TIME : 9:00 AM TO 12:00 NOON

Ans.

Sol.

Ans.

SECTION-A
Let A be a matrix of order 3 x 3 and |A|=5. If

‘2adj(3Aadj(2A))‘:2“.3B.5Y0L, B, v € N then

o+ P +yisequal to

(1)25 (2) 26
(3)27 (4) 28
3)

2 adj (3A adj(2A))|
2°3A adj(2A)?
2°.(3*) AP [adi A
2° 3% AL (2AF)

2° 3% |AP[(2°) AP
2’30 AP 2 AL
21730 AL°
2%.365°=243P 5

a=15 pB=6, y=6
at+pB+y=27
Option (3)

Let a line passing through the point (4,1,0)
x-1 y-2 z-3
R
(o, B, v the
L,:x—6=y=—2z+4 at the point B (a, b, ¢). Then
1 0 1
o P v| isequalto

intersect the line L; at the

point A and line

a b c

(18 ) 16
3) 12 (4) 6
1)

Sol.

L, L
B
A
p(4,1,0)

x-1 y-2 z-3
L: = = =
o2 3 4 P

x-6 y z—-4
L: = —= =
S| o 4

AQp+1,3p+2,4p +3)
B(g+6,q9,4-q)

D.R.of PA=2p—-3,3P+1,4p+3
DR.ofPB=q+2,q-1,4—q

2p—3 3p+1 4p+3
q+2 q-1

4-q
2pq—2p—-3q+3=3pqt+6p+q+2
pqtmpt+t4q-1=0 ...(1)
12p—3pq+4—q=4pq+3q—4p-3
Tpq—16p+4q-7=0 ...(2)
8p—2pq—12+3q=4pq+8p+3q+6

6pq=-18 .. |pq=-3

&p+4q=4 = 2p+q=1
—21—-16p+4q-7 = 4p-q=-7
16p —4q=-28 Lp=-1,q=3

A(-1,-1,-1) B(9,3,1)
1 0 1[0 -1 0
-1 -1 —l|=]-1 -1 —1|=1(-1+9) =8
9 3 1] ]9 3 1

Option (1)
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3. Let a and B be the roots of x> ++/3x —16=0,
and vy and & be the roots of x* + 3x -1 = 0. If
P, = o + B" and Q,6=v"+8",

st + \f3P24 + st _st
2P 24

then

is equal to

(2)4
4)7

(1)3
(3)5
Ans. (3)

o
Sol. x° +J§x—16=0< P,=o" +pB"
B

P ++3P,_ —16P,_, =0
P, +/3P, —16P,, =0

. P25+\/§P24 —
’ 2P

23

8
Similarly
2 Y n n
x+3x—1=0< Q.=y"+96
)

Qa5 — Qo =77 + 8% —y* - 5%
=72 -1 +8°@ - 1)
=y(3y) + 8°(-3y)
=3+ 8
=-3Qu

Qu-Qs__,

Q24
st + \/§P24 + st — Q23
2P23 Q24
Option (3)
4. The sum of all rational terms in the expansion of
(2 +3 )8 is
(1) 16923

(3) 33845
Ans. (4)

Sol. S = (2+\/§)8

=8-3=5

(2) 3763
(4) 18817

Ans.

Sol.

For sum of rational terms
=0 + G2 (V3] +iC@)(VB)

+5C(22 (V3 )6 +'¢y(\B )8
=2°+28x2°3+70.2".9 +28.2°.27 + 81
=256+ 5376 + 10080 + 3024 + 81
= 18817
Option (4)
Let A = {—3,—2,—1,0,1,2,3,}. Let R be a relation
on A defined by xRy if and only if 0<x*>+2y<4

. Let / be the number of elements in R and m be the
minimum number of elements required to be added

in R to make it a reflexive relation. then [ + m is

equal to

(1) 19 (2) 20

(3) 17 (4) 18

“4)

A={3,-2,-1,0,1,2, 3}

Dy<x*<4-2y

y=-3 6<x’<10 =xe {33}
y=-2 4<x*<8 =>xe {22
y=-1 2<x°<6 =>xe {-2,2}
y=0 0<x’<4 =xe{2-10,1,2}
y=1 2<x*<2 =>xe{-1,0,1}
y=2 4<x’<0 =xe {0}
y=3 —6<x*<-2 = No x-Exist

R = {(-3-3) (-3.3), (-2,-2) (-2,2) (-1,-2) (-1,2)
(0,-2) (0,~1) (0, 0) (0,1) (0,2) (1, 1) (1,0) (1,1)
(2,0)}

S 0=15

To make it reflexive we will add
{-1,-1),(2,2), (3.3)}
L l+m=15+3=18

Som=3

Option (4)
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6. A line passing through the point P(\/IS_,\jg) 7. The sum 1 +3 + 11 + 25 + 45 + 71 + .. upto 20
terms, is equal to
2 2
intersects the ellipse X +Y —1at4andBsuch (1) 7240 (2) 7130
3625 (3) 6982 (4) 8124
that (PA). (PB) is maximum. Then 5(PA> + PB%) is Ans. (1)
lto: ’
e;lu;go 5 377 Sol. Given sum is
) @) Si=1+3+11+25+45+71+..+T,
(3) 290 (4) 338 - dor dift A
t P
Ans. (4) irst order differences are in
2 2 Thus, we can assume that
Sol. Given ellipse is % + 5" 1 T,=an’+bn+c
A T, =1l=a+b+c
Solving < T,=3=4a+2b+cC;,
T,=11=9%+3b+c
A wegeta=3,b=-7,c=5
Hence, general term of given series is
_ 2
Any point on line AB can be assumed as To=3n"=Tn+5
Q J5 +1c0s0,+/5 +rsin 0) Hence, required sum equals
& 20-21-41 20-21
Putting this in equation of ellipse, we get > (8n°—7n+5)= 3[ 5 j— 7[ 5 j+5(20) =7240
25(\/5 +1C0s6)” + 36(“/5 +15in ) =900 8. If the domain of the function
Simplifyi t _
implitying, we ge f(X) _log, (ZX 3]4_ sin”! (4 + 3xj is [0, P
r?(25c0s? 0+ 36sin? 0) + 2+/5 r(25c0s 6 + 36sin H) =595 =0 5+4x 2-x
| = PA, PB then o + 4P is equal to
Thus, PAPB = 595 = il 02 @4
’ 25c0s° 0 +36sin°0  25+11sin°0 ()3 (4)7
= maximum, if sin’0 = 0 Ans. (2)
Sol. Given function is

This means line AB must be parallel to x-axis
= ya=ys= 5
Putting y = J5 in equation of ellipse, we get

X2

L P
%6 5 5

Hence,
12Y 12Y
PA? +PB? = J’——j +[\/§+—J
(&) 5%
:2(5+%j=ﬁ

5
5(PA* + PB*) =338

f(x) =log, (Ej +sin‘1(42Jr 3X)

5+4x —X
For domain, the conditions are
2x -3 4 +3x
5+4x 2—X

2x -3 5 3
—>0 =>Xe| —0,—— |U| =,
5+4x 4 2

£4+3X£1
2—-X

4+3xjﬂ(4+3x slj
2—X 2—X

>0 and <1

Now,

and -1

Y
/N
N
IA




O ALLEN

OVERSEAS

JEE-Main Exam Session-2 (April 2025)/03-04-2025/Morning Shift

6+2x_2+4xSO
2—-X 2-X

:Xe{—&—l}
2

Hence, we get the domain of fas X e [—3, - gj

This means that o =-3, B = —%

Thus, o’ +4B=9-5=4

2 (r+3 3Y
9. If Z(—rj?Cr =(x(—) -B, a,peN, then
r=1 2 2
(o + B) is equal to
(1) 27 29
3) 81 (4) 18
Ans. (3)
Sol. Given that
9 9
Z(i?’j °C, :a(§j —B,a,peN
r=1 2r 2
Now,
9 9 9
Z(ﬂj °C, = (L] -°C, + (ij °C,
r=1 2r r=1 2r r=1 2r
9 9 r 9
=zi2JﬁCH+BZfC{EJ Usinggcfzg
r=1 2 r=1 2 Crfl r
9 9 . 1 r-1 9 . (1)r
=—>»"°C_|=| +3 C.l=||-1
8 9
:g(1+1j +3((1+1j —1}
2 2 2
8 9 9
ERHRSOR
2.2 2 2
Hence,aa=6,=3
Thus (o + B)* = 81
10. The number of solutions of the equation
2x +3tanx =7, X € [—2n,2n]—{i£,i3—n} is
272
(1o (2)5
3)4 @3
Ans. (2)
Sol. tanx=£—2—X
3 3

11.

Ans.

Sol.

12.

Ans.

1
1
1 1
-2n Y 0
1 1
1 1
1 1
1 1
5 solutions
sinX C€OosSX sinX+cosx+ I
If  y(x)=|27 28 27 XeR,
1 1 1
2
then d—}; +y isequal to
dx
(-1 (2) 28
(3) 27 @1
@
C3 —> C3 = C1
sinx cosx 1+cosx
y(x)=| 27 28 0
1 1 0
y(x) =—(1 + cosx)
d_y = sinx
dx
2
d—}; = COSX
dx
dzy
— +y=-1
dx? Y

Let g be a differentiable function such that
fg(t)dtzx—jtg(t)dt, x > 0 and let y = y(x)
0 0

dy
—_ - tan x =
dx Y

satisfy the differential equation
2(x + 1) sec x g (%), x e[o,g) If y (0) = 0, then

y(g) is equal to

27 4n
1) — 2) —
()3\/5 ()3

21 4t
3) — 4) —
()3 ()3,—3

(©))




O ALLEN JEE-Main Exam Session-2 (April 2025)/03-04-2025/Morning Shift
Sol. Diff. w.r.t. x “ L Ch h th 7 +3i 5+ 3i. Then th
g(x) =1 — xg(x) . etz e e such that i = 1. Then the
g(x) = L sum of all possible values of 7 is
} I+x (1) 19 — 2i 2)—19-2i
s0 % — ytanx = 2secx (3) 19 +2i (4)—19 +2i
IF _ —jtan dx __logeosx __ Ans‘ (2)
Sol;t;;n o D‘Ee T oosx Sol. 72 +3i=2(2+3i)—7—4i
.E. "
yeosx = [2dx+c zz—z(2+3i)+7+7i:0<
ycosx =2x + ¢ Z
y(0)=0 7 +7) = (Z1 +z, )2 -22,2,
c=0 =4-9+12i— 14— 14i
_ 2 =-19-2i
COSX
y = 2X secx 15, Letflx) = [ ¥’ B-x* dx If 5 f(\/i ) = _4, then
y(EJ—ZEZ—ﬂ f(1) is equal to
22 o) 22 0 2
13. A line passes through the origin and makes equal 5 5
angles with the positive coordinate axes. It
intersects the lines (3) _ﬂ (4) _@
5 5
Li:2x+y+6=0andLy:4x+2y—-p=0,p>0,
1:2XTY andLp 14X T2y —p p 0 Ans. (4)
at the points A and B, respectively. If AB = E Sol. Let3—x?=¢t
and the foot of the perpendicular from the point A IXdx =t dt
— 2\ ¢
on the line Ly is M, then AM is equal to fx) = .[(3 ¢ )t( t dt) e
BM 4 2
15 (2)4 =J(1* =3¢ )dt+e
(3)2 (4)3 R
Ans. (4) -t
Sol. 2x+y+6=0

Lineisy =x
m1=1,m2=—2

so tand = E
tan6=ﬂ=3
BM
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16.

Ans.

Sol.

17.

Ans.

Sol.
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Let ay, ap, a3,... be a G. P. of increasing positive

111
numbers. If azag = 729 and ay + a4 = e then

24(aj +ap +a3) is equal to

(1) 131 (2) 130
(3) 129 (4) 128
3

Let the I* term of G.P. be a & common ratio be r
aza; = ar’.ar* =729
=ar®=729
=ar =27 ...(d)
111

az+a4=ar+ar3=—

3 .
=ar= Z ...(i1)
() = (i1)
ar’ 27
ar 3/4
=36
r=6

from (ii)

3 1
a6)=— =>a=—
(©) 4 8

Now, 24(a; + a, + a3)
=24(a+ar +ar’)
=24a(l +r+1°)

=24 x é(1+6+36)

=3(43)
=129
Let the domain of the function

f(x) =logy logg logg (3 + 4x — x°) be (a, b). If

b-a
[ [¥* Jdx=p=a—r,p.qreN,gcdp,qn=1,
where [-] is the greatest integer function,

then p + q + r is equal to

(1) 10 2)8
3) 11 4)9
@

logsloge(3 +4x —x*) >0

18.

Ans.

Sol.

loge(3 +4x —x%) > 1
3+4x-x">6

X' —4x+3<0
(x—1)(x-3)<0
x e (1,3)
soa=1&b=3

= j.[xz]dx =7
1 2 B N
I:j[xz]dx+ j [x*]dx + j [x*]dx + I[xz]dx
0 1 5 5

= 0+[x” +z|x|j;+3|x|\(f;T
=(2-D+2(3-V2)+32-3)

:5—«/5—\5 =>p+q+r=10
The radius of the smallest circle which touches the
parabolas y =x*+2 and x =y* + 2 is

72 2
¢ 4 T

2 2
() - ) 5~
@

The given parabolas are symmetric about the line

y=X.

// X:y2+2

Tangents at A & B must be parallel to y= x line, so

slope of the tangents = 1

()8
dX min A dX minB
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Sol.
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For point B, y=x"+2

[ELE
“\16 4

Radius = = ﬂ
8
(1+ax)"” , x<0
Let f(x)=11+b , x=0
4 1/2 _2
(x+¢)" -2
be continuous at x = 0. Then €” bc is equal to
(1) 64 (2)72
(3)48 (4) 36
3
lim 2%
f(07)=e*x =¢"
f(0)=1+b
1 1
o 20x+4 22
f(0") = " 5= 3
—(x+c¢)° c?
3( ) 3
3
_ 2
4
Alsoatx=0;

c®=2 =c=8

20.

Ans.

Sol.

So f(0") = %(8)2/3 =3

Now,e'=b+1=3

e"b.c=3.2.8=48

Line L passes through the point (1, 2, 3) and is
parallel to z-axis. Line Ly passes through the point
(A, 5, 6) and is parallel to y-axis. Let for
A =1A1, A, Ao <A1, the shortest distance between
the two lines be 3. Then the square of the distance
of the point (A1, A2, 7) from the line L is

(1)40 (2) 32

(3) 25 (4) 37

(&)
L, Ex—l :y—2:z—3
0 0 1

=
III
|

|

AM=4

hy=-2

Let foot of perpendicular from

P4,-2,7)is Q(1,2,t+3)

So(3,-4,4-1).(0,0,1)=0
t=4

So Q(1,2,7)

PQ°=9+16




O ALLEN JEE-Main Exam Session-2 (April 2025)/03-04-2025/Morning Shift
SECTION-B 22. Let the product of the focal distances of the point
. 2 2
21.  All five letter words are made using all the letters P( 4.2 \/g) on the hyperbola H: ><_2_}’_2:1 be 32.
A, B, C, D, E and arranged as in an English a~ b
dictionary with serial numbers. Let the word at Let the length of the conjugate axis of H be p and
. 2 + 2.
serial number n be denoted by W,. Let the the length of its latus rectum be q. Then p + q"is
equal to ......
probability P(Wp) of choosing the word Wy, satisty | Aps. (120)
_ 2 2
P(Wp)=2P(Wy _1),n> 1. Sol. X_z_y_zzl (D)
. a- b
If P(CDBEA) = m,a,BeN, then a + B is P(4,2\/§)
equal to : PS,.PS, = 32
Ans. (183) |PS1 _ PSz| =2a
Sol. - Let P(Wy) =x P(4,2\/§) lies on H
120
2P(W)=1 1612
i=1 . a—2 - b_2 = 1
2 3 119, _
X+2x+2x+2°x+ ... +2 "x=1 2 2 2o
16b°— 12a”=ab (2)
x(2 1) 1 IPS; — PS, = 4a’
R — X=—— (1)
(2-1) 2% -1 PS> + PS,’ - 2PS, . PS, = 4’
Rank of CDBEA (ae—4)"+ 12+ (ae +4)" + 12 - 64 = 4a’
2.2 _ 2
A____:lﬁ:24 2ae”" — 8 =4a
a’+b’—4=2a’
B  =14=24
b'—a’=4
CA____=[3=6 (2) & (3) = 16(a* + 4) — 122> = a’(a” + 4)
CB____=[3=6 = 162+ 64 — 122 = a* + 4a’
CDA_  =]2=2 —=a'=64
CDBAE=1 =a’ =8
SR
CDBEA=1 L br=12
4
p2+q2:4b2+ 42
64 a
=120
S0, P(Wgy) = 2P(Wg3) = ... = 25 P(W)) 23. Let 5=§+3+1A<,B=3§+23—1A<, E=7\,j+],lf< and d
2% be a unit vector such that axd=bxd and ¢.d = I,
T Al20 R P
2 ! If ¢ is perpendicular toa, then‘37»d + uE‘ is equal
oat+pB=63+120=183
to
Ans. (5)
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Sol. axd—bxd=0 24.  If the number of seven-digit numbers, such that the
(Q B) 30 sum of their digits is even, is mwn'10" ;
a—b)xd=
m,n e {1,2,3,...,9}, then m + n is equal to
d=t(a-b) -
N o Ans. (14)
d= t(—2 1=+ Zk) Sol. Total 7 digit nos. = 9000000
‘a‘ 1 7 digit nos. having sum of digits
Even = 4500000
|t|_1 =9.5.10°
3 m=9,n=5
¢.d=0 m+n=14
N 25. The area of the region bounded by the curve
+u=0
H y = max{|x ,X x—2} , then x-axis and the lines
IJ' |—j—
x =-2 and x =4 is equal to
— “ ~ 12
C=7»(J—k)a e[ =22° Ans. (12)
¢.d=1
t(-2,-1,2) .20, 1,-1)=1
- o
Sol.

‘37»& + uﬁr =9\’ ‘ar +u’ |E|2 + 67»]4(& . 6)
=337+ 20t
=5

RequiredAreaz%X2><2+%>< 3 x 3+%><1 x11

=12






