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OVERSEAS

JEE-Main Exam Session-2 (April 2025)/02-04-2025/Evening Shift

JEE-MAIN EXAMINATION - APRIL 2025
(HELD ON WEDNESDAY 2" APRIL 2025)

TIME : 3:00 PM TO 6:00 PM

SECTION-A
1. If the image of the point P(1, 0, 3) in the line
joining the points A(4, 7, 1) and B(3, 5, 3) is
Q(a, B, v), then o + B +y is equal to
47 46
1) — 2) —
&) 3 2 3
3)18 4) 13
Ans. (2)
Sol. P(1,0,3)
A(4,7,1),B(3,5,3)
Line AB = = 3_y-5_z-3 =2
2 -2
Let foot of perpendicular of P on AB be
R=(A+3,20+5,2A+3)
S>A+3-D(M)+RAL+5-0)2) +(2A+3-3)
(=2)=0
=>At2+40+10+41=0
=>A= 4
3
=R = 551,1_7
333
Q{10 14 34 ;) (71425
3 3 3 333
7+14+25 46
Sa+pf+y=——-—"=—
3 3
2. Let f: [1, ©) — [2, ») be a differentiable function,
If 10[ f(t)dt=5xf(x)=x" =9 for all x > 1, then
1
the value of f(3) is :
(1) 18 (2) 32
(3)22 (4) 26
Ans. (2)

Sol.

Ans.

d d
1od—Xl f(t)dt =d—X(5xf(x)—x5 -9)

= 10f(x) = 5f(x) + 5x f’ (x) — 5x*

= f(x)+x'=xf'(x)

3
:>l=.|lx—+c
x|
:>Z=jx2+c

X

3
X
=Y-% ¢
X
Put x = 1 in given equation

—=0=5f1)-1-9 = f1)=2

2 1 5
=>—=—=4+C=>C=—
1 3

_f3)_ 27,5
3 3 3
= f(3)=32

The number of terms of an A.P. is even; the sum of
all the odd terms is 24, the sum of all the even
terms is 30 and the last term exceeds the first by

%. Then the number of terms which are integers

inthe A.P.is:
(1) 4 (2) 10
(3)6 4) 8

1)
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Sol. a,+a,+..+a,=30 (D) h—2
at . ta, =24 () {(4x-1,2x—1),(2x—1,x—1),(x—1,7} ....... }

Ans.

Sol.

M-

(a2—a)t(ag—az) ... (a,—a,_1) =6

:%d:6 =nd=12

21
a—-a=m0-1)d=—
1=(@n-1) 5
:nd7d=2 :1272=d
2 2
:>d:§,n28
2

Sum of odd terms = g[2a+(4—1)3} =24

3
—a==
2

AP = 3,3,2,6,1—5,9,£,12
22 2 2

no. of integer terms = 4

Let A= {1, 2, 3....., 10} and R be a relation on A
such that R = {(a, b) : a = 2b + 1}. Let (a;, ay),
(a2, a3), (a3, a4), ...., (&, a+1) be a sequence of k
elements of R such that the second entry of an
ordered pair is equal to the first entry of the next
ordered pair. Then the largest integer k, for which
such a sequence exists, is equal to :

(He6 27
3)5 4)8
3)

a=2b+1

2b=a-1

R={@3,1),(5,2),..,(99,49)}

Let 2m + 1, m), (2A — 1, A) are such ordered pairs.
According to the condition

m=2A—1 = m = odd number

= 1™ element of ordered pair (a, b)
a=2Qr-1)+1=4r-1

Hencea € {3,7, ..., 99}

=re{l,2,..,25}

= set of sequence

Ans.

Sol.

_2r—2

2" element of each ordered pair = -
2r

For maximum number of ordered pairs in such
sequence

A2

21‘72

=lor2;1<AL25

A=2"lorr=32"

Case-1: A=2r—1

A=2,2°,2°2"

r=2,3,4,5

Hence maximum value of ris 5 when A = 16
Case-Il: L =3.2"""

A=3,6, 12, 24

r=2, 3, 4, 5

Hence maximum value of r is 5 when A = 24

If the length of the minor axis of an ellipse is equal
to one fourth of the distance between the foci, then
the eccentricity of the ellipse is :

4 3
1) — 2) —
()Jﬁ (2) 16
3 V5
3) — 4) X2
()\/ﬁ 4) -
1)
2b=i(2ae)
b_e
a 4
b2
= 1——
€ 4/ a2
e= 1—i
16
e2(1+ij=1
16
4
e=—
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6. The line L; is parallel to the vector | 8. If the system of equation
a=-3i+2j+4k and passes through the point 2x+Ay+3z=5
(7, 6, 2) and the line L, is parallel to the vector Ix+2y—z=7
b=2i+j+3k and Passes through the' point Ax + 5y +uz=9
(5, 3, 4). The shortest distance between the lines L,
and L, is : has infinitely many solutions, then (A*> + p?) is
23 21 equal to :
1) —= 2) —=
J38 J57 (1) 22 (2) 18
23 21 3) 26 4) 30
3 = ) —— ® @
J57 38 Ans. (3)
Ans.(l)AA o % 3
Sol. L, :(7i+6]+2k)+2(-3i+2j+4k) Sol. Ac0=l3 2 —1l<0
LZ:(51+33+4k)+x(2i+3+3k) 45 n
Distance between skew lines =2Qut3)+A(HA43wW+3(N=0
(21+33—212).(2i+17}—712) = 4p-3Ap 41 +31=0....(1)
B NS 2 A3
B 69 _ 69 _23 A3=O:>3 2 71=0
NN 459
7.  Let (a, b) be the point of intersection of the curve =217+ A (1) +5(7)=0
x* = 2y and the straight line y -2x —6 = 0 in the
b 9 2 = A=-1
second quadrant. Then the integral I:.[ X dx from equation (1)
c1+5%
is equal to : 4p+3p+4+31=0:
(1)24 (2) 27 —
(3) 18 4) 21 LA+ =26
Ans. (1) T A
Sol. xX*=2y&y=2x+6 9. Ifoe {——,?} then the number of solutions of
X' =4x + 12
—6|ifx = — cosec o — —1l)cosecO—4 =0, 1s equal to
x=6lifx=—2 3cosec?0-2(+/3 ~1 0—4=0, is equal
X —4x-12=0=
y=18 y=2 (16 ()8
(6, 18) & (—2, 2) (3) 10 (4) 7
. . . nd
Here (6, 18) Rejected because (a, b) lies in 2 Ans. (1)
quadrant
La=-2&b=2 2(\/§—l)i\/4(3+1—2\/§)+16\/§
2 2 2 g ex 2 Sol. cosecH=
.‘.I=I ox dx=.|‘9'5 X dx 23
L 1+5" o 1+5"
i i ) 2(V3-1)£\16+843
3 =
s 2I:I9x2dx=18jx2dx=18(%j 243
-2 0 0
21=48 22(ﬁ_l)i(2+2*/§)
=24 23
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10.

Ans.

Sol.
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cosecO =2 or _—2
B
.. sinf = l or i
2 2
. sin@ = % has 3 solutions & also sinf = %
has 3 solutions in [ﬂ,é‘—n}
6 3

Given three indentical bags each containing

10 balls, whose colours are as follows :
Red Blue Green

Bagl 3 2 5
Bagll 4 3 3
Baglll 5 1 4

A person chooses a bag at random and takes out a
ball. If the ball is Red, the probability that it is
from bag I is p and if the balls is Green, the
probability that it is from bag III is q, then the

1 1
value of (— + —] 1S :
p q

(16 )9
(37 48
(&)

=
7\
5|w
¥ 2

Bag I 3R|2B | 5G

®)
—
Slm
N

=

Q
e~ N T

k=
N

Bag I1 4R |3B | 3G

=

BagIll [5R| 1B | 4G

AWARA

®)
SERI RIS
— S —m

p:P{%J: ;&2) -1

R {3 4 5
3110 10 10

11.

Ans.

Sol.

12.

Ans.

Sol.

104
_(Buw|___ 3110 _
116 ) 1(5 3 4
3010 710 " 10
S
P q

If the mean and the variance of 6, 4, a, 8, b, 12, 10,
13 are 9 and 9.25 respectively, then a + b + ab is
equal to :

1
3

(1) 105 (2) 103
(3) 100 (4) 106
2
** mean=9
S.53+a+b=72
—=a+b=19
2
D - and (X)* +o° = —le
4 N
37 529+a’+b’
=81+ —=——
4 8

= 648 +74 =529 +a’ + b’
=a’+b>’=193

ra+b=19=a’+b’+2ab=361

= 2ab =168
= ab=284
S.atb+ab=103
If the domain of the function
1 1
fx)= is (a, b), then

+
V10+3x—x2 Vx+x|
(1+a)’+b*isequal to:

(1)26 (2) 29
(3) 25 (4) 30
@

x+[x|>0 =>xe€(0,0) ...(I)
&10+3x-x*>0

=x -3x-10<0
=>x€(-2,9) ...(2)
from (1) & (2) x €(0,5)
a=0&b=5

S (1+a)+b*=1+25=26
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1 . Sol  lim cos2x +acosdx —b _ finite
4‘[0(\/3+7+m]dx - 3 log. (\/g) is equal e &
to : {1_(252 +(2£)4 ....}+a{1—(4£)2 +(4£)4 ...}—b
L:
(1)2 + /2 + log, (1+J§) <
2 32
(2)2— 2 - log, (1+\/5) . (l+a—b)—x2(2+8a)+x4(3+3aj+x"()....
4
X
3)2+ \/5—loge (1+\/5) 1
~l1+a-b=0and2+8a=0 =a=- —
(4)2- V2 +log. (1+2) 4
b=a+1
Ans. (2) 1 3
= _Z + 1 = Z
1
Sol. 4 dx —3m+f3
'([\/3+X2+\/1+X2 Caipe L3 1
— — 4 4 2
J. 3+X 1+X 3 0r+1 11 1111
Y 3+x)-(1- x) 5! 15. If Z[ j M:O‘IT, then o is
1
= {3\/3+x2 +§ln(x+\/3+x2)} S 1O
2 2 0 (1) 15 ) 11
(3) 24 (4) 20
{2\/1+x +—ln(x+\/1+x )} } — —Zn3 Ans. (4)
10 r-1 _
1 3 3 pol. Z[lomf IJ“CM
=2 {—\/4_+—ln(1+\/2) —20+=>/n3 Jo
2 2 2 .
Z(lo_lorj r+1
i i masvmbidos Loyl =2 ins ’
2 2 2 2 10 1 r+l
=10)."'c,,, -10> | "C,, (Ej
=2 1+31n3—31n3—i—11n(l+\/§) R 0
2 4 \/5 2 2 11 11 11
10["'C, +"C, +....+"C,, |
=2+3ln3—iln3—\/5—ln(1+\/5)—gln3 LY L BY
2 2 —10{“cl(ﬁj ch(ﬁj . “C“(Ej }
=2-2-In(1+2)
. 2 4x)— "
14 1f tim &5 X)+afos( x) b finite, then (a+b) =10[2" ~1]-10 LR
x—0 X 10
is equal to : .
~ no 11
1 =10(2)
)] 5 20
B (20)11 _1111
(3)% 4)-1 10
Soa=20
Ans. (1)
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16.

Ans.

Sol.

17.

Ans.

Sol.
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The number of ways, in which the letters A, B, C,
D, E can be placed in the 8 boxes of the figure
below so that no row remains empty and at most
one letter can be placed in a box, is :

(1) 5880
(3) 840
4

(2) 960
(4) 5760

R1—>

R —
2

R3—>

= Total — [(All in R; and R;) + (All in R, and R;) +
(Allin R; and R))]

= 8Cs~b—{b+|_5+6cs'|§}
=[5(56—1—1-6) = 120(48)

=5760

Let the point P of the focal chord PQ of the
parabola y*> = 16x be (1, —4). If the focus of the
parabola divides the chord PQ in the ratio m : n,
ged(m, n) = 1, then m* + n” is equal to :

D17 2) 10
3)37 (4) 26
0))
y'=16x;a=4 focusS=(4,0)
Q(tz)
S(4, 0)
P(t))
(1,-4)
2at1 =4
=24t =-4
1
=>t=-—=
2

18.

Ans.

Sol.

19.

Ans.

= tz =2
3 Q(atg,zatz) — (16, 16)
Let, S divides PQ internally in A : 1 ratio

. 161 -4 _0
A+1

7\12—:
4

smiHni=1+16=17

L_m
n

Let e~1=21733+k, B=3§+23+5k and a vector ¢
be such that (5—5)x5:—18§—3]+12k and

ac=3.If bxc=d, then ‘éa‘ is equal to :

(1) 18 2) 12
(3)9 (4) 15
C))
a=2i-3j+k, b=3i+2j+5k
i j ok
axb=]2 -3 1
3.2 5

=-17i—7j+13k
(a—¢)xb=-181-3j+12k

= (@xb)—(cxb)=—181—3j+12k

= bx¢=(—181-3]+12k)—(@xb)
=(-181—3]j+12k)—(~17i—7]+13k)
bxc=—i+4j—k

. d-d=a-(bx3)=(2i-3j+k)-(-i+4j—k)
=2-12-1=-15

- [a-d]=1s

Let the area of the triangle formed by a straight
Line L : x + by + ¢ = 0 with co-ordinate axes be 48
square units. If the perpendicular drawn from the
origin to the line L makes an angle of 45° with the
positive x-axis, then the value of b™+c” is:

(1) 90 (2) 93
(3)97 (4) 83
3
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CALLEN
Sol. X + y __ 1
-c —c/b SECTION-B

N\

45° 45°

2

.. area of triangle = % =48

=>b=1 =96
b+ =97

20. Let A be a3 x 3 real matrix such that A*(A — 2I) —
4(A - I) = O, where I and O are the identity and
null matrices, respectively. If A> = aA* + BA + 11,

where a, 3 and y are real constants, then oo + 3 + v

is equal to:

(1) 12 (2) 20

3)76 44
Ans. (1)

A’ —2A7—4A +41=0

AP =2A%+4A — 41

AY=2A3 +4A% - 4A

=2 (A +4A —4]) + 4A° —4A
A*=8A*+4A — 81

A’ =8A%+4A%-8A
=8(2A% + 4A — 4I) + 4A% - 8A
A’ =20A + 24A — 321
Soa=20,p=24,y=-32
LatB+y=12

Sol.

21. Let y = y(x) be the solution of the differential

. d
equation d—y+2y sec’ x = 2sec’x + 3tan x.sec” X
X

such that y(0) = % . Then 12[y[§j - ezJ is equal

to
Ans. (21)
Sol. LF. =gl
— eZtanx

Solution of diff. eq.

2tanx

y.e = Iez‘anx(2 sec’ x +3tanx.sec” x)dx

y.e’™ = .[62‘3“".(2 sec” x)dx + Jez‘a“x.(3 tan x.sec” x)dx

2tanx

y.e? ™ = e?™* 2tanx — Iez‘a"" 2sec” x x 2 tanxdx + Iez‘a"x.3tan x.sec” xdx

y.e’ "™ =2tanx.e*™™ — Iezmn" .tanxsec” xdx

2tanx 2tanx

tanx.e €
+
2 4

2tanx

y.e =2tanx.e

2tanx

+C

tanx 1 _
y=2tanx ——— +— + Ce "™
2 4

e (5}l

22. If the sum of the first 10 terms of the series
4.1 4.2 43 . m
T+ T+ ;+..is  —,  where
1+4.1" 1+4.2" 1+43 n
gcd(m, n) = 1, then m + n is equal to

(441)

Ans.

Sol. T =T
1+4.r
T = 4.r
T2 4+ 2r+1)Q2r° —2r+1)
T:(21-2+2r+1)—-(2r2—2r+1)
Tt +2r+D@2r* =2r+1)
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23.

Ans.

Sol.

24.

Ans.

Sol.
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"R _2r+1 20 +2r+1

15
_1r
5 13
_
181 221
1 22
sm=1__=_0=2
221 221 n
m+n =441

If y = cos [§+cosl %j, then (x — y)* + 3y is

equal to

(&)

1
y=cos| cos” = +cos” =
2 2

X 1 X

=—x——,l-=1-—

Y 2>< 4 4
4y=x—\/§x/4—x2

3(4 —x) =x"+ 16y° — 8xy

12 - 3x> =x"+ 16y” — 8xy

4x* + 16y” — 8xy = 12

x> +4y* —2xy =3

X +y*—2xy—3y* =3

(x—y)'+3y’ =3

Let A(4, -2), B(1, 1) and C(9, —3) be the vertices
of a triangle ABC. Then the maximum area of the
parallelogram AFDE, formed with vertices D, E
and F on the sides BC, CA and AB of the triangle
ABC respectively, is

3)
4 2 1
Area of AABC = 1 1 1 1
2 9 31

= 6 square units

Maximum area of AFDE = %x 6 =3 sq. units

25.

Ans.

Sol.

If the set of all a € R — {1}, for which the roots of
the equation (I — a)x* + 2(a — 3)x + 9 = 0 are
positive is (o, —a] U[B, y), then 2o + B + vy is
equal to

Q)

Both the roots are positive

D>0
4(a—3)"—4x9(1—a)=0
a’~6a+9-9+9>0
a’+3a>0

a(a+3)=20

a e (—oo,-3] U [0, »)

ae (-, 1)U (3, )
f(0)=9>0
Equation (i) M (ii)
ae(—o,-31Ul0,1)
20tB+y-6+0+1=7






