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OVERSEAS
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JEE-MAIN EXAMINATION - APRIL 2025
(HELD ON FRIDAY 04" APRIL 2025)

TIME : 3:00 PM TO 6:00 PM

Ans.

Sol.

Ans.

Sol.

SECTION-A

Let a > 0. If the function f{x) = 6x>— 45ax” + 108a’x + 1
attains its local maximum and minimum values at
the points x; and x, respectively such that x;x, =
54, then a + x; + X, is equal to :-

(1) 15

(2) 18

3)24

(4) 13

2

f'(x)=18x*—90 ax + 108 a> =0

x=2a&x=3a

X;=2a X, =3a

XX, =54

6a> =54

a=3

at+Xx;+Xxp

3+2x3+3x3=18

option (2)

Let fbe a differentiable function on R such that f(2) 1,
f(2)=4. Let )l(i_r)r(l)(f(Z +x))** =e*. Then the number
of times the curve y = 4x> — 4x” — 4(a—7) x—0. meets
X-axis is :-
(H2
3)0

@

21
4)3

3
lim (£(2-4 %))

lim(f(2+x)—1)3
e x
" =) =(e)) = a=12
y=4x-4x* -4 (a-7)x-a
y = 4x> —4x* - 20x — 12
roots x =-1, -1, 3
option (1)

3.

Ans.

Sol.

The sum of the infinite series

T -1 1
2) E—cot (Ej

Y -1 1
4) E—tan (5)

(D g+ tan™! (%J

T oot L
3) 2+cot (2j

4)

Tn=tan1 24 )
In” +3
[r3)-(-3)
n+—|—|{n——

T,=tan' 2 2

T1+T2+....+Tn:tanI(M%j_tanl(lj

2
S.= = —tan™' [l)
2 2

option (4)

Let A ={-3,-2,-1,0, 1,2, 3} and R be a relation
on A defined by xRy if and only if 2x —ye{0, 1}.
Let / be the number of elements in R. Let m and n
be the minimum number of elements required to be
added in R to make it reflexive and symmetric

relations, respectively. Then / + m n is equal to :-
(1) 18
2)17
(3) 15
(4) 16
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DALLEN
Ans. (2) 6. Let the values of p, for which the shortest distance
Sol. - 2x-y=0 between the lines XTH = % =§ and
- P I S N |
IxX—vy=1 r=|pi+2j+k|+A(2i+3j+4k) is —, be a, b,
X—y ( ) ( ) J6
10,13 {1, 13 42, 3} -1, -3} (a < Db). Then the length of the latus rectum of the
Total (09 0) (_17 _2)3 (192) (05'1)7 (13 1) (29 3) (_19 _3) 2 2
ellipse XY s
. 2 2
Reflexive m=5 & /(=7 a
9
Symm. n=5 /(+m+n=17
3
(2) 5
option (2)
5. Let the product of ®; = (8 + 1)sin® + (7 + 4i)cosO 3) %
and o, = (1 + 81)sin® + (4 + 7i)cosO be o + P,
2 = ( ) ( ) p ) 18
/T .
i=-1. Let p and q be the maximum and the Ans. (3)
minimum values of a + 3 respectively. N
Sol. shortest distance = (@-b)|(pxa)
(1) 140 (2) 130 1 pxq|
(3) 160 (4) 150 where
Ans. (2) a=-i+0j+0k
Sol. ®; =(8sin O + 7 cos 0) + i(sin O + 4 cos 0) >§_E:(_1_p)i_23_f<

®;=(sin 0 +4 cos 0) +1(8 sin 6 + 7 cos 0)

©®;0, = 8 sin” O + 7 sin O cos O + 32 sin O cos O +
28 cos” O — 8 sin” O — 32 sin © cos O — 7 sin O cos O
—28 cos” O +i(sin”0 + 4 sin O cos O + 4 sin O cos O
+ 16 cos” 0 + 64 sin® 0 + 56 sin O cos O + 56 sin O

cos 0 + 49 cos” 0)

10, =0+1(65 sin® O + 120 sin 0 cos 0 + 65 cos® 0)
o+ =65+ 60 sin 2q

o+ Blmax = 125

o+ Blmin =5

Ans. =125+ 5=130

option (2)

b=pi+2j+k
p=3i+4]j+5k
q=2i+3j+4k

1 _|-l-p+4-1|

16 6
Fp+2[=1
p=3 & q=1
2 2
Xy
? 3
2
LR=2_2x1_2
b 3 3
option (3)
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7. The axis of a parabola is the line y = x and its | 9. A line passing through the point A(-2, 0), touches
vertex and focus are in the first quadrant at the parabola P : y2 — x 2 at the point B in the first
distances <2 and 242 units from the origin, '
respectively. If the point (1, k) lies on the parabola, quadrant. The area, of the region bounded by the
then a possible value of k is :- line AB, parabola P and the x-axis, is :-
(14 )9
(3)3 (4)8 UK. 2)2
Ans. (2)
Sol. 8
3) 5 43
3
Ans. (3)
Sol. Tangent
y=m (X +2)
/ y = —x directrix
2 _
y=x-2

Ans.

Sol.

Directrixx+y =0
PS=PM

Ji—2p 2y =10

2
2K*+8—-8K+2=K*+1+2K
K*—10K+9=0
K=9
option (2)

Let the domains of the functions
f(x) = logslogslog,(8 — log,(x* + 4x + 5)) and
g(x) = sin™! (%j be (o, B) and [y, 6],

respectively. Then o + B +y* + 8% is equal to :-

(1) 15 2) 13
3) 16 (4) 14
@

logs(logy(8 — loga(x* + 4x + 5))) > 0
logo(x* +4x +5)< 1
X +4x+3<0
=>xe(3,-1
7x+10 <1
x—2
=>xe[2,-1]

-1<

a=-3,p=-1,y=-2,8=-1
>+ PP +Y+8 =15

option (1)

(m(n+2))’=n-2
m’x* + (4m>~1) x + (4m*+2)=0
D=0
(4 m=1)>=4m’ (4m*+2)=0
1

m=—
4

—l(n+2)
7%

and point of tangency (6, 2)

N

ArcaA = jj((y2 +2)-(4y-2))dy

A=t
3

option (3)
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10. Let the sum of the focal distances of the point P(4, 3) 1 0 0
2 2 . . n_ An2 A2
on the hyperbola H : X_z_:)/_zzl be 8\/§.Iffor 11. Letthematrix A={1 0 1] satisfy A"=A""+A-
a 010
H, the length of the latus rectum is / and the
gf()d‘;cl;[ f:f6the focal (ilftances of the point P is m, I for n > 3. Then the sum of all the elements of A is :-
en m is equal to :-
(1) 184 (2) 186 (1)53 (2) 52
3) 185 4) 187
. 8 “) (3) 39 4) 44
\/g Ans. (1)
Sol. ex+tatex—a=8§,|-
3 Sol. AY=A"+A’—1
5
2ex = 8\/; =A*+2(A’-1)
Ze><4=8\/§ =AY +3(A°-])
_ A2 2
5 =A"+24(A°-])
e = p—
3 2
5 =25A" - 241
b* =a? ﬁ -1
3 1 00 1 00
, 2, =251 1 0|-24{0 1 O
b'=32 170 1 00 1
16 9
==l
a- b 1 0 0
and b> =Za? =125 1 0
25 0 1
=a’== b’ =§
Now Sum =53
2
(= & option (1)
a
02— ﬁ 12.  If the sum of the first 20 terms of the series
2
a
75 4.1 + 4.2 N 4.3 . 4.4 N
9% =36x 9ns x2 44317 +1% 44327 +2% 44332 43" 44347 1+4°
X
2 _
ot E4O+ Y ) is 2, where m and n are coprime, then m + n is
m=(ext+a)(ex—a n
2.2 2
m=ex-a equal to :-
=624
6 (1) 423 (2) 420
;;T Z:S (3) 421 (4) 422
40 +145=185 Ans. (3)

option (3)
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OALLEM
20 4r 14.  Let for two distinct values of p the linesy =x + p
Sol. Zﬁ X2 2
=1 4430 4T touch the ellipse E : — + y—z =1 at the points A
4 3
% 4r and B. Let the line y = x intersect E at the points C
S +r+2) 1t -r+2) and D. Then the area of the quadrilateral ABCD is
20 equal to
22( S j (1) 36 (2) 24
=l P —r+2 rr+r+2
L (3) 48 (4) 20
o Z_2 Ans. (2)
>3 o
T +
1 1 Sol. Point of contact are ( Ham , £b J
773 Ja’m? +b* ya’m® +b
11 -16 9),(16 -9
P Al —,= |B| —,—
§ 14 [ 5 5) [ 575 j
L (1212
382 422 PommtDis | —,—
5°5
1 1
ol 1 16 9
2 422 = 2
5 5
_ 420 1|16 -9
420 AreaofABDIE i 1| =12
_210 2 12
211 5 5
option (3) Area of ABCD is = 24
13. If on (2)
option
2 (15 2 (15 2 (15 2 (15
! ( Cl)+2 ( C2)+3 ( C3)+""+15 ( CIS) 15.  Consider two sets A and B, each containing three
=2m3"5% where m, n, k € N, then m + n + k is numbers in A.P. Let the sum and the product of the
equal to :- elements of A be 36 and p respectively and the
(119 (2)21 sum and the product of the elements of B be 36 and
3)18 (4) 20 q respectively. Let d and D be the common
Ans. (1) differences of AP’s in A and B respectively such
15 15 19 ]
Sol. Zr2(15Cr) = lszrl“cr_l that D=d +3,d> 0. If p*a _ "7 , then p — q is
r=1 r=1 p—q 5
15 14 equal to
15Zl(f—1+1) Coi (1) 600 (2) 450
s s (3) 630 (4) 540
15-14> Bc,, +15> 1*C, Ans. (4)
=l =l Sol. LetA(a—d,a,a+d) B(b—D,b,b+D)

15-142" + 152"
312" (70 + 10)
3121380

31‘51‘217

m=17 n=1 k=1
option (1)

a=12
p=12 (144 - d)
q=12 (144 - D%
p+q_19
p-q 5

b=12
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O ALLEN
q 14 7 dx x x°
144-d° 12 LF.=x'

16.

Ans.

Sol.

144—(d>+6d+9) T

1008 — 7d* = — 12d* — 72d + 1620
5d°+72d-612=0

d=6

D=9

p-q=12(D°-d)

= 12(81 — 36)

= 12(45)

=540

option (4)
If a curve y = y(x) passes through the point [1, g)

and  satisfies the  differential  equation

7x* cot y — e* cosecy) — =x", x> |, then at x = 2,
y y
dy

the value of cosy is:

2¢’ —¢ 2¢’ +e¢
1 2
M 64 @ 64
2¢’ —e 2¢’ +e
3 4
3 128 @ 128
3
dy _7coty e*cosecy
dx X x°

X

dy 7coty e

dx sinyx sinyx®
. dy 7 €
siny—=—cosy.—=—
dx X X
let —cosy =t
sinyd—yzﬂ
dx dx

17.

Ans.

Sol.

t.x' = —szexdx

7_ .2 X X
cosy X' =X"¢e f2jlxe dx
cosy x’ =x’e* —2xe* +2¢* + ¢

le,y:g,c:—e

option (3)

The centre of a circle C is at the centre of the ellipse
2

2
E: X—2 + y—z =1,a>b. Let C pass through the foci
a b

F, and F, of E such that the circle C and the ellipse
E intersect at four points. Let P be one of these four
points. If the area of the triangle PF;F, is 30 and the
length of the major axis of E is 17, then the distance

between the foci of E is :

(1)26 ) 13
(3)12 @2
2
@)
P
Fl F2
%PFl.PFZ =30
PF] + PF2 =17
PF, =12 PF,=5
F1 F2 =13

option (2)
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1 5 19. Let A be the point of intersection of the lines
18. Letf(x)+2f| —|=x"+5and
X
1 i LI:XI7_y85_zl3 and
2g(x) — 3g (Ej =xx>0.Ifa= J.f(x)dx,and B
1 —
) L2:X 1:y+3:Z+7.LetBandCbethe
B= I g(x) dx, then the value of 9. + f3 is : 3 4 >
1 point on the lines L; and L, respectively such that
(D1 2)0 AB = AC = /15 . Then the square of the area of
(3)10 @) 1 the triangle ABC is :
Ans. (4)
(1) 54 (2) 63
1Yy _
Sol. f(X) + Zf(;j =x"+5 (3) 57 (4) 60
1 1 Ans. (1)
f(—j +2{(x)= —+5
X X Sol. Angle between both lines
2
f(x):%_%"Lg cosO = Sl
X \2/50
2 2
(X:I(iz—x—+§]dx 2 1
1\3x° 3 3 singf= —==
10 5
2 x* 5x
( 3x 9 3 l sin@ = g

1 8 10 5

e e

3 3 3
_, r 1
9 9

9a+p=11
option (4)

area = % absinO

L s 2

15.15.24

square of area
4.25

option (1)




O ALLEN

OVERSEAS

20.

Ans.

Sol.

21.

Ans.

Sol.
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Let the mean and the standard deviation of the
observation 2, 3, 3, 4, 5, 7, a, b be 4 and \/5
respectively. Then the mean deviation about the

mode of these observations is :

@ >

M1 2

(3)2 4) %

0))

24+a+b
8

4

at+tb=8

_A4+1+140+149+@—-4) +(b-4)°
8

16 =48 +a’+b*—8a—8b

a’+b’ =32

32 =2ab

ab=16

a=4b=4

2

mode = 4

2+1+1+0+1+3+0+0 _
8

1

mean deviation =

option (1)
SECTION-B

If o is a root of the equation x> + x + 1 = 0 and

2
o 1 .
> (ak + —j =20, then n is equal to

k=1 o
am)
0=
2
[m‘WJj =0’ +—+2
—o® 4 o542 ¥ =1

22,

Ans.

Sol.

Zn:((ozk+oak+2):20
k=1
S @ttt o) F(ote’ el .t
®") +2n=20
Nowifn=3m, mel
Then 0+ 0+ 2n=20 = n= 10 (not satisfy)

if n=3m+1, then

©* +o»+2n=20
21 .
-1+2n=20= n= ? (not possible)

if n=3m+2,

(0 + 0%+ (o' + ©’) + 2n=20
= (0 + o)+ (o + ©’) +2n=20
2n =22

n=11 satisfyn=3m + 2

~n=11

10
(\/1+X2 +X)
— d
(\;“-FXZ —x)

1 ((m +X)" (nm —x)) + C where C

m

X =

If |

is the constant of integration and m, n € N, then
m + n is equal to

(379)
rationalise

(Vi ox)” (Vion 4]
(Vi ) (Ve +x)
(Vo )’

/4

X
1

Put VI+x* +x=t
( X +1de:dt
\/1+x2

dx

=
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23.

Ans.

Sol.
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dx:%\/1+x2

Now as VI+x> +x =t
1
so V1+x? —X:I

—)[9(2 1+x2)+(m—x)}+c
(T

)19
= —[19 1+x° —X:|+C
360

S.m=360,n=19
Som+n=379
A card from a pack of 52 cards is lost. From the

remaining 51 cards, n cards are drawn and are
found to be spades. If the probability of the lost

.11 .
card to be a spade is 50 the n is equal to

2

n cards are drawn & are found all spade, thus
remaining spades = 13 — x

remaining total cards = 52 — x

11
Now given that P(lost card is spade) = 5—

) 1371’1C1 11
1.C. 2-n =

C, 50
50(13 —n) = 11(52 - n)
39n="78

n=2

24.

Ans.

Sol.

Let m and n, (m < n) be two 2-digit numbers. Then
the total numbers of pairs (m, n), such that
gcd (m,n)=6,is

(64)

Letm = 6a,n=6b

m<n = a<b

where a & b are co-prime numbers

also since m & n are 2 digit nos, so

10€£m<99&10<n<99

ie.2<a<16&2<b<16
(- ais integer)

Now
2<a<b<16& a&b areco-prime
oif

a=2,b=3,57,9,11,13,15
a=3,b=4,5,7,8,10,11,13,14,16
a=4,b=5,7,9,11,13,15
a=5b=6,7,8,9,11,12,13, 14, 16
a=6,b=7,11,13
a=7,b=8,9,10,11,12, 13,15, 16
a=8,b=09,11,13,15
a=9,b=10,11,13,14, 16
a=10,b=11,13
a=11,b=12,13,14, 15, 16
a=12,b=13

a=13,b=14,15,16

a=14,b=15

a=15,b=16

64 ordered pairs




O ALLEN

OVERSEAS

25.

Ans.

Sol.
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Let the three sides of a triangle ABC be given by the
vectors 21—3 +k, 1—33 —5k and 3i —43 —4k.

Let G be the centroid of the triangle ABC. Then

6(‘@2 +‘§}2 +‘§}2) is equal to
(164)

A
2i-jek/ | NN

@)

3i—4j-4k

By given data
AB+AC=CB

Let pv of A are O then
AB=B-A
i.e.pvof]§—=2i—3+f(
CA=A-C

i.e. pv ofé:—(i—?)j—SlA()

Now pv of centroid

(G)-= A+B+C_0+(2,-LD+(-13,5)
3 3

G=§(i+2}+6f<)

Now AG = (i+2)+6k)

= ‘Er :éx4l
B—G:G—ZJﬂ(%H]%(Z—I)f(

- |BG[ _>
9

@z(%+lji+[§—3jj+(2—5)f(

- foq - 146
9
Now
[ +[5af +[ca |- 41214
—6x 220 _164
9

10





