O ALLEN

OVERSEAS

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

JEE-MAIN EXAMINATION - APRIL 2025

(HELD ON FRIDAY 04 APRIL 2025)

TIME : 9:00 AM TO 12:00 NOON

Ans.

Sol.

Ans.

SECTION-A
2x+3

Let £, g: (1, ©) — R be defined as f{x) =
S5x+2

2—-3x

and g(x) =

. If the range of the function

fog:[2,4] > Ris [a, B], then is equal to

(1) 68

(3)2

(C))

fog (x) = f(g(x))

22733
:f(z—sxj: 1-x
1-x 5(2—3xj+2
1—-x
_ 4—-6x+3-3x _ 7 —-9x
10-15x +2 —2x 12-17x
12-7x#0
12

X #—
17

a2y - 179 111
12-172) 22 2
7-9(4 -29 29
og(4) =)D 2
12-17(4) —56 56

(2) 29
(4) 56

1 29
Range of fog : [a, B] = | —, —
g g [o, B] {2 56}

B-a)

Consider the sets A={(x,y) e R x R :x*+y* =25},
B={(xy)eR xR :xX’+9y" =144}, C= {(x, )
€eZx7Z:x +y <4}, and D= A N B. The total
number of one-one functions from the set D to the set
Cis:

(1) 15120
(3) 17160
3)

(2) 19320
(4) 18290

Sol.

9

A:x +y =25
X2 2
: T + i]_6 =1
C:xX’+y’<4
Solve (1) & (2)
X +9 (25 —x%) = 144
—8x% =144 — 225 =-81

(1)
Q)
.03)

x=+ 2

242
By (1) > y==+ 25-x*
o s 8T, 119
8 22
D=ANnB=
L :

)Rl

PN AN A PN AN )
No. of elements in set D =4

y

N

(0,5)

>X

G0 _A12, 0

(12, ON_(-3.0
0,

(09 _5)

wC={xy)eZ*xZ: x> +y <4}

= {(07 2)1 (2’ 0)5 (05 _2), (_2, 0)5 (11 1)’ (_1, _1)9
(15 _1)5 (_19 1)5 (19 O)a (07 1)7 (_1’ 0)7 (Oa —1),
0,0)}

No. of elements in set C = 13

Total no. of one-one function from

SetDtosecC=13x12x11x10=17160
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3. LetA={1,6,11,16,...} and B= {9, 16, 23,30, ...} | 5. The probability, of forming a 12 persons
be the sets consisting of the first 2025 terms of two committee from 4 engineers, 2 doctors and
arithmetic progressions. Then n (A U B) is 10 professors containing at least 3 engineers and at
(1) 3814 (2) 4027 least 1 doctor, is:
129 103
(3) 3761 (4) 4003 (1) = Q) —
Ans. (3) 182 182
Sol. A=1{1,6,11, 16,21, 26,31, 36, 41, 46, 51, 56, 61, 3 @
66, 71, 76, 81, 86,91, ...... } 26 26
B = {9, 16, 23, 30, 37, 44, 51, 58, 65, 72, 79, 86, | Anms. (1)
93,100, ...... } Sol. 3 engineering + 1 doctor + 8 Prof — 4C3. 2CI.IOCg
AnNnB={16,51,386,.....} — 360
F t ‘A’ = Tops =1+ (2025 - 1)(5)=10121
orse s ( )©) 3 engineering + 2 doctors + 7 Prof — 4C3.
For set ‘B’ = Tags = 9 + (2025 — 1)(7) = 14177 2 10,
So, for (A N B) = T, = 16+ (n— 1) (35) < 10121 —4250 7
1012116 -
(m—1)< ——/—— =28371 4 engineering + 1 doctor + 7 Prof — 4C4. 2C1.10C7
n<289.71 = n =289 =240 i a1
- n(AUB)=n(A)+n(B)-n(ANB) 4 engineering + 2 doctors + 6 Prof > 'C4. "C;y. Cg
=2025 +2025 — 289 = 3761 =210
4. For an integer n > 2, if the arithmetic mean of all
coefficients in the binomial expansion of (x + y)™™> Total = 1290
is 16, then the distance of the point P(2n —1, n* — 4n) R babilitv 1290 1290 129
from the line x +y = 8 is: eqmoalny—mcuzlwozﬁa
(V2 @ 242 Ans. (1)
(3) 5\2 (4) 342 6. Let the shortest distance between the lines
Ans. (4) x—3:y—0L:z—3andx+3:y+7:z—ﬁ]De
ol No.ofterms in (x +y) = (2n-2) %ﬁﬁ.ﬂwnﬂwp%ﬁﬁewmwof&x+ﬁm
. sum of all coefficients = 2*"" (1)42 (2) 46
(Putx=y=1) (3) 48 (4) 40
.. Arithmetic mean of all coefficients Ans. (2)
Sol. A3, o, 3) & B(-3,-7, B)

2n-3
= 2 =16
[2n—2]

=2"’=2m-1)=n=5
S P(@2n-1,n"—4n)=(9,5)
P(9,5)

BA =6i+(a+7)j+(3-P)k

36+ 15(0+7) 33 —B) = (3\/%)2

36+ 150+ 105 — 9 + 3B = 270
150+ 3B = 138
S0+ B =46
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O ALLEN
7 If lim (x—1)(6+7»cos(x—13))+usm(1—x) 1, :_(2x—3)_l
ol (x—1) 2 2
where A, L € R, then A + p is equal to y=—x+1
(1) 18 (2) 20 x+y=1
3) 19 4) 17 1 1
Ans. (1) area = 5(1)(1) = >
Sol. Putx=1+h 9. Let A and B be two distinct points on the line
. h(6+XAcosh)—pusinh _ _ -
lim 3 =-1 L: X260 Y=7_ 277 Both A and B are at a
nl64n l—ﬁ uln _hi distance 2\/ﬁ from the foot of perpendicular
i 2! 3! . drawn from the point (1, 2, 3) on the line L. If O is
im =— R
h—0 h? the origin, then O4-OB is equal to:
6+h—pu=0and —=+H - (1)49 (2)47
2 6 (3)21 (4) 62
A+nu=18 Ans. (2)
8.  Letf: [0, ©) > R be differentiable function such | Sol
that f{x) = 1 — 2x+ j ¢ f(¢)dt for all x € [0, ).
0
Then the area of the region bounded by y = f(x)
and the coordinate axes is
1
(M5 @
(3) V2 (4)2 PQb=0
Ans. (2) =3@BA+S5)+2QA+5) 2 (21 +4)
Sol. y=1-2x+¢"[ef(t)dt = 17h=-17= =1
’ Q(3,59)
j—y =2+ " -eM(x)+ e*je—tf(t)dt LetAQGpu+6,2p+7,2u+7)
x 0 (Bu+ 3+ (2u+2)* + (2u-2)> =68
d—y=—2+y+y+2x—l S +2u-3=0u=-"3orp=1
dx A (=3, 1, 13) and B (9,9,5)
d_y,zy:(zx,g OA.OB=-27+9+65=47
X
10. Letf: R—R be a continuous function satisfying
ye = j(2x —3)dx-e >
f0) =1 and f2x) — fix) = x for all x € R. If
-2x __ 2x—-3) _ X -2X . O .
ye :%e 2 +je 2Xdx 11m{f(x)—f(§)}: G(x), then ZG(rz) is
n—m p
e = -(2x-3) e2x _Loax equal to
2 2 (1) 540 (2) 385
f0)=1=e=1-2+10 (3)420 CRE
2 2 Ans. (2)
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Sol.

11.

Ans.

Sol.
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f(2x) — f(x)=x

X)_x
f(x)—f(EJ >

Iim(f(x) _f (inz Iim[Zx[l—(ljm J-x}
n—ow 2 n—w 2

G(x)=x

SG(%) =3 2 =385

1+3+5%+7+9%+ ... upto 40 terms is equal to

(1) 43890 (2) 41880
(3) 33980 (4) 40870
2)

(1 + 5"+ 97+ ...upto 20 terms) + (3 + 7 + 11 +
...upto 20 terms)

= §‘4(4r—3)2 +§(4r—1)
= i:(4r—3)2 +(4r-1)

20
= 4> (4 =5r+2)

r=1

20 20 20
=16 17 =20 r+8>"1 = 41880
r=1 r=1 r=1

12.

Ans.

Sol.

13.

Ans.

In the expansion of (3/5 + ] , n € N, if the

1
V)

ratio of 15" term from the beginning to the 15"

term from the end is % , then the value of "C; is:

(1) 4060 (2) 1040
(3) 2300 (4) 4960
&)

n nr( 1 '
Tr-f—l = Cr(21/3) (31?)
r=14

1 14
Tls — nC]4(21/3 )n—14 (ZSIT)

Tl' 5= 15" term from last is (n — 13)" term from beginning.
1 n-14
: 1/3\14
T15 = nCn—l4 (2 ) (?,]Tj

1 14
n 1/3\n-14

‘ C14(2’ ) (31/3 ) ~ 1
4 T__ L _g
1 n

- Cn_14(21/3)14 (31/3j

|

— (21/3)“728 (31/3)11728 —

N =

So, "C; =%C; =2300

Considering the principal values of the inverse

trigonometric functions,

sin”' £x+l 1-x? ,—l<x<i,isequalto
2 2 2

J2
T .1 T s -1
1) —+sin 2) —+sin
(D 1 x (2) c x
57
3) ———sin'x
3) .

Sn P
4) ——sin” x
4) o

(0))
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Sol.

14.

Ans.

Sol.
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—<X<—

B

= Let sin '(x) = 0 LY P
6 4

= X = sinb, then

= sin”! (? sin© +%COS Gj

= sin”! sin(6+zj =9+E
6 6

- sin_l(x)+g

A

Consider  two  vectors i=3i— J and

—2k, A > 0. The angle between them is

NG

. —1 — — — —
given by cos [—J Let v=v, +V,, where Vv,

27

is parallel to u and v, is perpendicular to u. Then

V=2§+3

the value |\7, |2 +|\72|2 is equal to

23
(0 = (2) 14

25
Ok (4) 10

2)
U=3i—], v=2i+]-Ak,
uy =cos0

laflv]
5 NG
- =
JioNs 32 247

=>A=9 = A=3(-1>0)

V=V, +V,

=12 _ =2, =2 - -
:>|V| =Vi+V,+2V, -V,
=14=V+V;+0 v, LV,)

= |vf| + |\7f| ~14

15.

Let the three sides of a triangle are on the lines
4x —Ty+10=0,x+y=>5and 7x + 4y = 15. Then
the distance of its orthocentre from the orthocentre

of the triangle formed by the lines x =0, y =0 and

x+y=1is
(15 @) 5
(3) 20 (4) 20
ns. (2)
A
Sol.

16.

7x+4y =15

B ux —7y+10=0
Since triangle is right angle so orthocentre will be
at right angle vertex

+ =
RGHY=15 >P.O.IBE(1,2)
7x+7y+10=0

y)\

distance between P and B = \/g

j(l+m)ex+(m)e_x

The value of — dx
e e +e

is equal to

(1) 3—”_ @ 2+¥

3) l—i 4) 1+¥

ns. (4)
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Sol.

17.

Ans.

Sol.
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_ j‘ (1 +m)e_" +(m)e_(_X)dX

—X

+e

()

—X
X+eX

-1

dx

e
L (1+\/|x|+x)e
e

:>I=_|.
-1

oo j_ (1+\/|x|+x +X\/|X|X—x)(ex+e_x)
J @ re)
- 21:](1+\/|x|+x+\/|x|—x)dx

-1

dx

= 2I=2j.(1+\/|x|+x+x/|x|—x)dx
= 21=2j(1+J2_X+J6)dx

1 22 l
:>I=J.(1+\/Z)dx=|:x+7x :I

0 0

22

= [=—+1
3

The length of the latus-rectum of the ellipse, whose

foci are (2, 5) and (2, —3) and eccentricity is% , 1S

6 50
M < 2 =

10
)=
“

2be =8
be=4

18
@ =

b(ﬂj =4 =b=5
5

2 =bh
16=25-a>=a=3
2a®> 18
LR =—=—
b 5

Option (4)

18.

Ans.

Sol.

19.

Ans.

Sol.

20.

Ans.

Consider the equation x> + 4x — n = 0, where
n € [20, 100] is a natural number. Then the
number of all distinct values of n, for which the
given equation has integral roots, is equal to

17 (2)8

(3)6 (O

3

X’ +4x+4=n+4

(x+2y=n+4

Xx=—2++n+4

20 <n <100
24 <Jn+4 <104
—Jn+4¢{5,6,7,8,9,10}

.. '6' integral values of 'n' are possible

A box contains 10 pens of which 3 are defective. A
sample of 2 pens is drawn at random and let X
denote the number of defective pens. Then the
variance of X is

11 28
1) — 7y =2
()15 ()75
2 3
3) = 4) 2
3) T ()5
2
X | x=0 Xx=1|x=2
7 7 3 3
P(x) 10C2 1%1 & 10C2
C, C, C,
7 2 3
=X P(x)= 0+ —+—=—
h=2x PO) = 0+ e+ =5
28

Variance (x) = ZP(x; — p)° = —
x) (xi— W) =5

If 10 sin*0 + 15 cos'0 = 6, then the value of

27cosec’@+8sec’ 0 -

16sect
2 3
(1 S (2) 2
3 1
3) 3 4) 3
Q)]




O ALLEN

OVERSEAS

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

Sol. 10(sin®0)* + 15(1 — sin®0)* =6
Letsin0=t= 10"+ 15(1 —t)*= 16

102+ 15-30t+15t°=6
25t -30t+9=0

(5t—3)*=0

sin’0 = § and cos’0 =

[S2 0N\

27><12—5+8+
27

<

21.  If the area of the region {(x, y) : [x-5|<y < 4«/;}

125

8 _ 250 _
125x5

2
5
SECTION-B

is A, then 3A is equal to .

Ans. (368)
d y=x=5
\ y= 4\/;
(1,4) (25,20)
(5.0) S

Sol.
25 1 1
A= I4&dx—§x4x4—§x20x20
1

25

4X3/2

A= 3 -8-200
2

A= 2(125—1)—208

368

22.

Ans.

Sol.

23.

Ans.

Sol.

cos® 0 -—sin6
LetA=| 0 1 0 |.If for some 6 € (0, n),
sin@ 0 cosO

A’ = A", then the sum of the diagonal elements of
the matrix (A +I)* + (A — 1)’ — 6A is equal to .
()

"." A is orthogonal matrix
CAT=A"

:> A2 — A71 (..-
=>A =1

let B=(A+1)+(A-1)°-6A
=2(A’+3A)-6A

AZ — AT)

=2A’
2 00
B=21=|{0 2 O
0 0 2

Now sum of diagonal elements=2+2+2=6
LetA={zeC:|z-2—-i=3},

B={ze C:Re(z—iz)=2} and S=A n B. Then
Z|z|2 is equal to .

zeS

(22)

Letz=x+1y
A:jz-2-i|=3
(x=2)+(y—-Di|=3
x-2 +@Fy-1’=9
B=Re(z—iz) =2
Re((x+y)+ti(y—x))=2
Xx+ty=2

On solving (1) and (2) we get

X:3iJﬁ y:p—r\/ﬁ

2 2

Z|z|2=i[2><26+2><18]

zes

:§:22
4
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24. Let C be the circle x> + (y — 1)> =2, E; and E, be | 25. Let m and n be the number of points at which the

two ellipses whose centres lie at the origin and function f(x) = max {x,x’,x’,.....x°'}, x € R, is not

major axes lie on x-axis and y-axis respectively. differentiable and not continuous, respectively.

Let the straight line x + y = 3 touch the curves C, Thenm+nisequalto

E, and E, at P(x;, y1), Q(x», y2) and R(xs, y3) | Ans- 3

respectively. Given that P is the mid-point of the X, x<-1

x*, -1<x<0
line segment QR and PQ= &, the value of Sl 109= x, 0<x<lI
3 X, x>1

Ans.

Sol.

9(x1y1 + Xoy2 + X3y3) is equal to

(46)
XZ y2
Let E, :a—2+b—2=1, (a>hb)
X2 y2
E2 :C—2+d—2:1, (C<d)

C:x*+(y—1y7=2
Equation of tangent at P(x,,y})

xxp ty(yi—1) =i +1)

comparing with x +y =3 we get P(1,2)

-* Now parametric equation of x +y =3

(x-D)_(y=2)_, 22 {.,PQ:_
3

e &)

On solving we get Q(é ij,R(l 8)

2\/5]

3’3 33

So, 9(x1y1 + X2y> + X3y3)

f(x) is continuous everywhere.

on=0
1, x<-—1
21x”°, -1<x<0
f'(x)=
1, O<x<l1
21x%, x>1

.. f(x) is non-differentiable at x =—1, 0, 1
som=3

m+n=3






