U TR ML EEN B EEN BN EEN BN BN NN BN NN BN BN BEN BN BN BN BEN BEN BEN SN BEN BN BN BN BEN SN BN BN EEN BN BN SN NN BN BEN SN NN BN BEN SN NN BN BEN BN NN BN BN BN BN BN B M B

JEE Main 2025
3rd April (Shift-2)

[ MATHEMATICS |

SECTION - A

Multiple Choice Questions: This section contains 20 multiple
choice questions. Each question has 4 choices (1), (2), (3) and
(4), out of which ONLY ONE is correct.

Choose the correct answer:

1. Let a circle C with radius r passes through four distinct
points (0, 0), (K, 3k), (2, 3) and (-1, 5), such that k # 0,
then (10k + 2r?) is equal to

(1) 35 (2) 34
(3) 27 (4) 32
Answer (3)

Sol.

(2,:3) (-1,5)

Centre= (—1 E)
2 2

= Radius= —
2

(3 03] =%
= Xt— | +|Y—=| =—
2 2 4
(2x+1)%+(2y—-5)?=26

= 4x*+4y*+4x-20y=0

(K, 3k) lie on circle
4k% + 36k* + 4k — 60k = 0

N
[e)]

7
40k-56=0= k=—

5
= 10k+2r*=14+13=27

4
2. I dx equals to
04cos X +sin? x

(1) =2 (2) 4m?

(3) 2m? (4) ==

r
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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|
|
|
|
|
|
|
|
|
|
1
|
|
|
1
1
|
|
1
1
|
1
1
1
1

Answer (3)

T
:j dx  ..(1)
04cos X +sin? x

:T : 8(n—x)2 di
54cos”(n—x)+sin”(n—x)

T
j &“ N g 2)
0 COS X+S|n X

Adding (1) and (2)

[ 1
Z/ZSRJﬁdX
5 4cos” x+sin” x

Put tanx =t
sec?x dx = dt

0

/=8n£4+t2

o0
I=8n1(tan_1 Ej
2 2o

I:4n(£j
2

1+3 1+3+S
3. S=1+—+ o ... The value of S is equal to
(1) 4e-2 (2) 4e
(3) Se (4) 7e
Answer (3)
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2 2 2
Sol 1—+2_ 3—+...
ol 1 2!
2
T,=—"
(n-1)!
_n’-1 L1
(n=1)t (n-1)!
_(n=1)(n+1) 1
(n=2)! (n—1)!
n+1 1
= +
(n=2)! (n—12)!
n—-2+3 1
= +
(n=2)!  (n-1)!
L= 1 N 3 N 1
(n=3)! (n=2)! (n-1)!
DT, =e+3e+e="5e
n=1
4. Let y = f(x) be the solution of the differential equation
d 3
—y+3ytan2x+3y:sec2x such that f(o):e_+1,
dx 3
then f(%j is equal to
— 2 1
1) 1+e”) 2) Slae—
(1 @ 31+
1 il 1 1
3. 37 6
Answer (2)
d
Sol. —y+3y(1+tan2x):sec2x
dx
d
= —y+y(3$ec2x):sec2x
dx
IF = ej'3sec2dx _ e3tanx
= y(e3"¥) = Je3tanx -sec? xdx +c
e3tanx
= +c
3

5.  Areabounded by |x—y| <y< 4Jx is equal to (in square

units)
2048 1024
1) —— 2) ——
(1) = (2) =
512 128
3) == 4) =
(3) 5 (4) -
Answer (2)

Sol. |x—y|<y<4Vx

I__>x=2y i —
x=y=y (x>y) (64, 32) y=4Jx

x=y=-y (x<y)
|——>x=0

(0,0)

64
Area= J.(4\/— - ijdx
- 2
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7. If flx)=|lx+2]-2|x|

6.  LetA(z1), B(z2) and C(z3) are the vertices of an equilateral

triangle. If zo is the centroid of triangle ABC and

3
|2, —2,| =1 then the value of )|z ~z,[* is equal to
i=1

(1)1 (2) 2
(3) 3 (4) 9
Answer (1)
Z‘l
Sol.
ZU
R
30°
% a Z
2
.
= c0530°=—3=; = R=i
2 R 3

a

NE)

3 2 (a jz 3.0°

=5 z2i—25 =3 | —| =——
Zlhimal=>{5) =5

= |z - 20| =|2 - 20| =|23 - 25| =

=a2= |z -2 =1

, then the sum of number of

points of local maxima and local minima is

(1) 5 (2) 3
(3) 2 (4) 7
Answer (2)
|—x—2+2x]| x<=2
Sol. f(x)=4 |x+2+2x| -2<x<0
| x+2-2x]| x>0
| —x—2+2x]| x<=2
flx)=<|x+2+2x|] -2<x<0
| x+2-2x]| x>0
|x—=2] x<-2
f(x)=413x+2] —-2<x<0
[2—x]| x>0

<=2
2—x .

flx)={-3x-2 —2<x£—§

3x+2 2. 4<0
3

fx)= 3x+2 —§<x£0
2-x 0<x<2
x-2 xX>2
4
2

No. of maxima=1
No. of minima =2
If x(x—2)(12—k)=2 has both roots same. Then the

distance of (k, gj from the line 3x+4y+5=0 is

(1) 24 (2) 14
(3) 15 (4) 20

Answer (3)

3x14+4x7+5
5

d=

=15
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9. The shortest distance between the parabola y? = 8x and
the circle x> + y?>+ 12y +35=0is
(1) (2\/5—1) units (2) (\/5—1) units
(3) (2\/§+1) units (4) (\/E+1) units

Answer (1)

Sol.

(2t 4t)

(0, r

The common normal passes through centre and on
which shortest distance will lie.

y2:8x:>2yﬂ:8:ﬂ:i
dx dx y
= SIopeofnormaI:_—y:_TM:—t

_4t+6

tZ

=2 +4t+6=0

= =t

= (t+1)(2t>*-2t+6)=0

= t=-1isonly point

= distance = distance between (0, —6) to (2, —-4) —
radius of circle = =242 —1

10. Let f(x) = loga(1 — log7(x?> — 9x + 8)). If the domain of f(x)
is (o, B) U (y, 8). Then o +  + v + & equals to

(1) 18 (2) 27
(3) 21 (4) 9
Answer (1)

Sol. 1-log,(x*—9x+8)>0
= log,(x* —9x+8)<1
=x*-9x+8<7

=x2-9x+1<0

(9t \Bl-4

2

L _9ETT

2

x> —9x+8>0

= x> -8x-x—8>0
= x(x—8)-1(x—8)>0
= (x-1)(x—8)>0

I AAAAAG - PAAAAAL—
9-y77 1 8 9+77
2 2
9-77 9++/77

Xe 5 21 \J| 8, -

La+B+y+0=

Sla+B+y+6=18
11. If the coordinates of foci of a hyperbola
3x> —y? —ox+Py+y=0 are (4, 2) and (8, 2). Then

(a+B+7) is equal to

9—</77 9+4/77
2 2

(1) 81 (2) 137
(3) 121 (4) 141
Answer (4)
Sol.
x=6
\ ® y=2
(4,2) (6,2) (8,2)
Hyperbola:

(x—6) (y—2)
2z !

b*x? —a’y? —12xb® + 4ya® + 4ya® +36b% —4a* —a’b* =0
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2 2

Comparing: —2:3:>ez :1+—2:4
a a

=e=2
Similarly, Zae:4:>a:1:>b:\/§

(x-6° (y-2 _,
1 3

=3x%—y? —36x+4y+108—-4-3=0
3x* —y? —36x+4y +101=0
= =36
B=4
y=101
= oa+pf+y=141

12. Let the probability distribution is defined for a random
variable x as p(x)=k(1-37%) for x = 0, 1, 2, 3. Then
P(x>2) is

5 25

1) — 2) —

e 17 @) 34

25 7

3y — 4) —

(3) = (4) o
Answer (2)

sol. = > p(x)=1

:>k[1—3‘° +1-3141-32 +1—3‘3}=o

k| 4—- 1+1+i+i =il
3 32 33

7

= k=
68

Now P(x>2)=p(x=3)+P(x=2)

27 1 27 il
= 1= |+ 1-=
68 33) 68 32

26 - 3 50 25
68 68 68 34

13.

If the mean and variance of adataxi=1,x2=4,x3=gq,
xa=7,xs=bare5and 10 respectively. If new data is r +
xr, re{l,2,3,4, 5}, then the new variance is

(1) 17.6 (2) 16.9

(3) 20.4 (4) 214

Answer (3)

Sol.

14.

1+4+a+7+b
5:f30+b=13

_1+16+a” +49+b’
B 5
a’+b*=109
a=3,b=10

New digits: r+x,, re[1, 5]

10 —(5)

1+x1,2+x2,3+x3,4+Xa4,5+xs

=2,6,6,11, 15

224+6% +62+11% +15° (2+6+6+11+15j2
5 5

Variance =

=20.4
Let 9 points lie on the line y = 2x and 12 points on the

X
y :E in the first quadrant. Find the number of triangles

formed using these points and origin.
(1) 1134 (2) 1096
(3) 1120 (4) 1026

Answer (1)

Sol.

(7
X
(')\(\

oS

)
o
11 °

o)

X
Total triangles : (two points of y = 2x, 1 point of y:E) +
. X . .
(two points on ¥ 25, 1 point of y = 2x) + (1 pointony =

X
2x, 1 point of y :E and origin)
=9¢,- 12, +9¢,- ¢, + ¢, - %¢, - 2
=1134

G
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15.
16.
17.
18.
19.
20.

SECTION - B
Numerical Value Type Questions: This section contains 5
Numerical based questions. The answer to each question
should be rounded-off to the nearest integer.

21, If |im(tanxjx =Bl

x—0 X

then 96 In Pis
Answer (32)

1
Sol. “m(tanx)x 1” (form)

x—=0 X

IL
Ll
t X
L:Iim( anx —1)
x—0 X

R tan—x
=lim 5
x—0 X

=lim
x—0 X

1
tanx |«
:Iim( )X =e*=p

x—0 X
96
96InP =? =32

22. letA={-3,-2,-1,0,1,2, 3}. Arelation R is defined such
that xRy iff y = max {x, 1}.
Number of elements required to make it reflexive is /,
number of elements required to make it symmetricis m
and number of elements in the relation R is n. Then
value of I + m + n is equal to

Answer (15)
sol. R={(-3,1),(-2,1),(-1,1),(0,1),(1,1),(2,2), (3,3}
I=4i.e., (-3,-3), (-2,-2),(-1,-1), (0, 0)

m=4i.e,(1,-3),(1,-2),(1,-1),(1,0)
n=7
l+m+n=15

23. If Q+x+x°)° =1+a,x+a,x* +..., then
(a, +a; +ag +....+a;9) —11a, equals to

Answer (28919)

2,10 2 20 A
Sol. (1+x+x°)" =14a,Xx+0a,X" +...+0,,x" ..(i)

x=1

30=1+a, +a, +..tayy (i)
x=-1

1=1-0a, +a, +...+0, ..(iii)

(if) — (iii)
30 -1=2[a, +a5 +..+0a]

3101

=l iy 0 F bl =

Diff. (i) w.r.t. x
101+ x+x*)’(1+2x) = a, +2a,X +....+20a,,x*°
Again diff. w.r.t. x and substitute x =0

10[9(1+x+x2)8(1+2x)2 +(1+x+x2)9(2)J =20, +...

10[9 +2]=2a,

55=0;
Now
391
(@, +05+....+0,9)—11a, = —-55x11
=28919
24.
25:
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