QEE (Main) QUESTION PAPER

2025

2" April (Shift 1)

General Instructions: Follow the same instructions as mentioned in 22" Jan Shift 1.

Mathematics
Section A Q.7. If0e [-2m, 2x], then the number of solutions
Q.1. The largest n €N such that 3" divides 50! is: of 2v2cos*0+ (2— \/g) cosf—+3 = 0, is
1) 21 (2) 22 (3) 20 (4) 23 equal to:
R 12 @6 @) 8 @) 10
Q. 2. Let one focus of the hyperbola. H: Py Q.8. Let ay, ’13  be in an AP such that
- ,a, #0. If =0, th
= 1 be at (\/ﬁ/ 0) and the corresponding ZaZk $ al p kz;ak e
9 )
directrix be x = —=— . If e and I respectivel s a1
J1io pecivey M1 @10 @G)I18 @17
are the eccentricity and the length of the  Q.9. If the function f(x) = 20° — 9ax* + 12a% + 1,
latus rectum of H, then 9 (¢* + I) is equal to: where g > 0, attains its local maximum and
1) 14 (2) 15 (3) 16 4) 12 localmmlmumvalues atpand g, respectively,
Q.3. The number of sequences of ten terms, such that P = g, then f(3) is equal to:
whose terms are either 0 or 1 or 2, that (1) 55 (2) 10 (3) 23 @) 37
g((;ﬂ’;ailﬁ).exactly five 1s and exactly three 2s, is Q.10. Let z be a complex number such that
' 2+k*z
(1) 360 ()45  (3) 2520 (4) 1820 [ZR="1. LES = SRR, then the
Q.4. Letf: R—>R.be a twice differentiable function maximum distance of k + ik from the circle
such that (sinx cosy) (f(2x + 2y) — f(2x — 2y)) lz— (14 20)| = 1is:
= (cosx siny)(f(2x + 2y) + f(2x — 2y)), for all
Rand f(0) = 1/2. If f(x) L then th @ Vol @ 2
x,¥€ Ran = 1/2.If f(x) = =, then the
2 @) 3 @) V3+1
" STC . . X . _ . . .
value of 24 f (?j is: Q. 11. Ifaisnon-zero Ve(A:toi‘sucAh tAhatlAts per]ectlonAs
on the vectors 2i—j+2k, i+2j-2k and k
® 2 (2)-3 ()3 4)-2 are equal, then a unit vector along a is:
a -1 1 2ot o
Q.5. LetA = [6 B } , 0. > 0, such that det(A) = 1) 55 (_7’ +9]+5k)
0and o + B = 1. If I denotes 2 X 2 identity 1 714955k
matrix, then the matrix (1 + A) is: (2) J155 ( J )
4 -1 257 64
@® 6 -1 @ |514 127 ®3) \/—(7l+91+5k)
1025 511 766  —255 (7 9 Sk)
i
®) 12024 —1024] @ 1530 509 @ s\ T
Q. 6. The term independent of x in the expansion =~ Q. 12. Let A be the set of all functions f: Z — Z and

of 2(x+1) - (x+11) Jw,x>1 is:
[(x3+1—x3) (x—xi)

(1) 210 (2)150 (3) 240 (4) 120

R be a relation on A such that R = {(f, g) : f(0)

= g¢(1) and f(1) = g(0)}. Then R is:
(1) Symmetric and transitive but not
reflective.



Q.13.

Q. 14.

Q. 15.

Q.16.

Q.17.

Q.18.

(2) Symmetric but neither reflective nor
transitive.

(3) Reflexive but neither symmetric nor
transitive.

(4) Transitive but neither reflexive nor
symmetric.

2 . x?
Foro, B, v, € R, if lxi_er sinoct(y—le” _ 3,

sin2x —Bx

then B + y- o is equal to:

® 7 (2) 4 () 6 @ -1
If the system of linear equations
x+y+Pz=3

2x +oy—-z=-3

x+2y+z=4

has infinitely many solution, then the value
of 22 — 9. is:

(1) 49 (2) 31 (3) 43 4) 37

Let P, =0o" + B", ne N,if P, = 123, Py =
76, Pg = 47 and P; = 1, then the quadratic

. . 1 1 .
equation having roots o andE is:

(2 P*+x-1=0
@ P+x+1=0

1) Fox+1=0
(B) ¥*-x-1=0

2 2

If S and S’ are the foci of the ellipse ic—s +L

9

= 1 and P be a point on the ellipse, then
min(SP-S'P) + max(SP-S'P) is equal to:

1) 3(1+2) @) 3(6++2)

3) 9 4) 27

Let the vertices Q and R of the triangle PQR

lie on the line xX+3 = N = Z+4,QR
5 2 3

= 5 and the coordinates of the point P be
(0, 2, 3). If the area of the triangle PQR is

m
— then:
n

1) m—5\/ﬁn:0 ) 2m—5\/ﬁn:0
() 5m-221n=0 (4) 5m-212n=0
Let ABCD be a tetrahedron such that
the edges AB, AC and AD are mutually

perpendicular. Let the areas of the triangles
ABC, ACD and ADB be 5, 6 and 7 square

Q.19.

Q. 20.

Q.21

Q.22.

Q. 23.

Q. 25.

. Three

units, respectively. Then the area (in square
units) of the ABCD is equal to:

(1) V340 )12 (3) V110 (a) 73

Leta € R and A be a matrix of order 3 X 3
1 a1

suchthatdet(A)=-4andA+1=|2 1 0},
a 1 2

where [ is the identity matrix of order 3 X 3.
If det((@ + 1)adj((@a — 1)A)) is 2"3", m, n €
{0,1,2.... 20}, then m + n is equal to:

(1) 14 (2) 17 (3) 15 4) 16

Let the focal chord PQ of the parabola
yz = 4x make an angle of 60° with the positive
x-axis, where P lies in the first quadrant. If
the circle, whose one diameter is PS, S being
the focus of the parabola, touches the y-axis
at the point (0, o), then 502 is equal to:

(1) 15 (2) 25 (3) 30 (4) 20

Section B

Let [.] denote the greatest integer function.

If J‘Lxl_l } dx = o.—log, 2, then o is equal to
0

Let f: R — R be a thrice differentiable odd
function satisfying

f()20, £ (x) = f(x), f(0) = 0, f (0) = 3. Then 9
fllog3)isequalto .
If the area of the region
{(x, y):|4 - )< y < 2, y <4 x20}is
ﬁmﬁ

——[3}, o, B € N, then o + B is equal
o

to

distinct numbers are selected
randomly from the set {1, 2, 3, ...., 40}. If the
probability that the selected numbers are in

an increasing GP is ﬂ, ged(m, n) = 1, then
n

m + n is equal to

The absolute difference between the squares
of the radii of the two circles passing through
the point (-9, 4) and touching the lines
x+y=3and x-y = 3,is equal to

HEN



Answer Key

Q. No Answer Topic Name Chapter Name
1 (2) Power of exponent Permutation and combination
2 3) Latus rectum and eccentricity Hyperbola
3 3) Number of sequence Permutation and combination
4 2 Higher-order derivative Differentiation
5 4) Product of matrix Matrix
6 (1) Independent term Binomial thorem
7 (3) Solution of trigonometric equation Trigonometric equation
8 (1) Sum of AP Sequence and series
9 4) Maxima minima Application of derivative
10 (1) Distance from circle Complex number
11 (3) Projection Vector
12 (2) Types of relation Set and relation
13 (1) Limit with series expansion Limit
14 (2) System of equation Determinant
15 (2) Framing Quadratic equation
16 4) Focal distance Ellipse
17 (2) Area of triangle 3D
18 (3) Area of triangle 3D
19 4) Properties of adjoint Matrix
20 (1) Focal chord Parabola
21 [8] Properties of definite integration Definite integration
22 [36] Functional equation Function
23 [22] Area between curves Applications of integration
24 [2477] | Probability Probability
25 [768] Circle equation Circle




JEE (Main) SOLUTIONS

2025

2" April (Shift 1)

Answers with Explanation

Section A
Option (2) is correct.
- [BHEHslE
3 32 33 34 ........
{[ ] = Greatest integer function}
n=16+5+1+0....
=22
Maximum value of n = 22

Option (3) is correct.

2 ¥

focus = (+/10,0)

Transverse axis = 2a
Minor axis = 2b
Eccentricity = e

. . a
Directrix = x = —
e

9
a
= d —_ = T —
ae \/E an . \/ﬁ
= *=9ande = %
Now, (ae)2 =+
10=9+b
b=1
2
latus rectum (I) = LA L.
a 3
=9 +1)
9 3
=10+6
=16

Option (3) is correct.
Sequence contains five 1s, three 2s, two 0s.
.. Total number of sequences

10!

Y
— 2,520

Option (2) is correct.
(sinx cosy)(f(2x + 2y)) — f(2x —2y) = (cosx siny)
(f2x +2y) + f(2x - 2y))
f(2x + 2y)-(sinxcosy — cosx siny)

= f(2x — 2y)-(sinx cosy + cos x siny)
f2x + 2y)-sin(x —y) = f(2x — 2y)-sin(x + y)

fRx+2y) _ f(2x-2y)
sin(x + ) sin(x —v)
Put 2x+ 2y =m,2x-2y=n

2] =0}

fom) _ fo) _

Put x =0
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5. Option (4) is correct.

a -1 0
= ,a>0,
A 6 B a

det(A)=0= |A| =0
a -1
6 p|="
of+6=0
of=-6
Given, o+p=1

3]

2

—6=0
o—o—6=0
o=23-2
But, o >0=>0=3
B:
S
A=l6 -2
3 —173
2 _
A= 16 —2[6
S
6 2]
Al=A
A=A =N

=1+ ACC, +
=1+AQ%-1)

1 0 76
01 1530

5

=At=A°
I+ AP =1+°3CA" +5CA° +... + °CeA®
¢+ h + 0@y

—255
=510

_ | 766 =255
© 1530 509
6. Option (1) is correct.
10
(x+1) (x4 x>1
(2P 1=y (x—x1/?)
1
e3P+ (o)1
2 L Jx(Wx-1)
x3 +1-x3

We know that, P+ =

(@ + b)(@* + b* - ab)

10

8.

1 1 2 1
(x3)2+1% = (x3 +1)(x3 +1-x3)
Wx)2 -1 = (x+1)(x -1)

10
(x+1) (x-1)

21
x3 +1-x3 [x—xZJ

1 10
_ (x3+1)—[ff/$1ﬂ

10
_L]

10 —r
¢, 3 (1)) ¥

W | =

=1 X

9

Tr+1

10-r r

0C,(-1y@ 3 2

Term independent of x = 10-r —% =0
(20-2r)-3r =0
r=4
= e = 210
Option (3) is correct.
24/2.c0s% 0+ 2c0s0—/6 cos0-+/3 =0
(Zcose—x/g)(\/icoseJrl) =0
cosO = ﬁ __1
NG)
n [0,2x], cosb = ﬁ, then 6 = iz, il—n
2 6 6
If cosf = -1 ,then 6 = 3_T5,i5_
2 4'7 4

Hence, there are a total of 8 solutions because
cosx is an even function.

Option (1) is correct.
Let first terma; =a

Common difference = d

Z”Zk 1 = _?al,al #0



12 a4+ 11x2d] = —Eal
2 5

12a + 132d = —%al
132a + 132 x 54 =0
a=-5d

n
If D =0,
k=1

%(2a+(n—l)d) =0

= -10d + nd-d =0
n=11
9. Option (4) is correct.
flx) = 2x° —9ax* + 12a°x + 1
f(x) = 6x* — 18ax + 124°
f(x) = 6(x2 - 3ax + Zaz)

f(x)=0
¥ -3ax+24=0
X =a,2a

f'(x) = 6(2x — 3a)
f’(a) = 6(2a - 3a)
=-6a<0
~. Local maxima at x = g,

Local minima at x = 2a

Given: pZ =q
= A =2a
a@—2)=0
= a=0or2
Since a>0,takea =2
flx) =227 —18x° + 48x + 1
f(3) =37
10. Option (1) is correct.
24k%z
k+z L&
2+ Kz =Kz +kaz
2 =kzz
{lz|* =22 (~|2z| = 1}
= 2=kx1
k+ik* =2 + 4i
Let P=(24)

Given, |z-(1+2i)| =1
Centre of circle = (1, 2)
Radius (1) =1

11.

P (2, 4)

Maximum distance of P from circle = OP + r
(OP +7)= V1+4+1 = 5+1
Option (3) is correct.

Let a = ﬂ1i+ﬂzj+ﬂ3k
a12+ a22+ a§ =1

2?—}'+212, c :f+2}'—2]2

Let b

d =k

Given projections are equal therefore,

ol fel |4
201 —ay +2ag _ @y +2ap —2ag o
3 3 ;
24, —a, + 2a; = a; + 2a, — 24,
a;—3a, + 4a; =0 (i)
24, —a, + 2a; = 3a;
20, —a,—a; =0 ...(i1)
a; + 2a, —2a; = 3a;
a; + 2a,—5a; =0 ...(iii)
From Egq. (ii), we get
a, +a; = 2t {Let, a; = t}
From Eq. (i), we get
3a,—4a; =t
3a, — 4(2t — a,) =t
3a, + 4a, -8t =t
7a, = 9t
9t
4=
Now, a, + a; = 2t
%4‘03 =2t
7
_ 5t
=
9t 5t
Hence, a;:a,:a; = t:7:7
=7:9:5
. Unit vector along a = ! (7§+9}'+512)
V155



12.

13.

Option (2) is correct.
R = {(f, ) : (0) = g(1) and f(1) = g(0)}
Reflexive: (f, f) e R
= f(0) = f(1) and f(1) = f(0) — must hold
= but this is not true for all function.
So, it is not reflexive.
Symmetric: If (f,g) e R= (g, ) e R
Now, g(0) = f(1) and g(1) = f(0) — true
. symmetric
Transitive: If (f, g) € Rand (g, 1) € R
=(f,h)e R
Now, (f, §) € R = f(0) = g(1) and f(1) = g(0)
(g, 1) € R= g(0) = k(1) and g(1) = h(0)
For (f, h) € R, we need f(0) = h(1) and f(1) = h(0)
Now, f(0) = g(1) = h(0) and f(1) = (0) = k(1)
Hence, it is not transitive.
It is symmetric but neither reflective nor
transitive.
Option (1) is correct.
2 - x2
lim sinox+(y—1e”  _

x—0

sin 2x — Bx

Applying following Frenies expansion

3
sint = t——+...
3!
5 2 .4
=14 X
1 2!

Neglecting higher degree terms,

2 x2
x“(ax)+(y-1) 1+T
lim =3
x—10 8x3
ZX—T—BX

_ _1\+2 3
i @D+ =D +ox

x—0 (2—B)x—%x3

Limit will exist if coefficients of

0.1 .2
x,x ,x" are zero.

v-1=0,2-B=0
and L=3
-4
)
-3a
:1’ :2/—:3
y=18 1
= o=-4

B+y-a=7

14. Option (2) is correct.
x+y+Pz=3
2x+oy—-z=-3
x+2y+z=4

31 B
D=2 a -1
1 2 1
3 1 B
D,=|3 a -1
4 2 1
3 3 B
Dy =2 -3 -1
1 4 1
3 1 3
Dz =12 a -3
1 2 4

There are infinite many solution,

therefore, D =0 =D, =D, =D,
31 B
D=0=2 a -1
I 1
300 +4B —af +3=0
31 3
D,=0=2 a -3
1 2 4
0=9a+ 19
oo 19 5 6
9 11
- 22B - 90 = 31
15. Option (2) is correct.
P, =o'+ p"
P, =o'’ +p=123
Py =a’ + P =76
Py =o’+ B =47
Pp=0+pB=1
Py + Py =0’ + B+ o + B
=76 + 47
oo+ 1)+ BB +1) =123
oBo+1)+pB+1) =o' +p°
= o =o+1
and B2 =B +1



Given quadratic equation is,

¥ =x+1

—+= = =

o« B ap T 1
11 1

B Tap

. Quadratic equation is
P-x(-1)-1=0
P 4+x-1=0
16. Option (4) is correct.

2 2
x_+y_ =1
18 9

2 2
Xy
a®  b?

On comparison, we get
> =18, " =9=a>b

N
(9/3) p(342 cos6,35in 0)

‘/(3«5 0) >

iy

x=6
PS + PS' = 2x342
v = a*(1-¢%) = 18(1 - ¢
1
= e = \/5
3v2
Directrix x = T\f =6
V2
SP = a(1 - ecosB)

S'P = a(1 + ecosB)
SP-S'P = a*(1 — ecosB)(1 + ecosh)
az(l - ezcosze)

Il
—_
Qo
VR
—_
|
(@)
2
o [\
D
Ne——

(SP-S'P) 0 = 18 ifcos© =0
(SP-SP)pyin =9 ifcosf=1
Sum =18 + 9 =27

17. Option (2) is correct.

Q ™M R ¢
QR =5

x+3 _y-1 _ z+4 _a
5 2 3

Any point on line Lis: 5A—3,2A + 1,31 -4
Let M=5A-3,2A +1,3A-4
Drs of PM =5\ -3,2A-1,3A -7
DrsoflineL=5,2,3
L and PM are perpendicular,
560-3) +22A-1) +3(3A-7) =0
250 -15+4A-2+9A-21 =0

38L—38 =0
A=1
M = (2,3,-1)

PM = V4+1+16 = 21

Area = %xSxx/ﬁ =

S

2m—5\/ﬁn =0

18. Option (3) is correct.
Edges AB, ACand AD are mutually perpendicular,

~. Af(AABCD)

= J(Ar(AABC))? + (Ar(AACD))? + (Ar(AADB))>

= 5% +6% +72
= /110
19. Option (4) is correct.

1 1]
A+l = 0
_a 2_
1 1] 0 a1
A=12 o|-I=12 0 0
| a 1 2_ a 1 1
0 a 1
|[A] =12 0 0
a 1 1
|A] =2-2a
Given, |A| =4
g 2-20 =-4
a=3

|(a + Dadj(a-1)A| = |4 adj3A|



20.

21.

= 4°|adj 3A|

=4 x |3A]° 7 = 643A)2
=64 x (3 |A|*
=2°%x3°%x16 (- |A| =

2" x 3" =2 x%3°
m=10,n=6
m+n =16
Optlon (1) is correct.
?&\m,?}&\
SABO"
(1,0)
Q y? = 4x

Parabola = 1* = 4x
Let, parametric coordinate of P = (%, 2t)
Focus (S) = (1 0)

60°— L = 3=t=43
- P(3,24/3)

Equation of circle in diameter for m is:
(=x)(x-x) + Y-y1) Y-y2)=0
(-Dr-3) + -0y - 2¥3) =0

atx =0

= 3+y2— \/_y:

= =\/7=OL
50% = 15
Section B

Correct answer is [8].

Let f(x)= =

flx) =
If, fr)=1=1-x=0
: x=1
flx) =
1
ex—l =2
x= 1 -In2
f0)=e' =271
fie) =" e ©,1)
e3 1-In2
- j [ dx = j [l ]dx
0 0
3
+ j [l 0lx+j[e1 dx
1-In2 1

= J'Hn22dx + .[1171n2 Tdx + Le3 0dx
=2(1-In2-0)+11-1+1In2)+0
o-In2=2-In2

= a=2

= o’=8
22, Correct answer is [36].

£() = fx)
Multiplying f(x) on both sides, we get
f'() f(x) = flo)f (x)

On integration both sides, we get

[fref odx = [ feof (x)x

R (fgw zqzw+c
C s the constant of integration,
Take x =0
1 2 2
(f (;J)) () (g)) e
2
5

(F)* = (fx)* + 9

£a) = VU@ +9 - P20
Idx:>1ny+\/y2+9 =x+C

{Let f(x) =y}

- f0)=0=C=In3

= y+ﬂy2+9 :36x

at x=In3y=4
9f(In 3) = 36

23. Correct answer is [22].

N7

2T 2 >Xx
4 2 4
A= [y a+ydy= [ JE-ydy [ Jydy
3\ 32 3\
NGRS BN CE ) B
3 3 3
2 ) 2 )y U2
_ g_lé _ #_16



_80v2
o=6p=16
o+ B =22

24. Correct answer is [2477].

2
1<a<ar<ar <40

Let first term of GP = a

Common ratio = r

Case I: If 7 is natural number.

Ifr=2
1<a<22<4a<40
ae {1, ..,10}
Ifr=3
1<a<3a<9%<40
ae {1,2,3,4}
Ifr=4
1<a<4a<16a<40
ae {1,2}

Ifr=5
1<a<b5a<250<40
ae {1}

Ifr=6

1<a<6a<36a<40

ae {1}

Case II: If r is fraction > 1

Ifr= E
2

then g, %, 9_a
2 4

A must be multiple of 4

ae {4,8,12,16}
(4,6,9)
(8,12,18)
(12,18,27)
(16,24, 36)

4, GP

5a 250

Ifr=§,thena, .
2 2

a =

L
9

Wk B

r =

(9, 12,16), (18, 24, 32)

931

r==, ar’ =

(e8]

-B

(10 G.P)

(4G.P)

(2 GP)

(1 GP)

(1 GP)

(1) GP

..(2) GP

(9, 15, 25) (1) GP

r=E ur2=@;u=16k
4 16

(16, 20, 25) .(1)GP

r=é ar2=@;u=25k
5 25

(25, 30, 36) ..(1) GP
Total = 18 + 10 = 28
28 28 7
C; 9880 2470
m+n=2477

25. Correct answer is [768].

AY
-9, 4%) -y =3
>X
xty =3
Let centre of circle = (g, 0)
radius = r
Distance of centre from line
x-y-3=0isr
a-3
=%

Equation of circle,

a-3 2
2 2 -
x—-a) +y =|—F7
a0+ = (1)
= It passes through (-9, 4)
2(a* + 184 + 81 + 16) = (*— 6a + 9)
a* + 421 + 185 = 0

(@a+37)a+5 =0
= a=-37,-5
-3
AS, r = ll_
V2
-37-3
r = T = 2042
-5-3
Ty = T‘ = 4\/5

rE =13 | =|800-32| = 768



