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Physics
Section-A
1. (d)
The given equation can be written as

a a
X = Ecos[l.S + 50.5]t + Ecos[SO.S —1.5]

a a
X = Ecos[SZt] + Ecos[49t]
Here, 2nf; &2nf, = 49
£ = 52 49
Yo om T 2m
fBeat = fl - f2 = % Hz

1 2T

s T = —— = —SecC
Beat fBeat 3

= 2.09sec = 2sec

2. (c)
B = [(E0)? + (B + 2(Eo) (o)cos

E = [2E%+E2 =+3E, = 1.73E,

3. (d)
iy T r r
¥ » T r » r
A Y B A YWY B

(As balanced wheat stone bridge is formed)
Now, Equivalent resistance between A and B can be written as
1 1 1 1 2

RABzﬂ 2r'r o
R _ R

4. (d)

AsV is 1 to B, so charge particle will move in circular path, whose radius is given by
mv

R=—
qB.

Starting point - A
Ending point — C
~ Net displacement = AC

AC=CD-AD

AC = 2Zmv  2mv
qB; gB;
2mv B4

AC=—— [1 - —
qB; B,
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5 (d)
We know that formula for displacement current is given by

COM of 3L
(mass = 3m)

COM of 2L
(mass = 2m)
2m(10) + 3 m(0)

Xcom = 5m = m

2m(0) + 3 m(15)

Yecom = 5m = m

Teom = 41+ 9]
7. (a)

B

% change in B = —— o . 100%

old
ni — Uoni —
_ T BonE 0006 = P HO o 1000
Honl Ho
_ (Koktr — Ho)
HUo
= (u — 1) X 100%
=y, X 100%
=12x1073%
8. (b)

As we know,
1_1m 1] [_ _8
f HUm R; Ry
For air y,, =

X 100%

-
E=[1.6—1][R—1—R—2]
1 611 1
127 10[R, R,

1 171 10

R, R, 72
Forwater

1 H 10
1 28 128 72

£
1
f
f
f

I
NN
Q0
[o0]
=

3

9. (¢
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T
i =5v2 + 10cos (6507Tt n g)
T
2 2 _
i2 = 50 + 100cos (650nt+ 6)
+(2)(5v2) (10)cos (650t + g)

S 100

<i? >= 100
<i >= 10Amp.
10. (d)

f; =30 cm,f, =10 cm
1 1 1 d

feq fl f2 f1f2
11 0.1

foq 03 0.1 (0.3)(0.1)
1 1
foq 0.1

1
power = — = 10D

foq
11. (c)

1000
40002
fAY 0 )

12V -l— @
v, = 400 ><12V—4><12—48V
17100 + 400 5 ~ 5

here, V; >V, (V, = Zener Voltage )
So, Zener breakdown will be take place So, voltage across 4000 will be 4 V

=t a ioma
~400" " 1004 ™
12. (d)

0, =45+ a;0, =45—«a
Time of flight, T = 2528
T, sin(45+ @)
Tz - sin(45 — a)

icosoc +isina
T_\V2 2
T, icosoz —isina

V2 V2

T, cosa+sina 1+tana

T, cosa—sina 1-—tana
13. (a)
y=1 +%
f = 6, Triatomic rigid gas
f = 7, Diatomic non-rigid gas
f = 5, Diatomic rigid gas
f = 3, monoatomic rigid gas
y=1+ % = % (Triatomic)
y=1+ % = ; (Diatomic, non-rigid)

y = 1+ = Z( Diatomic, rigid )
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y=1+ % = g( Monoatomic, rigid )
A-lll, B-1V, C-1, D-lI

14. (a)
N
a4,= g/jl/ lmgcos60°
mgsin60°

mgcos60°

mgsin60° — pmgcos60° = ma
mgsin 60° — umgcos 60° = ma

gsin 60 — ugcos 60 = %
V3
2

15. (d)
1 1
ny nj

1
2
1

N|=

P

=

13.6 2[1—1] =108.8
(13.6)z 1 9l = .
(13.6)(8)
9
z=3
16. (b)
Lyman
——n=2

(z%) = 108.8

—=  n=1
1—R[1 1 3R
A ol o4l 4
A—4

17 3R

and Balmer

ws}
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E

18. (d)
F = (2ti + 3E)N
m = 1000gm = 1 kg
F = ma,d = 2ti + 3t?j

N

v _ 2t1 + 3t?]
ac Y J

U=t +t3

Power,P =F -V

P = (2ti + 3t%)) - (t31 + t3))
P = (2t3 +3tOW

ALA == FALA and ALB - FBLB
AyYy ApYp
Given, FA = FB and YA = YB
Faly
AL, ALY, _ (LA) (AB)
ALg  Fplp Lg/ \Ay
ApYp

T

AL, (LA) Zdﬁ B (LA) (dB)2
ALB LB %dﬁ LB dA
AL, <1) <1)2 1
ALy \3/\2) 12
20. (a)
Potential at C

kq; = kq;
Ve=0410s
Potential at D

k k
v, =K, ke

T 04 0.1
kq, kq
AU = (Vo = Vo) @) = (52~ 52 ) (@)

84243
4me,

AU = 8kqpq3 =
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21. (199)
P

Q
All bodies have same mass and same radius.
A - Disc
B — Solid sphere
C — Spherical shell
MR?

d1=—
and, )

MR? 2, ) 2 )
IPQ=—+(—MR + MR )+(§MR + MR )

4 \5
_ 15MR? + 24MR? + 60MR? + 40MR® + 60MR?
re 60
Lo 199, 199 MR?
P 60 15\ 4
_199,
15
22. (d)
Input voltage
6 VR e R
Vin
Ve Xc
VA - VB .
0 +6 =906 =45°
tang = 2
anuo = R
1
Xc=R>—=R
We
1 1
W = —_— =
Rc 100 x 103 x 100 x 1012
1012 s
= = 1
107 = 0

23. (80)
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H" Hy, = 1.6
60 p,=1.2
y = apparent depth of bottom
y H 60
1 16 1.2
Shift = 40
H+60—y =40
H+ 60 A _60_ 0
1.6 1.2
6 H=30
16
H =80 cm
24.(5)

L=10cm,d = 0.5 mm, T = 1727°C = 2000 K Power, P = 94.2 W
P = eoAT*
94.2 = £ X (6 X 1078)(dL)(2000)*
94.2 = £ X (6 X 107%)(3.14)(0.5)(1073)
(10 x 1072)(2000)*
94.2 5

€= 942)(16) " 8

25. An ideal gas has undergone through the cyclic process as shown in the figure.

Work done by the gas in the entire cycleis x 1071 ].
(Take m = 3.14)

350
VvV 250}
3
(cm )150 i
300 400 500
P(kPa)—
Chemistry
Section-A
26. (c)
\ /] (1)O/7Zn _
St.-I: (i) H,0 ’Z[CHs_ﬁ_H]
Cis-2-butene O

Ethanol

%7 JEE MAINS PYQs
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St.-IT : H,C-CH~CH-HC=CH-CH-CH,—CH,
(1) 0,/Zn
CH, CH, (i) H,0

2[CH3—CH2—TH—ﬁ—

CIL O

St-1: Correct statement

St-11 : In correct statement because product has chiral centre.
27. (c)

Only 1° or primary amines gives positive carbylamines test.

RNH, CHCL +KOH _ p \=>¢
(1° amine) Alkyl iso cyanide
(Pungent

Option (A) and (C) are primary amine and given @ ve carbyl amine test
28.(c)

A(g) — 2B(g) +C(g)

t=0P,

t — 00 0 2P, P,

P, = 3P, = 240

P, = 80 mm of Hg

Py — Py

Py — Pt)

Kx 10 = ¢ (240—80)
~*\240 =160
n2

e s -1
K= 10 0.0693 min
29. (b)

Kt={’n<

H,0,—— HO,
10°C 10°C

nC, AT nC, AT

HO,—— HO
. ® _AHfusion ? ©
0°C 0°C
AH =1 X y(0 —10) —x X 1000 + 1 x z(—=10° — 0°)
AH = —10(100x + y + z) Joule.
30. (b)
HClaqpH = 1; [H*] = 1071
If equal volume of water is added concentration will become half

1071
[H+]sol = 2
pH = 1.3
31. (d)

St-1 - St-1 is correct because both given ether are soluble in water — Di ethyl ether and butan-1-ol are miscible to

almost same extent i.e., 7.5 and 9 gm per 100 ml water due to H -bonding

%7 JEE MAINS PYQs
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St-11 : - St. 11 is also correct because sodium metal is not used with ethyl alcohol as H, gas release with ethyl a below
32.(d)
_C _ 3x10
v 5.16x 1014
A =581.39 nm

APhoton 18 near & below yellow light it can show photoelectric effect.

If intensity of light decreases photocurrent decreases.

Red light will not produce photoelectric effect.

VBlue > Vyellow SO Photoelectric current will be produced.

White light contain all frequencies so it will show photo electric current.
Correct statements are ABD & E .

33.(c)
CH, CH,
4>:<_
H 3 2 1 Br
1-Bromo-2-methyl but-2-ene
34. (d)
Pﬂ _ xNZPT _ nﬂ . ' . _ 70/28 _
Po. ~ XouPr T, {using Dalton's law of partial pressure } = 27732 = 2.96
P n 27/32
Fo, _Mo, _27/32 _ ¢
PAI‘ Nay 3/4‘0
35. ()
Mohr's salt : FeSO, - (NH,),SO, - 6H,0 Using Kohlrousch law A7, (Mohr's salt) = x; + 2x, + 2x3
36. (¢)

Out of Cr, Co, Fe and Ni Chromium has lowest heat of atomisation.
Cr = [Ar]3 d°4 s?

-+ Total six valence e”in Cr.

37. (b)

NH; +NaOH —> H,0 + NH;T

2[Hgl,* +NH; +30H —> HgO.Hg <?H2 +71 +2H,0

\_'_.I
Brown ppt
38. (¢)
As per given information of ionisation energy
A=Sn&B=Pb

A*? = Sn?* = Reducing agent

B** = Pb** = Oxidising agent

39.(c)

In 3d series Vanadium has highest enthalpy of atomization and colour of V*3 is green.
Oxide form by V*3 is V, 05 (Basic oxide)

40. (d)

Concept - Those compounds which are more acidic than H,CO5 can gives effervescence of CO, with ag. NaHCO5.
Release CO, T gas with ag. NaHCO 3

= [AS. Jcomp. > [ AS. Jn,co0,

— Option 1,2 and 3 gives effervescence of CO, gas with NaHCO5

— Option (4) Not gives CO, gas with NaHCO;.

41. (b)
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cl
ol
I BP:LP=2:3
)(Dl%
Cl
0 BP:LP=2:2
)H/O\H

©) BP:LP=4:1
PN

O/ X0
(d) F)@ BP:LP=4:2
42. (b)
*Before applying medicine
e K[A] (First order growth) (Rate law)
A N
—_— — = Kt
A, No ©

*After applying medicine

Active Bacteria — Inactive Bacteria

(A) (1

r = -2 = K[AJ?(Rate law)

y = Kx? Parabola

43. (b)

On hydrolysis of sucrose gives D-(+)-glucose and D-(-)-fructose while in St. (1) D-(+)-fructose is given evince St -(1)
is incorrect.

St. Il - It is correct because sucrose on hydrolysis gives invert sugar
44. (c)

(A) complex is [Co(NH3)s(S0,4)]Cl

(B) complex is [Co(NH3)sCI]SO,

Both (A) and (B) are lonisation isomers.

45. (d)

O: NaOEt O/

/\r L\q KOH /\r

| NaOMe_ \

B >
| E, /

©
OH O
Na,Cr,0
OETNy
D) o)

(B)
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Cu \
—|—0H >
573K~/
&) (3° Alcohol)

Option (B) and (D) reaction are not able to form
alkene as a product.

Section-B
46. (12)
A CuO CuO
Organic compound N CO, + H,0 2 CO, + H,0
-3
Nco, = 22020 =5x 1073 moles
me=5x%x10"3x12
5x1073x12
% m carbon = W X 100 =12%
Correct answer is 12
47. (65)
| |
HO O
I COOH
I NH,

(Thyroxine Hormone)

— Molecular formula of Thyroxine = C;5H;,0,4NI,
— Molecular mass of Thyroxine -
C—-15%x12=180
H->11x1=11
0—-16%x4 =064
N->14x1=14

[ - 127 x4 =508 )
— Molecular mass of Thyroxine = 777

) 508
- % of lodine = —=x 100

777
= 65.38%
Nearest integer = 65

48. (400)
* Cut? +2e~ — Cu
(1 faraday = charge on 1 mole electron)
t=01.51mole

t=t1 — 0.5 mole )
Cut*?] = 1M after electrolysis

* Ag D +e” — Ag
t=0 0.2 0.1 mole
t=t 0.1 —

[Ag*] = 0.1M after electrolysis
Cell Cugg) + 2Ag(aq) = Culy + 2Ags

reaction
=E° — %log—[cuﬂ]
n [Ag*]?
0.06 1
E =(0.8—-0.34) — TIOgW =04V

Correct answer = 400mV
49. (33)
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Ke-

MX; —» M*3 + 3X©
i=1+(n-1Da
i=1+@-Da=2

1
a= 3= 33.33% =~ 33%

50. (2)
[FeFq]3~ Paramagnetic ~ sp3 d?
[Fe(CN)¢]3~ Paramagnetic ~ d?sp®
[Mn(CN)g]3~ Paramagnetic ~ d?sp?
[Co(C,0,)3]3~ Diamagnetic  d?sp?
[MnClg]3~ Paramagnetic  sp3d?
[CoFg]3~ Paramagnetic ~ sp3d?

¥'d JEE MAINS PYQs

Only [Fe(CN)g]3~ and [Mn(CN)¢]3~ are paramagnetic and d?sp3 hybridisation of metal.
Mathematics
Section-A

51. ()

_ (tan(5x1/3)>
lim .
x—0+ 5x1/3

( (3vx)?
(tan‘1 3\/5)2

)

3x?

(1 +3x2)\ [ 5x*/3 5x1/3.
3x2 4 S
e5% —1

3
52.(d)

5x4/3 . 9x

(1
=&D
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=13 — 4a) — j(=2) + k(2a — 3)

(+2j—2k)-7
|7 |7

= 6(13 — 8a)? = 25((4a — 3)® + (2a — 3)? + 16)
6(64a% — 280a + 169) = 25(20a? — 36a + 34)

= 116a? + 348a — 164 =0
—348

116

a ta; =
53. (a)
f(x) =x%+ax?+bfn|x|+1,x #0
f'(x) =3x% + 2ax+§
fl(-1)=3—-2a—b=0
Fl(=2) = 12+4a—§=0

=2 p=12
=7

12 3(x+ D(x + 2)?
f'(x) =3x2—9x+?= ( X )
Max. atn = —1

_ 2 2 2
f(x)=x 5% + 12In x| + 1

X

9 9
f(-1)=-1--+1=—2

2
M= —45
Min. value at x = —2
f(-2) =-8—-18+12¢n2+1
m=—-25+4+12¢n2 = -16.6
M+ m| = 21.1
54. (b)
Let N = ((64)%%)%*
N = (64)%%°
N = (1 +63)%%, let 642 = n
Expanding by binomial
N=(14+63)"=1+ "C;63+ "C,(63)%+ - ...
=1+631=1+7(91)
Remainder when divided by 7 is 1
55. (a)
Sol. Equation of parabola

¥'d JEE MAINS PYQs




07 April 2025 (Morning Shift)

(=2.¥2)

2
o+ 27+ =1 = ()
5[(x+2)2+(y— 1?1 =R2x+y+2)>
Putx = —2,5(y — 1)2 = (y — 2)?
5(y2-2y+1)=y?—4y+4

3
>4y2—6y+1=0=>y, +y, ==

2
56.(d)
x(x% +e¥)dy + (e*(x — 2)y —x3)dx =0

d
x(x? + ex)d—z +eX(x —2)y=x3
dy e*(x—2) x?

dx  x(x?+ ex)y T x24eX
(e
e*(x-2) ex
LF. = o) xGi4em®™ _ (“x_z)
e* x%e* —e*2x
Letl+—=t="——""dx=dt
X X

o rr () 214 %
X

N 145 f = B H
ow — | = . x
Y x2 x2 + e* x2

ex
y <1 + ﬁ) =x+C
Passing through (1,0)

>C=-1

x—1
y = eX

1+?

1 4
y(2) = €2 4+ e2
1+T

57. (b)

7 Batsmen & 6 Bowlers
To select 10 players including atleast
4 Batsmen & 4 Bowlers
Captain & vice-captain already selected
No. of ways = Cg X 5C5 + 6C4 X 5C4 + 6C5 X 5Cq
=6%Xx10+15x5+20x%x1
=60+ 75+ 20 =155
58.(d)
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<tan9+\/§>
x=3———
1 —+/3tan
x —+/3tan@ = 3tan 6 + 3V3
x—3V3 o)
+3x

1
tan @ + —
2 \/§=
1_tané? Y
V3

2(\/3tand + 1) = y(v/3 —tan#) ....

tan@ =

using (1) and (2)
x=3v3 1\ _ (x—3V3)
2<\/§+x+1>_y<\/§ ﬁ(@+x)>

2V3(x —3V3+x+vV3) =yBH3 +x) —x + 3V3)
43x — 12 = y(2x + 6V/3)
xy —2V3x+3V3y—6=0
>a=-2V3,=3V3,y=—6
a’?+p%+y?=12+27+36=75
59. (¢)
Ci:(x+3)>+(y +3)? =32

Let C; and C, has centres A(—3; — 3) and B(1,3)
AB =16 + 36 = 2V/13
I'1 = 3andr2 =2\/ﬁ_3

P, ), a = r1(1) +r(=3) _ r1(3) + rp(=3)

r,+r, ’ ry + 1y
_3-3(2VI3-3) & 18-6V13
T om T T ams

6 2
6 -7 = (7= m)

6 2
(,8—0()2=<—2m),m+n=22

60. (¢)

¥'d JEE MAINS PYQs
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T (x +3)sinx
[,
o 1+ 3cos?x
I_f”(n—x+3)sinx
~J,  (1+3cos?x)
) _f” (m +6)sinx - dx f”/z (m + 6)sinx
~Jy (1+43cos?2x) 7 J, (1+3cos?x)

I_f"/z(n+6)sinx~dx_ T
A (1 + 3cos?x) _3\/§(” )
V3cosx =t
V3sinx = dt
61.(c)
z—i zZ+4+i
Sl:|Z|=1 =

‘241 zZ—i
=>Z-)zZ-)=>Z+i)EZ+1)

Iz|? —i(z+2)—1=z]*+i(z+7Z) — 1
i(z+2)=0

Z+Z=2cos8 =0=>cosf =0
z=04+0i|z]| #1

z—1 z-1

Svoateer 0
z-DZ+DH)+EZ+DHEZ-1)=0

S z2+(z-2)—1+z°+(@Z—-2)—1=0

22 = 1
62.(d)
Actual means = u = %;OSOMOM =40 — 1—10 =39.9
Incorrect variance
Yxf
1?2 ==L — (2)?
(57 =756 - ()

YxZ2 =100 x (40%) + 100(5.1)?
Yx? =16 x 10* + (5.1)% x 100 = 162601
_ ¥xf —50% +40°

2 _ 2
o 100 (D)
0% =1617.01 — (39.9)2 =25
og=5

10(u +0) =10(399+5)

=10 X 44.9 = 449
63.(d)

X1,X3,X3,%X4 = G.P.

Let a, ar, ar?,ar® - G.P.
Nowa-2,ar-7,ar 2—9,ar> -5 — A.P.
2ar—7)=a—2+ar?—=9...(0)
2(@r?—-9)=ar—7+ar®-5..(ii)
Solving r = 2,a = —3
~ Product = x4, X,,X3,%4 = a*r® = 81 x 64
64. (¢)

%7 JEE MAINS PYQs
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)
\

()D=0
... —b
W<
(iii) a. f(0) > 0
(P+2)2-42p+9) =0
p+4HP-8)=20p+2<02p+9>0
Intersection p € (—% —4]
“B—2a=-4+9=5
65.(d)
|adj(adj) (adjA)| = 81
= |adjA|* = 81
= |adjA| =3
= |A|? =3
= |4] =3

—-1)2
(14197 = |apri-on=s

=2n—-1)?%=3n2-5n—-4
=>2n’—4n+2=3n*-5n—4
>n°-n-6=0
>m-3)(n+2)=0
>n=3,-2

Z |An2+n|

= 42| + |A"2]
=34+36=3+4+729=732
66. (a)
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2 3 5
7 3 =2
12 3 —-(A+4)
= 12(—21) — 3(=39) — (A + 4)(~15) = 0
= —252+117+15(1+4) = 0

= 150+ 177 — 252 =0

= 150-75=0=>1=5

9 3 5 1 0 7
8 3 —2|=0=|u-8 0 7|=0
16—u 3 -9 16—u 3 -9

=27-7u—-8)=0=21-(u—-8)=0=>u=9
= centre of circle (5,9)

radius = length of 1L from centre (5,9) =

20 — 27 7
| 5 | 5
68. (d)

C(1,1,1)

o)
3 r}\’ /X 5

,}\J*\«‘?

Q
Dr's of AC = 21,31 — 2,44
Dr'sof BC=>u+22u+3,u—1
p+2 2u+3 p—1
20 31-2 44
=2>2u+2)=u—-1=u=-5
= Dr'sof BC = 3,7,6
x—1 y—1 z-1
3 7 6

= equation of L =

(7,15,13) satisfies.
69. (¢)
¢ =3d+ 6b+9(d x b)
-, (Yes\ . V65 4
< >:>sm ——:c059=§

Sin
;.64 51

9 9
G =3d B+6|B|2—3'4+6—22
a=-a ~ 79 e

~9(@-d) —3(¢-b)=51-22=29
70. (d)

.4 =3ld*+6d b=

a

a

%7 JEE MAINS PYQs
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P

£

B(-2.0) 2.0) m=-1

Equation of Altitude AP:x = 1

Equation of Altitude BP:y — 0 = 1(x + 2)
=>x=1&

Xx—y+2=0

P(1,3)

1
Area of APBC=§X4X3=6

Section-B
71. (8)

2
Check for [x?] and [/x] becomes integers. {0,1,v/2, 2,4/6,v/8,4/10,4/12,+/14, 4} Continuous at 0*, continuous at 4~
2
[x—] = [vx], occurs at x = V2

2
= Not continuous

72. (6)
A=1{12,3}
(1,1),(2,2),(3,3),(1,2) €R
Remaining elements are
(2,1),(2,3),(1,3),(3,1),(3,2)
(1) If relation contains exactly 4 elements = 1 way
(2) if relation contains exactly 5 elements

It can be (1,3),(3,2) = 2 ways
(3) If relation contain exactly 6 elements

It can be
((2,3),(1,3)),((1,3),(3,2)),((31),(3,2))
= 3 ways.
Total = 6 wavs
73.(1944)
Sol. f; = (—ae, 0) = P(—3,0)
=>ae=3
L,
F, 4{5
(—ae,0) (ae,0)
L N
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b

Z/a
2ae
b2
2ae = —
a
b? = 6a
Also a?e? = a? + b?
9=a%+6a
a?+6a—9=0
a=-3+3V2=-3(1%£V2)
~a’b? =a?-6a=6ad
= 6(135V2 — 189)
a=810and g = 1134
L a+ B =1944
74.(36)
|Z g|=ad—bc=>ad=bc
Case-I Exactly 1 no. is used
= All singular = “C;
Case-II Exactly 2 no. is used
= 4C,x2x2
Case-III Exactly 3 no. is used
None will be singular
Case-IV Exactly 4 No. is used ad = bc
=>2X9=3X6
? = taxa
Total = 36
75. (13)
A={12345....n}
No. of subsets having r elements such that no two are consecutive is = *~"*1(,
for n = 5, no. of ways = 7TC,
Subsets having no element = 1
Subsets having exactly 1 element = >C, = 5
Subsets having exactly 2 element = *C, = 6
Subsets having exactly 3 element = 3C; = 1
=254+64+1+1=13
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