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Ans.

Ans.

Ans.

Sol.

PART : PHYSICS

A splid sphere and a hollow sphere are roll down purely equal distances on same inclined plane (starting
from rest) in time & and tz then
(Mt>1la (2)ti<tz (B) =2tz (4=t
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A solid sphere rolis withoul slipping on a horizontal plane. What is ratio of tfranslation kinetic energy to
the rotation kinetic energy of the sphere?

(1) 473 {2) 34 (3) 2/5 (4) 52
(4)
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Acceleration due to gravity on the surface of earth is g and acceleration due to gravity on a planet whose

diameter is % of that of earth and same mass as that of earth is g'. 1 g' = ng then nis.
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(1)
g__G‘u"l

o

., GM 9GM
‘7’ = 72
3)



- =
: Egﬁ?&?ﬁ:f | JEE{Main) 2025 | DATE : 24-01-2025 (SHIFT-2) | PAPER-1 | MEMORY BASED | PHYSICS
4. If an object of rest mass My has momentum p and total energy E then which the of the following will be
correct 7 (where C is the velocity of light) -

(1) E2 = MiC® + P°C* (2) E2= MEC* +PPCP
(3) E = M,C? +PC? {4) E2= M,C+PC
Ans. (2)

Sol. In relativistic case m = ———

my

f 2
=

Y
p? c2 = — (mP%c2)2 4 (mcE)2
(me2)2 = p2e2 4 (moc)2
Ez=p?ct+ myc’

p? e = mac” + *
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E=y(pef +meec? |

5. A bob of mass m is attached 1o a string of length . If it is rotating in a horizontal circle of radius r with

. 3 rev dhe oo 3
angular velocity w=——— and tension in the string is x(m#) then value of x is
T Se

Ans. 36.00



w=8

Tsint = m(/sinB)w?

T = meé = m{36)¢ = x(mr)
X =36

6. Which of the following graph is correct. Hence F = Fahrenheil. & C = Celsius
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Ans. (3)
Sak =0 TS . a P o)
100 180 5
5F 160
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9 9
Slope = = =+Ve

Intercept = %
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7 An ideal gas is undergone through a cyclic process as shown in the graph. The net heat ejected by the
gas during one cycle will be : -
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(1) 5 = (2) 10 =J (3) 15md (4) 2.5 md
Ans. (1)

Sal.  Wewe = Area enclosed by P -V cyele = b

Weyeto _—% = (100 = (10-2)3) (100 x 107)

Dl:yl:l'_' - wq'r;lu =—hn
Heat FEEE'CIEd b}' the gas = bd

8.
—
e *
a a P aJa
l go ga ¢ﬂ2
e Qo
case (1) case (i)

Four charges each of value g are placed as shown. If potential energy of system'is k; in case (i) and PE
of system is k= in case (i) then what is value of kz —k;

(1) ESEEJE—E] {E;EEE['NE—E] {EJE;E[EJE+E] (4) Zero

Ans. (1)

| a a Jza| a | 42
2 2 i

s = [ﬂﬁ—.xmﬂﬂ}—%[&fﬁn]
a.-'-.g'r-E a a
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Ans.

10.

Ans.

11.

Ans.

12.

Ans.

Statement-1: I in adiabatic process volume is decrease from V to V/2 then temperature also decreases
Slatemenl-2: Free expansion is irreversible as well as adiabatic

(1) Statement-1 is True, Siatement-2 is True: Siatemeant-2 is a correct explanation for Statement-1.

(2] Statement-1 is True, Statement-2 is True: Statemant-2 is NOT a correct explanation for Statement-1
(3] Slatement-1 is True, Siatement-2 is False

(4} Stlatement-1 is False, Statement-2 is True

(4)
T A" = constant
when volume decreases then temperature increases

Which of the following option is correct for increasing order of wave length

(i) Inirared ray

(i) x-ray

(i) Uv-ray

(iv) Microwave-ray

(1) (i), (i), {iii), (iv) (2) (iv), (i), (i), (ii) (3) (i), (i), (i). (iv) (4) (i), (i), (i), (iv)
(3)

Ao = Ay < Ay < Aklicrs

Find the fringe width, if complete YDSE is immersed in a medium of refractive index p = 1.44.
Given =690 nm D =072 meter d=1.5mm
(1) 0.23 mm (2} 1.23 mm [3) 2.28 mm {4) 0.40 mm
(1)
D

.5

ﬁrm;—‘:“: =
690x107% x 72107

- 144210

690
~ 2x3x10™
=230 x 18
0.23 mm

For which of the following inputs, the output will be zero (0) : -

X
Cutput
Y
(Ayx=0y=0 (B x=0; y=1
[Cx=1,y=0 (Byx=1,y=1
(1) AB,C (2)B,C.D (3) Cnly A (4) Only D

(2)
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13.

Ans.

14.

Ans.

15.

Ans.

Mol
:p:. e
X+ y) Output =x +y
¥
A)x=0y=0=o0utput =0 +0 =1
Blx=0,y=1=output D +1=0
(Chx=1,¥=0 =—oulput1+0=0
(D)x=1,y=1=o0utput1+1=0

Power of iwo sources S; and Sz are in ratio 2 : 1 and 2 = 10'® photons per sec of wavelength 600 nm
from S¢ are emitted then find the number of photons per second emitted from source 5: of wavelength
300 nm 7

(1):5 = 1008 (2) 2 = 1005 (3) 5= 1074 (4] 2 = 101
(3)
By =P HlEE P S H]E N — No. of photonisec
A A

b, P _Nohe

P o
P_NA
F.i "-""I N.E

_Nps  2x10'%x:300
iy 2 6002
fz = 5 = 10" per second

N,

Statement (1) : An electron in a uniform magnetic field, can move withoul changing its velocity vector.
Statement (2) : In the above case, the magnelic field should be along the direction of its velocity.

(1) Both statement 1 and stalement 2 is correct, and statement 2 is the correct explanation of statement 1
(2) Both statement 1 and Statement 2 is correct but statement 2 is nol the correct explanation of statement 1
(3] Statement 1 is correct, but statement 2 is incorrect

(4) Statement 1 is incorrect, but statement 2 is correct.

(1)

A drone camera situated at a height of 18 km, capture an image of area 400km2, on a camera film of size
2cm = 2 cm. find the focal length of the lens used in camera in mm.

(1) 6 {2) 14 (3) 18 (4) 27

(3)
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Sol.

2cm

7

A

20km
=
Gl s ﬂ: 2em - 2=10 - =10
hy 20km  20<10°

Since the image is real, so it will be inverted

1081 =—f+ 18 km

108 = 18 km

18km  18x 10" «10°mm
105 108
f=18 mm

16. A spherical conductor carries a charge of 4 = 10-2C brought in contact with an uncharged spherical
conductor and they are separaled by a distance r. Now force between themis 9 « 10~ N. Determine the
separation between the charges.

(17 2)4 (3)9 (4) 2

Ans. (4)



17.

Ans.

18.

Ans.

2% 10°® 2 x 108
"9 _gx 107
Hd
9x10° x2x107#x2x107 _ _,
9x107*
H=2cm
Py _ — Pa
ko
= s
_ TP
_. Y Y e
[ ] Sz
B
i e =

In the following diagram polarizer P4 & Fz are orthogonal and Ps is aligned at 45° wrl. P+ and Pz If
unpolarised light of intensity o is incident on P and Pz and light after passing through Pa is used in YDSE.

at some point P where path difference is é What is resultant intensity?

| | I
1) &2 2) - 4) 1
(1) 3 (2) 5 (3) 4 (4] lo
(3)
| A by ona I E)
Intensity after P; & Pzis £ and after Pa P Leps45=- |- [=1
2 2 212) 4

Now, | =1 +1 +2..,|'ri,FI; COS Af

A hot body is placed in the surrounding of temperature 16°C. During first 4 minutes, its temperature falls
from 40°C to 24°C, then find ils temperature after 4 minules.

(1) 12°C (2) 22°C {3) 10°C (4) 18.7°C

(4)
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[ dT | .
Sol. |— |=k(T-Ty)
| di F T~
fam 24| 24+4G_IE'| )
| dmin )
E24—.T +:| [T+ E-ﬂ- Hi! (i
L4min | | /
Solving the equations we get
T7-2 _187°C
3
19. An infinitely long wire has current " and its radius is 'a’. Choose the correct graph for 'B' v/s 'r' where r' is
distance from cenire of wire
= BMh
(1) I\ ()
> >
a r a r
B B
(3) \ (4)
> 1 >
a r r
Ans. (2)
20. The posilion vector of a particie varies with time as r = {Etzi. —Eﬂ} m. The magnilude and direction of

velocity al t = 2 will be |

(1) 515

(2) 5.."'ﬁ m/sec. at an angle of tan™ (4} with —y axis
(d) 5-."'1_?: m/sec. at an angle of tan™ (4) with x axis

(4] 517 misec. at an angle of tan™ (4) with — x axis
Ans. (2)
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sol. v=2 _qori — 5]
dt

Vi-2= 205-5] = V] = -J'L?D'F +(8)° = 4425

= 517 misec
+ &

20

_-!r!r
tanf = E =4

6 = tan~{4) with— y axis

21. Find the difference of the current (Ia — lg). If n charge particles move in a circular path with © angular
velocity and there are Iwo ampere's loop are given

where |l is-net current passing through the amperian loop A and lg is the net current passing through

loop B.
nogw ngw 2w 2n
(1) 2 = (3) (4)
2n 7 ng ngw
Ans. (1)
Sol. Inloop B incoming and outgoing current is equal & opposite so ls=0
7.2
13
m
|P| = '$
T N
AT 2n




22. %(t) = xp 8in? I‘—; " (where xp = 1) find graph of Kinetic energy v's x

5 s

KEA KE A
(1) 2) \ /
t ¥ > i >
o 1 1 X w1
2 2
KEM KE M
(3) /’\ (4)
o+ 1 % o 1+ 1 X
2 2
Ans. (3}
23. For the graph of stopping potential Vo v/s frequency which statlement is correct .
(1) graph is linear (2] slope is d/h
(3} h is related o siope (4} lo find D, we don't reguire h.
Ans. (1)
Sol. eV = hv—hwvo
o = VLG
e =
hv, d
Vs ————ae
g &
Vo
0
’.r"'-.'n =
o e P vo = bih
tani) h slope
= & = p
24, A electron is moving in a circular path inside a solenoid with a time period of 75 ns. The current through

the solencid is 1amp. Determine the number of lurns per unit length of solenoid.

(TTEHTTRY i< 1 mnp

(1) 3.8 x 102 (2) 38 x 103 (3)4.3 =101 (4) 43 = 102
Ans. (1)
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Sol. We know that
2rm  2x%3.14x9.1x107
QT 16x107"® x75%107°
B=478x10°T
£ _E A E 478107
pol  pol Amx107% %1

n=38x107

B=

25. A material has a bulk modulus of 25 » 10" N/m®. If it undergoes a volumetric strain of 0.2%, what is the
excess pressure applied 7
(11 5 = 108 MN/m? (2} 5 x 107 N/m2 (3) 5 = 10" N/m? (4) 5 = 10" M/m2
Ans.  (2)
Sol. The bulk modulus K of a2 material is defined by the formula :
_ ExcessPressurg(P)
VolumetricStrain{ AV/V)
Given data :
Bulk modulus, K = 25 = 1071 MN/m2

Volumetric sirain, ﬁ—: =0.002

Rearranging the formula to solve for excess pressure :
p =k &Y
LV
Thus, the excess pressure is
5 x 10° N'm?



