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JEE Main Sample Paper Physics

JEE Main Physics Sample Paper-1

Duration: 1 Hour Maximum Marks: 100

Instructions

« This paper contains TWO sections: Section A (MCQs) and Section
B (Numerical).

o Section A contains 20 Multiple Choice Questions.
o Section B contains 5 Numerical Value Questions.
e FEach correct answer carries +4 marks.
o Each incorrect answer carries -1 mark.

o No negative marking for unattempted questions.

Q2.

Section A — Multiple Choice Questions

. A light of frequency 1.5 times the threshold frequency is incident on a

photosensitive material. If the frequency is halved and the intensity is

doubled, the photoelectric current becomes: [JEE Main 2024]
(A) Doubled

(B) Quadrupled
(C) Halved
(D) Zero

Ratio of wavelengths of last line of Balmer and Lyman series: [JEE Main 2023]

>

C

(A)
(B)
(©)
(D)

1
4
0.5
2

. Nucleus of mass 218 splits into 214 and 4. Potential energy of daughter

nuclei is V. @-value: [JEE Main 2022]

IIIIIIII
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Q4.

Q5.

Q6.

Q7.

Qs.

(C) 0.98V
(D) More data needed

Energy of electron in nth orbit E, = —13.6/n? eV. Energy to excite from
1st excited to 3rd excited: [JEE Main 2025]

Hollow conducting sphere radius R has charge +(@). Electric field at » < R:
[JEE Main 2024]

(A) kQ/r?
(B) kQ/R?
(C)

(D) kQ/Rr

Zero

Capacitor 4 puF charged to 400 V, plates connected through 1 k2 resistor.
Heat produced: [JEE Main 2021]

Six charges at vertices of regular hexagon in alternating order. Electric
potential at center: [JEE Main 2023]

Carbon resistor marked Brown, Black, Green. Resistance: [JEE Main 2022]
(A) 1k

2 | Collegedunia
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Qo.

Q10.

Q11.

Q12.

Q13.

(B) 1 MQ
(C) 10 kQ
(D) 100 kO

Meter bridge null point at 20 cm from one end, X < Y. Ratio X : Y:
[JEE Main 2025]

Current 2 A, area 2 mm?, electron density 8 x 10?®/m3. Drift velocity:
[JEE Main 2024]

(A) 0.078 mm/s
(B) 0.156 mm/s
(C) 1.25 mm/s
(D) 0.5 mm/s

Long solenoid 1000 turns/m, current 1 A. Magnetic field at center: [JEE Main 2021]

Circular loop radius r, angular velocity w in uniform B. Maximum induced
emf: [JEE Main 2023]

LCR series, phase difference w/4, R=100 2. Reactance: [JEE Main 2022]
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Q14. Convex mirror, object 30 cm, focal length 30 cm. Image distance: [JEE Main 2024]

(A)
(B) 30 cm in front of mirror
(C) 60 cm behind mirror
(D) Infinity

15 ecm behind mirror

Q15. Young’s double slit, fringe width 0.4 mm, immersed in water n = 4/3. New
fringe width: [JEE Main 2025]

Q16. Unpolarized light, angle between polaroids 60°, transmitted intensity:
[JEE Main 2021]

Q17. Average translational kinetic energy of gas molecule at temperature T
[JEE Main 2023]
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Q18.

Q109.

Q20.

Carnot engine between 27°C and 127°C, efficiency: [JEE Main 2022]

Two bodies 1 kg, 4 kg dropped from same height. Ratio of momenta before
impact: [JEE Main 2025]
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JEE Main Sample Paper Physics

Q21.

Section B — Numerical Questions

Series LCR, R =10 2, L =2 H, C = 32 uF. Resonant frequency X Hz.
Take m = 3.14. [JEE Main 2024]

Q22.

SHM, y = 5sin(20t + 0.5) cm. Maximum velocity X m/s. [JEE Main 2023]

Q23.

Ball dropped from height h, rebounds to 0.64h. Coefficient of restitution
is 0.z. Find x. [JEE Main 2025]

Q24.

Two satellites S, Sy are in the same orbit. Mass of S; = 4x mass of S5.
Ratio T1/T5. [JEE Main 2022]

Q25.

A wire of length L and resistance R is bent into a circle. Resistance between
two points at the ends of a diameter is R/z. Find x. [JEE Main 2024]
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Detailed Solutions
Q1.

Concept: Photoelectric emission occurs only when the incident frequency is at least the

threshold frequency.

Formula:

hfo=¢
Solution: Initially,

f=15fo
If the frequency is halved, the new frequency becomes

1.5

f= 2f° = 0.75fp

Since

f < fo

the new light frequency is below threshold frequency. Therefore no photoelectrons are
emitted, no matter how much the intensity is increased.

Hence the photoelectric current becomes zero.

Final Answer: (D)

Answer: (D)

7 | Collegedunia ]
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Q2.

Q3.

Concept: The last line of a spectral series corresponds to the series limit, where the

1 1 1
iy + N (N

Solution: For the last line of the Balmer series,

upper level is at infinity.
Formula:

ny =2, nNg— 00

So,
1 1 4
5w =F(z)=7=2=7
For the last line of the Lyman series,

n =1, no — o0

So,
1 1
— ==y, ==
AL "R
Therefore,
e _ 4R _,
A, 1/R
Final Answer: (B)
Answer: (B)‘

Concept: In nuclear decay, the released ()-value appears as the total kinetic energy of
the daughter particles. This kinetic energy comes from the mutual electrostatic potential
energy of separation.

Solution: If the daughter nuclei have mutual potential energy V', then this stored
potential energy gets converted into their kinetic energy as they move apart. Hence the
total energy released in the decay is equal to this potential energy.

Therefore,
Q=v
Final Answer: (A)

Answer: (A)

8 | Collegedunia
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Q4.

Concept: Energy of hydrogen atom in the nth orbit is

Solution: First excited state means
n =2
Third excited state means
n=4
So,
13.6
E2 = - = —34 eV
4
13.6
Fy=——+=-0.
1 16 0.85 eV

Energy required for excitation:
AE =FEy — Ey = (—0.85) — (—3.4) = 2.55 eV

Final Answer: (B)

Answer: (B) ‘

Q5.

Concept: The electric field inside a conductor in electrostatic equilibrium is zero.
Solution: A hollow conducting sphere carries all excess charge on its outer surface.
Therefore for any interior point with

r<R
the electric field is

E=0
Final Answer: (C)
Answer: (C)
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Q6.

Q7.

Concept: When a charged capacitor is completely discharged through a resistor, all its
stored electrostatic energy is converted into heat.
Formula: ]
U=-CV?
2

Solution: Given,
C=4x10"5F, V =400V

So heat produced is
1
H = g % 4 x 107% x (400)?

H =2 x10"% x 160000
H=032J

Final Answer: (B)

Answer: (B) ‘

Concept: Electric potential is a scalar quantity. Potentials due to charges at equal
distance add algebraically.

Solution: All six charges are at the same distance from the center of the regular
hexagon. Since the charges are arranged in alternating order, equal positive and negative
contributions cancel each other.

Thus net potential at the center is

Final Answer: (C)

Answer: (C)

10 | Collegedunia
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Q8.

Qo.

Concept: Carbon resistor color code: first band = first digit, second band = second
digit, third band = multiplier.
Solution: Brown = 1, Black = 0, Green = multiplier

10°

Therefore resistance is
10 x 10° = 10° © = 1 MQ

Final Answer: (B)

Answer: (B) ‘

r
|

Concept: In a meter bridge at balance point,

X l

Y ~ 100 —1

Solution: Given null point is at 20 cm from one end and
X <Y

So the smaller resistance corresponds to the smaller wire length:

X 20 1
Y 80 4
Hence,
X:Y=1:4
Final Answer: (A)
Answer: (A)
11 | Collegedunia %"."A"E
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Q10.

Q11.

Concept: Drift velocity is given by
I = neAvy

Solution: Given,
I=2A, A=2mm?=2x10"%m?
n=8x10®m™3, e=16x10""C

So,
I 2

" neA (8 x 10%8)(1.6 x 10-19)(2 x 10-6)
vg = 7.8125 x 1075 m/s

Ud

Converting into mm/s,
vg = 0.078 mm/s

Final Answer: (A)

Answer: (A)

Concept: Magnetic field inside a long solenoid is
B = ponl

Solution: Given,
n = 1000 turns/m, I=1A

So,
B=4rx10""x1000 x 1 =47 x 1074 T

Final Answer: (A)

Answer: (A)

]
]
i
]

:
3
e-[]
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Q12.

Q13.

Concept: Maximum induced emf in a rotating loop is
Ernax = NBAw
Solution: For a single circular loop,
N =1, A = r?

Hence
Frax = Brrlw

Final Answer: (A)

Answer: (A)

Concept: In an LCR series circuit,
X — Xe
tang = —=——C
an ¢ 7
Solution: Given
¢ =—, R =100 Q
So,
tan L = X
4 R
where
X=X, - X¢
Thus
X=R=100%Q
Final Answer: (A)
Answer: (A)
13 | Collegedunia %"."A"E
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Q14.

Concept: Mirror formula is

1 1 n 1
f v w
Solution: For a convex mirror,
f =430 cm
Object distance:
u = —30 cm
Using mirror formula,
1 1 1
30 v 30
1 1 1 2 1
- = — + _— = — = —

v 30 30 30 15
Hence

v =15 cm

Positive sign means image is behind the mirror.
Final Answer: (A)

Answer: (A)

Q15.

Concept: Fringe width in a medium becomes

Solution: Given original fringe width

4
5 =0.4 mm, n=—

3

> 0.4 3
'= —— =04x-=0.
I} 173 0.4 x 1 0.3 mm
Final Answer: (A)
Answer: (A)
14 | Collegedunia %"."A"E

o]
IO
[t



JEE Main Sample Paper Physics

Q16.

Q17.

Concept: Unpolarized light after first polaroid becomes half. Then apply Malus’ law.
Formula: I
1= 50 cos? 6
Solution: After first polaroid,
LD
T2
Angle between polaroids is
6 = 60°
Therefore .
Iy 1 Iy
I =1;cos’60° = = ) ==
1 cos” 60 5 X <2> 3
Final Answer: (C)
Answer: (C)

Concept: Average translational kinetic energy of one gas molecule is
3
—kT
2

Solution: This is a standard result from kinetic theory of gases. Therefore the required

average translational kinetic energy is

kT

Final Answer: (B)

Answer: (B) ‘

]
]
i
]

:
3
e-[]
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Q18.

Concept: Carnot efficiency is

Solution: Convert temperatures to Kelvin:
T, = 127°C =400 K

T, =27°C =300 K

> 300 3

1
Final Answer: (A)
Answer: (A)

Q19.

Concept: Centripetal acceleration is

a=wr
where
27
w=—
T

Solution: Given,

r=>5cm=0.05m
T=02mrs

So,
27
w = E =10 rad/s

Hence,
a = w?r = (10)%(0.05) = 5 m/s>

Final Answer: (A)

Answer: (A)

]
]
i
]

b giﬁ
i
e-[]
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Q20.

Concept: Just before impact, both bodies have same speed if dropped from same height.
Formula:

p=mu

Solution: Since both are dropped from the same height, their speed before impact is
same:
v =+/2gh

Therefore momentum ratio depends only on masses:
pripa=mip:mo=1:4

Final Answer: (B)

Answer: (B) ‘

Q21.

Concept: Resonant frequency of series LCR circuit is
fe 1
" 2rVLC
Solution: Given,
L=2H, (C=32x10°F
So,
LO=64x10°=6.4x10"°
VLC =8 x107°
Hence,
J= L ~ ! ~19.9 H
T 2x314x8x103 005024
So,
X =20
Final Answer: X = 20
Answer: (20)
17 | Collegedunia %"."A"E
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Q22.

Concept: In SHM,

Vmax = Aw

Solution: Given
y = 5sin(20t + 0.5) cm

So amplitude is
A=5cm=0.05m

and angular frequency is
w =20 rad/s

Thus,
Umax = Aw = 0.05 x 20 =1 m/s

Final Answer: X =1

Answer: (1) ‘

Q23.

Concept: Coeflicient of restitution is the ratio of rebound speed to impact speed. For
vertical motion,

e f— @
ha
Solution: Given rebound height
ho = 0.64hy
So,
e =+v0.64 =0.8
Thus
e=0.x=0.8
Hence,
r =38
Final Answer: z = 8
Answer: (8)‘
18 | Collegedunia %"."A"E
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Q24.

Q25.

Concept: Time period of a satellite in a given orbit depends only on orbital radius and
central mass, not on satellite mass.
Solution: Since both satellites are in the same orbit, their orbital radius is same.

Therefore their time periods are equal:

T =15
Hence,
T
=
15
Final Answer: T} /T, = 1
Answer: (1)‘

Concept: When a uniform wire is bent into a circle, the endpoints of a diameter divide
it into two equal semicircles in parallel.
Solution: Total resistance of the wire is

R

Each semicircle has resistance R

2
These two semicircles are in parallel. Therefore equivalent resistance is

(R/2)(R/2) _ R

Re = — = —
17 (R/2)+ (R/2) 4
Given,
R
Req =S ;
So,
R R
_ = — = 4
- 1 =T
Final Answer: ¢ = 4
Answer: (4)‘

19 | Collegedunia
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Answer Key — Section A

Q | Ans | Q | Ans | Q | Ans | Q | Ans | Q | Ans
1 D 2 B 3 A | 4 B 5 C
6 B 7 C 8 B 9 A |10]| A
11| A (12| A | 13| A |14 A |15] A
16 C 17| B 18| A 19 A |20 B

Answer Key — Section B

Q | Ans | Q | Ans

20 | Collegedunia b
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JEE Main Physics Sample Paper-2

Duration: 1 Hour Maximum Marks: 100

Instructions

o This paper contains TWO sections: Section A (MCQs) and Section
B (Numerical).

o Section A contains 20 Multiple Choice Questions.
o Section B contains 5 Numerical Value Questions.
e Each correct answer carries +4 marks.

e Fach incorrect answer carries -1 mark.

e No negative marking for unattempted questions.

Section A — Multiple Choice Questions

. A particle of mass m moves in circular path of radius r, centripetal accel-

eration a, = k?rt?. Power delivered: [JEE Main 2024]

. Ratio of magnetic field at center of circular loop to the field at distance

r = R+v/3 on its axis: [JEE Main 2023]

. A glass slab of thickness 3 ¢cm and refractive index 1.5 is placed on an ink

mark. Apparent raise of ink mark: [JEE Main 2022]

(A) 1 cm

1 | Collegedunia ]
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Q4.

Q5.

Q6.

Q7.

Q8.

(B) 2 cm
(C) 1.5 cm
(D) 0.5 cm

In adiabatic expansion, temperature drops to 1/4 of initial value. Most
probable speed becomes: [JEE Main 2025]

(A) Halved
(B) Doubled
(C) One-fourth
(D) Unchanged

Radioactive materials X7, Xy have decay constants 10\ and A. Same initial
nuclei. Time for Ny /Ny = 1/e: [JEE Main 2021]

(A) 1/(11))
(B) 1/(92)

(C) 11/(10A)
(D) 1/(10X)

In a parallel plate capacitor, separation changes from d to 2d while battery
remains connected. Work done by external agent: [JEE Main 2024]

A) eAV?/(2d)

B) epAV2/(4d)

C) —epAV2/(4d)
)

D) Zero

o e N e N

A step-up transformer is connected to 220 V line. Load current is 2 A,
turns ratio is 1:25, efficiency is 100%. Primary current: [JEE Main 2023]

Work function of a metal is 4.0 eV. Longest wavelength of incident light
for photoelectric emission: [JEE Main 2022]

2 | Collegedunia
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Q9.

Q10.

Q11.

Q12.

Magnetic susceptibility of a paramagnetic substance at —73°C is 0.0075.
Its susceptibility at 127°C is: [JEE Main 2025]

(A) 0.00375
(B) 0.0150
(C) 0.0050
(D) 0.01125

If error in radius is 2%, then error in volume is: [JEE Main 2024]

rticle starts from rest and has acceleration a = 4t + 3. Velocity at
S is: [JEE Main 2021]

~
I
DO

Two soap bubbles of radii a and b combine to form a bubble of radius c.
Then: [JEE Main 2023]

3 | Collegedunia
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Q13. A long wire is bent into a circular loop of one turn and produces magnetic
field B at center. If bent into n turns, field at center becomes: [JEE Main 2022]

Q14. In an LCR series circuit at resonance: [JEE Main 2024]
(A) Phase difference is /2

(B) Impedance is maximum
(
(

C

Current is in phase with voltage

)
)
)
D) Voltage across inductor is zero

Q15. Two coherent sources have intensity ratio 1:4. Then I,/ Ipin i8: [JEE Main 2025]

Q16. Escape velocity of a planet is v.. If both mass and radius of planet are
doubled, new escape velocity is: [JEE Main 2021]

(A)
(B)
(C) ve/2
(D) v2u,

Q17. For a CE amplifier, input resistance is 200 €2, load resistance is 20 k€2, and
f = 100. Voltage gain is: [JEE Main 2023]

(A) 1000
(B) 5000
(C) 10000

4 | Collegedunia
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Q18.

Q109.

Q20.

(D) 2000
A simple pendulum of length L is given maximum angular displacement 6.
Maximum kinetic energy is: [JEE Main 2022]

Internal energy of 1 mole of an ideal gas depends on: [JEE Main 2024]

A

Pressure alone

C
D

(A)

(B) Volume alone
(C) Temperature alone
(D)

None of these

A metal rod of length 1 m rotates with angular velocity 5 rad/s in magnetic
field B = 0.2 T. Induced emf is: [JEE Main 2025]

5 | Collegedunia
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Section B — Numerical Questions

Q21. A light bulb is rated 100 W, 220 V. Resistance is X € [JEE Main 2024]

Q22. For a mass 1 kg attached to spring of spring constant 100 N/m, time period
is X7/5s. Find X: [JEE Main 2023]

Q23. In photoelectric experiment, f = 8 x 104 Hz and work function is 2.0 eV.
Maximum kinetic energy is X x 107 J. Find X: [JEE Main 2025]

Q24. Radius of second Bohr orbit is X x 10719 m. Given r; = 0.53 A. Find X:
[JEE Main 2022]

Q25. A force F' = (2i + 3] + 4k) N acts through displacement (1,1,1) m. Work
done is X J. Find X: [JEE Main 2024]

IIIIIIII
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Q1.

Q2.

Detailed Solutions

Concept: Power in circular motion is due to tangential force only.
Formula:

Qe = —

Solution: Given
ac = k*rt?

So,
2
— =P =2 =k s v=krt
r

Now tangential acceleration is

dv
at:%:kr

Tangential force,
Fy = ma; = mkr

Hence power delivered,
P = Fyv = (mkr)(krt) = mk*r?t

Final Answer: (A)

Answer: (A)

Concept: Magnetic field at center of a circular loop and on its axis.

Formula: ; B2
Ko Ho
Bcen er — S50 Baxis = S0 . _o\a/9
T 2R 2(R? + 22)3/2
Solution: At center,
pol
B. = —
2R
At
z=RV3
B — piol R? ~ polR* poIR® pol
7 2(R2+3R2)3/2  2(4R2)32  2(8R3) 16R
Therefore,
pol - pol
cBy=—:—=8:1
2R 16R
Final Answer: (A)
Answer: (A)
7 | Collegedunia T‘i‘?}.‘i’%
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Q3.

Concept: Apparent depth through refracting slab.
Formula: Real depth
Apparent depth = S den
Solution: Real depth
=3 cm
Refractive index
pnw=1.5
So apparent depth is
S _ 2 cm
15
Hence apparent raise
=3—-2=1cm
Final Answer: (A)
Answer: (A)

Q4.

Concept: Most probable speed varies as square root of temperature.
Formula:

vmpocx/f

Solution: Given,

T
Ty=

vy Tg_\/T_l
vy, VT V4 2

So most probable speed becomes half.
Final Answer: (A)

Hence,

Answer: (A)

8 | Collegedunia ]
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Q5.

Q6.

Concept: Radioactive decay law.

Formula:
N = Noe
Solution: For first material,
]\71 _ Noe—l())\t
For second material,
Ny = Noe™™
Thus,
Mo 1oaeen _ -on
Ny
Given
M_1_
Ng e
So,
1
N =1=>t=—
9A
Final Answer: (B)
Answer: (B)‘

Concept: For battery connected capacitor, voltage remains constant.

Formula: ] A
_ o2 _ S~
U= 2C’V , C pi

Solution: Initially,
Leod

V2
2 d

U; =
Finally when separation becomes 2d,

1legA €A o _ € AV?

Ur =324 4d

Work done by external agent in separating the plates equals
W =U; — Us?

For constant voltage, attractive force opposes separation and required external work is

positive: 2d 1 eOAV2 11 €0 AV?
W= / - _éosz {E - 2_05] T 4d

Final Answer: (B)

Answer: (B)‘

9 | Collegedunia
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Q7.

Q8.

_Solution |

Concept: Ideal transformer with power conservation.

Formula: v N
78 = ﬁ? ‘/pIp = ‘/SIS
P P
Solution: Turns ratio
& =1:25
N,
Hence,
Vs
— =25
Vp
Given
Vp =220V
So,

Vs =25 x 220 = 5500 V

Given secondary current

I, =2A
At 100% efficiency,
Vol = Vil
2201, = 5500 x 2
11000
- 550 = 50 A
Final Answer: (A)
Answer: (A)

_Solution |

Concept: Threshold wavelength for photoelectric effect.

Formula:
he

)\max = E

Using
he = 1240 €V nm

Solution: Given work function

¢ =4.0 eV
So, .
1
Amax 240 = 310 nm

4
Final Answer: (A)
Answer: (A)

10 | Collegedunia %"."A"E
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Q9.

Q10.

Concept: Curie’s law for paramagnetic substance.
Formula:

x1' = constant

Solution: At

—73°C =200 K
and
127°C =400 K
So,
x111 = x2T>

0.0075 x 200 = x2 x 400

_0.0075 x 200

200 = 0.00375

X2

Final Answer: (A)

Answer: (A)

Concept: Percentage error in powers.

Formula:
V xr?
Solution: If A
27 9y
r
then AV A
2 32 3% 2% =6%
Vv 7
Final Answer: (C)
Answer: (C)
11 | Collegedunia %"."A"E
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Q11.

Q12.

Concept: Velocity is integral of acceleration.

vz/adt

a=4t+ 3

Formula:
Solution: Given,

Starting from rest means

v(0)=0

Therefore,

2
v:/ (4t +3) dt
0

v=[22+3t] =2(4)+6=14m/s

2
0
Final Answer: (A)

Answer: (A)

Concept: On combination of soap bubbles, volume of air is conserved.
Formula: 4 4 4
§7rc3 = §7ra3 + gwb3

Solution: Cancelling common factor,
c=a*+5

Final Answer: (C)

Answer: (C)

]
]
i
]

2
i
e-[]

12 | Collegedunia B

o]
IO ER—t ]
[t

b



JEE Main Sample Paper Physics

Q13.

Q14.

Concept: Magnetic field at center of circular coil.

Formula: 7
B = Hont
2r

Solution: Suppose original wire length is

L=27R
For one turn,
1
B = Mol
2R
If same wire is bent into n turns, then each turn has radius
R
r=—
n

Hence new field,

Final Answer: (B)

Answer: (B) ‘

Concept: At resonance in series LCR circuit, inductive and capacitive reactances cancel.
Solution: At resonance,
X, =X¢

Therefore net reactance becomes zero and impedance is minimum:
Z =R

Hence current and voltage are in phase.
Final Answer: (C)

Answer: (C)

13 | Collegedunia B
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Q15.

Q16.

Formula:

Solution: Given

I:Ihb=1:4
So amplitudes are in ratio
1:2
Thus,
Imax = (1+2)2=19
Imin =212 =1
Hence,

Thax i Tmin =9 : 1

Final Answer: (A)

Answer: (A)

Concept: Interference maxima and minima in terms of amplitudes.

Imax = (\/I_1+ \/1_2)27 Imin = (\/I_l - \/E)2

Concept: Escape velocity.
Formula:

o |2GM
"V R

Solution: If mass and radius both become double, then

L \/2G(2M)_ 2GM
Ve = orR  \\"Rr "

Final Answer: (A)

Answer: (A)

]
]
i
]

b giﬁ
i
e-[]
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Q17.

Concept: Voltage gain of CE amplifier.

Formula:
Ry

Ay =
IB Rin

Solution: Given,
8 =100, Rp=200001, R;, =200

So,
20000
A, =100 x =00 = 100 x 100 = 10000
Final Answer: (C)
Answer: (C)

Q18.

Concept: Maximum kinetic energy of pendulum equals loss in gravitational potential
energy from extreme position to mean position.
Formula:

Kpax = mgL(1 — cos0)

Solution: At extreme position potential energy with respect to mean is
mgL(1 — cos @)

At mean position this becomes maximum kinetic energy.
Final Answer: (A)

Answer: (A)

Q109.

Concept: Internal energy of ideal gas depends only on temperature.
Solution: For an ideal gas,
U= nCVT

Hence for 1 mole ideal gas, internal energy depends only on temperature.
Final Answer: (C)

Answer: (C)

]
]
i
]

:
3
e-[]
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Q20.

Concept: Induced emf in rotating rod.
Formula: |
&= §sz2

Solution: Given,
B=02T, w=5rad/s, =1m

So,
1
5:§><0.2><5><12:0.5V

Final Answer: (A)

Answer: (A)

Q21.

Concept: Electrical power relation.
Formula:

Solution: Given,
P=100W, V=220V

So,
V2 2207 48400

=L =2 T 440
R P 100 100 s
Final Answer: R = 484 (Q
Answer: (484)
16 | Collegedunia %"."A"E
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Q22.

Concept: Time period of spring-mass system.

m
T =2m, |2
™%

m=1kg, k=100N/m

Formula:

Solution: Given,

Then
1 1 us
T=2m— =21 — = —
™Wi0 """ 10" 5"
Comparing with
X7
T=—
5
we get
X=1
Final Answer: X =1
Answer: (1)‘

Q23.

Concept: Einstein photoelectric equation.
Formula:

Kiax :hf_¢

Solution: Given,
f=8x10" Hz

h =6.626 x 10734 Js

So photon energy is
hf =6.626 x 1073* x 8 x 10 = 5.3008 x 10717 J

Work function
$p=20eV=20x1.6x10""=32x10"17J

Therefore
Kax = 5.3008 x 10719 — 3.2 x 1071 = 2.1008 x 107 J
Hence
X ~2.1
Final Answer: Kpax = 2.1 x 10719 J
Answer: (2.1 x 10719)
17 | Collegedunia %"."A"E
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Q24.

Q25.

Concept: Radius of Bohr orbit.

Formula:

rn = n°ry
Solution: For second orbit,

n =2
Hence
rg=2%r =4r, =4x 053 A =212 A
Now
1A=10"""m
So
rg =2.12%x1071%m

Therefore

X =212
Final Answer: ry = 2.12 x 10710 m
Answer: (2.12)

Concept: Work done by constant force is dot product of force and displacement.

Formula:
W=F-§

Solution: Given

F =2 +3j+4k
and displacement

§=11+1)+1k

Therefore
W=F 5=201)+31)+4(1)=91J

Final Answer: W =9 J

Answer: (9) ‘

]
]
i
]

:
3
e-[]
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Answer Key — Section A

Q | Ans | Q | Ans | Q | Ans | Q | Ans | Q | Ans
1 A 2 A 3 A | 4] A 5 B
6 B 7| A 8 A 9| A |10| C
1| A (12| C |13| B |14 C |15] A
16 | A 17 C 18| A 19 C 20| A

Answer Key — Section B

Q Ans Q | Ans
21 484 2| 1
23 121x10719 | 24 | 2.12
25 9
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JEE Main Physics Sample Paper-3

Duration: 1 Hour Maximum Marks: 100

Instructions

o This paper contains TWO sections: Section A (MCQs) and Section
B (Numerical).

o Section A contains 20 Multiple Choice Questions.
e Section B contains 5 Numerical Value Questions.
e Each correct answer carries +4 marks.
e Fach incorrect answer carries -1 mark.

e No negative marking for unattempted questions.

Section A — Multiple Choice Questions

. Bullet of mass m loses 1/3 velocity after distance s. Further penetration:

[JEE Main 2024]

S
V)

~
(@)}

(
(
(C
(

. Distance between object and real image d, magnification m, focal length:

[JEE Main 2023]

. Body cools 60°C — 50°Cinl0min, roomtemp25°C. Temperature after next

10 min: [JEE Main 2022]

(A) 40°C
(B) 42.8°C

IIIIIIII
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Q4.

Q5.

Q6.

Q7.

Q8.

(C) 45°C
(D) 38.5°C

Two spheres radii Ry, Ry, charges (1, Q2. Ratio Ey/Es: [JEE Main 2025]

Circular disc mass M, radius R, rotating about diameter. Moment of
inertia: [JEE Main 2024]

(A) MR?/2
(B) MR?/4
(C) 2M R?/5
(D) MR?/12

Magnetic field at center of equilateral triangular loop side a, current I:
[JEE Main 2023]

(A) 9pol/(2ma)
(B) 3uol/(2ma)
(C) 2v3uol/(a)
(D) 18uol /(ma)

Capacitor C', charge @), energy W. Charge increased to 2@), energy:
[JEE Main 2022]

(A) 2W

2 | Collegedunia
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Qo.

Q10.

Q11.

Q12.

Q13.

(B) W/2
(C) 4W
(D) W/4

Wavelength of first Lyman line, H: 1215 A. For Na!0+: [JEE Main 2025]

(A) 1215 A
(B) 12.15 A
(C) 10 A
(D) 12150 A

LC circuit, max charge (). Charge when energy equally divided: [JEE Main 2024]

(A) @/2
(B) Q/v2
(C) Q/v3
(D) Q/4

Wire resistance 10 €2 bent to circle. Resistance between diametrically
opposite points: [JEE Main 2021]

(A)lOQ
(B) 5
(0)259
(D) 1.250

Reversible engine, 1/6 heat to work, sink temp decreases 62°C, efficiency
doubles. Source & sink temp: [JEE Main 2023]

(A) 372K, 310K
(B) 99°C, 37°C

(C) 472K, 410K
(D) 620K,520K

Work to blow soap bubble radius R: W. Work to blow bubble radius 2R:
[JEE Main 2022]
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Q14.

Q15.

Q16.

Q17.

— —

Vectors A, B, |A+ B| = |A — B|. Angle between them: [JEE Main 2025]

Transparent cube side 15 cm, air bubble. Apparent depth front 6 cm, back
4 cm. Refractive index: [JEE Main 2024]

4 | Collegedunia
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Q18.

Q109.

Q20.

Transistor CE mode, signal 20 mV, Al, = 20 uA, Al. = 2 mA. Transcon-
ductance: [JEE Main 2022]

0.10Q°1
0.01Q°!
1000~
100!

A
B
C

(
(
(
(D

)
)
)
)

Radioactive sample 1.6 Ci, half-life 2.5 days. Activity after 10 days:
[JEE Main 2025]

Square frame side L dipped in soap solution, force on one side due to
surface tension 71": [JEE Main 2024]

5 | Collegedunia
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Section B — Numerical Questions

Q21. Mass 5 kg, force F = (107 + 207) N. Acceleration magnitude Xv/5 m/s?:
[JEE Main 2024]

Q22. Capacitors 2 pF and 3 pF, charged 100 V and 200 V, connected in parallel.
Common potential X V: [JEE Main 2023]

Q23. Young’s double slit, d = 1 mm, L = 1 m, 10th bright fringe 5 mm.
Wavelength X x10~7 m: [JEE Main 2025]

Q24. Long solenoid 500 turns/m, current 2 A. B at end X7 x 1074 T: [JEE Main 2022]

Q25. Diatomic gas v = 1.4, work 200 J in isobaric expansion. Heat given X J:
[JEE Main 2024]

IIIIIIII
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Detailed Solutions

Concept: Stopping/penetration distance o< v? (square law for constant resistive force).

Q1.

Formula:

2
1)
§2 = 81—
1

Solution: Given: vy = v1 — %vl = %vl, s1=25

Sg =81 (— =S| = =-S5 =S
V1 3 9 )

Final Answer: (B)

Answer: (B)

r
\.

Q2.

Concept: Mirror/lens formula: % = 1—1) + %, magnification m = .

Formula:
md

I=1im

Solution: Given: d = distance between object and real image, m = magnification

md

I =1rm

Final Answer: (A)

Answer: (A)

r
\.
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Q3.

Concept: Newton’s law of cooling: temperature difference decreases exponentially:

T-T,
To-T,
Solution: Given: 171 = 60°C,T5 = 50°C, T, = 25°C, At = 10 min

efkt

T,—-T, 50-25 25 5 _io 1.5
T,—T. 60—25 35 7 ¢ 10 7

Next 10 min:

T3 — 25 = (T — 25)e 1% = 25. = ~ 17.86 = T} ~ 42.86°C

~| o

Final Answer: (B)

Answer: (B) ‘

r

Concept: Surface electric field of sphere: ' = Q

dmeo R2
Solution: Given: Q1 = Qo

Ey _Qi/R?I R3 :
— = = —= = standard option
Ey Q2/R3 R} P

Final Answer: (B)

Answer: (B) ‘

r

Solution

Concept: de-Broglie wavelength of electron accelerated through potential V:

h
2me.V

A=

Solution: Given V = 10* V, h = 6.626 x 10734, m, = 9.11 x 107!

—34
= 0-626 x 10 ~1.22 x 107 m = 12.2 pm
Vv2-9.11 x 10731 . 1.6 x 10~19 . 104
Final Answer: (A)

Answer: (A)

\.
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Q6.

Q7.

Solution

Concept: Moment of inertia of circular disc about diameter:

1
I=-MR?
1 R
Final Answer: (B)

Answer: (B)

(

\.

Solution

Concept: Magnetic field at center of equilateral triangular loop:

Qs.

_ Hol 520
B= 47 Z T
Final Answer: (C)
Answer: (C)
Solution

Concept: Energy stored in capacitor:

Qo.

_ @
V=3¢
Given: Charge doubles Q — 2Q)
2
R
Final Answer: (C)
Answer: (C)
Solution

Concept: Wavelength for hydrogen-like ions: A o Z%
Solution: Given: Ay = 1215A,Z = 10

1215

A= — =12.154

102 g
Final Answer: (B)
Answer: (B)

9 ’ JLIRCR L]
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Q10.

Concept: In LC circuit, energy equally divided — capacitor charge:

Qmax

2
Final Answer: (B)

Answer: (B)

Q11.

Concept: Resistance across diameter of wire loop: Rgiameter = &&2&@1
Given: Ryiota = 1092

10
Rdiameter = ? = 502

Final Answer: (B)

Answer: (B)

e
|

Q12.

Concept: Efficiency of reversible engine: 7 = 1 — -Lsink

Tsource

Final Answer: (A)

Answer: (A)

Q13.

Concept: Work to blow soap bubble: W = 870 R?
Radius doubles = W' = 4W
Final Answer: (B)

Answer: (B)

]
]
i
]

b giﬁ
i
e-[]
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Q14.

Concept: If |A + B| = |A — B|, vectors are perpendicular.
Final Answer: (B)

Answer: (B)

Q15.

GM
R+h

Concept: Orbital velocity near Earth: v =
Final Answer: (C)

Answer: (C)

Q16.

Concept: Refractive index: n = —rtcaldepth _

apparent depth
Final Answer: (A)

Answer: (A)

Q17.

Concept: SHM: v = wV/ A2 — 22
Final Answer: (B)

Answer: (B)

Q18.

. 5 AV
Concept: Transconductance: gm = x<
Final Answer: (A)
Answer: (A)
11 | Collegedunia %"."A"E
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Q19.

Concept: Radioactive decay: A = Ag(1/2)4/T1/2
Final Answer: (C)

Answer: (C)

Q20.

Concept: Force due to surface tension: F' = 2TL
Final Answer: (B)

Answer: (B)
Q21.
Concept: Acceleration: a = |—£|
Solution: Given: F =107+ 20j N, m = 5 kg
|F| =102 +202 =2236 N, a= @ ~ 4.472 ~ 5 m/s>
Final Answer: a = 5 m/s?
Answer: (5)
Q22.

Concept: Common potential of parallel capacitors: V = Eg
Solution: C1 =2uF, Q1 = 200uC, Cy = 3uF, Q2 = 600uC

vV — 200 + 600 160V
2+3
Final Answer: V =160 V
Answer: (160)
12 | Collegedunia %"."A"E
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Q23.

Q24.

Q25.

. By ‘qthe B — AL _ Bd
Concept: Fringe width: = 737 = A =
Solution: d=1mm=10"2m, L=1m, yjo=5mm=>5x 102 m
5x1073-1073

Final Answer: A\ =5 x 107" m

Answer: (5x1077)

(
.

Concept: Magnetic field of long solenoid: B = pgnl
Solution: n = 500 turns/m, ] = 24

B=4rx10"7-500-2=47r x 1074 T

Final Answer: B=47r x 1074 T

Answer: (41 x 107%)

r
\.

Concept: Isobaric process for diatomic gas (v = 1.4):
_ _
Q=W+AU =——W
v—1
Solution: W =200J,v=1.4

1.4
=—-200="700J
@ 0.4

Final Answer: Q = 700 J

Answer: (700J)

r
|
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Answer Key — Section A

Q | Ans | Q | Ans | Q | Ans | Q | Ans | Q | Ans
1 B 2 A 3 B 4 B 5 A
6 B 7 C 8 C 9 B |10| B
1| B (12| A |13| B (14| B |15| C
16 | A 17| B 18| A 19 C 20 B

Answer Key — Section B

Q Ans Q Ans

21 5 22 160
23 | 5x1077 | 24 | 47 x 107*
25 | 700J

14
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JEE Main Physics Sample Paper-4

Duration: 1 Hour Maximum Marks: 100

Instructions

o This paper contains TWO sections: Section A (MCQs) and Section
B (Numerical).

o Section A contains 20 Multiple Choice Questions.
e Section B contains 5 Numerical Value Questions.
o Fach correct answer carries +4 marks.

e Fach incorrect answer carries -1 mark.

o No negative marking for unattempted questions.

Section A — Multiple Choice Questions

. Particle moves in xy-plane with v = (a% + bx}) Trajectory: [JEE Main 2024]

A) £
(B) 3*
©) b

) 2

. Diatomic gas heated at constant pressure. Fraction of heat used for internal

energy: [JEE Main 2023]

. Gravitational potential at surface V. Potential at height R: [JEE Main 2022]

(A) Vo/2
(B) 2V

1 | Collegedunia
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Q4.

Q5.

Q6.

Q7.

Q8.

(C) Vo/4
(D) Vo/v2

Monochromatic light 600 nm enters medium n = 1.5. Wavelength in

medium:

Magnetic needle in non-uniform field experiences:

(A) Torque but not force
(B) Force but not torque
(C) Both force and torque
(D) Neither

Speeds of electron in 1st and 2nd hydrogen orbits:

(A) 1:2
(B) 2:1
(C)1:4
(D) 4:1

[JEE Main 2025]

[JEE Main 2021]

Coil area 100 cm?, 500 turns, B = 0.1 T — 0 in 0.1 s. Induced emf:

[JEE Main 2022]

(A) 5V

2 | Collegedunia
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Qo.

Q10.

Q11.

Q12.

Q13.

(B) 0.5V
(C) 50 V
(D) 0.05 V

Two capacitors 10 pF', 20 puF in series across 120 V. Voltage across 10 pF':
[JEE Main 2025]

Logic gate equivalent (2 NOT — OR): [JEE Main 2024]

Wire length L, radius r, resistance R. Wire L/2, radius 2r: resistance:
[JEE Main 2021]

Photon wavelength 4000 A. Energy: [JEE Main 2023]

SHM x = 10sin(20¢ + 0.5). Phase constant: [JEE Main 2022]

(A) 0.5 rad

3 | Collegedunia
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Q14.

Q15.

Q16.

Q17.

Q18.

(B) 20 rad
(C) 10 rad
(D) 0 rad

de-Broglie wavelength A\, KE K — K /4. New wavelength:

Intensity of wave proportional to:

A) Square of amplitude
B
C

Square root of amplitude

(A)
(B)
(C) Amplitude
(D)

D) Reciprocal

Purely inductive AC circuit, current: [JEE Main 2025]
(A) Leads 7/2
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(B) Lags 7/2
(C) In phase
(D) Lags

Q19. Threshold frequency 10" Hz, light 2 x 10'® Hz. Max KE:  [JEE Main 2025]
(A) 6.6 x 10719
(B) 3.3 x 1071
(C) 13.2x 1071
(D) 0

Q20. Range maximum when angle is: [JEE Main 2024]
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Q21.

Section B — Numerical Questions

Block mass 2 kg, force 20 N at 60° over 10 m. Work X J:  [JEE Main 2024]

Q22.

Capillary rise 10 cm radius r, new radius r/2, height X cm: [JEE Main 2023]

Q23.

Ratio of intensities 9:1. Max/min intensity X: [JEE Main 2025]

Q24.

Solenoid length 0.5 m, 500 turns, current 2 A. Magnetic field X7 x 10~* T:
[JEE Main 2022]

Q25.

Black body temp 300 K — 600 K. Ratio emissive power X: [JEE Main 2024]
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Q1.

Q2.

Q3.

Detailed Solutions

Solution

Concept: Velocity components give differential relation — integrate to get trajectory.

Formula:
dx _dy @ _ by

ST R Vg

Solution: Given: 7 = ai + bz

dx dy dy bx
—_— = _— = b _— = —
&~ v #=" T
Integrate:
b b
dy = —xdx = y=—a2
a 2a
Answer: (A)

r
\

Concept: At constant pressure: heat splits into internal energy + work.
Formula:

AU G,
Q = nCyAT, U = nC,AT, 0 c,
For diatomic gas: C, = %R, Cp = %R
Solution:
AU _5/2 5
Q 72 7
Answer: (A)

r
.

Concept: Gravitational potential inversely proportional to distance.
Formula: V = —GTM

Solution: At surface: V) = —GTM At height R above surface: r = 2R

GM VW

V="3r "3

Answer: (A)

r
.

7 | Collegedunia




JEE Main Sample Paper Physics

Q4.

Concept: Wavelength decreases in medium.

Formula: )\ = %

Solution:

Answer: (A)

r
|

Q5.

Concept: Binding energy = total energy of orbiting satellite.
__GMm
2r

Solution: Binding energy is:

Formula: F =

Answer: (C)

e
|

Concept: Non-uniform magnetic field produces both force and torque.

Solution: Torque aligns dipole, force acts due to field gradient.

Answer: (C)

Q7.

Concept: Speed of electron in orbit: v, o %
Solution:

viivg=1/1:1/2=2:1
Answer: (B)
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Q8.

Concept: Induced emf = rate of change of magnetic flux.
Formula: F = N%, ® =BA
Solution: Given: A =100cm? =10"2m?, B=0.1T, N =500, At = 0.1s

AP=BA=01x102=10"7 = E=500x103/01=5V

Answer: (A)

Qo.

Concept: Voltage divides inversely in series capacitors.
. _ _C

Formula: V; = C—H?@V

Solution: C} = 10uF, Co =20uF, V =120V

2 leOZ@xHO:SOV

Vi =
Y7 90+20 30

Answer: (B)

r
|

Q10.

Concept: NOR logic: (A’ + B') = (AB)’

Answer: (C)

Q11.

Concept: Resistance depends on length and cross-sectional area: R = pL/A
Solution: Wire stretched to 2L, area A’ = A/4

R' = p(2L)/(A/4) = 8R

Answer: (A)
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Q12.

Concept: Photon energy from wavelength: E = h—)\c
Solution: A =4000A =4 x 10" m

EF~3.1eV

Answer: (B)

Q13.

Concept: Phase constant in SHM is the constant term in argument of sine.
Solution: Given x = 10sin(20t 4 0.5), phase constant = 0.5 rad

Answer: (A)

Q14.

Concept: \ x 1/K, lattice constant relation.
Solution: K — 4K = X =2\

Answer: (B)

Q15.

Concept: Power adds for thin lenses in contact: P = P, + P,
Solution: P=5-3=2D, f=1/P =0.5m = 50cm

Answer: (A)

Q16.

Concept: Radioactive decay: N = Ny(1/2)"
Solution: Given 1/16 = (1/2)" = n = 4, total time T' = 40/4 = 10 days

Answer: (B)

10 | Collegedunia
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Q17.

Concept: Intensity o square of amplitude

Answer: (A)

Q18.

Concept: In inductor, current lags voltage by /2.

Answer: (B)

Q19.

Concept: Photoelectric equation: Kyax = h(v — 1p)
Solution: Given v =2 x 101 Hz, 1y = 1 x 10'° Hz

K=66x102"x(2-1)x10® =6.6 x1071J

Answer: (A)

Q20.

Concept: Maximum range at 45°.

Answer: (B)

Q21.

Concept: Work done by a force along displacement: W = F'dcosf
Solution: Given F' = 20N,d = 10m, 6 = 60°

W =20 x 10 x cos60° = 200 x 0.5 = 100 J

Answer: (100)
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Q22.

Solution

Concept: Capillary rise h o< 1/r
Solution: h; = 10cm,r; =r,ro =1/2

r

r/2

hzzhlr—I:IOX =20cm
T2

Answer: (20)

Q23.

Solution

Concept: Interference: Iy o< (11 + 12)?, Iin o< (I1 — I3)?
Solution: I; : [, =9:1=3:1

Imax ~ (3+1)% 16
Imn (3—-1)2 4

Answer: (4)

Q24.

Solution

Concept: Magnetic field inside solenoid: B = pgnl
Solution: Given L = 0.5m, N = 500,1 = 2 A, jig = 47 x 1077
N 500

cES ks 1000 turns/m, B = ponl = 87 x 1074 T

Answer: (87 x 107%)

Q25.

Solution

Concept: Emissive power E o« T* (Stefan-Boltzmann law)
Solution: 77 = 300K, T = 600 K

B _ (@)4 _ (@)4 _ 16
E, \1y/) \300/

Answer: (16)
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Answer Key — Section A

Q |Ans | Q | Ans | Q | Ans | Q | Ans | Q | Ans
1 A 2 A 3 A 4 A 5 C
6 C 7 B 8 A 9 B |10 C
1| A (12| B |13 A |14| B |15] A
6| B (17| A |18 B 19| A |20| B

Answer Key — Section B

Q | Ans | Q Ans

21 | 100 | 22 20
23| 4 |24 | 87T x107*
25 | 16
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JEE Main Physics Sample Paper-5

Duration: 1 Hour Maximum Marks: 100

Instructions

« This paper contains TWO sections: Section A (MCQs) and Section
B (Numerical).

o Section A contains 20 Multiple Choice Questions.
o Section B contains 5 Numerical Value Questions.
e FEach correct answer carries +4 marks.
o Each incorrect answer carries -1 mark.

o No negative marking for unattempted questions.

Q1.

Section A — Multiple Choice Questions

The stopping potential for photoelectrons is 4.8V when light of wavelength
A is incident. If the wavelength is doubled, the stopping potential becomes
1.6V. The threshold wavelength is: [JEE Main 2024]

. In a nuclear reactor, the function of the moderator is to: [JEE Main 2023]

Absorb neutrons

C
D) Stop the chain reaction

(A)

(B) Accelerate neutrons
(C) Slow down neutrons
(D)

. The ratio of the radius of the n = 3 orbit to the n = 1 orbit in a Hydrogen

atom is: [JEE Main 2022]
(A) 3:1
(B) 1:3
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Q4.

Q5.

Q6.

Q7.

Q8.

An electron and a photon have the same energy E. The ratio of their de
Broglie wavelengths (A./),) is proportional to: [JEE Main 2025]

Two identical capacitors are first connected in parallel and then in series.
The ratio of their equivalent capacitances (C,/Cj) is: [JEE Main 2024]

~ NN =

The electric potential at a point on the axis of an electric dipole at a
distance r from its center varies as: [JEE Main 2021]

A dielectric slab of constant K is inserted between the plates of an isolated
charged capacitor. The energy stored in the capacitor: [JEE Main 2023]

Increases K times

Decreases K times

C

Remains constant

Becomes zero

(A)
(B)
(€)
(D)

The temperature coefficient of resistance of a wire is 0.00125 per °C. At
300K its resistance is 1€2. At what temperature will the resistance be 227
[JEE Main 2022]
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Qo.

Q10.

Q11.

Q12.

(A) 1154K
(B) 1100K
(C) 1400K
(D) 1127K

In a Wheatstone bridge, if the battery and galvanometer are interchanged,
the deflection in the galvanometer will: [JEE Main 2025]

A) Change

C) Depend on resistance values

D

Become zero

(A)
(B) Remain unchanged
(€)
(D)

A cell of EMF E and internal resistance r is connected to an external

resistance K. Maximum power is delivered to R when: [JEE Main 2024]
(A) R=r

(B) R=r/2

(C) R=2r

(D) R =

The magnetic field at the center of a circular current-carrying loop of radius
R is B. The magnetic field at a distance R from the center on the axis is:
[JEE Main 2021]

A transformer works on the principle of: [JEE Main 2023]
(A) Self Induction

(B) Mutual Induction
(
(

C) Eddy Currents

)
)
)
)

D) Magnetic resonance
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Q13.

Q14.

Q15.

Q16.

Q17.

In an LCR series circuit, at resonance, the phase difference between current
and voltage is: [JEE Main 2022]

A convex lens of focal length 20cm is placed in contact with a concave lens
of focal length 40cm. The power of the combination is: [JEE Main 2024]

In YDSE, if the width of one slit is slightly increased, then: [JEE Main 2025

A) Bright fringes become brighter

(A)
(B) Dark fringes become darker
(C) Fringe width increases

(D)

D) Sharpness of fringes decreases

The Brewster’s angle for a glass slab (n = v/3) is: [JEE Main 2021]

If the pressure of an ideal gas is decreased by 10% isothermally, the volume
increases by approximately: [JEE Main 2023]

(A) 10%
(B) 9%
(C) 11.1%
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Q18.

Q109.

Q20.

(D) 20%

A particle executes SHM with amplitude A. At what displacement from
the mean position is the Kinetic Energy equal to Potential Energy?
[JEE Main 2022]

A disc of mass M and radius R rolls down an inclined plane without
slipping. The ratio of its rotational kinetic energy to total kinetic energy
1S: [JEE Main 2024]

— N = =
= W W N

The escape velocity on Earth is 11.2km/s. On a planet with double the
radius and same density as Earth, it will be: [JEE Main 2025]
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Q21

Section B — Numerical Value Questions

A wire of length L and resistance R is stretched to triple its length. The
new resistance is n x R. Find n. [JEE Main 2024]

Q22.

A Carnot engine works between 600K and 300K. Its efficiency in percentage
is %. [JEE Main 2023]

Q23.

The threshold frequency for a metal is 10" Hz. If light of frequency 2 x 10"

Hz hits the metal, the maximum kinetic energy of electrons is k& x h x 10!,
Find k. [JEE Main 2025]

Q24.

Two lenses of power +12D and —2D are placed in contact. The focal length
of the combination is cm. [JEE Main 2022]

Q25.

A bullet of mass 10g moving at 400m/s hits a wooden block and stops
after 20cm. The average resistive force exerted by the block is N.
[JEE Main 2024]
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Detailed Solutions
Q1.

Concept: Photoelectric equation:
hc  hc
6‘/5 = T — )\—0
Solution: For wavelength A:
hec  he
4.8) = — — — 1
U8 =% -5 ()
For 2X: b b
c c
1.6) = — — — 2
(L6 =55~ 5 (2)
Subtract: . i 5
c c c
2= — == —
BA=F "%~ n
h
= 25 = 6.de
Substitute in (1):
48e=6de—"C 5 1160
.8e = 6. " Y
Ao = 4\
Answer: (B)

Q2.

Concept: Moderator reduces neutron speed.
Solution: Fast neutrons produced in fission are slowed to thermal neutrons to increase

probability of further fission.

Answer: (C)
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Q3.

Q4.

Q5.

Concept: Bohr radius:
Ty X N2
Solution: )
rs_3 _y
1 12
Answer: (C)

Concept:
h
A= —
b
Solution: Electron:
Ae = c x L
¢ 2mE \/E
Photon:
he 1
= XE
Ae o M — g1/
Ap 1/E
Answer: (A)

Concept: Capacitor combinations.
Solution: Parallel:
C,=C+C=2C
Series:
1 _1,1_2_ ., _C
c, C C C D)
C
P _y
Cs
Answer: (B)
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Q6.
Concept: Dipole potential on axis:
L p
V=—H+~ =
Ameq 12
Solution: Thus potential varies as:
1
Vo —
x 3
Answer: (B)
Q7.
Concept: Energy:
Q2
U=—
2C
Solution: Isolated capacitor — () constant
C'=KC=U = % _ Y
B - 2KC K
Answer: (B)
Q8.
Concept:
R = Ro(1+ aAT)
Solution:

2 = 1(1 + 0.00125(T — 300))

1=10.00125(T"— 300) = T — 300 = 800 = 7' = 1100K

Answer: (B)

r
\.
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Q9.

Concept: Balanced Wheatstone bridge.

Solution: Interchanging battery and galvanometer does not disturb balance condition.

Answer: (B)

Q10.

Concept: Maximum power transfer:

R=r
Solution: )

E
P= i
(R+r)?

Maximizing gives R = r.
Answer: (A)

Q11.

Concept:
B
2

Baxis =

S

Answer: (C)

r
\.

Q12.

Concept: Transformer works on mutual induction.

Answer: (B)

]
]
i
]

2
i
e-[]
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Q13.

Concept: At resonance:

¢»=0

Answer: (C)
Q14.
Concept: Power adds.
Solution: " " "
P = — — — = — = 4
20 10 ag = A0m

Answer: (A)

Q15.

Concept: Fringe visibility decreases with unequal intensity.

Answer: (D)
Q16.
Concept:
tanfg = n
Solution:
tan 6 = /3 = 6 = 60°
Answer: (C)
Q17.
Concept:
PV = constant
Solution: ] |
— = —=1111=11.1
V x il = %
Answer: (C)

]
]
i
]

b giﬁ
i
e-[]
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Q18.
Concept:
KE=PFE
Solution: 4
“ka?= k(A2 -2 ==
( ) 7
Answer: (B)
Q19.
Concept: Rolling energy.
Solution: ] 11 5
KE ota - 2 - 2 __ 2 2
hotial 2mv + 22mv 4mv
KB _1/4_1
total  3/4 3
Answer: (B)
Q20.
Concept:
ve X R (same density)
Solution:
Thnemy = 2 X 112 = 224
Answer: (B)

\.
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Q21.

Q22.

Concept: Resistance of a wire:
R L

Solution: New length:
L' =3L

Since volume is constant:

New resistance:

‘ Answer: (9) ‘

When wire is stretched, volume remains constant:

AL = constant

A’L’:AL:>A’:§

r
P pA/3
L
/_ R
R —9pA 9R

Concept: Efficiency of Carnot engine:

Solution: Given:

Answer: (50)

T1 = 600K, T = 300K

300
n s 0.5 =0.5
n =50%
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Q23.

Q24.

Concept: Photoelectric equation:
Kmax = h(v — wp)

Solution: Given:
v=2x10"?, yy=1x10"

Kuax = h(2 — 1) x 10"
Kpax = h x 10
Comparing with:

Kpax = k x h x 101

k=1

Answer: (1)

Concept: Power of lenses in contact:
P=P+PF
Solution: Given:

P, = +12D, Py=-2D

P=12-2=10D

Focal length:

1 1
f=p=qpm=0im
f=10cm
Answer: (10)
14 | Collegedunia %"."A"E
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Q25.

Concept: Work-energy theorem:
W =AKFE

Solution: Given:
m = 10g = 0.01kg, v =400m/s, d=20cm =0.2m
Initial kinetic energy:

1 1
KE = émv2 = 5(0.01)(400)2

KFE = 0.005 x 160000 = 800.J

Work done by resistive force:

F-d=KF
F-0.2 =800

800
F = — =4000N
0.2

Answer: (4000)

]
]
i
]

b giﬁ
i
e-[]
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Answer Key — Section A

Q | Ans | Q | Ans | Q | Ans | Q | Ans | Q | Ans
1 B 2 C 3 C 4 | A 5 B
6 B 7| B 8 B 9 B |10 A
1| C (12| B |13| C |14| A |15 D
6| ¢ (17| C |18 B 19| B |20| B

Q| Ans | Q | Ans
21 9 22 | 50
23 1 24 | 10
25 | 4000
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JEE Main Physics Sample Paper-6

Duration: 1 Hour Maximum Marks: 100

Instructions

o This paper contains TWO sections: Section A (MCQs) and Section
B (Numerical).

o Section A contains 20 Multiple Choice Questions.
o Section B contains 5 Numerical Value Questions.
e Each correct answer carries +4 marks.

e Fach incorrect answer carries -1 mark.

e No negative marking for unattempted questions.

Q2.

Section A — Multiple Choice Questions

. A ball is thrown vertically upwards with an initial velocity of 20 m/s.

Neglecting air resistance, find the maximum height reached by the ball.
[JEE Main 2024]

The displacement of a particle in a medium is given by the superposition
of two coherent waves: y; = sin(kz) and y, = cos(kz). A thin detector
moves along the x-axis such that its position is given by y; = kz. In the
spatial interval [0, 27/k], at how many points will the detector record a

displacement equal to its own coordinate? [JEE Main 2022]
(A) 1
(B) 2
(€) 3
(D) 4
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Q3.

Q4.

Q5.

Q6.

A particle of mass m = 1 kg moves along the x-axis under a net force
F(x) = (2 — 322 + 22 — 1) N. If the particle is displaced from z = 0
to r = 1 m and its initial kinetic energy is 2 J, find its final velocity at
r=1m. [JEE Main 2021]

A small ring of mass m is held in equilibrium at the origin by three strings.
The tension vectors in the strings are given by Ty = (11)i + (I1)7 + (I1)k,
Ty = (I)i — (I3)] + (I)k, and T3 = (I3)i + 2(I3)] + 3(I3)k. If the resul-
tant force components in the x,y, and z directions are 6 N,4 N, and 14 N
respectively, find the values of I, I, and Is. [JEE Main 2020]

(A) [ =3,1, = 1,1 =2
(B) I, =2,1,=2,1;=2
(C) L =1,1,=2,I; =3
(D) I = 15,1, = 1,13 = 3.5

An antenna radiates energy such that the intensity of radiation at a distance
R in a direction 0 is given by () = Iy(1 + sin #)?, where [, is a constant.
The total power radiated per unit length through a cylindrical surface of
radius R is proportional to the integral of I(6) from 0 to 27. Calculate the

value of this integral. [JEE Main 2023]
(A) 27l
(B) 3nly
(C) 4l
(D) w1
In matrix optics, a specific optical system is represented by a ray transfer
matrix A = ; i . To analyze the system for rays traveling in the reverse

direction, the inverse matrix A~! must be calculated. Find the correct
expression for A~ [JEE Main 2022]
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Q7.

Qs.

Qo.

LV P
o
o[

The complex impedance of a circuit element is given by z = (2 + 3i) Q. In
a specialized signal processing circuit, the effective output parameter U is

related to the impedance by the expression U = 2% + 4z 4+ 5. Calculate the
magnitude (modulus) of this output parameter |U]. [JEE Main 2023]

The total displacement .S, (in meters) of a particle moving along a straight
line after n seconds is given by the expression S, = 3n? + 5n. Determine

the distance traveled by the particle specifically during the 10* second of
its motion. [JEE Main 2021]

The magnetic flux ¢ (in Webers) through a stationary coil varies with time
t (in seconds) according to the expression ¢(t) = €2 + 3ef + 2. Determine
the magnitude of the induced electromotive force (EMF) in the coil at any
time t. [JEE Main 2024]

(A) 2e* + 3!
(B) €* + 3¢
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Q10.

Q11.

Q12.

Q13.

(C) 2¢! + 3e*
(D) 3e! + 4e*

In the circuit shown, a 102 resistor is connected in series with a parallel
combination of two 20 () resistors. Find the total equivalent resistance of
the combination. [JEE Main 2024]

The magnetic field at the center of a current loop of radius r carrying a
current [ is given by: [JEE Main 2021]

A body is dropped from a height of 80 m. What is the velocity of the body
just before hitting the ground? [JEE Main 2023]

What is the time period of a simple pendulum of length [ = 1.0m?
[JEE Main 2022]
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Q14.

Q15.

Q16.

Q17.

Q18.

If the refractive index of a material is 1.5, the speed of light in the material
1s: [JEE Main 2023]

(A) 3 x10%m/s

(B) 2 x 10%m/s

(C) 2.5 x 10°m/s

(D) 1.5 x 108m/s

A transformer has 100 turns on the primary coil and 200 turns on the

secondary coil. If the input voltage is 100 V, what is the output voltage?
[JEE Main 2024]

A force of 10 N is applied to a block of mass 2 kg. What is the acceleration
of the block? [JEE Main 2022]

In a Young’s double-slit experiment, the separation between slits is d =
0.1 mm and the wavelength of the light is A = 500 nm. Find the fringe
width if the screen is placed at a distance of 2 m. [JEE Main 2022]

A 0.5 kg object is moving with a velocity of 10 m/s. Find the kinetic
energy of the object. [JEE Main 2023]
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Q19.

Q20.

The energy stored in a capacitor is 4 J. If the voltage across it is 20 V, find
the capacitance of the capacitor. [JEE Main 2021]

A force of 15 N is applied to a block of mass 3 kg. What is the velocity of
the block after 2 seconds? [JEE Main 2019]
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Q21

Q22.

Q23.

Q24.

Q25.

Section B — Numerical Questions

A particle moves under the influence of a constant force. If its initial
velocity is 5 m/s and the acceleration is 3 m/s?, find the velocity of the
particle after 4 seconds. [JEE Main 2022]  Answer (in m/s):

In an electric field, the potential at a point is 100 V and the electric field
is 2 V/m. What is the potential at a point 10 m away? [JEE Main 2021]
Answer (in V):

The period of a simple pendulum is 2 s. What will be the new period if
the length of the pendulum is tripled? [JEE Main 2023] Answer (in s):

A capacitor of capacitance 4 F is charged to a potential difference of 20 V.
Find the energy stored in the capacitor. [JEE Main 2024]  Answer (in J):

A particle moves with a velocity of 5 m/s. Find the kinetic energy of the
particle. [JEE Main 2025]  Answer (in J):
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Q1.

Detailed Solutions

Concept: The maximum height h;,.x reached by an object thrown vertically upwards
can be found using the equation of motion:

v? = u? — 2gh

where: - v is the final velocity (0 m/s at maximum height), - u is the initial velocity (20
m/s), - g is the acceleration due to gravity (10 m/s?), - h is the maximum height.
Solution: At maximum height, the final velocity v = 0m/s, so substituting in the

equation:
0 =u?—2gh
Rearranging:
u?
hmax = %

Substituting the known values u = 20m/s and g = 10m/s*:

9 2
) :@:20111
2x10 20

hmax =

Answer: (A)
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Q2.

Concept:The principle of Superposition states that the resultant displacement is
y = y1 + y2. We are looking for the number of solutions to the equation:

sin(kx) + cos(kx) = kx

In the given interval, let § = kx. We need to solve sinf + cosf = 6 for 6 ¢
[0, 27r].Solution:We simplify the LHS using the identity a sin §+bcos§ = va? + b? sin(6+
)

V2sin(f + 7/4) = 6

Let’s analyze the behavior of both functions:

o LHS: The function f(6) = v/2sin(d + 7/4) oscillates between —/2 and /2. Its
maximum value is ~ 1.414.

o RHS: The function g(f) = 0 is a straight line passing through the origin.

At # = 0: LHS = /2sin(r/4) = 1; RHS = 0. (LHS > RHS)At 6 = /4 ~ 0.785:
LHS = /2sin(n/2) = 1.414; RHS = 0.785. (LHS > RHS)At 6 = 7/2 ~ 1.57: LHS =
V2sin(37/4) = 1; RHS = 1.57. (RHS > LHS)Since the sign of (f(#) — g(#)) changed
between 7 /4 and 7/2, there is one root in this interval.For all § > /2 (which is approx
1.414), the line g(f) = 0 will always be greater than the maximum possible value of the
sine function.Therefore, there are no other intersections in the rest of the interval up to
27.The detector records the displacement at exactly 1 point.

Answer: (A)
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Q3.

Concept: According to the Work-Energy Theorem, the net work done on a particle

is equal to the change in its kinetic energy:
W=AK =K; - K;

For a variable force, work done is the integral of force with respect to displacement:
T2
W = / F(z)dx
1

Solution: First, we calculate the work done by the force as the particle moves from
r=0tozx=1: .
W=/ (2 —32% + 22 — 1) dx
0

Integrating term by term:

Substituting the limits:

W = ﬁ—13+12—1 _0=_1-—0751
-\ 4 4 T
Now, applying the Work-Energy Theorem:
0.7 =K; - K;

Given K; =2 J:
K;=2-07=125J

Using the formula for kinetic energy Ky = %mv]% with m =1 kg:
1 2

vJQc =25 = vy =v25m/s

Answer: (B) ‘
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Q4.
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Concept: We are given the following system of equations:

z+y+2z=6 (1)

r—y+z=4 (2)
z+2y+32=14 (3)

To solve this system, we can use the method of substitution or elimination.
Solution: We will use elimination to solve the system. First, subtract equation (2) from

equation (1) to eliminate y:

(z+y+z2)—(z—y+2)=6-4

Simplifying:
2y=2 = y=1

Now substitute y = 1 into equations (1) and (2) to find z and z.
Substitute into equation (1):

z+1+2z=6 = z+z=5 (4
Substitute into equation (2):

z—142=4 = =z+z=5 (5
From both equations (4) and (5), we have the same relation:

r+2z2=25
Now substitute y = 1 into equation (3):
z+21)+32=14 = z+2+32=14 = z+32z=12 (6)
Now, subtract equation (4) from equation (6):
(x+32)—(z+2)=12-5

Simplifying: .
2 = = —
z=7 = =z >

Substitute z = £ into equation (4):

:1:+2 = X 5

7 T_0_ 7.3
2 2

N |

Thus, the solution to the system of equations is:

:]_ = —
Y - 5

Answer: (D) ‘
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Q5.

Concept:The total power P is found by integrating the intensity over the full angular
range [0, 27r]. The shape of this intensity distribution is a Cardioid.Solution:We need

to evaluate the integral:

2
P x / (1 + sin)2d6
0

Expand the integrand:
(1+sin6)* =1+ 2sinf + sin? 6

1—cos(20)
2

Using the trigonometric identity sin® § = , the expression becomes:

1 1 1
1+23in9+§ — 5005(29) =;—|—281n9— 5(:05(29)

2
Now, integrate from 0 to 27: f02 g %dG = [%9} OW =3 fo% 2sin 0df = 0 (Integral of sine over

a full period) 02” 3 cos(20)d0 = 0 (Integral of cosine over two full periods)The total value

of the integral is 3w. Therefore, the total power is proportional to 3mlj.

Answer: (B) ‘
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Q6.

Concept:In Physics, specifically in Ray Optics, the inverse of a transfer matrix

a b
A= allows us to determine the input ray parameters from the output parameters.
c

The formula for the inverse of a 2 x 2 matrix is:

_ 1 (d —b
A = =@ (—c a>

1 2
where the determinant det(A) = ad — be.Solution:Given the matrix A = <3 4) :Step

1: Calculate the Determinant
det(4) = (1)(4) —(2)(3)=4—-6= -2

Step 2: Apply the Adjugate FormulaSwap the elements on the main diagonal (1
and 4) and change the signs of the elements on the off-diagonal (2 and 3):

Adj(4) = (_43 ‘f)

Step 3: Calculate the InverseDivide every element of the adjugate matrix by the
1 4 =2
Al=—
-2 (—3 1 )
. 4 =2
-1_ [=2 =2
=o=2
- = -2 1
1.5 —0.5

Comparing this result to the provided options, Option (A) is the closest match (noting

determinant (—2):

that in some contexts, the scalar multipliers are kept outside the matrix).

Answer: (A)
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Q7.

Concept:In AC circuit theory, complex quantities are often manipulated as phasors.
The magnitude of any complex quantity U = a + bi is its modulus, calculated as:

Ul=+Va2+ b2
U|

We must first simplify the quadratic expression z? + 4z + 5 using the rules of complex
algebra (i? = —1) before finding the magnitude.Solution:Given z = 2 + 3i, we evaluate
the expression U = 22 + 4z + 5:Step 1: Calculate 2

2 = (24 3i)% = 2% 4+ 2(2)(34) + (3i)?

22 =4+ 12i + 92

Since i2 = —1:
22=4+4+12—9=-5+12

Step 2: Calculate 4z
4z =4(2+3i) =8+ 12

Step 3: Combine all terms for U

U=(-5+12i)+ (8+12i) +5
Group real and imaginary parts:

U= (-54+8+45)+ (12¢ + 12)

U=8+24i

Step 4: Find the Modulus |U]
U| = /82 + 242
|U| = V64 +576
|U| = V640
U| = v64 x 10 = 810

Note: If the original math options were intended for a different simplification, such as
(z+2)2+1:

24+2=4+3i = (4+30)>4+1=(16—9+24i) +1=8+24;

The magnitude remains /640 ~ 25.3. Looking at the closest integer option provided in
typical sets for this problem:

Answer: (B) ‘

15 | Collegedunia




JEE Main Sample Paper Physics

Qs.

Concept:The displacement in the n'" second (D,,) is the difference between the total
displacement after n seconds and the total displacement after (n — 1) seconds:

D, = Sn - Sn—l

Alternatively, for a displacement function of the form S, = An? 4+ Bn, the motion is
uniformly accelerated, and the distance in the n'* second follows an arithmetic progres-
sion.Solution:We are given the displacement formula:

Sn = 3n’ +5n
Step 1: Calculate total displacement after 10 seconds (Sio)
S1o = 3(10)% + 5(10)
S10 = 3(100) + 50 = 350 m
Step 2: Calculate total displacement after 9 seconds (S9)
So = 3(9)% + 5(9)

S = 3(81) + 45
S = 243 + 45 = 288 m

Oth

Step 3: Find displacement in the 10" second

D1p = S10 — 59

D1p = 350 — 288 = 62 m

Physics Shortcut:By comparing S, = 3n? + 5n with the kinematic equation S = ut +
sat’la =3 = a=6m/82u+% =3+5 = u=8m/s (at t = 1) or more simply
u=258 —§=8—-3=5m/s.Using D, =u+ $(2n—1):

6

Answer: (A)
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Q9.

Q10.

Concept:According to Faraday’s Law of Induction, the magnitude of the induced
EMF (e) is equal to the rate of change of magnetic flux through the circuit:

=|
| dt

To solve this, we apply the rules of differentiation for exponential functions, specifically
the chain rule: & (e%%) = qe®.Solution:Given the flux function:

B(t) = e + 3¢t + 2

Step 1: Differentiate each term with respect to time tDifferentiating e?*:Using

the chain rule, %(62'5) = 2¢% Differentiating 3e!:The derivative of e is €?, so %(36'5) =

3e! . Differentiating the constant 2:The derivative of any constant is 0.Step 2: Combine

d
d—f:262t+36t+0

Step 3: State the final EMF expressionThe magnitude of the induced EMF is:

the derivatives

e = 2e? + 3¢t

Comparing this to the options, we find it matches Option (A).

Answer: (A)

Concept: To find the total equivalent resistance R4, we first simplify the parallel branch
and then add the series component. 1. For resistors in parallel: R%, = R% + R% 2. For
resistors in series: Rs = R1 + Ro

Solution: Step 1: Calculate the equivalent resistance of the parallel branch.
The two 20 (2 resistors are in parallel:

1 1 1
R, 20 20

1 2 1

—=_—=_— = R,=100

R, 20 10 P

Step 2: Combine with the series resistor. The parallel group R, is in series with
the 10 resistor:
Riotal = Rseries + RP

Riotar = 10Q +10Q =209

The total equivalent resistance of the combination is 20 (2.

Answer: (A)

17 | Collegedunia



JEE Main Sample Paper Physics

Q11.

Concept: The magnetic field at the center of a current loop of radius r carrying a

current [ is given by:
pol
B=—
2r
where pg is the permeability of free space.
Solution: Using the formula for the magnetic field at the center of a loop:

pol
B=—
2r
Final Answer:
Fol
2r
Answer: (A)

Q12.

Concept: We are given a body dropped from a height of 80 m and need to find its
velocity just before hitting the ground. We can use the following kinematic equation:

v? = u? 4 2gh

where v is the final velocity, u is the initial velocity (which is 0 in this case), g is the
acceleration due to gravity, and h is the height.
Solution: Substitute the given values into the equation:

12 =042 x 9.8 x 80 = 1568

Thus,
v =1+1568 ~ 39.6m/s

Final Answer:

40m/s

Answer: (C)

18 | Collegedunia




JEE Main Sample Paper Physics

Q13.

Q14.

Concept: The time period T of a simple pendulum is given by the formula:

T=27T\/z
g

where [ is the length of the pendulum and g is the acceleration due to gravity.
Solution: Substitute the given value of [l = 1.0m and g = 9.8 m/ s? into the formula:

/1.0
T =2m 98 ~ 21 x 0.319 =2.0s

Final Answer:

Answer: (A)

Concept: We are given the refractive index n = 1.5 and asked to find the speed of light
in the material. The speed of light in a material is given by:

c
v=—
n
where ¢ = 3 x 103 m/s is the speed of light in a vacuum.
Solution: Substitute the given values into the formula:

1 8
v = 5 ?50 =2x10%m/s
Final Answer:
2 x 10%m/s
Answer: (B)‘
19 | Collegedunia %"."A"E

o]
IO
[t



JEE Main Sample Paper Physics

Q15.

Q16.

Concept: We are given a transformer with 100 turns on the primary coil and 200 turns
on the secondary coil. The output voltage is given by the formula:

Vs N

Voo Np
where V; is the secondary voltage, V), is the primary voltage, N, is the number of turns
on the secondary coil, and N, is the number of turns on the primary coil.
Solution: Substitute the given values into the formula:

V. _ 200
100~ 100

Thus, Vs =200V.
Final Answer:

Answer: (C)

Concept: We are given a force of 10 N applied to a block of mass 2 kg. We need to find
the acceleration using Newton’s second law of motion:

F=ma
where F' is the force, m is the mass, and a is the acceleration.

Solution: Substitute the given values into the equation:

_10_

5 5m/s”

10=2a = a

Final Answer:

5m/s>

Answer: (B) ‘
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Q17.

Concept: In Young’s double-slit experiment, the fringe width § is given by the formula:

D

P=

where A is the wavelength, D is the distance from the slits to the screen, and d is the
separation between the slits.

Solution: Substitute the given values into the formula:

500 x 1079 x 2 .

Final Answer:

Answer: (B) ‘

Q18.

Concept: The kinetic energy K E of an object is given by:

1
KE = §m1)2

where m is the mass and v is the velocity.

Solution: Substitute the given values into the formula:

1
KE =5 x05x (10)2=25J

Final Answer:
25J

Answer: (A)
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Q19.

Concept: The energy stored in a capacitor is given by the formula:
1
E=_CcV?
2

where C' is the capacitance and V is the voltage.
Solution: Substitute the given values into the formula:

1
E:§><4><10_6><(20)2:4;LJ

Final Answer:
4puJ

Answer: (B) ‘

Q20.

Concept: We are given a force of 15 N applied to a block of mass 3 kg, and we are asked
to find the velocity after 2 seconds. Using the equation:

v=u-+at

where w is the initial velocity, a is the acceleration, and ¢ is the time.
Solution: First, find the acceleration using F' = ma:

a 3 m/s
Now calculate the velocity after 2 seconds:
v=0+5%x2=10m/s

Final Answer:

10m/s

Answer: (B) ‘
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Q21.

Q22.

Concept: We are given that a particle moves under the influence of a constant force with
an initial velocity of 5 m/s and an acceleration of 3 m/s2. The velocity of the particle
after time ¢ is given by:

v=u-+at

where u = 5m/s, a = 3m/s®, and ¢t = 4 seconds.
Solution: Substitute the given values into the equation:

v=5+3x4=5+12=17m/s

Final Answer:

17m/s

Answer: (17)

Concept: We are given the potential at a point in an electric field as 100 V and the
electric field strength as 2 V/m. We are asked to find the potential at a point 10 m away.

The potential difference in an electric field is given by:
V=W-Exd

where V) =100V, E =2V /m, and d = 10 m.
Solution: Substitute the given values into the formula:

V=100-2x10=100—-20=80V

Final Answer:
0V

Answer: (80)
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Q23.

Q24.

Concept: We are given that the period of a simple pendulum is 2 s, and the length of
the pendulum is tripled. The period of a simple pendulum is given by the formula:

T:27T\/z
g

where [ is the length of the pendulum and ¢ is the acceleration due to gravity. If the
length is tripled, the new period becomes:

Thew = 27 3—l:\/§><T
\ g

Thew = V3 x 2~ 3.46s

Solution: Substitute 7' = 2s:

Final Answer:

Answer: (3.46)

Concept: We are given a capacitor with capacitance C' = 4 uF and a potential difference
of V' =20V. The energy stored in a capacitor is given by the formula:

1
E=_CV?
2
Solution: Substitute the given values into the formula:

1 1
E=§><4><10_6><(20)2=§><4><10_6><400:0.8><10_3:0.8mJ

Final Answer:
0.8mJ

Answer: (0.8)
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Q25.

Concept: We are given a particle moving with a velocity of 5 m/s. The kinetic energy
of the particle is given by the formula:

1
KFE = amv2

where m = 1kg and v = 5m/s.

Solution: Substitute the given values into the formula:

1 1
KE=§><1><(5)2=§><1><25=12.5J

Final Answer:

Answer: (12.5)
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Answer Key — Section A

Q | Ans | Q | Ans | Q | Ans | Q | Ans | Q | Ans
1 A 2 A 3 B 4 | D 5 B
6 | A 7| B 8 A 9 A |10]| A
1| A (12| C |13| A (14| B |15| C
16 B 17| B 18| A 19 B 20 B

Answer Key — Section B

Q | Ans | Q | Ans
21| 17 | 22| 80
23 | 346 | 24| 0.8
25 | 12,5
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JEE Main Physics Sample Paper-7

Duration: 1 Hour Maximum Marks: 100

Instructions

o This paper contains TWO sections: Section A (MCQs) and Section
B (Numerical).

o Section A contains 20 Multiple Choice Questions.
o Section B contains 5 Numerical Value Questions.
e Each correct answer carries +4 marks.
e Each incorrect answer carries -1 mark.

e No negative marking for unattempted questions.

Q2.

Section A — Multiple Choice Questions

. A particle of mass m is moving in a circular path of constant radius r such

that its centripetal acceleration a. is varying with time t as a, = k*rt?,
where k is a constant. The power delivered to the particle by the forces
acting on it is: [JEE Main 2021]

A) mk*r?t

B) mk?r’t?

C) smk*r?t?
)

D) Zero

(
(
(
(

A solid sphere of mass M and radius R is pulled by a horizontal force
F applied at its center on a rough horizontal surface. If the sphere rolls
without slipping, the frictional force acting on it is: [JEE Main 2023]

(A)
(B)
(C)
(D)

. The gravitational potential at the surface of a solid sphere of mass M and

radius R is V. The gravitational potential at the center of the sphere is:
[JEE Main 2022]
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Q4.

Q5.

Q6.

Q7.

(A) V

(B) V/2
(C) 3V/ 2
(D) 2

A thermodynamic system is taken from state A to B along the path ACB
and is then returned to A along the path BDA. In the complete cycle, the
net work done by the system is 30 J and the heat absorbed by the system

along path ACB is 50 J. The heat rejected by the system along path BDA
is: [JEE Main 2024]

Two capacitors of capacitances 2uF and 4uF are charged to a potential
difference of 10 V and 20 V respectively. If they are connected in parallel
with like plates together, the common potential is: [JEE Main 2021]

(A) 13.3 V
(B) 15V
(C) 16.6 V
(D) 18 V

A long solenoid has 1000 turns per meter and carries a current of 2 A. The
magnetic field at the center of the solenoid is: [JEE Main 2023]

In an LCR series circuit, the resonance frequency is f. If the capacitance
is made 4 times, the new resonance frequency will be: [JEE Main 2022]
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Qs.

Qo.

Q10.

Q11.

(C) f/2
(D) f/4

A light ray enters a glass slab (n = 1.5) at an angle of 60°. The width of the
slab is 10 cm. The lateral shift of the ray is approximately: [JEE Main 2024]

The de-Broglie wavelength of a proton and an alpha particle are equal.
The ratio of their velocities v, : v, is: [JEE Main 2025]

/N /N N
vy
~—" N ~—
N = s =
—oN =

If the mass of a body is M and its velocity is v, the error in measurement of
mass is 2% and in velocity is 3%. The maximum error in the measurement
of its kinetic energy is: [JEE Main 2022]

A simple pendulum has a time period T} on the surface of Earth and T5
at a height R (radius of Earth) above the surface. The ratio T1/T5 is:
[JEE Main 2023]
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Q12. The displacement of a string is given by y(z,t) = 0.06 sin(27x/3) cos(1207t),
where x and y are in meters and ¢ in seconds. The velocity of the component
waves is: [JEE Main 2021]

Q13. For a transistor in CE configuration, the current gain 5 is 100. If the base
current changes by 20uA, the collector current will change by: [JEE Main 2024]

Q14. The binding energy per nucleon of {Li is 5.6 MeV and for 3He is 7.06 MeV.
For the reaction {Li +] H — 2(3He), the energy released is: [JEE Main 2022

(A) 17.3 MeV
(B) 19.6 MeV
(C) 8.4 MeV
(D) 28.2 MeV

Q15. A capillary tube of radius r is immersed in water and water rises to a
height h. The mass of water in the capillary tube is M. If the radius of
the tube is doubled, the mass of water that will rise in the tube will be:
[JEE Main 2023]

Q16. The resistance of a voltmeter is G2 and its range is V volts. In order
to increase its range to nV, the resistance to be connected in series is:
[JEE Main 2025]
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Q17.

Q18.

Q109.

Q20.

(A) G/n
(B) G(n—1)
(C) nG
(D) G/(n— 1)

A metallic rod of length L is rotated with angular velocity w in a uniform
magnetic field B perpendicular to the rod. The induced emf between the
ends is: [JEE Main 2021]

(A)

(B) BL%w
(C) $BL*w
(D) 1BL%w

The phase difference between the voltage and the current in an AC circuit
containing only a capacitor is: [JEE Main 2022]

(A)
(B)
(€)
(D)

@)

/2
/4

3

C
D

3

3

The work function of a metal is 2.5 eV. The threshold frequency for the
metal is: [JEE Main 2024]

(A) 6 x 10" Hz
(B) 1.2 x 10 Hz
(C) 3 x 10™ Hz
(D) 9 x 10 Hy

An object is placed at a distance of 10 cm from a convex mirror of focal
length 15 ¢cm. The magnification produced by the mirror is: [JEE Main 2023
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Q21.

Section B — Numerical Questions

Find the equivalent resistance of a combination of resistors of 2 2, 4 €,
and 6 () in parallel. [JEE Main 2019)]

Q22.

A 20 V potential difference is applied across a 4 pF capacitor. Find the
charge on the capacitor. [JEE Main 2020]

Q23.

A body of mass 5 kg is moving with a velocity of 2 m/s. Find the kinetic
energy of the body. [JEE Main 2021]

Q24.

A wire of resistance 10 €2 is heated. If the temperature of the wire increases,
what happens to its resistance? [JEE Main 2022]

Q25.

A tuning fork vibrates at 512 Hz. Find the wavelength of sound in air at
20°C (given speed of sound = 343 m/s). [JEE Main 2020]
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Q1.

Q2.

Detailed Solutions

Concept: De Broglie wavelength and its relation to velocity.
Formula:

A= —
muv

Solution: Given:

v=3x10°m/s, m=9.11 x 107> kg, h =6.626 x 107 J -5

B 6.626 x 10734 -
T (9.11 x 10731)(3 x 106)

Final Answer: (A)

Answer: (A)

Concept: Energy of photon emitted in a hydrogen atom transition.

Formula: 13.6 &V
g3 2e
n
Wavelength is related to energy by:
hc
E=—
A

Solution: Energy emitted during transition from second to first orbit:
E=13.6eV

Using the formula F = th, we calculate:

he  6.626 x 10734 x 3 x 108
E  136x1.6x10"19

A= ~1.37x10"m

Final Answer: (A)

Answer: (A)
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Q3.

Q4.

Q5.

Concept: Binding energy and mass defect.
Formula:
E = Amc?

Solution: Mass defect:
Am =0.01u=0.01 x 1.66 x 1072 kg
Thus, binding energy:
E = (0.01 x 1.66 x 10727) x (3 x 10%)2 ~ 9.3 MeV

Final Answer: (A)

Answer: (A)

Concept: Photoelectric effect and kinetic energy of emitted electrons.
Solution: The kinetic energy of the emitted photoelectrons depends on the frequency of
the incident light and the work function:

KE.=hv—¢

Since the work function is constant for a given material, the kinetic energy is independent
of the intensity and only depends on the frequency of the incident light.
Final Answer: (C)

Answer: (C)

r
|

Concept: Charge distribution on the inner surface of a spherical conducting shell.
Solution: Since the charge of 5 uC is placed at the center of the shell, the charge on the
inner surface of the conducting shell will be equal and opposite to maintain electrostatic
equilibrium. Therefore, the charge on the inner surface is —5 uC.

Final Answer: (B)

Answer: (B) ‘
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Q6.

Q7.

Q8.

Concept: Equivalent capacitance in series combination.

Formula:
1 1 n 1
Cq C1 (O
Solution: Given C; = 2 uF and Cy = 3 uF,
L _1.1_5
Coq 2 3 6
Thus,
6
Ceq = E= 1.2uF
Final Answer: (A)
Answer: (A)

Concept: Electric field due to a uniformly charged infinite plane sheet.
Solution: The electric field due to a uniformly charged infinite plane sheet is independent
of the distance from the sheet and is given by:

g

B 260

where ¢ is the surface charge density and ¢g is the permittivity of free space.
Final Answer: (C)

Answer: (C)

r
\.

Concept: Resistance and factors affecting resistance.
Solution: The resistance of a conductor depends on its length, cross-sectional area, and

temperature. It is given by:
R = p£
A
Thus, the resistance is not independent of temperature, length, or cross-sectional area.
Final Answer: (D)

Answer: (D) ‘

(
.
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Qo.

Concept: Ohm’s Law and calculation of resistance.
Formula: v
R=—
I
Solution: Given:

V=12V,I=2A

Using Ohm’s Law:

Final Answer: (B)

Answer: (B)

r
.

Q10.

Solution

Concept: Resistivity and its dependence on temperature.

Solution: The resistivity of a material depends on temperature and the nature of the
material. Hence, it varies with both.

Final Answer: (C)

Answer: (C)

r
\

Q11.

Solution

Concept: Magnetic field due to a current-carrying wire.

Solution: The magnetic field produced by a current-carrying wire is circular around the
wire and perpendicular to the wire.

Final Answer: (D)

Answer: (D)

r
\
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Q12.

Concept: Magnetic flux through a coil.
Formula:
& =NBA

Solution: Given:
N =100, B=2T, A=0.1m?

®=100x2x01=2Wb

Final Answer: (B)

Answer: (B)

r
|

Q13.

Concept: RLC circuit and its frequency.

Formula:
Fe 1
2w/ LC
Solution: Given: |
B 2V LC

Thus, the frequency of the series RLC circuit is 1/(2mv LC).
Final Answer: (A)

Answer: (A)

r
|

Q14.

Solution

Concept: Power of a lens and its focal length.
Formula: |
P = 7 (in diopters)

Solution: Given:

f=10cm=0.1m
1
0.1

P = =10D

Final Answer: (D)

Answer: (D)

r
\.
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Q15.

Solution

Concept: Image formed by concave lens.
Solution: For a concave lens, the image is always virtual and upright.
Final Answer: (B)

Answer: (B)

r
|

Q16.

Solution

Concept: Diffraction minima.

Solution: In diffraction, the distance between the minima is directly proportional to the
wavelength.

Final Answer: (A)

Answer: (A)

r
\.

Q17.

Solution

Concept: Efficiency of a Carnot engine.

Solution: The efficiency of a Carnot engine depends on the temperature difference
between the hot and cold reservoirs.

Final Answer: (C)

Answer: (C)

r
|

Q18.

Solution

Concept: Pressure exerted by a gas.

Solution: According to the Kinetic Theory of Gases, the pressure exerted by a gas is
due to the collisions of molecules with the container walls.

Final Answer: (A)

Answer: (A)

r
.
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Q19.

Q20.

Q21.

Concept: Time period of a simple pendulum.
Solution: The time period of a simple pendulum is proportional to the square root of
the length:

If the length is doubled, the time period becomes Tv/2.
Final Answer: (B)

Answer: (B) ‘

r
L

Solution

Concept: Speed, frequency, and wavelength.
Formula:

v=fA

Solution: Given:
v=20m/s, f =5Hz
A= v @ =4m
f 5

Final Answer: (B)

Answer: (B) ‘

r
|

Solution

Concept: Equivalent resistance in parallel.
Formula:

Solution: Given:
R =20, Ry, =49, R3 =61
1 1 1 1

S L)
Req 27175

Final Answer: Req = 1.2

Answer: (1.2)

r
|
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Q22.

Q23.

Q24.

Concept: Charge on a capacitor.
Formula:

Q=Cv

Solution: Given:
C=4uF, V=20V

Q=4x10"%%x20=80x10"%C =80uC

Final Answer: Q = 80 uC

Answer: (80)

r
|

Concept: Kinetic energy of a moving body.

Formula: i,
KFE = amv2

Solution: Given:

m =5kg, v=2m/s
1
KE:§x5x2%:mJ

Final Answer: KE =10J

Answer: (10)

r
\.

Concept: Effect of temperature on resistance.

Solution: As the temperature increases, the resistance of the wire also increases due to
the increase in the resistivity of the material.

Final Answer: The resistance increases.

Answer: (Increase)

r
\
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Q25.

Concept: Wavelength of sound.
Formula:

Solution: Given:

NV
f

v=343m/s, f = 512Hz

343
Final Answer: A = 0.67m
Answer: (0.67)
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Answer Key — Section A

Q | Ans | Q | Ans | Q | Ans | Q | Ans | Q | Ans
1 A 2 A 3 A | 4 C 5 B
6 | A 7 C 8 D 9 B |10 C
1| D (12| B 13| A |14, D |15| B
16 | A 17 C 18| A 19 B 20 B

Answer Key — Section B

Q | Ans | Q Ans
21| 1.2 | 22 80
23 | 10 | 24 | Increase
25 | 0.67
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JEE Main Physics Sample Paper-8

Duration: 1 Hour Maximum Marks: 100

Instructions

o This paper contains TWO sections: Section A (MCQs) and Section
B (Numerical).

o Section A contains 20 Multiple Choice Questions.
o Section B contains 5 Numerical Value Questions.
e Each correct answer carries +4 marks.
e Each incorrect answer carries -1 mark.

e No negative marking for unattempted questions.

Section A — Multiple Choice Questions

Q1. A proton and an a-particle are accelerated from rest through the same
potential difference. The ratio of their de-Broglie wavelengths is approxi-
mately: [JEE Main 2023]

Q2. The energy band gap required to produce a violet LED (A = 400 nm) is
closest to: [JEE Main 2022]

Q3. In the hydrogen atom Bohr model, the wavelength of the first line of the
Lyman series is around: [JEE Main 2021]

(A) 122 nm

IIIIIIII
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Q4.

Q5.

Q6.

Q7.

(B) 102 nm
(C) 97 nm
(D) 150 nm
A radioactive sample has activity decaying exponentially. If after a cer-

tain time its activity drops to 1/4th, the number of half-lives elapsed is:
[JEE Main 2020]

(A) 1

(B) 2

(C) 3

(D) 4

Two point charges +Q and -Q are placed 2 m apart. The electric potential
at a point 1 m from each charge (midpoint) is: [JEE Main 2025]
(A) Zero

(B) 5%

(C) %2

D) 2

A parallel-plate capacitor with air between the plates has capacitance C. If
a dielectric slab of constant K fills the space, the new capacitance becomes:
[JEE Main 2024]

(A
(B
(
(

= =

C

C) CVK

QQ

) &
)
)
) 7%

-

In which of the following positions between two equal + charges does the
net electric field become zero?: [JEE Main 2023]

A) Exactly in the middle

(A)
(B) Closer to the first charge
(C) At infinity

(D)

D) Closer to the second charge
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Qs.

Q9.

Q10.

Q11.

Q12.

In a circuit with two resistors of 6 {2 and 3 {2 in parallel, and a total voltage
of 9 V applied, the current through the 3 €2 resistor is: [JEE Main 2025]

A wire of length 1 m and resistance 4 (2 is stretched to double its length.
The new resistance becomes: [JEE Main 2022]

The equivalent resistance between points a and b is X when three resistors
of 2 02, 3 €2, and 6 €2 are connected as follows: 2 €) in series with the parallel
combination of 3 2 and 6 €. : [JEE Main 2021]

A circular loop of radius 0.1 m carries 2 A current. The magnetic field at
the center is: [JEE Main 2023]

(A) 1.26 x 10T
(B) 2.52x 107°T
(C) 5.04 x 107°>T
(D) 1 x10°T

In an LCR series circuit, resonance occurs when: [JEE Main 2024]
(A) XL = XC

(B) R = XL

(C) R = XC
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Q13.

Q14.

Q15.

Q16.

Q17.

(D) XL + XC = R

A circular loop is moved out of a uniform magnetic field. The induced emf
depends on: [JEE Main 2021]

A) Rate of change of area inside the field
B) Flux change

N /N /N

)
C) Number of turns
D) All of the above

In Young’s double-slit experiment, intensity is maximum at a point where
the path difference is: [JEE Main 2022]

A concave mirror forms an image at the center of curvature when the object
is placed at: [JEE Main 2025]

(A) Infinity
(B)
(C) Twice the focal length
(D)

Focus

Between focus and center

Lateral magnification for a lens system is —2. If the object is at 15 cm and
f = 10 cm, find the image distance: [JEE Main 2023]

A gas undergoes an adiabatic compression. If its initial temperature is 300
K and v = 1.4, the final temperature is increased. The relation connecting

T and V for an adiabatic process is: TV =Y = constant [JEE Main 2024]

(A) TV = constant
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Q18.

Q109.

Q20.

(B) TVO~Y = constant
(C) PTV = constant
(D) TP = constant

According to kinetic theory, the RMS speed of a gas molecule is proportional
to \/Z . If T is doubled, the RMS speed becomes: [JEE Main 2020]

A mass m on a spring executes SHM with period T. If amplitude doubles,
the period: [JEE Main 2022]

(A
(B
(C
(D) Quadruples

Halves

Remains same

)
)
)
)

The frequency of a wave is 500 Hz and speed in medium is 340 m/s. The
wavelength is: [JEE Main 2021]
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Section B — Numerical Questions

Q21. A capacitor of 6 uF is charged to 12 V. Find the energy stored in the
capacitor: [JEE Main 2025]

Q22. A 2 kg block slides down a frictionless incline of height 5 m. Find its speed
at the bottom: [JEE Main 2024]

Q23. Current of 3 A flows through a 5 € resistor. Calculate the power dissipated:
[JEE Main 2023]

Q24. A string of length 1 m and tension 100 N has linear density 0.01 kg/m.
Find wave speed on the string: [JEE Main 2021]

Q25. A ball of mass 0.5 kg tied to a string rotates in a horizontal circle of radius
1 m with speed 10 m/s. Find the tension in the string: [JEE Main 2022]

IIIIIIII
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Q1.

Q2.

Q3.

Detailed Solutions for Section A

Solution

Concept: De-Broglie wavelength is inversely proportional to momentum. Since the
proton and alpha particle are accelerated through the same potential difference, their
momentum and mass ratio will determine the de-Broglie wavelengths.

Formula:

A=—, p=mv
p

Solution: The ratio of their wavelengths is approximately given by the ratio of the
square root of their masses, leading to a ratio of 2:1.

Answer: (C)

(
.

Solution

Concept: Energy band gap is related to the wavelength of emitted light for LED.

Formula:
he

Y
Solution: For A = 400 nm, the energy band gap is closest to 3eV.

E. =

Answer: (C)

Solution

r
\.

Concept: The wavelength of the first line in the Lyman series for hydrogen can be found

1 1 1
A‘E(ﬁ‘?)

Solution: The wavelength is 121.6 nm, which rounds to 122 nm.

using the Rydberg formula.
Formula:

Answer: (A)

7 | Tt e

Collegedunia bl



JEE Main Sample Paper Physics

Q4.

Solution

Concept: The activity of a radioactive sample decays exponentially. If the activity
drops to 1/4th, the number of half-lives elapsed is 2.
Solution: After 2 half-lives, the activity reduces to 1/4th of the original.

Answer: (B) ‘

r
|

Q5.

Solution

Concept: The electric potential due to point charges follows the principle of superposi-
tion.

Formula:

v-k(22)

1 T2
Solution: At the midpoint, the potential from +Q and -Q cancels out, so the electric
potential is zero.

Answer: (A)

r
|

Q6.

Solution

Concept: The capacitance increases by a factor of the dielectric constant K when a
dielectric is inserted.
Formula:

Chew =K - C

Solution: The new capacitance is K times the original capacitance.

Answer: (B) ‘

-
\

Q7.

Solution

Concept: Between two equal charges, the net electric field is zero at a point where the
magnitudes of the electric fields due to both charges cancel out.
Solution: The field becomes zero exactly in the middle.

Answer: (A)

r
\
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Q8.

Q9.

Solution

Concept: In a parallel circuit, current divides inversely with resistance.

Formula:
Ry

S
Rl +R2 total
Solution: The current through the 3 () resistor is 2 A.

I

Answer: (B) ‘

r
|

Solution

Concept: When a wire is stretched to double its length, its resistance increases by a
factor of 4 due to the proportionality between resistance, length, and cross-sectional area.
Solution: The new resistance becomes 16 (2

Answer: (B) ‘

r
\.

Q10.

Solution

Concept: The equivalent resistance of resistors in series and parallel can be calculated
using the appropriate formulas.

Rog=Fi+ (5 + 1)_1
eq — 4l RQ R3

Solution: The equivalent resistance is 5 {2

Formula:

Answer: (A)

r
|

Q11.

Solution

Concept: The magnetic field at the center of a circular loop is given by the formula:

Formula:
_ bl
2R

Solution: Using the given values, the magnetic field is 1.26 x 10~° T.

B

Answer: (A)

r
|
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Q12.

Concept: Resonance occurs in an LCR circuit when the inductive reactance equals the
capacitive reactance.
Solution: At resonance, XL = XC.

Answer: (A)

r
|

Q13.

Concept: The induced emf depends on the rate of change of magnetic flux, the area
inside the field, and the number of turns.
Solution: The induced emf depends on all of the above factors.

Answer: (D) ‘

Q14.

Concept: Intensity maxima occur at integer multiples of the wavelength.

Solution: At a path difference of A, the intensity is maximum.

Answer: (B) ‘

Q15.

Concept: The concave mirror forms an image at the center of curvature when the object
is placed at twice the focal length.
Solution: The object should be placed at twice the focal length to form an image at the

center of curvature.

Answer: (C)

Q16.

Concept: Lateral magnification is related to the object and image distances through
the magnification formula.
Formula:

M
U

Solution: The image distance is -30 cm.

Answer: (B) ‘

r
|
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Q17.

Concept: For adiabatic processes, TV7~! = constant.
Solution: The relation connecting temperature and volume for adiabatic processes is
TVY~! = constant.

Answer: (B)

r
\.

Q18.

Concept: The RMS speed of gas molecules is proportional to the square root of
temperature.
Solution: When T is doubled, the RMS speed increases by a factor of v/2.

Answer: (A)

Q19.

Concept: The period of oscillation in SHM does not depend on the amplitude.

Solution: The period remains the same when the amplitude doubles.

Answer: (C)

Q20.

A

Concept: The wavelength of a wave is given by the formula A =

<~

Solution: The wavelength is 0.68 m.

Answer: (A)

Q21.

Concept: The energy stored in a capacitor is given by:
Formula: |
E=-CV?
2

Solution: 1,
E =g x6uF x (12V)? = 0.432]

Answer: (0.432)

]
]
i
]

:
3
e-[]
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Q22.

Concept: Use conservation of energy to find the final speed.
Formula:

v = +/2gh

Solution:

v = \/2 X 9.8m/s? x 5m=99m/s

Answer: (9.9)

e
\.

Q23.

Solution

Concept: Power dissipated in a resistor is given by:
Formula:

P=1I°R

Solution:
P=(3A2x5Q=45W

Answer: (45)

s
.

Q24.

Solution

Concept: Wave speed on a string is given by:
Formula:

vV =

100 N
— | — = 100
"=\ 0,01 kg/m m/s

T
I

Solution:

Answer: (100)

s
\.
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Q25.

Concept: The tension in the string is given by:
Formula: )
7o’
r
Solution: )
T 0.5 x (10) _sON
1
Answer: (50)
. J
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Answer Key — Section A

Q| Ans | Q | Ans | Q | Ans | Q | Ans | Q | Ans
1 C 2 C 3 A 4 B 5 A
6 B 7 A 8 B 9 B |10 A
11 A 12 A 13 D 14 B 15 C
6| B |17 B |18 A |19 C |20| A

Answer Key — Section B

Q| Ans | Q | Ans
21| 0432|221 9.9
23 45 24 | 100
25 50
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JEE Main Physics Sample Paper-9

Duration: 1 Hour Maximum Marks: 100

Instructions

o This paper contains TWO sections: Section A (MCQs) and Section
B (Numerical).

o Section A contains 20 Multiple Choice Questions.
o Section B contains 5 Numerical Value Questions.
e Each correct answer carries +4 marks.
e Each incorrect answer carries -1 mark.

e No negative marking for unattempted questions.

Section A — Multiple Choice Questions

Q1. A proton and an a-particle are accelerated from rest through the same
potential difference. The ratio of their de-Broglie wavelengths is approxi-
mately [JEE Main 2023]

Q2. The energy band gap required to produce violet LED (A = 400nm) is
closest to [JEE Main 2022]

Q3. In the hydrogen atom Bohr model, the wavelength of the first line of the
Lyman series is around [JEE Main 2021]

(A) 122 nm

IIIIIIII

1 | Collegedunia ol



JEE Main Sample Paper Physics

Q4.

Q5.

Q6.

Q7.

(B) 102 nm
(C) 97 nm
(D) 150 nm

A radioactive sample has activity decaying exponentially. If after a cer-
tain time its activity drops to 1/4th, the number of half-lives elapsed is
[JEE Main 2020]

Two point charges +Q and -Q are placed 2 m apart. The electric potential
at a point 1 m from each charge (midpoint) is [JEE Main 2025]

A parallel-plate capacitor with air between the plates has capacitance C. If
a dielectric slab of constant K fills the space, the new capacitance becomes
[JEE Main 2024]

In which of the following positions between two equal + charges does the
net electric field become zero? [JEE Main 2023]

(A) Exactly in the middle

(B) Closer to the first charge
(C) At infinity

(D) Closer to the second charge

2 | Collegedunia
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Qs.

Q9.

Q10.

Q11.

Q12.

In a circuit with two resistors of 6 {2 and 3 {2 in parallel, and a total voltage
of 9 V applied, the current through the 3 €2 resistor is [JEE Main 2025]

A wire of length 1 m and resistance 4 (2 is stretched to double its length.
The new resistance becomes [JEE Main 2022]

The equivalent resistance between points a and b is X when three resistors
of 2 2, 3 Q and 6 2 are connected as follows: 2 {2 in series with the parallel
combination of 3 €2 and 6 ). [JEE Main 2021]

A circular loop of radius 0.1 m carries 2 A current. The magnetic field at
the center is (yg = 47 x 1077 T - m/A) [JEE Main 2023]

(A) 1.26 x 10°T
(B) 2.52 x 107°T
(C) 5.04x 107°T
(D) 1 x10°T

In an LCR series circuit, resonance occurs when [JEE Main 2024]
(A) XL = XC

(B) R = XL

(C) R = XC
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Q13.

Q14.

Q15.

Q16.

Q17.

(D) XL + XC = R

A circular loop is moved out of a uniform magnetic field. The induced emf
depends on [JEE Main 2021]

A) Rate of change of area inside the field
B) Flux change

N /N /N

)
C) Number of turns
D) All of the above

In Young’s double-slit experiment, intensity is maximum at a point where
the path difference is [JEE Main 2022]

A concave mirror forms an image at the center of curvature when the object
is placed at [JEE Main 2025]

(A) Infinity
(B)
(C) Twice the focal length
(D)

Focus

Between focus and center

Lateral magnification for a lens system is —2. If the object is at 15 cm and
f = 10 cm, find the image distance [JEE Main 2023]

A gas undergoes an adiabatic compression. If its initial temperature is 300
K and v = 1.4, the final temperature is increased. The relation connecting

T and V for an adiabatic process is: TV =Y = constant [JEE Main 2024]

(A) TV = constant
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Q18.

Q109.

Q20.

(B) TV? ! = constant
C) PTV = constant
(©)

D) TP = constant
(D)

According to kinetic theory, the RMS speed of a gas molecule is proportional
to \/Z . If T is doubled, the RMS speed becomes [JEE Main 2020]

A mass m on a spring executes SHM with period T. If amplitude doubles,
the period [JEE Main 2022]
A) Doubles

B) Halves

C
D) Quadruples

(A)
(B)
(C) Remains same
(D)

The frequency of a wave is 500 Hz and speed in medium is 340 m/s. The
wavelength is [JEE Main 2021]
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Section B — Numerical Questions

Q21. A capacitor of 6 uF is charged to 12 V. Find the energy stored in the
capacitor. [JEE Main 2025]

Q22. A 2 kg block slides down a frictionless incline of height 5 m. Find its speed
at the bottom. [JEE Main 2024]

Q23. Current of 3 A flows through a 5 (2 resistor. Calculate the power dissipated.
[JEE Main 2023]

Q24. A string of length 1 m and tension 100 N has linear density 0.01 kg/m.
Find wave speed on the string. [JEE Main 2021]

Q25. A ball of mass 0.5 kg tied to a string rotates in a horizontal circle of radius
1 m with speed 10 m/s. Find the tension in the string. [JEE Main 2022]

IIIIIIII
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Detailed Solutions — Section A
Q1.

Concept: De-Broglie wavelength formula is given by:

A=—, p=mv
p

For the same potential difference, the energy gained by the particles will be the same,
and the ratio of their de-Broglie wavelengths will depend on their masses. Since the

proton is much lighter than the a-particle, its de-Broglie wavelength will be larger.

Aa __ Mproton

1
= Ratio = =
)\proton Meq 2

Solution: The ratio of the de-Broglie wavelengths of the proton and the a-particle is
approximately 1 : 2.

Answer: (A)

Q2.

Concept: Energy band gap for LED is related to the wavelength of emitted light by:

_he

E
A

where h = 6.626 x 10734 J.s is Planck’s constant and ¢ = 3 x 103 m/s is the speed of light.
For violet LED (A = 400nm = 4 x 10~" m):

_6.626 x 10734 x 3 x 10°
B 4x 1077

Solution: The energy band gap required is closest to 3eV.

E =497x 107 J ~ 3eV

Answer: (C)
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Q3.

Concept: The wavelength of the first line of the Lyman series is given by the formula:

1.216 x 1079
A=——7—
B

For the first line (transition from n =2 to n = 1), we use the value A &~ 121.6 nm, which
is approximately 122 nm.

Solution: The wavelength of the first line of the Lyman series is around 122 nm.

Answer: (A)

r
\

Q4.

Concept: The activity of a radioactive sample decays exponentially with time and is
related to the number of half-lives by:

N =3 (2)

Given that the activity drops to %, the number of half-lives elapsed is 2.
Solution: The number of half-lives elapsed is 2.

Answer: (B) ‘

r
\

Q5.

Concept: The electric potential at a point due to point charges is the algebraic sum of
potentials due to individual charges. At the midpoint, the potentials due to both +Q and
-Q are equal in magnitude but opposite in sign, so they cancel each other out. Hence, the
potential at the midpoint is zero.

Solution: The electric potential at the midpoint is zero.

Answer: (A)

r
\.
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Q6.

Solution

Concept: The capacitance of a parallel-plate capacitor with a dielectric inserted is given
by:
C'=KxC

where K is the dielectric constant. If the dielectric constant is K, the new capacitance is
K xC.
Solution: The new capacitance becomes K x C'.

Answer: (B) ‘

r
|

Q7.

Solution

Concept: The electric field at any point between two equal charges will be zero at a
point where the magnitudes of the fields due to each charge cancel each other out. This
will occur closer to the smaller charge. For equal charges, the net electric field becomes
zero at infinity.

Solution: The net electric field becomes zero at infinity.

Answer: (C)

-
\

Qs.

Solution

Concept: The current through a resistor in a parallel circuit is given by Ohm’s Law.
The total current splits in proportion to the inverse of the resistance. Given that V' = IR,
the current through the 3 € resistor is:
vV 9
I3=—=-=3A
"Ry 3

Solution: The current through the 3 €2 resistor is 3 A.

Answer: (C)

r
\

Q9.

Solution

Concept: When the length of the wire is doubled, its resistance increases by a factor of
4, since resistance R o« L. Thus, the new resistance is 4 x R.
Solution: The new resistance becomes 16 €.

Answer: (B) ‘

r
\.
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Q10.

Solution

Concept: The equivalent resistance for a series and parallel combination can be calculated
by the following formulas:

1
Req = R1 + Ry (for series), Req = 1— (for parallel)
[

Solution: The equivalent resistance is 5 2.

Answer: (A)

r
\.

Q11.

Solution

Concept: The magnetic field at the center of a circular current-carrying loop is given
by:
pol
B=—
2r
where I = 2 A is the current, and » = 0.1 m is the radius.
Solution: Given: I =2A, r =0.1m, g = 47 x 107" T.m/A

B:47r><10_7><2

=126x10"°T
2% 0.1 610

Answer: (A)

e
|

Q12.

Solution

Concept: Resonance in an LCR circuit occurs when the inductive reactance (X1,) equals
the capacitive reactance (X¢).
Solution: At resonance: Xj; = X¢.

Answer: (A)

r
.

Q13.

Solution

Concept: The induced emf when a coil is moved out of a magnetic field depends on the
rate of change of flux, which depends on the area, the magnetic field, and the number of
turns in the coil.

Solution: The induced emf depends on the rate of change of area inside the field, flux
change, and number of turns.

Answer: (D) ‘

r
\.
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Q14.

Q15.

Q16.

Q17.

Concept: For maximum intensity in Young’s double-slit experiment, the path difference
should be an integer multiple of the wavelength. Thus, maximum intensity occurs when
the path difference is nA.

Solution: The intensity is maximum when the path difference is A.

Answer: (B) ‘

r
|

Concept: When an object is placed at the center of curvature of a concave mirror, the
image forms at the center of curvature as well.

Solution: The object must be placed at twice the focal length (center of curvature) to
get an image at the same location.

Answer: (C)

r
.

Concept: Lateral magnification M is given by:

image distance

~ object distance

For M = -2, f = 10cm, and d, = 15cm, we can use the lens formula:

11
_do di

| =

Solving gives d; = —30 cm.
Solution: The image distance is —30 cm.

Answer: (B) ‘

r
|

Solution

Concept: In an adiabatic process for an ideal gas, the relation between temperature T'
and volume V is given by:
TV7~! = constant

Solution: For v = 1.4, the relation is 7V7~! = constant.

Answer: (B) ‘

r
\
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Q18.

Q109.

Q20.

Q21.

Solution

Concept: The RMS speed of a gas molecule is proportional to \/1/m, and if T is
doubled, the RMS speed becomes /2 times.
Solution: The RMS speed becomes /2 times.

Answer: (A)

r
\.

Solution

Concept: The period of a mass-spring system in SHM depends on the amplitude, and
doubling the amplitude does not change the period.
Solution: The period remains the same.

Answer: (C)

r
.

Solution

Concept: The wavelength of a wave is given by:

v
A=
f
Given the frequency is 500 Hz and the speed is 340m/s:
340
A=—=0.
500 0.68 m
Solution: The wavelength is 0.68 m.
Answer: (A)

Solution

Concept: The energy stored in a capacitor is given by:
1
E=_CV?
2
Solution: Given: C =6uF =6 x 107°F, V =12V

1
E=2x6x 1078 x (12)2 =4.32 x 10717

Answer: (4.32 x107%)

r
|
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Q22.

Q23.

Q24.

Concept: Energy conservation: potential energy at top equals kinetic energy at bottom.
Formula:
2

1
mgh = imv

Solution: Given: m = 2kg, h = 5m, g = 9.8 m/s>

v=1/2gh =v2x9.8x5=10m/s

Answer: (10)

(
\

Concept: Power dissipated in a resistor is given by:
P=IR
Solution: Given: I =3A, R=50Q

P=(3?x5=9x5=45W

Answer: (45)

r
\.

Concept: Wave speed on a string is given by:

[T
vV=4]—
7

Solution: Given: T'= 100N, p = 0.01kg/m

1
v = % = /10000 = 100m/s

Answer: (100)

r
|
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Q25.

Concept: Tension in a string providing centripetal force is given by:

Solution: Given: m = 0.5kg, v = 10m/s, r = 1m

~0.5x(10)* 0.5 x 100

T
1 1

=50N

Answer: (50)

]
]
i
]

:
3
e-[]
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Answer Key — Section A

Q | Ans | Q | Ans | Q | Ans | Q | Ans | Q | Ans
1 A 2 C 3 A | 4 B 5 A
6 B 7 C 8 C 9 B |10 A
11| A (12| A |13| D (14| B |15| C
16 B 17| B 18| A 19 C 20| A

Answer Key — Section B

Q Ans Q | Ans
21 | 4.32 x107% | 22 | 10
23 45 24 | 100
25 50
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JEE Main Physics Sample Paper-10

Duration: 1 Hour Maximum Marks: 100

Instructions

o This paper contains TWO sections: Section A (MCQs) and Section
B (Numerical).

o Section A contains 20 Multiple Choice Questions.
o Section B contains 5 Numerical Value Questions.
e Each correct answer carries +4 marks.
e Each incorrect answer carries -1 mark.

e No negative marking for unattempted questions.

Q1.

Section A — Multiple Choice Questions

The de Broglie wavelength of an electron moving with a velocity of 1.5 x
10%m/s is approximately [JEE Main 2024]

. The radius of the first orbit of a hydrogen atom is 0.529 x 10~ m. The

radius of the nth orbit is given by 7, = n?r;. What is the radius of the
third orbit? [JEE Main 2023]

A) 0.529 x 10" m
B) 1.587 x 10~ 0m
C) 4.707 x 107 m

) m

(
(
(
(D) 1.058 x 1071

. In a photoelectric effect experiment, the cutoff frequency of the material is

5 x 10" Hz. If the frequency of the incident light is 1.5 x 10'® Hz, then the
kinetic energy of the emitted photoelectron is [JEE Main 2022]

oooooooo
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Q4.

Q5.

Q6.

Q7.

A proton and an a-particle are accelerated through the same potential
difference. The ratio of their de Broglie wavelengths is [JEE Main 2021]

The charge on the inner surface of a spherical shell due to a point charge
at the center is [JEE Main 2024]

(A)
(B) Equal to the charge at the center
(C) Negative of the charge at the center
(D)

D) Dependent on the distance from the center

In a parallel-plate capacitor, if the distance between the plates is doubled
and the dielectric constant is halved, the capacitance becomes [JEE Main 2023

(A) Doubled
(B) Half

(C) Quarter
(D) Unchanged

A capacitor of capacitance 10 uF is charged to 100 V. It is then discon-
nected from the battery and connected in parallel to another uncharged
10 pF capacitor. The final potential difference across each capacitor is
[JEE Main 2022]

(A) 50 V
(B) 100 V
(C) 25 V
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Qs.

Qo.

Q10.

Q11.

(D) 200 V

The current in an AC circuit is given by I = Iysin(wt). If the power
delivered to the circuit is maximum, the phase angle between the voltage
and current must be [JEE Main 2024]

The magnetic field at the center of a circular loop of radius R carrying a
current [ is B = ’%{. If the current is doubled and the radius is halved,
the new magnetic field at the center is [JEE Main 2023]

(A) 2B
(B) 4B
(C) B
(D) B/2

In the case of diffraction, the angular width of the central maxima in
single-slit diffraction is proportional to [JEE Main 2022]

(A) A

(B) A/2
(C) A/d
(D) 1/A

>

A plane mirror and a concave mirror both form real images of an object.
The magnification produced by the concave mirror is 2. What will be the
magnification of the plane mirror? [JEE Main 2021]
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Q13.

Q14.

Q15.

Q16.

The time period of a simple pendulum is 7". If the mass of the bob is
doubled, the new time period is [JEE Main 2023]
A) T

B) 2T

The energy required to excite an electron in a hydrogen atom from n =1
ton =2 is [JEE Main 2022]

(A) 13.6 eV

(B) 10.2 eV

(C) 1.6 eV

(D) 34 eV

A block of mass 1 kg is moving on a frictionless surface with a velocity of 10

m/s. It collides with a spring of spring constant 500 N/m. The maximum
compression in the spring will be [JEE Main 2021]

The work done by a force acting on a body in simple harmonic motion is
maximum when the body is [JEE Main 2024]

(A) At the mean position

(B) At the amplitude position

(C) At the equilibrium position

(D) At the point of maximum displacement
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Q17.

Q18.

Q109.

Q20.

A car moving with a velocity of 20 m/s is brought to rest in 5 seconds by
applying brakes. The acceleration is [JEE Main 2022]

(A) -4 m/s?
(B) -2 m/s?
(C) 4 m/s?
(D) 2 m/s?

A satellite is moving in a circular orbit of radius R around Earth. If the
radius of its orbit is doubled, its speed becomes [JEE Main 2023]

(A) /2 times
(B) Half

(C) Double
(D) 2v/2 times

The velocity of a particle in uniform circular motion is given by v =
rw, where w is the angular velocity. The angular velocity is inversely
proportional to [JEE Main 2021]

(A) The mass of the particle
(B
(C
(

D) The velocity of the particle

The radius of the circle
The square of the radius

)
)
)
)

In the adiabatic expansion of an ideal gas, the temperature of the gas
decreases. The relation between pressure and volume for this process is
[JEE Main 2022]
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Q21

Section B — Numerical Questions

A capacitor of 20 pF is charged to 50 V. The energy stored in the capacitor
18 [JEE Main 2024]

Q22.

A ball of mass 0.5 kg is thrown vertically upwards with an initial velocity
of 20 m/s. The maximum height reached by the ball is [JEE Main 2023]

Q23.

A charge of 5 uC is placed at a point 10 cm away from a charge of 10 uC.
Find the force between the charges (k=9 x 109 Nm?/C?) [JEE Main 2022]

Q24.

A spring of force constant 100 N/m is stretched by 0.2 m. Find the work
done in stretching the spring [JEE Main 2021]

Q25.

A block of mass 0.5 kg is attached to a spring and undergoes simple
harmonic motion. The amplitude of the motion is 5 ¢m, and the spring
constant is 100 N/m. Find the total mechanical energy of the system
[JEE Main 2023]

oooooooo
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Q1.

Q2.

Detailed Solutions

Concept: De-Broglie wavelength formula is given by:

A=—, p=mv
p

For the same potential difference, the energy gained by the particles will be the same,
and the ratio of their de-Broglie wavelengths will depend on their masses. Since the
proton is much lighter than the a-particle, its de-Broglie wavelength will be larger.

Ao __ Mproton

1
= Ratio= =
)\proton Mmeq 2
Solution: The ratio of the de-Broglie wavelengths of the proton and the a-particle is
approximately 1 : 2. This result comes from the difference in the masses of the two
particles, where the proton is much lighter, resulting in a larger wavelength.

Answer: (A)

Concept: Energy band gap for LED is related to the wavelength of emitted light by:

_he

E
A

where h = 6.626 x 10734 J.s is Planck’s constant and ¢ = 3 x 103 m/s is the speed of light.
For violet LED (A = 400nm = 4 x 10~" m):

_6.626 x 1073 x 3 x 10°
B 4% 1077

Solution: The energy band gap required for a violet LED is closest to 3 eV, which is a

E =497x 107 J~ 3eV

common value for violet LEDs.

Answer: (C)
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Q3.

Q4.

Q5.

Concept: The wavelength of the first line of the Lyman series is given by the formula:

1.216 x 1079
A=——7—
B

For the first line (transition from n =2 to n = 1), we use the value A &~ 121.6 nm, which
is approximately 122 nm.

Solution: The wavelength of the first line of the Lyman series is around 122 nm, and
this corresponds to the transition from n =2 ton = 1.

Answer: (A)

r
&

Solution

Concept: The activity of a radioactive sample decays exponentially with time and is
related to the number of half-lives by:

t
N(t) = Ny G) 3
2
Given that the activity drops to zlp we know that two half-lives have passed. The decay
process follows the rule that after each half-life, the amount of the substance halves.
Solution: Since the activity has dropped to i, it means that two half-lives have elapsed.
Therefore, the number of half-lives is 2.

Answer: (B) ‘

r
\.

Solution

Concept: The electric potential at a point due to point charges is the algebraic sum of
potentials due to individual charges. The electric potential at the midpoint between two
opposite charges (one positive and one negative) will cancel out, because the potentials
due to each charge are equal in magnitude but opposite in sign.

Solution: At the midpoint, the electric potentials due to both the positive and negative
charges cancel each other out, resulting in a net potential of zero.

Answer: (A)

r
|
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Q6.

Solution

Concept: The capacitance of a parallel-plate capacitor with a dielectric inserted is given
by:
C'=KxC

where K is the dielectric constant. If the dielectric constant is K, the new capacitance is
K xC.
Solution: The new capacitance becomes K x C'.

Answer: (B) ‘

r
|

Q7.

Solution

Concept: The electric field at any point between two equal charges will be zero at a
point where the magnitudes of the fields due to each charge cancel each other out. This
will occur closer to the smaller charge. For equal charges, the net electric field becomes
zero at infinity.

Solution: The net electric field becomes zero at infinity.

Answer: (C)

-
\

Qs.

Solution

Concept: The current through a resistor in a parallel circuit is given by Ohm’s Law.
The total current splits in proportion to the inverse of the resistance. Given that V' = IR,
the current through the 3 € resistor is:
vV 9
I3=—=-=3A
"Ry 3

Solution: The current through the 3 €2 resistor is 3 A.

Answer: (C)

r
\

Q9.

Solution

Concept: When the length of the wire is doubled, its resistance increases by a factor of
4, since resistance R o« L. Thus, the new resistance is 4 x R.
Solution: The new resistance becomes 16 €.

Answer: (B) ‘

r
\.
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Q10.

Concept: The equivalent resistance for a series and parallel combination can be calculated
by the following formulas:

1
Req = R1 + Ry (for series), Req = 1— (for parallel)
[

Solution: The equivalent resistance is 5 2.

Answer: (A)

Q11.

Concept: The critical angle for total internal reflection in a medium is given by:

n
sinf,. = =2
ni
where n; is the refractive index of the denser medium (1.5 in this case), and ns is the
refractive index of the less dense medium (1 for air).

Solution: The critical angle is calculated as:

sin 0, = %5 = f,=sin"! (%) =41.8°

Answer: (A)

Q12.

Concept: The time period T of a simple pendulum is given by:

IL
T =2my|—
g

where L is the length of the pendulum and g = 9.8 m/ s? is the acceleration due to gravity.
The time period is independent of the mass of the bob.

Solution: Since doubling the mass of the bob does not affect the time period, the new
time period remains the same:

Tnew =T

Answer: (A)
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Q13.

Q14.

Concept: The energy required to excite an electron in a hydrogen atom from n =1 to
n = 2 is the difference in energy levels:

1 1
Bt (L - 1)
ny Ny

where n1 = 1 and ng = 2.
Solution: Substituting n; = 1 and ng = 2:

E=-13.6 <éll = 1> =10.2eV

Answer: (B) ‘

Concept: The maximum compression in a spring when a block is attached and moves
towards the spring is given by:

Ekinetic = Espring
where the spring potential energy is:

1
Espring = §k$2

and the kinetic energy is:
2

Eyinetic = §mv
Solution: Given: m = 1kg, v = 10m/s, and £k = 500 N/m, we can equate the two
energies:

1

§mv2 = 5131:2

mu? 1 x (10)2
Sg= e =y L = 0.447
v \/ k \/ 500 o
Answer: (0.447)‘
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Q15.

Q16.

Q17.

Concept: The work done by a force acting on a body in simple harmonic motion is
maximum when the displacement is maximum, which is at the amplitude position. This
is because the force is at its maximum at maximum displacement, and the body is moving
the fastest at the amplitude position.

Solution: The work done is maximum when the body is at the amplitude position

because the displacement is maximum and the restoring force is maximum.

Answer: (B) ‘

r
|

Concept: The acceleration in this scenario is calculated using the formula for uniform

acceleration:
Av
a=—
At
where Av = 20m/s (initial velocity) and At = 5s.
Solution: 20m,/
m/s 2
Py
a = m/s

The negative sign indicates deceleration.

Answer: (A)

r
.

Solution

Concept: The velocity of a satellite in circular orbit is given by:

o _ . aM
V'R

where R is the radius of the orbit. If the radius is doubled, the new speed is:

N GM_L
new — 2R_\/§

Solution: When the radius is doubled, the speed decreases by a factor of v/2.

Answer: (B) ‘

r
\.
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Q18.

Concept: The angular velocity w is related to the radius r by the equation:
v =rw

Thus, angular velocity is inversely proportional to the radius of the circular path.
Solution: The angular velocity is inversely proportional to the radius of the circle.

Answer: (B) ‘

r
|

Q109.

Concept: In an adiabatic process, the relation between pressure and volume is:
PV7 = constant

where v is the adiabatic index. For an ideal gas, this shows how pressure increases with
volume as the gas expands adiabatically.

Solution: The correct relation for adiabatic expansion is P « V7, where v is the
adiabatic index.

Answer: (C)

r
&

Q20.

Concept: The energy required to excite an electron from one orbit to another in a
hydrogen atom is related to the difference in energy levels. The energy for the transition
from n =1 to n = 2 can be calculated using the energy levels for the hydrogen atom.
Solution: The energy required to excite the electron from n =1 to n = 2 is 10.2¢€V,
which is the energy difference between these two levels.

Answer: (B) ‘

(
.
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Q21.

Q22.

Q23.

Concept: The energy stored in a capacitor is given by:
1
E=_CcV?
2

where C =20 uF =20 x 1076F and V =50 V.
Solution: Substitute the given values into the formula:

1
E =2 x20x 107¢ x (50)? = 0.025J

Answer: (0.025) ‘

Concept: The maximum height reached by a ball thrown vertically upwards can be
found using the formula:
v? = u? — 2gh

where: - v = 0m/s (final velocity at maximum height), - u = 20m/s (initial velocity), -
g =9.8m/s* (acceleration due to gravity), - h is the maximum height.
Solution: Rearranging the formula to solve for height:

u?  (20)2 400

29 2x98 196 o

Answer: (20.41) ‘

Concept: The force between two charges is given by Coulomb’s Law:

_ klqig2|

F
o

where: - k = 9 x 10°Nm?/C? is Coulomb’s constant, - ¢; = 5uC = 5 x 1076C, -
g2 =10uC=10x1075C, - r =10cm = 0.1 m.
Solution: Substituting the given values into Coulomb’s law:

P9 109 x (5 x 107%) x (10 x 107%) 9 x 10% x 50 x 10~ 2
N (0.1)2 B 0.01

F=45%x10"2N

Answer: (4.5 x1072)

r
\
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Q24.

Concept: The work done in stretching a spring is given by:
1
W = Zkz?
5k

where: - k = 100 N/m is the spring constant, - = 0.2m is the extension in the spring.
Solution: Substitute the given values into the formula:

1
W=§><100><(0.2)2=2J

Answer: (2) ‘

r

|

Q25.

Concept: The total mechanical energy in simple harmonic motion is given by:
1
E=_kA?
2
where: - £k = 100N /m is the spring constant, - A = 5cm = 0.05m is the amplitude of

the motion.

Solution: Substitute the given values into the formula:

1
E =2 x 100 x (0.05)2 = 0.125J

Answer: (0.125) ‘

r
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Answer Key — Section A

Q| Ans | Q | Ans | Q | Ans | Q | Ans | Q | Ans
1 A 2 C 3 A | 4 B 5 A
6 B 7 C 8 C 9 B 10| A
11| A 12| A |13| B |14 /0447 15| B
16 | A 17| B 18 B 19 C 20 B

Answer Key — Section B

Q Ans Q | Ans
21 0.025 22 | 20.41
23 45 x1072 | 24| 2

25 0.125
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