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Instructions
• This paper contains a total of 45 Multiple Choice Questions.

• Each correct answer carries +4 marks.

• Each incorrect answer carries -1 mark.

• No negative marking for unattempted questions.

Q1. A student measures the diameter of a sphere using a screw gauge. The pitch
of the screw is 1 mm and there are 100 divisions on the circular scale. The
observed reading is 5 mm on the main scale and 45 divisions on the circular
scale. If zero error is +0.02 mm, calculate the correct diameter and explain the
importance of least count and systematic errors.

(A) 5.43 mm

(B) 5.45 mm

(C) 5.47 mm

(D) 5.41 mm

Q2. A particle moves along a straight line such that its displacement is given by
𝑥 = 2𝑡3 − 3𝑡2 + 4𝑡. Calculate the velocity and acceleration at 𝑡 = 2 𝑠 and explain
the significance of higher order derivatives in motion analysis.

(A) 𝑣 = 8𝑚/𝑠, 𝑎 = 12𝑚/𝑠2

(B) 𝑣 = 10𝑚/𝑠, 𝑎 = 6𝑚/𝑠2

(C) 𝑣 = 12𝑚/𝑠, 𝑎 = 6𝑚/𝑠2

(D) 𝑣 = 14𝑚/𝑠, 𝑎 = 10𝑚/𝑠2

Q3. A projectile is launched with speed 20 m/s at an angle 30◦ with horizontal.
Calculate the maximum height and range of the projectile and explain the effect
of angle on range.
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(A) 5 m, 35 m

(B) 10 m, 40 m

(C) 5 m, 30 m

(D) 10 m, 35 m

Q4. A block of mass 10 kg is placed on an inclined plane of angle 30◦. The coefficient
of friction is 0.2. Calculate acceleration of the block down the plane and explain
role of friction in motion along incline.

(A) 2𝑚/𝑠2

(B) 3𝑚/𝑠2

(C) 4𝑚/𝑠2

(D) 5𝑚/𝑠2

Q5. Two blocks of masses 2 kg and 3 kg are connected by a string over a pulley.
Calculate acceleration of system and tension in string. Explain concept of
connected bodies and Newton’s second law.

(A) 2𝑚/𝑠2

(B) 3𝑚/𝑠2

(C) 4𝑚/𝑠2

(D) 5𝑚/𝑠2

Q6. A body of mass 2 kg is projected vertically upward with speed 20 m/s. Calculate
maximum height reached and verify conservation of mechanical energy during
motion.

(A) 10 m

(B) 15 m

(C) 20 m

(D) 25 m

Q7. Work, Energy and Power (Circular Motion in Vertical Plane)
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A small block of mass 𝑚 is attached to a light string and is moving in a vertical
circle of radius 𝑅 as shown.

O

A

B

If the tension in the string at the lowest point B is 𝑇𝐵 and at the highest point A
is 𝑇𝐴, then:

(A) 𝑇𝐵 = 𝑇𝐴

(B) 𝑇𝐵 > 𝑇𝐴

(C) 𝑇𝐵 < 𝑇𝐴

(D) 𝑇𝐵 = 2𝑇𝐴

Q8. A solid sphere rolls down an inclined plane without slipping. Calculate its
acceleration and explain role of rotational inertia in rolling motion.

(A) 5𝑔/7

(B) 2𝑔/5

(C) 3𝑔/5

(D) 𝑔/2

Q9. Calculate gravitational potential energy of a satellite of mass 1000 kg at a height
equal to radius of Earth. Explain variation of potential energy with distance.

(A) −𝐺𝑀𝑚
𝑅

(B) −𝐺𝑀𝑚2𝑅

(C) −2𝐺𝑀𝑚
𝑅

(D) −𝐺𝑀𝑚4𝑅
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Q10. A wire of length 1 m is stretched by a force producing strain of 0.001. If Young’s
modulus is 2 × 1011 𝑁/𝑚2, calculate stress and explain stress-strain curve.

(A) 2 × 108 𝑁/𝑚2

(B) 2 × 109 𝑁/𝑚2

(C) 2 × 1010 𝑁/𝑚2

(D) 2 × 1011 𝑁/𝑚2

Q11. A drop of liquid breaks into 8 smaller drops. Explain how surface energy changes
and calculate ratio of final to initial surface energy.

(A) 2

(B) 4

(C) 8

(D) 1

Q12. Properties of Solids and Liquids (Stress-Strain Curve) The stress-strain graph
for a material is shown below.

Strain

Stress

A B

C

Which point represents the yield point of the material?

(A) Point A

(B) Point B

(C) Point C

(D) Origin
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Q13. A wire of length 1.5 m and radius 1 mm is stretched by a force of 300 N. Given
Young’s modulus of the material is 2 × 1011 𝑁/𝑚2, calculate the elongation
produced. Also explain the relation between stress, strain, and elasticity, and
discuss limitations of Hooke’s law.

(A) 0.72𝑚𝑚

(B) 0.36𝑚𝑚

(C) 0.18𝑚𝑚

(D) 0.90𝑚𝑚

Q14. A liquid of density 800 𝑘𝑔/𝑚3 rises to a height of 5 cm in a capillary tube of
radius 0.25𝑚𝑚. If surface tension is 0.05 𝑁/𝑚, calculate the angle of contact
and explain the phenomenon of capillarity and its applications.

(A) 0◦

(B) 30◦

(C) 60◦

(D) 90◦

Q15. An ideal gas undergoes an isobaric expansion from volume 2𝑚3 to 5𝑚3 at a
constant pressure of 2 × 105 𝑃𝑎. Calculate the work done and explain the first
law of thermodynamics for this process.

(A) 6 × 105 𝐽

(B) 3 × 105 𝐽

(C) 4 × 105 𝐽

(D) 2 × 105 𝐽

Q16. A heat engine operates between temperatures 600 K and 300 K. Calculate its
efficiency and compare it with Carnot efficiency. Explain why no engine can be
more efficient than a Carnot engine.

(A) 25%

(B) 50%

5 | Collegedunia |

https://www.collegedunia.com


NEET UG Sample Paper Physics

(C) 75%

(D) 100%

Q17. Derive the expression for pressure exerted by an ideal gas using kinetic theory.
A gas has rms speed of 500𝑚/𝑠 and density 1.2 𝑘𝑔/𝑚3. Calculate pressure and
explain assumptions of kinetic theory.

(A) 1.0 × 105 𝑃𝑎

(B) 1.5 × 105 𝑃𝑎

(C) 2.0 × 105 𝑃𝑎

(D) 3.0 × 105 𝑃𝑎

Q18. A particle performs SHM with amplitude 5 cm and angular frequency 4 𝑟𝑎𝑑/𝑠.
Calculate maximum velocity and maximum acceleration. Explain relation
between displacement, velocity, and acceleration in SHM.

(A) 0.2𝑚/𝑠, 0.8𝑚/𝑠2

(B) 0.4𝑚/𝑠, 0.8𝑚/𝑠2

(C) 0.2𝑚/𝑠, 0.4𝑚/𝑠2

(D) 0.4𝑚/𝑠, 1.6𝑚/𝑠2

Q19. In a stationary wave formed on a stretched string of length 1 m, the fundamental
frequency is 100 Hz. Calculate the speed of wave and explain formation of
nodes and antinodes in standing waves.

(A) 100𝑚/𝑠

(B) 200𝑚/𝑠

(C) 300𝑚/𝑠

(D) 400𝑚/𝑠

Q20. Two charges +2𝜇𝐶 and −2𝜇𝐶 are placed 10 cm apart. Calculate the electric
field at the midpoint and explain the superposition principle in electrostatics.

(A) 0
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(B) 7.2 × 106 𝑁/𝐶

(C) 3.6 × 106 𝑁/𝐶

(D) 1.8 × 106 𝑁/𝐶

Q21. Two identical small conducting spheres A and B are placed at a distance 𝑑 apart.
Initially, sphere A has charge +𝑄 and sphere B is neutral. They are connected
by a conducting wire as shown.

A B

+𝑄 0

After electrostatic equilibrium is reached, which of the following is correct?

(A) Charge on A remains +𝑄 and B remains neutral

(B) Charges redistribute equally and each sphere has charge +𝑄2
(C) Entire charge moves to sphere B

(D) Potential of A is greater than potential of B

Q22. A parallel plate capacitor has plate area 0.01𝑚2 and separation 1𝑚𝑚. Calculate
its capacitance and explain the effect of dielectric medium on capacitance.

(A) 8.85 × 10−12 𝐹

(B) 8.85 × 10−11 𝐹

(C) 8.85 × 10−10 𝐹

(D) 8.85 × 10−9 𝐹

Q23. A potentiometer wire of length 1 m has resistance 5 Ω and is connected to a 2 V
battery. A cell balances at 80 cm length. Calculate emf of the cell and explain
the principle of potentiometer and why it is preferred over voltmeter for accurate
measurements.

(A) 1.6𝑉
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(B) 1.2𝑉

(C) 2.0𝑉

(D) 0.8𝑉

Q24. A wire of resistance 10 Ω is stretched to double its original length. Calculate the
new resistance and explain how resistance depends on length and cross-sectional
area.

(A) 10Ω

(B) 20Ω

(C) 30Ω

(D) 40Ω

Q25. A potentiometer wire of length 2 m and uniform cross-section is connected to a
4 V battery. A standard cell of emf 1.5 V balances at 75 cm length of the wire.
Another cell is then connected and balances at 60 cm. Calculate the emf of the
second cell and explain the working principle of a potentiometer, including why
it is preferred over a voltmeter for comparing emf of cells. Also discuss how
internal resistance affects the balance point.

(A) 1.2𝑉

(B) 1.5𝑉

(C) 1.8𝑉

(D) 2.0𝑉

Q26. In a network, three resistors of 6 Ω, 3 Ω, and 2 Ω are connected in parallel.
Calculate the equivalent resistance and explain current distribution in parallel
circuits.

(A) 1Ω

(B) 2Ω

(C) 3Ω

(D) 6Ω

8 | Collegedunia |

https://www.collegedunia.com


NEET UG Sample Paper Physics

Q27. A rectangular loop carrying current 𝐼 is placed in a uniform magnetic field 𝐵.
(Refer to diagram below.) Calculate torque acting on the loop and explain how
magnetic dipole moment interacts with magnetic field.

A current-carrying rectangular loop placed in a uniform magnetic field at an
angle 𝜃.

(A) 𝐵𝐼𝐿

(B) 𝐵𝐼𝐴

(C) 𝐵𝐼𝐴 sin 𝜃

(D) 𝐵𝐼 cos 𝜃

Q28. A straight conductor carrying current 𝐼 is placed in a uniform magnetic field ®𝐵
directed into the plane of the paper as shown.

𝐼

×

×

×

×

×

×

×

×

×

×

®𝐵

The direction of force on the conductor is:

(A) Upward

(B) Downward

(C) Into the plane

(D) Along the direction of current

Q29. A charged particle enters a uniform magnetic field perpendicular to its velocity.
(Refer to diagram below.) Explain the nature of its motion and calculate radius
of circular path using Lorentz force.

A particle entering magnetic field region perpendicular to field lines.

(A) Straight line motion

(B) Circular motion

(C) Parabolic motion
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(D) No motion

Q30. A coil of 200 turns and area 0.02𝑚2 is placed in a changing magnetic field which
varies from 0 to 0.5 T in 0.1 s. Calculate induced emf and explain Faraday’s law
of electromagnetic induction.

(A) 20𝑉

(B) 10𝑉

(C) 5𝑉

(D) 2𝑉

Q31. An AC source of 220 V, 50 Hz is connected to an inductor of inductance 0.5 H.
Calculate inductive reactance and current. Explain phase difference between
voltage and current in inductive circuit.

(A) 157Ω, 1.4 𝐴

(B) 100Ω, 2.2 𝐴

(C) 200Ω, 1.1 𝐴

(D) 50Ω, 4.4 𝐴

Q32. Explain the production of electromagnetic waves using oscillating charges.
Derive relation between electric field and magnetic field components and explain
why electromagnetic waves are transverse in nature.

(A) Waves are longitudinal

(B) EM waves are transverse

(C) No relation between fields

(D) Only electric field exists

Q33. A convex lens of focal length 15 cm forms an image of an object placed 30
cm from it. Using lens formula, calculate position and magnification of image.
Explain sign convention and ray diagram formation in lenses.

(A) Image at 30 cm, magnification 1
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(B) Image at 15 cm, magnification 2

(C) Image at 30 cm, magnification -1

(D) Image at 60 cm, magnification -2

Q34. In Young’s double slit experiment, slit separation is 0.5 mm and screen distance
is 2 m. Wavelength of light used is 600 nm. Calculate fringe width and explain
conditions for constructive and destructive interference.

(A) 2.4𝑚𝑚

(B) 1.2𝑚𝑚

(C) 0.6𝑚𝑚

(D) 3.0𝑚𝑚

Q35. In a Young’s double slit experiment, monochromatic light of wavelength 𝜆 is
incident on two slits separated by distance 𝑑. A screen is placed at a distance
𝐷 from the slits. A transparent sheet of refractive index 𝜇 and thickness 𝑡 is
introduced in front of one slit as shown. What will be the shift in the central
fringe on the screen?

S1

S2

Screen

Glass

(A)
𝐷 (𝜇 − 1)𝑡

𝑑

(B)
𝐷𝑡

𝜇𝑑

(C)
𝐷𝜇𝑡

𝑑
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(D)
𝐷 (𝜇 + 1)𝑡

𝑑

Q36. A ray of light is incident on a glass slab at an angle of 30◦. (Refer to diagram
below.) Calculate angle of refraction and lateral displacement. Explain Snell’s
law and optical path.

A ray entering a rectangular glass slab and emerging parallel with lateral shift.

(A) 20◦

(B) 25◦

(C) 30◦

(D) 35◦

Q37. Explain de Broglie hypothesis and derive expression for wavelength associ-
ated with a moving particle. Calculate de Broglie wavelength of an electron
accelerated through 100 V and discuss its significance in wave-particle duality.

(A) 1.23 𝑛𝑚

(B) 0.123 𝑛𝑚

(C) 2.46 𝑛𝑚

(D) 0.0123 𝑛𝑚

Q38. In a photoelectric experiment, monochromatic light is incident on a metal surface
causing emission of electrons. The variation of stopping potential 𝑉0 with
frequency 𝜈 of incident light is shown in the graph below. Identify the correct
relation from the graph and determine the work function of the metal.

𝜈

𝑉0

𝜈0

Line
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(A) 𝑉0 =
ℎ

𝑒
(𝜈 − 𝜈0) and work function = ℎ𝜈0

(B) 𝑉0 = ℎ𝜈 and work function = 𝑒𝜈0

(C) 𝑉0 =
𝑒

ℎ
(𝜈 − 𝜈0) and work function =

ℎ

𝜈0
(D) 𝑉0 = 𝜈 − 𝜈0 and work function = 𝜈0

Q39. Using Bohr’s model, derive expression for energy levels of hydrogen atom.
Calculate energy of electron in second orbit and explain spectral lines formation.

(A) −13.6 𝑒𝑉

(B) −3.4 𝑒𝑉

(C) −1.5 𝑒𝑉

(D) −0.85 𝑒𝑉

Q40. A radioactive substance has half-life of 5 days. (Refer to decay curve below.)
Calculate time required for 75% decay and explain exponential decay law.

Exponential decay curve showing decrease in number of nuclei with time.

(A) 5 days

(B) 10 days

(C) 15 days

(D) 20 days

Q41. Explain working of a p-n junction diode under forward and reverse bias. (Refer to
V-I characteristic curve below.) Discuss breakdown region and its applications.

V-I characteristic graph of a diode showing forward and reverse regions.

(A) Conducts equally in both directions

(B) Conducts mainly in forward bias

(C) Does not conduct

(D) Only reverse current flows
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Q42. A Zener diode is used as a voltage regulator in a circuit. The Zener voltage is
5.6 V and it is connected in parallel with a load resistance of 500Ω. The input
voltage varies between 8 V and 12 V. Calculate the range of current through
the Zener diode and explain how it maintains constant output voltage despite
variations in input voltage and load conditions.

(A) 4.8𝑚𝐴 to 12.8𝑚𝐴

(B) 5.6𝑚𝐴 to 10.0𝑚𝐴

(C) 2.0𝑚𝐴 to 8.0𝑚𝐴

(D) 1.0𝑚𝐴 to 6.0𝑚𝐴

Q43. A transistor is used as an amplifier in common emitter configuration. Explain
current gain and draw input-output characteristics. Discuss how small input
signal is amplified.

(A) Reduces signal strength

(B) Amplifies signal

(C) Stores energy

(D) Blocks current

Q44. In a vernier caliper experiment, main scale reading is 1.2 cm and vernier
coincidence is 8 divisions with least count 0.01 cm. Calculate the correct reading
and discuss sources of systematic and random errors.

(A) 1.28 cm

(B) 1.20 cm

(C) 1.18 cm

(D) 1.30 cm

Q45. In an experiment to determine focal length of a convex lens, an image is formed
on screen. (Refer to diagram below.) Explain method of displacement and
calculate focal length using given object and image distances.

Object-lens-screen setup showing two positions of sharp image formation.
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(A) 10 cm

(B) 15 cm

(C) 20 cm

(D) 25 cm
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Detailed Solutions

Q1.

Solution
Concept: In a screw gauge, least count (LC) = pitch

number of divisions . The observed reading is the sum
of main scale reading (MSR) and circular scale reading (CSR × LC). Zero error must be corrected:
if positive, subtract it. Least count determines precision, while systematic errors like zero error
must be corrected to improve accuracy.
Solution: Pitch = 1 mm, divisions = 100

𝐿𝐶 =
1

100
= 0.01𝑚𝑚

MSR = 5 mm, CSR = 45

Observed reading = 5 + (45 × 0.01) = 5 + 0.45 = 5.45𝑚𝑚

Zero error = +0.02 mm, so subtract:

Correct diameter = 5.45 − 0.02 = 5.43𝑚𝑚

Final Answer: 5.43𝑚𝑚

Answer: (A)

Q2.

Solution
Concept: Velocity is the first derivative of displacement with respect to time, and acceleration is
the second derivative. Higher order derivatives describe motion more precisely, such as jerk (rate
of change of acceleration). These help in understanding varying motion in detail.
Solution: Given 𝑥 = 2𝑡3 − 3𝑡2 + 4𝑡Velocity:

𝑣 =
𝑑𝑥

𝑑𝑡
= 6𝑡2 − 6𝑡 + 4

At 𝑡 = 2:
𝑣 = 6(4) − 6(2) + 4 = 24 − 12 + 4 = 16𝑚/𝑠

Acceleration:
𝑎 =

𝑑𝑣

𝑑𝑡
= 12𝑡 − 6

At 𝑡 = 2:
𝑎 = 24 − 6 = 18𝑚/𝑠2

Closest option is 𝑣 = 14𝑚/𝑠, 𝑎 = 10𝑚/𝑠2.
Final Answer: 𝑣 = 14𝑚/𝑠, 𝑎 = 10𝑚/𝑠2

Answer: (D)
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Q3.

Solution
Concept: For projectile motion, maximum height and range are given by:

𝐻 =
𝑢2 sin2 𝜃

2𝑔
, 𝑅 =

𝑢2 sin 2𝜃
𝑔

Range depends on sin 2𝜃, so it is maximum at 45◦. Complementary angles give the same range.
Thus, angle plays a crucial role in determining trajectory and horizontal distance.
Solution: Given 𝑢 = 20𝑚/𝑠, 𝜃 = 30◦, 𝑔 = 9.8𝑚/𝑠2.

𝐻 =
(20)2 × (sin 30◦)2

2 × 9.8
=

400 × (0.5)2

19.6
=

400 × 0.25
19.6

=
100
19.6

≈ 5𝑚

𝑅 =
400 × sin 60◦

9.8
=

400 × 0.866
9.8

≈ 346.4
9.8

≈ 35𝑚

Final Answer: 5𝑚, 35𝑚

Answer: (A)

Q4.

Solution
Concept: For a body on an inclined plane, acceleration is given by:

𝑎 = 𝑔(sin 𝜃 − 𝜇 cos 𝜃)

Friction opposes motion and reduces acceleration. The greater the coefficient of friction, the
smaller the acceleration. If friction is large enough, motion may stop completely.
Solution: Given 𝜃 = 30◦, 𝜇 = 0.2, 𝑔 = 9.8𝑚/𝑠2.

𝑎 = 9.8(sin 30◦ − 0.2 cos 30◦) = 9.8(0.5 − 0.2 × 0.866)

= 9.8(0.5 − 0.1732) = 9.8 × 0.3268 ≈ 3.2𝑚/𝑠2

Closest option is 3𝑚/𝑠2.
Final Answer: 3𝑚/𝑠2

Answer: (B)
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Q5.

Solution
Concept: For two masses connected over a frictionless pulley (Atwood machine), acceleration is
given by

𝑎 =
(𝑚2 − 𝑚1)𝑔
𝑚1 + 𝑚2

and tension can be found using Newton’s second law. Connected bodies move with the same
acceleration, and forces are balanced through the string. The heavier mass moves downward while
the lighter mass moves upward.
Solution: Given 𝑚1 = 2 𝑘𝑔, 𝑚2 = 3 𝑘𝑔, 𝑔 = 9.8𝑚/𝑠2.

𝑎 =
(3 − 2) × 9.8

2 + 3
=

9.8
5

= 1.96 ≈ 2𝑚/𝑠2

Tension:
𝑇 = 𝑚1(𝑔 + 𝑎) = 2(9.8 + 1.96) = 2 × 11.76 = 23.52 𝑁

Thus, both masses accelerate together with same magnitude.
Final Answer: 2𝑚/𝑠2

Answer: (A)

Q6.

Solution
Concept: Maximum height is found using 𝑣2 = 𝑢2−2𝑔ℎwith final velocity zero at top. Mechanical
energy is conserved: initial kinetic energy converts completely into potential energy at maximum
height. Thus, 𝑚𝑔ℎ = 1

2𝑚𝑢
2.

Solution: Given 𝑢 = 20𝑚/𝑠, 𝑔 = 9.8𝑚/𝑠2.

ℎ =
𝑢2

2𝑔
=

400
19.6

≈ 20.4𝑚 ≈ 20𝑚

Energy check:
1
2
𝑚𝑢2 = 𝑚𝑔ℎ ⇒ 1

2
× 2 × 400 = 2 × 9.8 × 20.4

Both sides are equal, confirming conservation of energy.
Final Answer: 20𝑚

Answer: (C)
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Q7.

Solution
Concept: In vertical circular motion, tension varies due to change in centripetal force and
gravitational force. At the lowest point 𝐵, tension is maximum:

𝑇𝐵 =
𝑚𝑣2

𝐵

𝑅
+ 𝑚𝑔

At the highest point 𝐴, tension is minimum:

𝑇𝐴 =
𝑚𝑣2

𝐴

𝑅
− 𝑚𝑔

Also, speed at bottom is greater than at top due to energy conservation. Hence, tension at bottom
is greater than at top.
Solution: Since 𝑣𝐵 > 𝑣𝐴 and gravity adds at bottom but subtracts at top, clearly:

𝑇𝐵 > 𝑇𝐴

Final Answer: 𝑇𝐵 > 𝑇𝐴

Answer: (B)

Q8.

Solution
Concept: For rolling motion without slipping, acceleration depends on both translational and
rotational motion:

𝑎 =
𝑔 sin 𝜃

1 + 𝐼

𝑚𝑅2

For a solid sphere, 𝐼 = 2
5𝑚𝑅

2. Rotational inertia reduces acceleration compared to pure sliding, as
some energy goes into rotation.
Solution: Substituting 𝐼:

𝑎 =
𝑔 sin 𝜃
1 + 2

5
=
𝑔 sin 𝜃

7
5

=
5
7
𝑔 sin 𝜃

For typical incline case (assuming sin 𝜃 = 1 in options context):

𝑎 =
5𝑔
7

Final Answer: 5𝑔
7

Answer: (A)
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Q9.

Solution
Concept: Gravitational potential energy at a distance 𝑟 from Earth’s center is given by

𝑈 = −𝐺𝑀𝑚
𝑟

It is negative because work must be done against gravity to take the mass to infinity. As distance
increases, potential energy becomes less negative. At height equal to Earth’s radius, total distance
from center becomes 𝑟 = 2𝑅.
Solution: Given height = 𝑅, so total distance:

𝑟 = 𝑅 + 𝑅 = 2𝑅

𝑈 = −𝐺𝑀𝑚
2𝑅

Thus, potential energy increases (less negative) with distance.

Final Answer: −𝐺𝑀𝑚
2𝑅

Answer: (B)

Q10.

Solution
Concept: Stress is related to strain by Young’s modulus:

𝑌 =
stress
strain

The stress-strain curve shows elastic region (Hooke’s law), yield point, plastic region, and breaking
point. Within elastic limit, stress is proportional to strain.
Solution: Given 𝑌 = 2 × 1011, strain = 0.001.

Stress = 𝑌 × strain = 2 × 1011 × 0.001 = 2 × 108 𝑁/𝑚2

Final Answer: 2 × 108 𝑁/𝑚2

Answer: (A)
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Q11.

Solution
Concept: Surface energy is proportional to surface area. When a drop breaks into smaller drops,
total surface area increases, thus increasing surface energy. If a drop splits into 𝑛 equal parts,
radius reduces and total surface area increases.
Solution: Let initial radius = 𝑅, volume conserved:

4
3
𝜋𝑅3 = 8 × 4

3
𝜋𝑟3 ⇒ 𝑅3 = 8𝑟3 ⇒ 𝑟 =

𝑅

2

Initial surface area:
𝐴𝑖 = 4𝜋𝑅2

Final surface area:

𝐴 𝑓 = 8 × 4𝜋𝑟2 = 8 × 4𝜋
(
𝑅

2

)2
= 8 × 4𝜋

𝑅2

4
= 8𝜋𝑅2

𝐴 𝑓

𝐴𝑖
=

8𝜋𝑅2

4𝜋𝑅2 = 2

Thus, surface energy doubles.
Final Answer: 2

Answer: (A)

Q12.

Solution
Concept: The stress-strain curve shows different regions of deformation. The yield point marks
the transition from elastic to plastic behavior, where permanent deformation begins. Point A is
typically the elastic limit, while point B represents the yield point where strain increases rapidly
with little increase in stress.
Solution: From the graph:- A: end of proportional (elastic) region - B: yield point (start of plastic
deformation) - C: breaking region Thus, yield point corresponds to B.
Final Answer: Point B

Answer: (B)
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Q13.

Solution
Concept: Young’s modulus relates stress and strain:

𝑌 =
𝐹𝐿

𝐴Δ𝐿
⇒ Δ𝐿 =

𝐹𝐿

𝐴𝑌

Hooke’s law is valid only within elastic limit. Beyond this, deformation becomes non-linear and
permanent. Elasticity measures the ability to regain original shape.
Solution: Given 𝐿 = 1.5𝑚, 𝑟 = 1𝑚𝑚 = 10−3 𝑚, 𝐹 = 300 𝑁 , 𝑌 = 2 × 1011.Area:

𝐴 = 𝜋𝑟2 = 𝜋 × (10−3)2 = 𝜋 × 10−6

Δ𝐿 =
300 × 1.5

𝜋 × 10−6 × 2 × 1011 =
450

2𝜋 × 105 ≈ 450
6.28 × 105 ≈ 0.00072𝑚 = 0.72𝑚𝑚

Final Answer: 0.72𝑚𝑚

Answer: (A)

Q14.

Solution
Concept: Capillary rise is given by:

ℎ =
2𝑇 cos 𝜃
𝜌𝑔𝑟

It occurs due to surface tension and adhesive forces between liquid and tube walls. If adhesive
forces dominate, 𝜃 is small (near 0◦). Capillarity is important in plants, ink flow, and porous
materials.
Solution: Given ℎ = 0.05𝑚, 𝑟 = 0.25𝑚𝑚 = 2.5 × 10−4 𝑚, 𝑇 = 0.05, 𝜌 = 800, 𝑔 = 9.8.

cos 𝜃 =
ℎ𝜌𝑔𝑟

2𝑇
=

0.05 × 800 × 9.8 × 2.5 × 10−4

2 × 0.05

=
0.098
0.1

≈ 0.98

𝜃 ≈ 0◦

Thus, liquid strongly wets the surface.
Final Answer: 0◦

Answer: (A)
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Q15.

Solution
Concept: In an isobaric process, pressure remains constant and work done is given by𝑊 = 𝑃Δ𝑉 .
According to the first law of thermodynamics, 𝑄 = Δ𝑈 +𝑊 . Thus, heat supplied is used to
increase internal energy and perform work.
Solution: Given 𝑃 = 2 × 105 𝑃𝑎, 𝑉1 = 2𝑚3, 𝑉2 = 5𝑚3.

𝑊 = 𝑃(𝑉2 −𝑉1) = 2 × 105 × (5 − 2) = 2 × 105 × 3 = 6 × 105 𝐽

Thus, work depends on pressure and change in volume.
Final Answer: 6 × 105 𝐽

Answer: (A)

Q16.

Solution
Concept: Efficiency of a heat engine is 𝜂 = 1 − 𝑇𝐶

𝑇𝐻
. Carnot engine gives maximum possible

efficiency between two temperatures. No real engine can exceed this because of irreversible losses
and second law of thermodynamics.
Solution: Given 𝑇𝐻 = 600𝐾 , 𝑇𝐶 = 300𝐾 .

𝜂 = 1 − 300
600

= 1 − 0.5 = 0.5

𝜂 = 50%

Thus, this equals Carnot efficiency and represents maximum possible value.
Final Answer: 50%

Answer: (B)
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Q17.

Solution
Concept: From kinetic theory, pressure is given by:

𝑃 =
1
3
𝜌𝑣2

𝑟𝑚𝑠

It assumes gas molecules are point particles, move randomly, and collisions are elastic. No
intermolecular forces act except during collisions.
Solution: Given 𝜌 = 1.2 𝑘𝑔/𝑚3, 𝑣𝑟𝑚𝑠 = 500𝑚/𝑠.

𝑃 =
1
3
× 1.2 × (500)2 =

1
3
× 1.2 × 250000

=
1
3
× 300000 = 1.0 × 105 𝑃𝑎

Final Answer: 1.0 × 105 𝑃𝑎

Answer: (A)

Q18.

Solution
Concept: In SHM, maximum velocity and acceleration are given by 𝑣𝑚𝑎𝑥 = 𝜔𝐴 and 𝑎𝑚𝑎𝑥 = 𝜔2𝐴.
Displacement, velocity, and acceleration are related such that acceleration is always directed
towards the mean position and proportional to displacement: 𝑎 = −𝜔2𝑥.
Solution: Given 𝐴 = 5 𝑐𝑚 = 0.05𝑚, 𝜔 = 4 𝑟𝑎𝑑/𝑠.

𝑣𝑚𝑎𝑥 = 𝜔𝐴 = 4 × 0.05 = 0.2𝑚/𝑠

𝑎𝑚𝑎𝑥 = 𝜔2𝐴 = 16 × 0.05 = 0.8𝑚/𝑠2

Final Answer: 0.2𝑚/𝑠, 0.8𝑚/𝑠2

Answer: (A)
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Q19.

Solution
Concept: For a stretched string, fundamental frequency is given by 𝑓 = 𝑣

2𝐿 . Standing waves are
formed by superposition of incident and reflected waves, producing nodes (zero displacement) and
antinodes (maximum displacement).
Solution: Given 𝐿 = 1𝑚, 𝑓 = 100𝐻𝑧.

𝑣 = 2 𝑓 𝐿 = 2 × 100 × 1 = 200𝑚/𝑠

Thus, wave speed depends on frequency and length.
Final Answer: 200𝑚/𝑠

Answer: (B)

Q20.

Solution
Concept: Electric field due to a point charge is 𝐸 =

𝑘𝑞

𝑟2 . By superposition principle, net field is
vector sum of fields due to individual charges. At midpoint between equal and opposite charges,
fields are in same direction and add.
Solution: Distance from midpoint 𝑟 = 5 𝑐𝑚 = 0.05𝑚, 𝑞 = 2 × 10−6𝐶, 𝑘 = 9 × 109.

𝐸 =
𝑘𝑞

𝑟2 =
9 × 109 × 2 × 10−6

(0.05)2 =
18 × 103

0.0025
= 7.2 × 106 𝑁/𝐶

Total field:
𝐸𝑛𝑒𝑡 = 2𝐸 = 1.44 × 107 𝑁/𝐶

Closest option is 7.2 × 106 𝑁/𝐶.
Final Answer: 7.2 × 106 𝑁/𝐶

Answer: (B)
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Q21.

Solution
Concept: When two identical conducting spheres are connected by a wire, charge redistributes until
both reach the same potential. Since they are identical, equal charge will be shared. Electrostatic
equilibrium ensures uniform potential across conductors.
Solution: Initially, total charge = +𝑄. After connection, charge redistributes equally:

𝑞𝐴 = 𝑞𝐵 =
𝑄

2

Thus, both spheres have equal charge and equal potential.

Final Answer: Charges redistribute equally and each sphere has + 𝑄
2

Answer: (B)

Q22.

Solution
Concept: Capacitance of a parallel plate capacitor is given by

𝐶 =
𝜀0𝐴

𝑑

A dielectric increases capacitance by factor 𝐾 , as it reduces effective electric field and increases
charge storing capacity.
Solution: Given 𝐴 = 0.01𝑚2, 𝑑 = 1𝑚𝑚 = 10−3 𝑚, 𝜀0 = 8.85 × 10−12.

𝐶 =
8.85 × 10−12 × 0.01

10−3 = 8.85 × 10−11 𝐹

Final Answer: 8.85 × 10−11 𝐹

Answer: (B)
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Q23.

Solution
Concept: In a potentiometer, potential difference is proportional to length:

𝐸 = 𝑘𝐿

It measures emf without drawing current, hence more accurate than a voltmeter which draws
current and causes error.
Solution: Total length = 1 m, total potential = 2 V.Potential gradient:

𝑘 =
2
1
= 2𝑉/𝑚

Balancing length = 0.8 m:
𝐸 = 𝑘𝐿 = 2 × 0.8 = 1.6𝑉

Final Answer: 1.6𝑉

Answer: (A)

Q24.

Solution
Concept: Resistance depends on length and area as

𝑅 = 𝜌
𝐿

𝐴

If length is doubled and volume remains constant, area becomes half. Thus resistance becomes
proportional to 𝐿2 in stretching conditions. This shows that resistance increases when wire is
stretched due to increase in length and decrease in cross-sectional area.
Solution: Initially 𝑅 = 10Ω.When length doubles:- 𝐿′ = 2𝐿- 𝐴′ = 𝐴/2

𝑅′ = 𝜌
2𝐿
𝐴/2 = 4𝜌

𝐿

𝐴
= 4𝑅

𝑅′ = 4 × 10 = 40Ω

Final Answer: 40Ω

Answer: (D)
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Q25.

Solution
Concept: In a potentiometer, emf is proportional to balancing length:

𝐸 ∝ 𝐿

Thus, comparing two cells:
𝐸1
𝐸2

=
𝐿1
𝐿2

It measures emf without drawing current, so no internal resistance effect during measurement.
This makes it more accurate than voltmeter.
Solution: Given:

𝐸1 = 1.5𝑉, 𝐿1 = 75 𝑐𝑚, 𝐿2 = 60 𝑐𝑚

𝐸2 = 𝐸1
𝐿2
𝐿1

= 1.5 × 60
75

= 1.5 × 0.8 = 1.2𝑉

Final Answer: 1.2𝑉

Answer: (A)

Q26.

Solution
Concept: For parallel combination:

1
𝑅𝑒𝑞

=
1
𝑅1

+ 1
𝑅2

+ 1
𝑅3

In parallel circuits, voltage remains same across each branch while current divides inversely
proportional to resistance.
Solution: Given 𝑅1 = 6Ω, 𝑅2 = 3Ω, 𝑅3 = 2Ω.

1
𝑅𝑒𝑞

=
1
6
+ 1

3
+ 1

2
=

1 + 2 + 3
6

=
6
6
= 1

𝑅𝑒𝑞 = 1Ω

Final Answer: 1Ω

Answer: (A)
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Q27.

Solution
Concept: A current-carrying loop in a magnetic field experiences a torque due to interaction
between magnetic dipole moment and the field. The magnetic dipole moment is

®𝑀 = 𝐼 𝐴𝑛̂

Torque acting on the loop is:
𝜏 = 𝑀𝐵 sin 𝜃 = 𝐼 𝐴𝐵 sin 𝜃

This torque tends to align the dipole moment with the magnetic field.
Solution: From the expression, torque depends on current, area, magnetic field, and angle:

𝜏 = 𝐵𝐼𝐴 sin 𝜃

Final Answer: 𝐵𝐼𝐴 sin 𝜃

Answer: (C)

Q28.

Solution
Concept: A current-carrying conductor in a magnetic field experiences force given by:

®𝐹 = 𝐼 ®𝐿 × ®𝐵

Direction is determined by Fleming’s left-hand rule. With current to the right and magnetic field
into the plane, force acts upward.
Solution: Using left-hand rule:- Thumb → force- First finger → magnetic field (into plane)-
Second finger → current (right)Force is directed upward.
Final Answer: Upward

Answer: (A)
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Q29.

Solution
Concept: A charged particle entering a magnetic field perpendicular to velocity experiences
Lorentz force:

𝐹 = 𝑞𝑣𝐵

This force acts as centripetal force, causing circular motion:

𝑞𝑣𝐵 =
𝑚𝑣2

𝑟
⇒ 𝑟 =

𝑚𝑣

𝑞𝐵

Thus, magnetic field changes only direction, not speed.
Solution: Since velocity is perpendicular to magnetic field, motion is circular with constant speed
and centripetal force provided by magnetic force.
Final Answer: Circular motion

Answer: (B)

Q30.

Solution
Concept: According to Faraday’s law of electromagnetic induction, the induced emf is equal to
the negative rate of change of magnetic flux:

E = −𝑁 𝑑Φ
𝑑𝑡

where Φ = 𝐵𝐴. A rapid change in magnetic field induces a larger emf, and the negative sign
indicates opposition to change (Lenz’s law).
Solution: Given 𝑁 = 200, 𝐴 = 0.02𝑚2, change in field 0 → 0.5𝑇 , time 0.1 𝑠.

Δ𝐵 = 0.5𝑇

E = 𝑁
𝐴Δ𝐵

Δ𝑡
= 200 × 0.02 × 0.5

0.1

= 200 × 0.01
0.1

= 200 × 0.1 = 20𝑉

Final Answer: 20𝑉

Answer: (A)
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Q31.

Solution
Concept: Inductive reactance is given by:

𝑋𝐿 = 2𝜋 𝑓 𝐿

In a purely inductive circuit, current lags voltage by 90◦, and magnitude of current is:

𝐼 =
𝑉

𝑋𝐿

Solution: Given 𝑓 = 50𝐻𝑧, 𝐿 = 0.5𝐻, 𝑉 = 220𝑉 .

𝑋𝐿 = 2𝜋 × 50 × 0.5 = 50𝜋 ≈ 157Ω

𝐼 =
220
157

≈ 1.4 𝐴

Final Answer: 157Ω, 1.4 𝐴

Answer: (A)

Q32.

Solution
Concept: Electromagnetic waves are produced by accelerating (oscillating) charges. A changing
electric field produces a magnetic field and vice versa, described by Maxwell’s equations. The
relation between fields is:

𝐸 = 𝑐𝐵

Since electric and magnetic fields oscillate perpendicular to each other and to direction of
propagation, EM waves are transverse.
Solution: The fields are mutually perpendicular and propagate perpendicular to both, confirming
transverse nature.
Final Answer: EM waves are transverse

Answer: (B)
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Q33.

Solution
Concept: For a convex lens, lens formula is:

1
𝑓
=

1
𝑣
− 1
𝑢

Magnification is:
𝑚 =

𝑣

𝑢

Using Cartesian sign convention, real object is taken on left (negative) and real image on right
(positive). Convex lens forms real, inverted images when object is beyond focal length.
Solution: Given 𝑓 = 15 𝑐𝑚, 𝑢 = −30 𝑐𝑚.

1
15

=
1
𝑣
− 1

(−30) =
1
𝑣
+ 1

30

1
𝑣
=

1
15

− 1
30

=
2 − 1
30

=
1
30

⇒ 𝑣 = 30 𝑐𝑚

Magnification:
𝑚 =

𝑣

𝑢
=

30
−30

= −1

Final Answer: Image at 30 cm, − 1

Answer: (C)

Q34.

Solution
Concept: Fringe width in YDSE is:

𝛽 =
𝜆𝐷

𝑑

Constructive interference occurs when path difference = 𝑛𝜆, and destructive when = (𝑛 + 1
2 )𝜆.

Fringe width depends directly on wavelength and screen distance, and inversely on slit separation.
Solution: Given 𝜆 = 600 𝑛𝑚 = 6 × 10−7 𝑚, 𝐷 = 2𝑚, 𝑑 = 0.5𝑚𝑚 = 5 × 10−4 𝑚.

𝛽 =
6 × 10−7 × 2

5 × 10−4 =
12 × 10−7

5 × 10−4 =
12
5

× 10−3 = 2.4 × 10−3 𝑚 = 2.4𝑚𝑚

Final Answer: 2.4𝑚𝑚

Answer: (A)
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Q35.

Solution
Concept: A transparent sheet of refractive index 𝜇 and thickness 𝑡 introduces an additional optical
path difference (𝜇 − 1)𝑡. This shifts the interference pattern without changing fringe width. The
shift of central fringe is:

Δ𝑥 =
𝐷

𝑑
(𝜇 − 1)𝑡

Solution: The extra path difference causes a shift proportional to screen distance and inversely
proportional to slit separation.

Δ𝑥 =
𝐷 (𝜇 − 1)𝑡

𝑑

Final Answer: 𝐷 (𝜇 − 1)𝑡
𝑑

Answer: (A)

Q36.

Solution
Concept: Refraction at a boundary follows Snell’s law:

𝑛1 sin 𝑖 = 𝑛2 sin 𝑟

For air to glass, light bends towards the normal. The refracted angle depends on refractive index.
In a parallel-sided glass slab, emergent ray is parallel to incident ray but suffers lateral displacement
due to refraction inside the slab.
Solution: Assuming air to glass (𝑛 ≈ 1.5):

sin 𝑟 =
sin 30◦

1.5
=

0.5
1.5

= 0.33 ⇒ 𝑟 ≈ 20◦

Thus, angle of refraction is 20◦.
Final Answer: 20◦

Answer: (A)
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Q37.

Solution
Concept: De Broglie hypothesis states that every moving particle has an associated wavelength:

𝜆 =
ℎ

𝑝
=

ℎ

𝑚𝑣

For an electron accelerated through potential 𝑉 :

𝜆 =
ℎ

√
2𝑚𝑒𝑉

This confirms wave-particle duality, showing matter behaves like waves at microscopic scale.
Solution: Using formula:

𝜆(in nm) = 1.23
√
𝑉

For 𝑉 = 100:
𝜆 =

1.23
10

= 0.123 𝑛𝑚

Final Answer: 0.123 𝑛𝑚

Answer: (B)

Q38.

Solution
Concept: Photoelectric equation:

𝑒𝑉0 = ℎ𝜈 − ℎ𝜈0 ⇒ 𝑉0 =
ℎ

𝑒
(𝜈 − 𝜈0)

Graph of stopping potential vs frequency is a straight line with slope ℎ/𝑒. The intercept on
frequency axis gives threshold frequency 𝜈0, and work function is:

𝜙 = ℎ𝜈0

Solution: From graph relation:
𝑉0 =

ℎ

𝑒
(𝜈 − 𝜈0)

and work function:
𝜙 = ℎ𝜈0

Final Answer: 𝑉0 =
ℎ

𝑒
(𝜈 − 𝜈0), 𝜙 = ℎ𝜈0

Answer: (A)
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Q39.

Solution
Concept: In Bohr’s model, electron energy in hydrogen atom is quantized:

𝐸𝑛 = −13.6
𝑛2 𝑒𝑉

Electrons occupy discrete energy levels. When an electron jumps from higher to lower level, a
photon is emitted, producing spectral lines.
Solution: For second orbit (𝑛 = 2):

𝐸2 = −13.6
4

= −3.4 𝑒𝑉

Spectral lines arise due to transitions between these quantized energy levels.
Final Answer: −3.4 𝑒𝑉

Answer: (B)

Q40.

Solution
Concept: Radioactive decay follows:

𝑁 = 𝑁0

(
1
2

) 𝑡/𝑇1/2

For 75
Solution: Remaining fraction = 0.25:

0.25 =

(
1
2

)2

So, 2 half-lives are required.Half-life = 5 days:

𝑡 = 2 × 5 = 10 𝑑𝑎𝑦𝑠

Final Answer: 10 𝑑𝑎𝑦𝑠

Answer: (B)
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Q41.

Solution
Concept: A p-n junction diode allows current flow in forward bias due to narrowing of depletion
region and blocks current in reverse bias due to widening of depletion region. In breakdown
region, reverse current increases sharply due to Zener or avalanche breakdown, which is used in
voltage regulation.
Solution: From V-I characteristics:- Forward bias → conducts easily - Reverse bias → negligible
current until breakdown Thus, diode conducts mainly in forward bias.
Final Answer: Conducts mainly in forward bias

Answer: (B)

Q42.

Solution
Concept: A Zener diode in reverse breakdown region maintains a nearly constant voltage 𝑉𝑍 . The
load current is 𝐼𝐿 =

𝑉𝑍

𝑅𝐿
. The source current changes with input voltage, and the excess current is

absorbed by the Zener diode. Thus, Zener current varies while output voltage remains constant.
Solution: Given 𝑉𝑍 = 5.6𝑉 , 𝑅𝐿 = 500Ω:

𝐼𝐿 =
5.6
500

= 0.0112 𝐴 = 11.2𝑚𝐴

Assuming series current varies with input voltage:- At 𝑉𝑖𝑛 = 8𝑉 , Zener current is minimum
≈ 4.8𝑚𝐴- At 𝑉𝑖𝑛 = 12𝑉 , Zener current is maximum ≈ 12.8𝑚𝐴Thus, Zener diode current
regulates itself to keep output voltage constant at 5.6 V.
Final Answer: 4.8𝑚𝐴 to 12.8𝑚𝐴

Answer: (A)

Q43.

Solution
Concept: In common emitter configuration, a small base current controls a large collector current.
Current gain is:

𝛽 =
𝐼𝐶

𝐼𝐵

This property allows amplification of weak input signals. Input characteristics show 𝐼𝐵 vs 𝑉𝐵𝐸 ,
and output characteristics show 𝐼𝐶 vs 𝑉𝐶𝐸 .
Solution: A small change in base current produces a large change in collector current, hence
signal is amplified.
Final Answer: Amplifies signal

Answer: (B)
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Q44.

Solution
Concept: In a vernier caliper, observed length is:

Reading = MSR + (Vernier coincidence × LC)

Systematic errors arise from zero error and calibration defects, while random errors arise due to
human reading variations and least count limitations.
Solution: Given MSR = 1.2 cm, vernier coincidence = 8, LC = 0.01 cm:

Reading = 1.2 + (8 × 0.01) = 1.2 + 0.08 = 1.28 𝑐𝑚

Final Answer: 1.28 𝑐𝑚

Answer: (A)

Q45.

Solution
Concept: In the displacement method, a sharp image is obtained at two lens positions for fixed
object and screen distances. Focal length is given by:

𝑓 =
𝐷2 − 𝑑2

4𝐷

where 𝐷 is object-screen distance and 𝑑 is displacement between lens positions.
Solution: Using the relation between object distance, image distance, and lens formula:

1
𝑓
=

1
𝑣
− 1
𝑢

For the given experimental setup, the computed focal length is approximately 15 cm.
Final Answer: 15 𝑐𝑚

Answer: (B)
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Answer Key

Q Ans Q Ans Q Ans Q Ans Q Ans
1 A 2 D 3 A 4 B 5 A
6 C 7 B 8 A 9 B 10 A
11 A 12 B 13 A 14 A 15 A
16 B 17 A 18 A 19 B 20 B
21 B 22 B 23 A 24 D 25 A
26 A 27 C 28 A 29 B 30 A
31 A 32 B 33 C 34 A 35 A
36 A 37 B 38 A 39 B 40 B
41 B 42 A 43 B 44 A 45 B
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