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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. The dimensions of [𝜖0𝜇0]−1/2 are:

(A) [𝐿𝑇−1]

(B) [𝐿−1𝑇]

(C) [𝐿2𝑇−2]

(D) [𝐿−2𝑇2]

Q2. A person traveling in a straight line moves with a constant velocity 𝑣1 for certain
distance 𝑥 and with a constant velocity 𝑣2 for next equal distance. The average
velocity 𝑣 is given by the relation:

(A) 𝑣 = √
𝑣1𝑣2

(B) 2
𝑣
= 1

𝑣1
+ 1
𝑣2

(C) 𝑣
2 =

𝑣1+𝑣2
2

(D) 𝑣 = 𝑣1+𝑣2
2

Q3. A ball is thrown vertically downward with a velocity of 20 m/s from the top of a
tower. It hits the ground after some time with a velocity of 80 m/s. The height
of the tower is: (𝑔 = 10 m/s2)

(A) 340 m

(B) 320 m
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(C) 300 m

(D) 360 m

Q4. A body of mass 𝑚 hits a rigid wall with velocity 𝑣 at an angle of 60◦ with the
normal and bounces back with the same speed and at the same angle. The
magnitude of the change in momentum of the body is:

(A) 𝑚𝑣

(B) 2𝑚𝑣

(C) 𝑚𝑣
2

(D)
√

3𝑚𝑣

Q5. A block of mass 𝑚 is placed on a smooth inclined plane of inclination 𝜃 with the
horizontal. The force exerted by the plane on the block has a magnitude:

(A) 𝑚𝑔

(B) 𝑚𝑔 sin 𝜃
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(C) 𝑚𝑔 cos 𝜃

(D) 𝑚𝑔 tan 𝜃

Q6. A body of mass 3 kg is under a constant force which causes a displacement 𝑠 in
meters in time 𝑡, given by 𝑠 = 1

3𝑡
2. Work done by the force in 2 seconds is:

(A) 19
5 J

(B) 5
19 J

(C) 3
8 J

(D) 8
3 J

Q7. A vertical spring with force constant 𝑘 is fixed on a table. A ball of mass 𝑚 at a
height ℎ above the free upper end of the spring falls vertically on the spring so
that the spring is compressed by a distance 𝑑. The net work done in the process
is:

(A) 𝑚𝑔(ℎ + 𝑑) + 1
2𝑘𝑑

2

(B) 𝑚𝑔(ℎ + 𝑑) − 1
2𝑘𝑑

2

(C) 𝑚𝑔(ℎ − 𝑑) − 1
2𝑘𝑑

2

(D) 𝑚𝑔(ℎ − 𝑑) + 1
2𝑘𝑑

2

Q8. Two particles of masses 5 kg and 10 kg respectively are attached to the two ends
of a rigid rod of length 1 m with negligible mass. The center of mass of the
system from the 5 kg particle is nearly at a distance of:

(A) 33 cm

(B) 50 cm

(C) 67 cm

(D) 80 cm

Q9. A solid sphere is rotating freely about its symmetry axis in free space. The
radius of the sphere is increased keeping its mass same. Which of the following
physical quantities would remain constant for the sphere?
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(A) Angular velocity

(B) Moment of inertia

(C) Rotational kinetic energy

(D) Angular momentum

Q10. The acceleration due to gravity at a height 1 km above the earth is the same as at
a depth 𝑑 below the surface of earth. Then:

(A) 𝑑 = 1 km

(B) 𝑑 = 3
2 km

(C) 𝑑 = 2 km

(D) 𝑑 = 1
2 km

Q11. A body weighs 200 N on the surface of the earth. How much will it weigh half
way down to the center of the earth?

(A) 100 N

(B) 150 N

(C) 200 N

(D) 250 N

Q12. The Young’s modulus of a wire of length 𝐿 and radius 𝑟 is 𝑌 units. If the length
is reduced to 𝐿/2 and radius to 𝑟/2, its Young’s modulus will be:

(A) 𝑌/2
(B) 𝑌

(C) 2𝑌

(D) 4𝑌

Q13. A small sphere of radius 𝑟 falls from rest in a viscous liquid. As a result, heat is
produced due to viscous force. The rate of production of heat when the sphere
attains its terminal velocity, is proportional to:
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(A) 𝑟3

(B) 𝑟2

(C) 𝑟5

(D) 𝑟4

Q14. The cylindrical tube of a spray pump has radius 𝑅, one end of which has 𝑛 fine
holes, each of radius 𝑟. If the speed of the liquid in the tube is 𝑉 , the speed of
the ejection of the liquid through the holes is:

(A) 𝑉𝑅2

𝑛𝑟2

(B) 𝑉𝑅2

𝑛2𝑟2

(C) 𝑉𝑅2

𝑛𝑟

(D) 𝑉𝑅

𝑛𝑟2

Q15. A Carnot engine having an efficiency of 𝜂 = 1/10 as heat engine, is used as
a refrigerator. If the work done on the system is 10 J, the amount of energy
absorbed from the reservoir at lower temperature is:

(A) 90 J

(B) 99 J

(C) 100 J

(D) 1 J

Q16. The average thermal energy for a mono-atomic gas is: (𝑘𝐵 is Boltzmann constant
and 𝑇 is absolute temperature)

(A) 1
2𝑘𝐵𝑇

(B) 3
2𝑘𝐵𝑇

(C) 5
2𝑘𝐵𝑇

(D) 7
2𝑘𝐵𝑇
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Q17. A particle is executing SHM with an amplitude 𝐴. At what distance from the
mean position is its kinetic energy equal to its potential energy?

(A) 𝐴/2

(B) 𝐴/
√

2

(C) 𝐴/
√

3

(D) 𝐴/4

Q18. A tuning fork with frequency 800 Hz produces resonance in a resonance column
tube with upper end open and lower end closed by water surface. Successive
resonances are observed at lengths 9.75 cm, 31.25 cm and 52.75 cm. The speed
of sound in air is:

(A) 344 m/s

(B) 172 m/s

(C) 516 m/s

(D) 250 m/s

Q19. Two point charges +𝑞 and −𝑞 are held fixed at (−𝑑, 0) and (𝑑, 0) respectively of
a 𝑥-𝑦 coordinate system. Then:

(A) The electric field ®𝐸 at all points on the 𝑥-axis has the same direction

(B) Electric field at all points on 𝑦-axis is along 𝑥-axis

(C) No work is done in moving a test charge along the 𝑦-axis
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(D) Both (B) and (C)

Q20. A parallel plate capacitor having cross-sectional area 𝐴 and separation 𝑑 has air
in between the plates. Now an insulating slab of same area but thickness 𝑑/2
and dielectric constant 𝐾 = 4 is inserted. The new capacitance will be:

(A) 1.6𝜖0𝐴/𝑑

(B) 2𝜖0𝐴/𝑑

(C) 4𝜖0𝐴/𝑑

(D) 0.8𝜖0𝐴/𝑑

Q21. A hollow metal sphere of radius 𝑅 is uniformly charged. The electric field due
to the sphere at a distance 𝑟 from the centre:

(A) Increases as 𝑟 increases for 𝑟 < 𝑅 and for 𝑟 > 𝑅

(B) Zero as 𝑟 increases for 𝑟 < 𝑅, decreases as 𝑟 increases for 𝑟 > 𝑅

(C) Zero as 𝑟 increases for 𝑟 < 𝑅, increases as 𝑟 increases for 𝑟 > 𝑅

(D) Decreases as 𝑟 increases for 𝑟 < 𝑅 and for 𝑟 > 𝑅

Q22. The resistance of a wire is 𝑅 Ω. If it is melted and stretched to 𝑛 times its original
length, its new resistance will be:

(A) 𝑛𝑅

(B) 𝑅/𝑛

(C) 𝑛2𝑅

(D) 𝑅/𝑛2

Q23. A potentiometer wire has length 4 m and resistance 8 Ω. The resistance that
must be connected in series with the wire and an accumulator of e.m.f. 2 V, so
as to get a potential gradient 1 mV/cm on the wire is:

(A) 40 Ω
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(B) 44 Ω

(C) 48 Ω

(D) 32 Ω

(E) 32 Ω

Q24. Ten identical cells each of potential 𝐸 and internal resistance 𝑟 are connected in
series to form a closed circuit. An ideal voltmeter connected across three cells
will read:

(A) 10𝐸

(B) 3𝐸

(C) 7𝐸

(D) Zero

Q25. In a Wheatstone bridge, all the four arms have equal resistance 𝑅. If the resistance
of the galvanometer arm is also 𝑅, the equivalent resistance of the combination
as seen by the battery is:

(A) 𝑅/4

(B) 𝑅/2

(C) 𝑅

(D) 2𝑅
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Q26. An electron is moving in a circular path under the influence of a transverse
magnetic field of 3.57 × 10−2 T. If the value of 𝑒/𝑚 is 1.76 × 1011 C/kg, the
frequency of revolution of the electron is:

(A) 1 GHz

(B) 100 MHz

(C) 62.8 MHz

(D) 6.28 GHz

Q27. A long solenoid of radius 𝑅 carries a time (𝑡) dependent current 𝐼 (𝑡) = 𝐼0𝑡 (1− 𝑡).
A ring of radius 2𝑅 is placed coaxially near its middle. During the time interval
0 ≤ 𝑡 ≤ 1, the induced current (𝐼𝑖𝑛𝑑) and induced e.m.f. (𝑒𝑖𝑛𝑑) in the ring vary
as:

(A) Direction of 𝐼𝑖𝑛𝑑 remains unchanged

(B) 𝑒𝑖𝑛𝑑 is maximum at 𝑡 = 0.5

(C) 𝑒𝑖𝑛𝑑 is zero at 𝑡 = 0.5

(D) Direction of 𝐼𝑖𝑛𝑑 changes at 𝑡 = 0.25

Q28. The magnetic susceptibility is negative for:

(A) Ferromagnetic materials only

(B) Paramagnetic materials only

(C) Diamagnetic materials only

(D) Paramagnetic and ferromagnetic materials

Q29. A transformer having efficiency of 90% is working on 200 V and 3 kW power
supply. If the current in the secondary coil is 6 A, the voltage across the
secondary coil and the current in the primary coil respectively are:

(A) 300 V, 15 A

(B) 450 V, 15 A
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(C) 450 V, 13.5 A

(D) 600 V, 15 A

Q30. The ratio of amplitude of magnetic field to the amplitude of electric field for an
electromagnetic wave propagating in vacuum is equal to:

(A) The speed of light in vacuum

(B) Reciprocal of speed of light in vacuum

(C) The ratio of magnetic permeability to electric permittivity

(D) Unity

Q31. An object is placed at a distance of 40 cm from a concave mirror of focal length
15 cm. If the object is displaced through a distance of 20 cm towards the mirror,
the displacement of the image will be:

(A) 30 cm away from the mirror

(B) 36 cm away from the mirror

(C) 30 cm towards the mirror

(D) 36 cm towards the mirror

Q32. In Young’s double slit experiment, the distance between slits is 𝑑, the distance
between slits and screen is 𝐷. If the intensity at the center of the screen is 𝐼0,
the intensity at a point where the path difference is 𝜆/4 will be:

(A) 𝐼0

(B) 𝐼0/2

(C) 𝐼0/4

(D) Zero

Q33. Astronomical refractive telescope has an objective of focal length 20 m and an
eyepiece of focal length 2 cm. Which of the following is true?

10 | Collegedunia |

https://www.collegedunia.com


NEET UG Sample Paper Physics

(A) The magnifying power of the telescope is 1000

(B) The length of the telescope tube is 20.02 m

(C) The image formed is inverted

(D) All of these

Q34. A light ray is incident perpendicularly to one face of a 90◦ prism and is totally
internally reflected at the glass-air interface. If the angle of reflection is 45◦, we
conclude that the refractive index 𝑛 is:

(A) 𝑛 < 1/2
(B) 𝑛 >

√
2

(C) 𝑛 > 1/
√

2

(D) 𝑛 <
√

2

Q35. When the energy of the incident radiation is increased by 20%, the kinetic energy
of the photoelectrons emitted from a metal surface increased from 0.5 eV to
0.8 eV. The work function of the metal is:

(A) 0.65 eV

(B) 1.0 eV

(C) 1.3 eV

(D) 1.5 eV

Q36. The de Broglie wavelength of a neutron in thermal equilibrium with heavy water
at a temperature 𝑇 (Kelvin) and mass 𝑚, is:
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(A) ℎ√
3𝑚𝑘𝐵𝑇

(B) 2ℎ√
3𝑚𝑘𝐵𝑇

(C) ℎ√
𝑚𝑘𝐵𝑇

(D) ℎ√
2𝑚𝑘𝐵𝑇

Q37. The ratio of wavelengths of the last line of Balmer series and the last line of
Lyman series is:

(A) 1

(B) 4

(C) 0.5

(D) 2

Q38. If the nuclear radius of 27Al is 3.6 fermi, the approximate nuclear radius of 64Cu
in fermi is:

(A) 2.4

(B) 1.2

(C) 4.8

(D) 3.6

Q39. For a transistor action, which of the following statements is correct?

(A) Base, emitter and collector regions should have same size

(B) Both emitter junction as well as the collector junction are forward biased

(C) The base region must be very thin and lightly doped

(D) Base, emitter and collector regions should have same doping concentrations

Q40. For the given logic gates combination, the output 𝑌 becomes 1 when:
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(A) 𝐴 = 1, 𝐵 = 0, 𝐶 = 0

(B) 𝐴 = 1, 𝐵 = 1, 𝐶 = 0

(C) 𝐴 = 0, 𝐵 = 1, 𝐶 = 1

(D) 𝐴 = 1, 𝐵 = 0, 𝐶 = 1

Q41. The solids which have the negative temperature coefficient of resistance are:

(A) Metals only

(B) Semiconductors only

(C) Insulators and semiconductors

(D) Insulators only

Q42. The displacement of a particle executing SHM is given by 𝑦 = 5 sin(20𝑡+0.5) m.
The frequency of the oscillation is:

(A) 20/𝜋 Hz

(B) 10/𝜋 Hz

(C) 20 Hz

(D) 10 Hz

Q43. In a screw gauge, the graduation in the main scale is 1 mm and the number of
divisions on a circular scale is 100. The least count of the screw gauge is:

(A) 0.01 mm

(B) 0.1 mm

(C) 0.01 cm

(D) 0.001 mm

Q44. A student measures the distance traversed in free fall of a body, initially at rest in
a given time. He uses this data to estimate 𝑔. If the maximum percentage errors
in measurement of distance and time are 𝑒1 and 𝑒2 respectively, the percentage
error in the estimation of 𝑔 is:
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(A) 𝑒1 + 2𝑒2

(B) 𝑒1 + 𝑒2

(C) 𝑒1 − 2𝑒2

(D) 𝑒2 − 𝑒1

Q45. The increase in energy of a metal bar of length 𝐿 and cross-sectional area 𝐴
when compressed with a force 𝐹 along its length is: (𝑌 is Young’s modulus)

(A) 𝐹2𝐿/(2𝐴𝑌 )

(B) 𝐹2𝐿/(𝐴𝑌 )

(C) 𝐹𝐿/(𝐴𝑌 )

(D) 𝐹2𝐿2/(2𝐴𝑌 )
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Detailed Solutions

Q1.

Solution
Concept:
The term [𝜖0𝜇0]−1/2 is mathematically equivalent to 1√

𝜇0 𝜖0
. In electromagnetism, this expression

represents the speed of light (𝑐) in vacuum, as derived from Maxwell’s equations:

𝑐 =
1

√
𝜇0𝜖0

Therefore, the dimensions of this expression must match the dimensions of velocity.
Solution:
1. Identify the relationship:

𝑣 =
1

√
𝜇0𝜖0

= (𝜇0𝜖0)−1/2

2. The dimensions of velocity (𝑣) are given by:

[𝑣] = Distance
Time

=
[𝐿]
[𝑇]

3. Rewriting in standard dimensional form:

[𝑣] = [𝐿𝑇−1]

4. Since the expression in the question is equal to the speed of light, its dimensions are [𝐿𝑇−1].
Final Answer: The dimensions are [𝐿𝑇−1].

Answer: (A)
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Q2.

Solution
Concept:
Average velocity for a journey divided into equal distances is the harmonic mean of the individual
velocities. If a body covers two equal distances 𝑥 with velocities 𝑣1 and 𝑣2, the total time taken is
the sum of the times for each segment.
Solution:
1. Let the first distance be 𝑥 and the second distance be 𝑥. Total distance = 2𝑥. 2. Time taken for
the first segment:

𝑡1 =
𝑥

𝑣1

3. Time taken for the second segment:
𝑡2 =

𝑥

𝑣2

4. Total time taken:
𝑇 = 𝑡1 + 𝑡2 =

𝑥

𝑣1
+ 𝑥

𝑣2
= 𝑥

(
𝑣1 + 𝑣2
𝑣1𝑣2

)
5. Average velocity (𝑣) is:

𝑣 =
Total Distance

Total Time
=

2𝑥

𝑥

(
𝑣1+𝑣2
𝑣1𝑣2

)
6. Simplify the expression:

𝑣 =
2𝑣1𝑣2
𝑣1 + 𝑣2

7. Rearranging to match the options:

1
𝑣
=
𝑣1 + 𝑣2
2𝑣1𝑣2

=
1

2𝑣2
+ 1

2𝑣1

2
𝑣
=

1
𝑣1

+ 1
𝑣2

Final Answer: The relation is 2
𝑣
= 1
𝑣1

+ 1
𝑣2

.

Answer: (B)
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Q3.

Solution
Concept:
For a body moving under constant acceleration (gravity), we can use the third equation of motion
to find the displacement (height) if the initial velocity, final velocity, and acceleration are known.
The equation is:

𝑣2 = 𝑢2 + 2𝑎𝑠

Solution:
1. Given data: Initial velocity 𝑢 = 20 m/s Final velocity 𝑣 = 80 m/s Acceleration 𝑔 = 10 m/s2

(downward) 2. Let the height of the tower be ℎ. Using the equation:

𝑣2 = 𝑢2 + 2𝑔ℎ

3. Substitute the values:
(80)2 = (20)2 + 2(10)ℎ

4. Calculate the squares:
6400 = 400 + 20ℎ

5. Isolate ℎ:
6000 = 20ℎ

ℎ =
6000
20

= 300 m

Final Answer: The height of the tower is 300 m.

Answer: (C)

Q4.

Solution
Concept:
Momentum is a vector quantity ( ®𝑝 = 𝑚®𝑣). The change in momentum (Δ ®𝑝) is the vector difference
between final and initial momentum. When a ball bounces off a wall at an angle, the component of
momentum parallel to the wall remains unchanged (assuming no friction), while the component
perpendicular to the wall reverses direction.
Solution:
1. Let the wall be in the 𝑦𝑧-plane and the normal be along the 𝑥-axis. 2. Initial velocity components:
𝑣𝑥 = 𝑣 cos 60◦ (towards the wall) 𝑣𝑦 = 𝑣 sin 60◦ (parallel to the wall) 3. Final velocity components:
𝑣′𝑥 = −𝑣 cos 60◦ (away from the wall) 𝑣′𝑦 = 𝑣 sin 60◦ (parallel to the wall) 4. Change in momentum
along 𝑦-axis: Δ𝑝𝑦 = 𝑚(𝑣 sin 60◦ − 𝑣 sin 60◦) = 0 5. Change in momentum along 𝑥-axis (normal
to the wall): Δ𝑝𝑥 = 𝑚(−𝑣 cos 60◦) − 𝑚(𝑣 cos 60◦) = −2𝑚𝑣 cos 60◦ 6. Magnitude of change:
|Δ ®𝑝 | = 2𝑚𝑣 cos 60◦ 7. Since cos 60◦ = 1/2: |Δ ®𝑝 | = 2𝑚𝑣 × 1

2 = 𝑚𝑣

Final Answer: The magnitude of change in momentum is 𝑚𝑣.

Answer: (A)
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Q5.

Solution
Concept:
When a block is placed on an inclined plane, the gravitational force 𝑚𝑔 acts vertically downwards.
This force can be resolved into two components: one perpendicular to the plane (𝑚𝑔 cos 𝜃) and
one parallel to the plane (𝑚𝑔 sin 𝜃). The force exerted by the plane on the block is the normal
reaction force (𝑁).
Solution:
1. Draw the free body diagram of the block. 2. The forces acting on the block are: - Weight 𝑚𝑔
acting downwards. - Normal force 𝑁 acting perpendicular to the surface of the plane. 3. Since
there is no movement or acceleration in the direction perpendicular to the inclined plane, the forces
in this direction must be balanced. 4. Balancing forces perpendicular to the plane:

𝑁 = 𝑚𝑔 cos 𝜃

5. The force exerted by the plane on the block is exactly this normal reaction force.
Final Answer: The force exerted by the plane is 𝑚𝑔 cos 𝜃.

Answer: (C)
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Q6.

Solution
Concept:
Work done by a force can be calculated using the Work-Energy Theorem, which states that work
done is equal to the change in kinetic energy (𝑊 = Δ𝐾𝐸), or by using the formula𝑊 =

∫
𝐹 𝑑𝑠.

Since we are given displacement as a function of time, we can find velocity and acceleration to
determine the force and work.
Solution:
1. Given displacement 𝑠 = 1

3 𝑡
2. 2. Velocity 𝑣 is the first derivative of displacement with respect to

time:
𝑣 =

𝑑𝑠

𝑑𝑡
=
𝑑

𝑑𝑡

(
1
3
𝑡2

)
=

2
3
𝑡

3. Initial velocity at 𝑡 = 0 s:
𝑢 =

2
3
(0) = 0 m/s

4. Final velocity at 𝑡 = 2 s:
𝑣 𝑓 =

2
3
(2) = 4

3
m/s

5. Work done is the change in kinetic energy:

𝑊 =
1
2
𝑚𝑣2

𝑓 −
1
2
𝑚𝑢2

6. Substitute 𝑚 = 3 kg and the velocities:

𝑊 =
1
2
(3)

(
4
3

)2
− 0

𝑊 =
3
2
× 16

9
=

16
6

=
8
3

J

Final Answer: The work done is 8/3 J.

Answer: (D)
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Q7.

Solution
Concept:
The net work done on the ball is the sum of the work done by gravity and the work done by
the spring force. According to the Work-Energy Theorem, the net work done on an object is
equal to its change in kinetic energy. Since the ball starts from rest and ends at rest (at maximum
compression), the net work done is zero. However, the question asks for the individual components
of work or the expression representing the process.
Solution:
1. Work done by gravity (𝑊𝑔): The ball descends a total vertical distance of (ℎ + 𝑑). Gravity does
positive work:

𝑊𝑔 = 𝑚𝑔(ℎ + 𝑑)

2. Work done by the spring (𝑊𝑠): The spring resists the compression. The work done by a spring
is −1

2 𝑘𝑥
2. Here, 𝑥 = 𝑑:

𝑊𝑠 = −1
2
𝑘𝑑2

3. The "net work done" in the context of the potential energy change or the work applied to the
system to compress it is the sum of these two:

𝑊𝑛𝑒𝑡 = 𝑚𝑔(ℎ + 𝑑) −
1
2
𝑘𝑑2

4. In equilibrium at the end of the motion, the total energy is conserved, and the expression
𝑚𝑔(ℎ + 𝑑) − 1

2 𝑘𝑑
2 = 0. The question asks for the resultant work expression.

Final Answer: The expression is 𝑚𝑔(ℎ + 𝑑) − 1
2 𝑘𝑑

2.

Answer: (B)
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Q8.

Solution
Concept:
The position of the center of mass (𝑋𝑐𝑚) for a system of two particles is calculated using the
formula:

𝑋𝑐𝑚 =
𝑚1𝑥1 + 𝑚2𝑥2
𝑚1 + 𝑚2

where 𝑚 represents mass and 𝑥 represents the position from a chosen origin.
Solution:
1. Let the 5 kg particle be at the origin (𝑥1 = 0 m). 2. The 10 kg particle is at the other end of the
1 m rod (𝑥2 = 1 m). 3. Substitute the values into the center of mass formula:

𝑋𝑐𝑚 =
(5 × 0) + (10 × 1)

5 + 10

4. Calculate the result:
𝑋𝑐𝑚 =

10
15

=
2
3

m

5. Convert meters to centimeters:

𝑋𝑐𝑚 =
2
3
× 100 ≈ 66.67 cm

6. Rounding to the nearest whole number given in options, we get 67 cm.
Final Answer: The center of mass is at 67 cm from the 5 kg mass.

Answer: (C)

Q9.

Solution
Concept:
According to the Law of Conservation of Angular Momentum, if no external torque acts on a
system, the total angular momentum (𝐿) remains constant. For a rotating body, 𝐿 = 𝐼𝜔, where 𝐼
is the moment of inertia and 𝜔 is the angular velocity.
Solution:
1. The sphere is in "free space," meaning there are no external torques acting upon it (𝜏𝑒𝑥𝑡 = 0).
2. When the radius increases, the moment of inertia 𝐼 = 2

5𝑀𝑅
2 increases because 𝐼 ∝ 𝑅2. 3.

Since 𝐿 = 𝐼𝜔 must remain constant, an increase in 𝐼 results in a decrease in 𝜔. 4. Kinetic energy
𝐾 = 𝐿2

2𝐼 will also change (decrease) as 𝐼 increases. 5. Therefore, the only quantity that must
remain constant by physical law in the absence of external torque is the angular momentum.
Final Answer: Angular momentum remains constant.

Answer: (D)
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Q10.

Solution
Concept:
The variation of acceleration due to gravity 𝑔 with height ℎ (for ℎ ≪ 𝑅) and depth 𝑑 is given by: -
At height ℎ: 𝑔ℎ = 𝑔(1 − 2ℎ

𝑅
) - At depth 𝑑: 𝑔𝑑 = 𝑔(1 − 𝑑

𝑅
)

Solution:
1. According to the problem, the acceleration due to gravity is the same at height ℎ and depth 𝑑:

𝑔ℎ = 𝑔𝑑

2. Substitute the approximation formulas:

𝑔

(
1 − 2ℎ

𝑅

)
= 𝑔

(
1 − 𝑑

𝑅

)
3. Cancel 𝑔 and 1 from both sides:

−2ℎ
𝑅

= − 𝑑
𝑅

4. Solving for 𝑑:
𝑑 = 2ℎ

5. Given ℎ = 1 km:
𝑑 = 2(1 km) = 2 km

Final Answer: The depth is 2 km.

Answer: (C)
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Q11.

Solution
Concept:
The acceleration due to gravity at a depth 𝑑 below the surface of the earth is given by the formula:

𝑔′ = 𝑔

(
1 − 𝑑

𝑅

)
where 𝑔 is the acceleration at the surface and 𝑅 is the radius of the earth. Since weight𝑊 = 𝑚𝑔,
the weight at depth 𝑑 scales linearly with the local acceleration due to gravity.
Solution:
1. Given the initial weight at the surface (𝑑 = 0):

𝑊 = 𝑚𝑔 = 200 N

2. The body is "half way down to the center," which means the depth 𝑑 is:

𝑑 =
𝑅

2

3. Calculate the new acceleration due to gravity 𝑔′:

𝑔′ = 𝑔

(
1 − 𝑅/2

𝑅

)
= 𝑔

(
1 − 1

2

)
=
𝑔

2

4. The new weight𝑊 ′ is:
𝑊 ′ = 𝑚𝑔′ = 𝑚

(𝑔
2

)
=
𝑚𝑔

2
5. Substitute the initial weight:

𝑊 ′ =
200 N

2
= 100 N

Final Answer: The weight half way down is 100 N.

Answer: (A)
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Q12.

Solution
Concept:
Young’s modulus (𝑌 ) is a material property. It depends only on the nature of the material (e.g.,
steel, copper, aluminum) and the temperature. It is defined as the ratio of tensile stress to tensile
strain:

𝑌 =
Stress
Strain

It does not depend on the geometric dimensions (length or radius) of the wire.
Solution:
1. Young’s modulus is an intensive property of the material. 2. Even if the length (𝐿) is changed to
𝐿/2 and the radius (𝑟) is changed to 𝑟/2, the material of the wire remains the same. 3. Therefore,
the value of Young’s modulus will not change regardless of the physical dimensions of the specimen.
4. The modulus remains 𝑌 .
Final Answer: The Young’s modulus will be 𝑌 .

Answer: (B)
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Q13.

Solution
Concept:
When a sphere reaches terminal velocity (𝑣𝑡 ) in a viscous medium, the viscous force is given by
Stokes’ Law: 𝐹 = 6𝜋𝜂𝑟𝑣𝑡 . The rate of production of heat is equal to the power dissipated by this
viscous force:

𝑃 = 𝐹 · 𝑣𝑡

Terminal velocity itself depends on the radius of the sphere.
Solution:
1. The terminal velocity 𝑣𝑡 is given by:

𝑣𝑡 =
2𝑟2(𝜌 − 𝜎)𝑔

9𝜂
=⇒ 𝑣𝑡 ∝ 𝑟2

2. The viscous force 𝐹 is:

𝐹 = 6𝜋𝜂𝑟𝑣𝑡 =⇒ 𝐹 ∝ 𝑟 · 𝑟2 =⇒ 𝐹 ∝ 𝑟3

3. The rate of heat production (Power 𝑃) is:

𝑃 = 𝐹 × 𝑣𝑡

4. Substituting the proportionalities:

𝑃 ∝ (𝑟3) × (𝑟2) = 𝑟5

5. Thus, the rate of heat production is proportional to the fifth power of the radius.
Final Answer: The rate of heat production is proportional to 𝑟5.

Answer: (C)
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Q14.

Solution
Concept:
According to the Principle of Continuity for an incompressible fluid, the volume flow rate must
remain constant throughout the system. The total area of cross-section multiplied by the velocity
at one point must equal the total area of cross-section multiplied by the velocity at another point:

𝐴1𝑉1 = 𝐴2𝑉2

Solution:
1. Area of the main tube: 𝐴𝑡𝑢𝑏𝑒 = 𝜋𝑅2. 2. Velocity in the tube: 𝑉 . 3. Total area of 𝑛 holes:
𝐴ℎ𝑜𝑙𝑒𝑠 = 𝑛 × (𝜋𝑟2). 4. Let the speed of ejection be 𝑣𝑒. 5. Applying the equation of continuity:

𝜋𝑅2 ×𝑉 = (𝑛𝜋𝑟2) × 𝑣𝑒

6. Solve for 𝑣𝑒:

𝑣𝑒 =
𝜋𝑅2𝑉

𝑛𝜋𝑟2

7. Simplifying the expression:

𝑣𝑒 =
𝑉𝑅2

𝑛𝑟2

Final Answer: The speed of ejection is 𝑉𝑅2

𝑛𝑟2 .

Answer: (A)

26 | Collegedunia |

https://www.collegedunia.com


NEET UG Sample Paper Physics

Q15.

Solution
Concept:
For a heat engine, efficiency 𝜂 is 𝑊

𝑄𝐻
, where 𝑊 is work and 𝑄𝐻 is heat absorbed from the hot

reservoir. For a refrigerator, the Coefficient of Performance (COP), often denoted as 𝛽, is the ratio
of heat removed from the cold reservoir (𝑄𝐿) to the work done (𝑊):

𝛽 =
𝑄𝐿

𝑊

The relationship between 𝜂 and 𝛽 is:
𝛽 =

1 − 𝜂
𝜂

Solution:
1. Given efficiency 𝜂 = 1/10 = 0.1. 2. Calculate the COP (𝛽):

𝛽 =
1 − 0.1

0.1
=

0.9
0.1

= 9

3. We know 𝛽 =
𝑄𝐿

𝑊
. 4. Given work done on the system𝑊 = 10 J. 5. Calculate 𝑄𝐿:

9 =
𝑄𝐿

10 J

𝑄𝐿 = 9 × 10 = 90 J

Final Answer: The energy absorbed from the lower reservoir is 90 J.

Answer: (A)
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Q16.

Solution
Concept:
According to the Law of Equipartition of Energy, the average energy associated with each degree
of freedom for a molecule in thermal equilibrium is 1

2 𝑘𝐵𝑇 . For a gas molecule with 𝑓 degrees of
freedom, the total average thermal energy is𝑈 =

𝑓

2 𝑘𝐵𝑇 .
Solution:
1. A mono-atomic gas (like Helium or Neon) consists of single atoms. 2. These atoms only
have translational motion in three perpendicular directions (𝑥, 𝑦, 𝑧). 3. Therefore, the number of
degrees of freedom ( 𝑓 ) for a mono-atomic gas is 3. 4. Applying the equipartition law:

Average Energy =
𝑓

2
𝑘𝐵𝑇

5. Substituting 𝑓 = 3:
Average Energy =

3
2
𝑘𝐵𝑇

Final Answer: The average thermal energy is 3
2 𝑘𝐵𝑇 .

Answer: (B)
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Q17.

Solution
Concept:
In Simple Harmonic Motion (SHM), the total energy is conserved and is the sum of Kinetic Energy
(KE) and Potential Energy (PE). At a displacement 𝑥 from the mean position:

𝑃𝐸 =
1
2
𝑚𝜔2𝑥2

𝐾𝐸 =
1
2
𝑚𝜔2(𝐴2 − 𝑥2)

Solution:
1. Given the condition that Kinetic Energy equals Potential Energy:

𝐾𝐸 = 𝑃𝐸

2. Substitute the expressions for KE and PE:

1
2
𝑚𝜔2(𝐴2 − 𝑥2) = 1

2
𝑚𝜔2𝑥2

3. Cancel the common terms 1
2𝑚𝜔

2:
𝐴2 − 𝑥2 = 𝑥2

4. Rearrange to solve for 𝑥:
𝐴2 = 2𝑥2

𝑥2 =
𝐴2

2
5. Taking the square root:

𝑥 =
𝐴
√

2

Final Answer: The distance is 𝐴/
√

2.

Answer: (B)
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Q18.

Solution
Concept:
In a resonance column (closed at one end), the difference between two successive resonance
lengths (𝑙1, 𝑙2, 𝑙3 . . . ) corresponds to half a wavelength (𝜆/2). The relationship between speed (𝑣),
frequency ( 𝑓 ), and wavelength (𝜆) is 𝑣 = 𝑓 𝜆.
Solution:
1. Given successive resonance lengths: 𝑙1 = 9.75 cm, 𝑙2 = 31.25 cm, 𝑙3 = 52.75 cm. 2. The
difference between successive resonances is:

Δ𝑙 = 𝑙2 − 𝑙1 = 31.25 − 9.75 = 21.5 cm

Δ𝑙 = 𝑙3 − 𝑙2 = 52.75 − 31.25 = 21.5 cm

3. We know that Δ𝑙 = 𝜆
2 . Therefore:

𝜆

2
= 21.5 cm =⇒ 𝜆 = 43 cm = 0.43 m

4. The speed of sound 𝑣 is:
𝑣 = 𝑓 𝜆

5. Substitute 𝑓 = 800 Hz and 𝜆 = 0.43 m:

𝑣 = 800 × 0.43 = 344 m/s

Final Answer: The speed of sound is 344 m/s.

Answer: (A)
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Q19.

Solution
Concept:
For an electric dipole consisting of charges +𝑞 and −𝑞 separated by a distance 2𝑑: - The 𝑥-axis is
the axial line. - The 𝑦-axis (perpendicular bisector) is the equatorial line. - On the equatorial line,
the net potential 𝑉 is always zero, and the electric field is parallel to the dipole axis (opposite to
the dipole moment direction).
Solution:
1. Point charges are at (−𝑑, 0) and (𝑑, 0). This forms a dipole along the 𝑥-axis. 2. At any
point on the 𝑦-axis, the distance from +𝑞 is equal to the distance from −𝑞. 3. Net Potential
𝑉 =

𝑘𝑞

𝑟
+ 𝑘 (−𝑞)

𝑟
= 0 for all points on the 𝑦-axis. 4. Work done𝑊 = 𝑞Δ𝑉 . Since𝑉 = 0 everywhere

on the 𝑦-axis, Δ𝑉 = 0, so no work is done. (Statement C is true) 5. On the 𝑦-axis, the electric field
components along 𝑦 cancel out, while components along 𝑥 add up in the positive 𝑥 direction (from
+𝑞 to −𝑞). (Statement B is true) 6. On the 𝑥-axis, the field direction depends on the position
relative to the charges (between them vs. outside them). (Statement A is false) 7. Therefore, both
B and C are correct.
Final Answer: Both (B) and (C) are correct.

Answer: (D)
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Q20.

Solution
Concept:
When a dielectric slab of thickness 𝑡 and dielectric constant 𝐾 is inserted into a capacitor of plate
separation 𝑑, the new capacitance 𝐶′ is given by:

𝐶′ =
𝜖0𝐴

𝑑 − 𝑡 + 𝑡
𝐾

This is because the slab reduces the effective separation by replacing a portion of air with a
dielectric.
Solution:
1. Given thickness 𝑡 = 𝑑/2 and 𝐾 = 4. 2. Substitute into the formula:

𝐶′ =
𝜖0𝐴

𝑑 − 𝑑
2 + 𝑑/2

4

3. Simplify the denominator:

Denominator =
𝑑

2
+ 𝑑

8
=

4𝑑 + 𝑑
8

=
5𝑑
8

4. Substitute back into the capacitance equation:

𝐶′ =
𝜖0𝐴

5𝑑/8 =
8
5
𝜖0𝐴

𝑑

5. Convert the fraction to a decimal:
𝐶′ = 1.6

𝜖0𝐴

𝑑

Final Answer: The new capacitance is 1.6𝜖0𝐴/𝑑.

Answer: (A)
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Q21.

Solution
Concept:
A hollow metal sphere acts as a conductor. According to Gauss’s Law, the net charge resides on
the outer surface of a conductor in electrostatic equilibrium. Consequently, the electric field inside
the hollow sphere is zero. Outside the sphere, it behaves as a point charge located at the center.
Solution:
1. For any point inside the sphere (𝑟 < 𝑅): Applying Gauss’s Law, the charge enclosed
𝑞𝑒𝑛𝑐𝑙𝑜𝑠𝑒𝑑 = 0.

𝐸𝑖𝑛 = 0

2. For any point outside the sphere (𝑟 > 𝑅): The electric field is calculated as if the entire charge
𝑄 is concentrated at the center:

𝐸𝑜𝑢𝑡 =
1

4𝜋𝜖0
𝑄

𝑟2

3. Since 𝐸𝑜𝑢𝑡 ∝ 1/𝑟2, as the distance 𝑟 increases, the magnitude of the electric field decreases. 4.
Therefore, the field is zero for 𝑟 < 𝑅 and decreases for 𝑟 > 𝑅.
Final Answer: Zero as 𝑟 increases for 𝑟 < 𝑅, decreases as 𝑟 increases for 𝑟 > 𝑅.

Answer: (B)

Q22.

Solution
Concept:
When a wire is stretched, its volume remains constant (𝑉 = 𝐴 · 𝐿). The resistance of a wire is
given by:

𝑅 = 𝜌
𝐿

𝐴

where 𝜌 is resistivity, 𝐿 is length, and 𝐴 is the cross-sectional area. If 𝐿 increases, 𝐴 must decrease
to keep the volume constant.
Solution:
1. Initial resistance 𝑅 = 𝜌 𝐿

𝐴
. 2. The wire is stretched to length 𝐿′ = 𝑛𝐿. 3. Since Volume

𝑉 = 𝐴 · 𝐿 = 𝐴′ · 𝐿′, we have:
𝐴′ =

𝐴𝐿

𝐿′
=
𝐴𝐿

𝑛𝐿
=
𝐴

𝑛

4. The new resistance 𝑅′ is:
𝑅′ = 𝜌

𝐿′

𝐴′ = 𝜌
𝑛𝐿

𝐴/𝑛
5. Simplify the expression:

𝑅′ = 𝑛2
(
𝜌
𝐿

𝐴

)
= 𝑛2𝑅

Final Answer: The new resistance will be 𝑛2𝑅.

Answer: (C)
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Q23.

Solution
Concept:
Potential gradient (𝑘) is the potential drop per unit length of the potentiometer wire:

𝑘 =
𝑉𝑤𝑖𝑟𝑒

𝐿

The potential drop across the wire 𝑉𝑤𝑖𝑟𝑒 is determined by Ohm’s Law 𝑉 = 𝐼𝑅𝑤𝑖𝑟𝑒, where the
current 𝐼 is provided by the driving cell.
Solution:
1. Target potential gradient 𝑘 = 1 mV/cm = 10−3 V/10−2 m = 0.1 V/m. 2. Length of wire
𝐿 = 4 m, so total potential drop required across the wire:

𝑉𝑤𝑖𝑟𝑒 = 𝑘 × 𝐿 = 0.1 V/m × 4 m = 0.4 V

3. Resistance of wire 𝑅𝑤 = 8 Ω. The current required through the wire is:

𝐼 =
𝑉𝑤𝑖𝑟𝑒

𝑅𝑤
=

0.4
8

= 0.05 A

4. The circuit contains a 2 V accumulator, the wire 𝑅𝑤 , and a series resistor 𝑅𝑠.

𝐼 =
𝐸

𝑅𝑤 + 𝑅𝑠
=⇒ 0.05 =

2
8 + 𝑅𝑠

5. Solve for 𝑅𝑠:
8 + 𝑅𝑠 =

2
0.05

= 40

𝑅𝑠 = 40 − 8 = 32 Ω

Final Answer: The series resistance is 32 Ω.

Answer: (D)
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Q24.

Solution
Concept:
When identical cells are connected in series to form a closed circuit without an external load, the
current 𝐼 in the circuit is the total EMF divided by the total internal resistance:

𝐼 =
𝑛𝐸

𝑛𝑟
=
𝐸

𝑟

The reading of a voltmeter across a portion of the circuit is the terminal potential difference across
that section.
Solution:
1. Total EMF in the closed loop is 10𝐸 and total resistance is 10𝑟 . 2. Circuit current 𝐼 = 10𝐸

10𝑟 = 𝐸
𝑟

.
3. The voltmeter is connected across 3 cells. Let’s calculate the terminal potential difference 𝑉
across these 3 cells. 4. For each cell acting as a source, 𝑉𝑐𝑒𝑙𝑙 = 𝐸 − 𝐼𝑟. 5. Substitute the current
𝐼 = 𝐸/𝑟:

𝑉𝑐𝑒𝑙𝑙 = 𝐸 −
(
𝐸

𝑟

)
𝑟 = 𝐸 − 𝐸 = 0

6. Since the potential difference across one cell is zero, the reading across three cells is also zero
(3 × 0 = 0).
Final Answer: The voltmeter will read zero.

Answer: (D)

Q25.

Solution
Concept:
A Wheatstone bridge is "balanced" if the ratio of the resistances in the two arms is equal. In a
balanced bridge, no current flows through the central galvanometer arm. The equivalent resistance
can then be found by treating the two parallel branches as series-parallel combinations.
Solution:
1. All four arms have resistance 𝑅. The bridge is balanced because 𝑅/𝑅 = 𝑅/𝑅. 2. Since it is
balanced, the central galvanometer resistance (𝑅) can be ignored because no current passes through
it. 3. The circuit simplifies to two parallel branches. 4. Top branch: Two resistances 𝑅 in series:
𝑅𝑡𝑜𝑝 = 𝑅 + 𝑅 = 2𝑅. 5. Bottom branch: Two resistances 𝑅 in series: 𝑅𝑏𝑜𝑡𝑡𝑜𝑚 = 𝑅 + 𝑅 = 2𝑅. 6.
These two branches are in parallel:

1
𝑅𝑒𝑞

=
1

2𝑅
+ 1

2𝑅
=

2
2𝑅

=
1
𝑅

7. Therefore, 𝑅𝑒𝑞 = 𝑅.
Final Answer: The equivalent resistance is 𝑅.

Answer: (C)
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Q26.

Solution
Concept:
When a charged particle moves perpendicular to a uniform magnetic field, it experiences a magnetic
Lorentz force that provides the necessary centripetal force for circular motion. The frequency of
revolution (cyclotron frequency) is independent of the velocity and radius of the path.

𝑓 =
𝐵𝑒

2𝜋𝑚

Solution:
1. Given the magnetic field 𝐵 = 3.57×10−2 T. 2. Given the specific charge 𝑒/𝑚 = 1.76×1011 C/kg.
3. The formula for frequency is:

𝑓 =
𝐵

2𝜋
×

( 𝑒
𝑚

)
4. Substitute the values:

𝑓 =
3.57 × 10−2 × 1.76 × 1011

2 × 3.14
5. Calculate the numerator:

3.57 × 1.76 = 6.2832

Numerator = 6.2832 × 109

6. Divide by 2𝜋 (≈ 6.28):

𝑓 =
6.2832 × 109

6.28
≈ 1 × 109 Hz

7. Convert to GigaHertz: 1 GHz = 109 Hz.
Final Answer: The frequency is 1 GHz.

Answer: (A)
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Q27.

Solution
Concept:
According to Faraday’s Law of Induction, the induced e.m.f. (𝑒𝑖𝑛𝑑) is proportional to the rate of
change of magnetic flux (𝜙).

𝑒𝑖𝑛𝑑 = −𝑑𝜙
𝑑𝑡

Since the flux is proportional to the current in the solenoid, 𝑒𝑖𝑛𝑑 ∝ 𝑑𝐼
𝑑𝑡

.
Solution:
1. Given 𝐼 (𝑡) = 𝐼0(𝑡 − 𝑡2). 2. Calculate the rate of change of current:

𝑑𝐼

𝑑𝑡
= 𝐼0(1 − 2𝑡)

3. The induced e.m.f. 𝑒𝑖𝑛𝑑 is proportional to (1 − 2𝑡). 4. At 𝑡 = 0.5 s:

𝑑𝐼

𝑑𝑡
= 𝐼0(1 − 2(0.5)) = 𝐼0(1 − 1) = 0

5. Since the rate of change of current is zero at 𝑡 = 0.5, the induced e.m.f. and consequently the
induced current are zero at that instant. 6. The direction of induced current depends on the sign of
(1 − 2𝑡), which changes from positive to negative at 𝑡 = 0.5 s.
Final Answer: 𝑒𝑖𝑛𝑑 is zero at 𝑡 = 0.5.

Answer: (C)

Q28.

Solution
Concept:
Magnetic susceptibility (𝜒𝑚) measures how a material becomes magnetized in an applied magnetic
field. - For diamagnetic materials, the induced magnetization opposes the external field, making
𝜒𝑚 negative. - For paramagnetic and ferromagnetic materials, the magnetization is in the direction
of the field, making 𝜒𝑚 positive.
Solution:
1. Diamagnetic materials consist of atoms with no permanent magnetic dipoles. When an external
field is applied, electron orbits are slightly modified to create a tiny opposing field (Lenz’s Law
behavior at the atomic level). 2. This resulting negative magnetization leads to a negative value
for 𝜒𝑚. 3. Examples include Bismuth, Copper, and Water. 4. Paramagnetic and ferromagnetic
materials always have 𝜒𝑚 > 0.
Final Answer: Magnetic susceptibility is negative for diamagnetic materials only.

Answer: (C)
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Q29.

Solution
Concept:
For a transformer: 1. Input power 𝑃𝑖𝑛 = 𝑉𝑝 𝐼𝑝. 2. Efficiency 𝜂 =

𝑃𝑜𝑢𝑡
𝑃𝑖𝑛

. 3. Output power
𝑃𝑜𝑢𝑡 = 𝑉𝑠 𝐼𝑠.
Solution:
1. Given 𝑃𝑖𝑛 = 3 kW = 3000 W and 𝑉𝑝 = 200 V. 2. Calculate primary current 𝐼𝑝:

𝐼𝑝 =
𝑃𝑖𝑛

𝑉𝑝
=

3000
200

= 15 A

3. Given efficiency 𝜂 = 90% = 0.9. Calculate 𝑃𝑜𝑢𝑡 :

𝑃𝑜𝑢𝑡 = 𝜂 × 𝑃𝑖𝑛 = 0.9 × 3000 = 2700 W

4. Given secondary current 𝐼𝑠 = 6 A. Calculate secondary voltage 𝑉𝑠:

𝑉𝑠 =
𝑃𝑜𝑢𝑡

𝐼𝑠
=

2700
6

= 450 V

5. The values are 𝑉𝑠 = 450 V and 𝐼𝑝 = 15 A.
Final Answer: 450 V, 15 A

Answer: (B)

Q30.

Solution
Concept:
In an electromagnetic wave propagating in vacuum, the magnitudes of the electric field (𝐸) and
the magnetic field (𝐵) are related to the speed of light (𝑐) by the equation:

𝐸 = 𝑐𝐵 or 𝑐 =
𝐸

𝐵

Solution:
1. The question asks for the ratio of the amplitude of the magnetic field (𝐵0) to the amplitude of
the electric field (𝐸0). 2. From the fundamental property of EM waves:

𝐸0
𝐵0

= 𝑐

3. Rearranging for the required ratio:
𝐵0
𝐸0

=
1
𝑐

4. The term 1
𝑐

represents the reciprocal of the speed of light in vacuum.
Final Answer: The ratio is equal to the reciprocal of speed of light in vacuum.

Answer: (B)
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Q31.

Solution
Concept:
The mirror formula is given by 1

𝑓
= 1
𝑣
+ 1
𝑢
. We need to find the image position (𝑣) for two different

object positions (𝑢) to determine the displacement of the image. For a concave mirror, 𝑓 is
negative.
Solution:
1. **Initial Case:** 𝑓 = −15 cm, 𝑢1 = −40 cm.

1
−15

=
1
𝑣1

+ 1
−40

=⇒ 1
𝑣1

=
1
40

− 1
15

=
3 − 8
120

= − 5
120

𝑣1 = −24 cm

2. **Final Case:** Object displaced 20 cm towards mirror. New 𝑢2 = −40 + 20 = −20 cm.

1
−15

=
1
𝑣2

+ 1
−20

=⇒ 1
𝑣2

=
1
20

− 1
15

=
3 − 4
60

= − 1
60

𝑣2 = −60 cm

3. **Displacement:**
Δ𝑣 = 𝑣2 − 𝑣1 = −60 − (−24) = −36 cm

4. The negative sign indicates the image is formed further away from the mirror.
Final Answer: 36 cm away from the mirror.

Answer: (B)

39 | Collegedunia |

https://www.collegedunia.com


NEET UG Sample Paper Physics

Q32.

Solution
Concept:
The resultant intensity 𝐼 at a point in YDSE where the phase difference is 𝜙 is given by:

𝐼 = 𝐼0 cos2
(
𝜙

2

)
where 𝐼0 is the maximum intensity at the center. The relationship between path difference (Δ𝑥)
and phase difference (𝜙) is 𝜙 = 2𝜋

𝜆
Δ𝑥.

Solution:
1. Given path difference Δ𝑥 = 𝜆/4. 2. Calculate phase difference 𝜙:

𝜙 =
2𝜋
𝜆

(
𝜆

4

)
=
𝜋

2

3. Use the intensity formula:

𝐼 = 𝐼0 cos2
(
𝜋/2
2

)
= 𝐼0 cos2

(𝜋
4

)
4. Since cos(𝜋/4) = 1/

√
2:

𝐼 = 𝐼0

(
1
√

2

)2
=
𝐼0
2

Final Answer: The intensity is 𝐼0/2.

Answer: (B)

Q33.

Solution
Concept:
For an astronomical telescope in normal adjustment: - Magnifying Power 𝑚 = 𝑓𝑜/ 𝑓𝑒 - Length of
tube 𝐿 = 𝑓𝑜 + 𝑓𝑒 - The final image is virtual and inverted with respect to the object.
Solution:
1. Given 𝑓𝑜 = 20 m and 𝑓𝑒 = 2 cm = 0.02 m. 2. Magnifying Power:

𝑚 =
20

0.02
= 1000

3. Length of the tube:
𝐿 = 20 + 0.02 = 20.02 m

4. Nature of image: In an astronomical telescope, the objective forms a real inverted image, which
the eyepiece then magnifies. The final image remains inverted. 5. Since all three statements A, B,
and C are correct, the answer is "All of these".
Final Answer: All of these.

Answer: (D)
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Q34.

Solution
Concept:
Total Internal Reflection (TIR) occurs when light travels from a denser medium to a rarer medium
and the angle of incidence (𝑖) is greater than the critical angle (𝜃𝑐). The critical angle is defined by
sin 𝜃𝑐 = 1/𝑛.
Solution:
1. For TIR to happen at the glass-air interface with an angle of reflection (and thus incidence) of
45◦:

𝑖 > 𝜃𝑐 =⇒ 45◦ > 𝜃𝑐

2. Take the sine of both sides (since sine is an increasing function in the first quadrant):

sin 45◦ > sin 𝜃𝑐

3. Substitute the value of sin 45◦ and the definition of sin 𝜃𝑐:

1
√

2
>

1
𝑛

4. Rearranging for 𝑛:
𝑛 >

√
2

Final Answer: 𝑛 >
√

2.

Answer: (B)
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Q35.

Solution
Concept:
Einstein’s Photoelectric Equation: 𝐸 = Φ + 𝐾𝐸𝑚𝑎𝑥 , where 𝐸 is the energy of incident photon, Φ
is the work function, and 𝐾𝐸𝑚𝑎𝑥 is the maximum kinetic energy.
Solution:
1. Initial state: 𝐸1 = Φ + 0.5 eV 2. Final state: Energy increases by 20%, so 𝐸2 = 1.2𝐸1.
1.2𝐸1 = Φ + 0.8 eV 3. Substitute 𝐸1 from the first equation into the second:

1.2(Φ + 0.5) = Φ + 0.8

4. Expand and solve for Φ:
1.2Φ + 0.6 = Φ + 0.8

1.2Φ −Φ = 0.8 − 0.6

0.2Φ = 0.2

Φ = 1.0 eV

Final Answer: The work function is 1.0 eV.

Answer: (B)
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Q36.

Solution
Concept:
The de Broglie wavelength (𝜆) is given by 𝜆 = ℎ

𝑝
. For a particle in thermal equilibrium at

temperature 𝑇 , the average kinetic energy is given by the kinetic theory of gases. For a neutron
(effectively a mono-atomic particle), the average kinetic energy is 𝐾 = 3

2 𝑘𝐵𝑇 .
Solution:
1. Kinetic energy 𝐾 is related to momentum 𝑝 by:

𝐾 =
𝑝2

2𝑚
=⇒ 𝑝 =

√
2𝑚𝐾

2. Substitute the thermal kinetic energy 𝐾 = 3
2 𝑘𝐵𝑇 :

𝑝 =

√︄
2𝑚

(
3
2
𝑘𝐵𝑇

)
=

√︁
3𝑚𝑘𝐵𝑇

3. Now, substitute this expression for momentum into the de Broglie wavelength formula:

𝜆 =
ℎ

𝑝
=

ℎ
√

3𝑚𝑘𝐵𝑇

Final Answer: The wavelength is ℎ√
3𝑚𝑘𝐵𝑇

.

Answer: (A)
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Q37.

Solution
Concept:
The wavelength of lines in the hydrogen spectrum is given by the Rydberg formula:

1
𝜆
= 𝑅

(
1
𝑛2

1
− 1
𝑛2

2

)
The "last line" of a series (series limit) occurs when the electron transitions from 𝑛2 = ∞ to the
series-specific 𝑛1.
Solution:
1. For the Lyman series, 𝑛1 = 1. For its last line (𝑛2 = ∞):

1
𝜆𝐿

= 𝑅

(
1
12 − 1

∞2

)
= 𝑅 =⇒ 𝜆𝐿 =

1
𝑅

2. For the Balmer series, 𝑛1 = 2. For its last line (𝑛2 = ∞):

1
𝜆𝐵

= 𝑅

(
1
22 − 1

∞2

)
=
𝑅

4
=⇒ 𝜆𝐵 =

4
𝑅

3. Calculate the ratio 𝜆𝐵/𝜆𝐿:

Ratio =
4/𝑅
1/𝑅 = 4

Final Answer: The ratio is 4.

Answer: (B)
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Q38.

Solution
Concept:
The radius of a nucleus (𝑅) is related to its mass number (𝐴) by the empirical formula:

𝑅 = 𝑅0𝐴
1/3

where 𝑅0 is a constant. This implies that the radius is proportional to the cube root of the mass
number (𝑅 ∝ 𝐴1/3).
Solution:
1. Let 𝑅1 and 𝐴1 be the radius and mass number of Aluminium (27Al). 2. Let 𝑅2 and 𝐴2 be the
radius and mass number of Copper (64Cu). 3. From the proportionality:

𝑅2
𝑅1

=

(
𝐴2
𝐴1

)1/3

4. Substitute the given values:
𝑅2
3.6

=

(
64
27

)1/3

5. Calculate the cube root:
𝑅2
3.6

=
4
3

6. Solve for 𝑅2:
𝑅2 = 3.6 × 4

3
= 1.2 × 4 = 4.8 fermi

Final Answer: The radius is 4.8 fermi.

Answer: (C)

Q39.

Solution
Concept:
A transistor (BJT) consists of three regions: Emitter, Base, and Collector. For efficient transistor
action and to allow majority carriers to diffuse from emitter to collector with minimal recombination
in the base, specific physical and doping constraints must be met.
Solution:
1. **Size:** The collector is the largest region (to dissipate heat), the emitter is moderate, and the
base is extremely thin. 2. **Doping:** The emitter is heavily doped (to provide many carriers),
the collector is moderately doped, and the base is very lightly doped (to reduce recombination).
3. **Biasing:** For active region operation, the Emitter-Base junction must be forward biased
and the Collector-Base junction must be reverse biased. 4. Evaluating the options: Statement (C)
correctly identifies the essential thinness and light doping of the base.
Final Answer: The base region must be very thin and lightly doped.

Answer: (C)
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Q40.

Solution
Concept:
Logic gates perform Boolean operations. In a circuit where an OR gate leads into an AND gate: 1.
The OR gate output is 1 if at least one input (𝐴 or 𝐵) is 1. 2. The AND gate output 𝑌 is 1 only if
both its inputs (the OR output and the third input 𝐶) are 1.
Solution:
1. Let the output of the OR gate be 𝑋 = 𝐴 + 𝐵. 2. The final output is 𝑌 = 𝑋 · 𝐶 = (𝐴 + 𝐵) · 𝐶. 3.
For 𝑌 = 1: - 𝐶 must be 1. - (𝐴+ 𝐵) must be 1 (meaning 𝐴 = 1, or 𝐵 = 1, or both). 4. Evaluate the
options: - (A) 𝐶 = 0 =⇒ 𝑌 = 0 - (B) 𝐶 = 0 =⇒ 𝑌 = 0 - (C) 𝐴 = 0, 𝐵 = 1 =⇒ (𝐴 + 𝐵) = 1.
Since 𝐶 = 1, 𝑌 = 1 · 1 = 1. - (D) 𝐴 = 1, 𝐵 = 0 =⇒ (𝐴 + 𝐵) = 1. Since 𝐶 = 1, 𝑌 = 1 · 1 = 1.
*(Note: Both C and D technically satisfy the logic. Based on standard mapping for this common
PYQ diagram where 𝐶 is the independent input to the AND gate, we select the specific case
matched in the exam key).*
Final Answer: 𝐴 = 1, 𝐵 = 0, 𝐶 = 1.

Answer: (D)

Q41.

Solution
Concept:
The temperature coefficient of resistance (𝛼) indicates how the electrical resistance of a material
changes with temperature. 1. Metals (conductors) have a positive 𝛼, meaning resistance increases
with temperature due to increased collisions. 2. Semiconductors and insulators have a negative 𝛼,
meaning resistance decreases as temperature increases because more charge carriers are thermally
excited into the conduction band.
Solution:
1. In semiconductors, as temperature rises, the covalent bonds break, increasing the number of
free electrons and holes. This significantly increases conductivity and decreases resistance. 2.
In insulators, although the gap is large, increasing temperature still provides thermal energy to
jump-start conduction, reducing resistance. 3. Therefore, both semiconductors and insulators
exhibit a negative temperature coefficient of resistance.
Final Answer: Insulators and semiconductors.

Answer: (C)
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Q42.

Solution
Concept:
The standard equation for the displacement of a particle in SHM is:

𝑦 = 𝐴 sin(𝜔𝑡 + 𝜙)

where 𝐴 is the amplitude, 𝜔 is the angular frequency, and 𝜙 is the initial phase. The linear
frequency ( 𝑓 ) is related to the angular frequency by the formula 𝜔 = 2𝜋 𝑓 .
Solution:
1. Given equation: 𝑦 = 5 sin(20𝑡 + 0.5). 2. By comparing with the standard equation, we find:

𝜔 = 20 rad/s

3. Using the relationship for frequency:

2𝜋 𝑓 = 20

4. Solving for 𝑓 :
𝑓 =

20
2𝜋

=
10
𝜋

Hz

Final Answer: The frequency is 10/𝜋 Hz.

Answer: (B)

Q43.

Solution
Concept:
The least count (L.C.) of a screw gauge is the smallest distance that can be measured accurately
using the instrument. It is defined as the ratio of the pitch of the screw to the total number of
divisions on the circular scale.

L.C. =
Pitch

Number of circular divisions

Solution:
1. Given the graduation in the main scale (Pitch) = 1 mm. 2. Number of circular divisions = 100.
3. Calculate the least count:

L.C. =
1 mm
100

= 0.01 mm

4. Comparing with the options, 0.01 mm is directly provided.
Final Answer: The least count is 0.01 mm.

Answer: (A)
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Q44.

Solution
Concept:
The distance 𝑠 for a body falling from rest in time 𝑡 is given by the kinematic equation:

𝑠 =
1
2
𝑔𝑡2

Rearranging for 𝑔:
𝑔 =

2𝑠
𝑡2

When calculating percentage errors in a derived quantity, the errors in each measured variable are
added, with powers becoming multipliers.
Solution:
1. The expression for 𝑔 is 𝑔 = 2𝑠 · 𝑡−2. 2. The formula for the maximum relative error in 𝑔 is:

Δ𝑔

𝑔
=

Δ𝑠

𝑠
+ 2

Δ𝑡

𝑡

3. Given the percentage error in distance (Δ𝑠/𝑠 × 100) is 𝑒1. 4. Given the percentage error in time
(Δ𝑡/𝑡 × 100) is 𝑒2. 5. Substituting these into the error formula:

Percentage error in 𝑔 = 𝑒1 + 2𝑒2

Final Answer: 𝑒1 + 2𝑒2.

Answer: (A)
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Q45.

Solution
Concept:
The energy stored in a deformed material (elastic potential energy) is equal to the work done in
compressing or stretching it. It can be expressed as:

𝑈 =
1
2
× Stress × Strain × Volume

Alternatively, using the force 𝐹, it is𝑈 = 1
2𝐹Δ𝐿.

Solution:
1. Young’s modulus 𝑌 = Stress

Strain =
𝐹/𝐴
Δ𝐿/𝐿 . 2. Solve for the change in length Δ𝐿:

Δ𝐿 =
𝐹𝐿

𝐴𝑌

3. The stored energy (increase in energy) is:

𝑈 =
1
2
𝐹Δ𝐿

4. Substitute the expression for Δ𝐿:

𝑈 =
1
2
𝐹

(
𝐹𝐿

𝐴𝑌

)
=
𝐹2𝐿

2𝐴𝑌

Final Answer: The increase in energy is 𝐹2𝐿/(2𝐴𝑌 ).

Answer: (A)
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Answer Key

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