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Instructions
• This paper contains a total of 50 Multiple Choice Questions.

• Each correct answer carries +5 marks.

• Each incorrect answer carries -1 mark.

• No negative marking for unattempted questions.

Q1. A soap bubble is given a negative charge. Its radius will:

(A) Decrease

(B) Increase

(C) Remain unchanged

(D) Information is insufficient

Q2. The electric potential at a point (𝑥, 𝑦, 𝑧) is given by 𝑉 = −𝑥2𝑦 − 𝑥𝑧3 + 4. The
electric field ®𝐸 at that point is:

(A) ®𝐸 = (2𝑥𝑦 + 𝑧3)𝑖 + 𝑥2 𝑗 + 3𝑥𝑧2 𝑘̂

(B) ®𝐸 = 2𝑥𝑦𝑖 + (𝑥2 + 𝑦) 𝑗 + 𝑧3 𝑘̂

(C) ®𝐸 = (𝑥2 + 𝑦)𝑖 + 𝑧3 𝑗 + 5𝑥𝑧2 𝑘̂

(D) ®𝐸 = (2𝑥𝑦 − 𝑧3)𝑖 + 𝑥2 𝑗 + 3𝑥𝑧2 𝑘̂

Q3. Two point charges +9𝑒 and +𝑒 are kept 16 cm apart. At what distance from the
+9𝑒 charge should a third charge 𝑞 be placed so that the system is in equilibrium?

(A) 12 cm

(B) 4 cm
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(C) 8 cm

(D) 10 cm

Q4. A parallel plate capacitor is charged and the charging battery is then disconnected.
If the plates of the capacitor are moved further apart by means of insulating
handles:

(A) The charge on the capacitor increases

(B) The voltage across the plates decreases

(C) The capacitance increases

(D) The electrostatic energy stored in the capacitor increases

Q5. The electric flux through a cube of side 𝑎 which encloses an electric dipole of
dipole moment 𝑝 is:

(A) 𝑞/𝜖0
(B) 𝑝/𝜖0
(C) Zero

(D) 2𝑞/𝜖0

Q6. Three capacitors of capacitance 3𝜇F, 9𝜇F, and 18𝜇F are connected in series to a
120 V source. The charge on the 3𝜇F capacitor is:

(A) 240𝜇C

(B) 120𝜇C

(C) 180𝜇C

(D) 60𝜇C

Q7. A hollow conducting sphere of radius 𝑅 is given a charge +𝑄. The electric
potential at a distance 𝑟 (𝑟 < 𝑅) from its center is:

(A) Zero
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(B) 1
4𝜋𝜖0

𝑄

𝑟

(C) 1
4𝜋𝜖0

𝑄

𝑅

(D) 1
4𝜋𝜖0

𝑄

𝑅2

Q8. The work done in rotating an electric dipole of dipole moment 𝑝 in an electric
field 𝐸 from stable equilibrium to unstable equilibrium is:

(A) 𝑝𝐸

(B) 2𝑝𝐸

(C) Zero

(D) −𝑝𝐸

Q9. The resistance of a wire is 𝑅Ω. 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

Q10. A carbon resistor has color bands: Red, Violet, Orange, and Silver. Its resistance
is:

(A) 27 kΩ ± 10%

(B) 27 kΩ ± 5%

(C) 37 kΩ ± 10%

(D) 270Ω ± 10%

Q11. Ten identical cells each of emf 𝐸 and internal resistance 𝑟 are connected in series
to form a closed loop. The potential difference across any one cell is:

(A) 𝐸
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(B) 𝐸/10

(C) Zero

(D) 10𝐸

Q12. In a Wheatstone bridge, if the battery and galvanometer are interchanged, then
at the balance point, the galvanometer will show:

(A) Different deflection

(B) No deflection

(C) Maximum deflection

(D) Half deflection

Q13. The drift velocity 𝑣𝑑 of electrons varies with electric field 𝐸 as:

(A) 𝑣𝑑 ∝ 𝐸

(B) 𝑣𝑑 ∝
√
𝐸

(C) 𝑣𝑑 ∝ 𝐸2

(D) 𝑣𝑑 = constant

Q14. A potentiometer wire of length 10 m is connected in series with a battery. The
emf of a cell is balanced at 250 cm length. If the length of the potentiometer
wire is increased by 2 m, the new balancing length will be:

(A) 200 cm

(B) 300 cm

(C) 250 cm

(D) 500 cm

Q15. Two wires of the same material have lengths in the ratio 1 : 2 and diameters in
the ratio 2 : 1. If they are connected in series to a battery, the ratio of potential
differences across them is:
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(A) 4 : 1

(B) 1 : 4

(C) 1 : 8

(D) 8 : 1

Q16. A circular coil of 𝑁 turns and radius 𝑅 carries a current 𝐼. It is unrolled and
rewound to make another coil of radius 𝑅/2, current remaining the same. The
ratio of the magnetic field at the center of the new coil to the old coil is:

(A) 1 : 2

(B) 2 : 1

(C) 4 : 1

(D) 1 : 4

Q17. A charged particle moves through a magnetic field perpendicular to its direction.
Then:

(A) Kinetic energy changes but momentum is constant

(B) Both kinetic energy and momentum change

(C) Kinetic energy is constant but momentum changes

(D) Both are constant

Q18. The magnetic susceptibility of a paramagnetic material at −73◦C is 0.0075. Its
value at −173◦C will be:

(A) 0.00375

(B) 0.0150

(C) 0.0075

(D) 0.0300

Q19. A galvanometer of resistance 𝐺 is shunted by a resistance 𝑆. The fraction of the
total current passing through the galvanometer is:
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(A) 𝑆/(𝐺 + 𝑆)

(B) 𝐺/(𝐺 + 𝑆)

(C) 𝑆/𝐺

(D) 𝐺/𝑆

Q20. The magnetic field at the center of a long solenoid having 𝑛 turns per unit length
and carrying current 𝐼 is 𝐵. If the current is doubled and the number of turns
per unit length is halved, the new magnetic field is:

(A) 𝐵/4

(B) 𝐵/2

(C) 𝐵

(D) 2𝐵

Q21. A dip circle is at right angles to the magnetic meridian. What will be the apparent
dip?

(A) 0◦

(B) 45◦

(C) 60◦

(D) 90◦

Q22. Which of the following is NOT a property of magnetic field lines?

(A) They form closed loops

(B) They never intersect

(C) They start from North pole and end at South pole outside the magnet

(D) They are always perpendicular to the surface of a magnet

Q23. Two parallel wires carrying currents in the same direction:
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(A) Attract each other

(B) Repel each other

(C) Neither attract nor repel

(D) Rotate each other

Q24. If the number of turns in a coil is doubled without changing its length and area,
the self-inductance becomes:

(A) Doubled

(B) Halved

(C) Four times

(D) Eight times

Q25. An inductor of 0.5 H and a resistor of 100Ω are connected in series with an AC
source of 200 V, 50 Hz. The phase angle between voltage and current is:

(A) tan−1(𝜋/2)

(B) tan−1(𝜋)

(C) tan−1(2𝜋)

(D) 0◦

Q26. The core of a transformer is laminated to reduce:

(A) Hysteresis loss

(B) Eddy current loss

(C) Copper loss

(D) Magnetic flux leakage

Q27. In an LCR series circuit, at resonance:

(A) 𝑋𝐿 = 𝑋𝐶
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(B) Impedance is maximum

(C) Current is minimum

(D) Phase difference is 90◦

Q28. The 𝑟𝑚𝑠 value of an alternating current 𝑖 = 𝑖1 cos𝜔𝑡 + 𝑖2 sin𝜔𝑡 is:

(A) (𝑖1 + 𝑖2)/
√

2

(B)
√︃
(𝑖21 + 𝑖

2
2)/2

(C) (𝑖21 + 𝑖
2
2)/

√
2

(D)
√
𝑖1𝑖2/2

Q29. Lenz’s law is a consequence of the law of conservation of:

(A) Charge

(B) Momentum

(C) Mass

(D) Energy

Q30. A copper rod of length 𝑙 is rotated with angular velocity 𝜔 in a uniform magnetic
field 𝐵 perpendicular to its length. The induced emf between its ends is:

(A) 𝐵𝑙𝜔

(B) 1
2𝐵𝑙

2𝜔

(C) 𝐵𝑙2𝜔

(D) 2𝐵𝑙2𝜔

Q31. The velocity of electromagnetic waves in a medium is given by:

(A) 1/√𝜇0𝜖0

(B)
√︁
𝜇/𝜖

(C) 1/√𝜇𝜖
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(D) √
𝜇𝜖

Q32. Which of the following has the minimum wavelength?

(A) X-rays

(B) Ultraviolet rays

(C) Gamma rays

(D) Cosmic rays

Q33. The ratio of the amplitude of the magnetic field to the amplitude of the electric
field for an electromagnetic wave propagating in vacuum is equal to:

(A) The speed of light

(B) Reciprocal of speed of light

(C) The ratio of magnetic permeability to electric permittivity

(D) Unity

Q34. A convex lens of focal length 20 cm is placed in contact with a concave lens of
focal length 40 cm. The power of the combination is:

(A) +2.5 D

(B) −2.5 D

(C) +5 D

(D) −5 D

Q35. In Young’s double slit experiment, if the distance between the slits is halved and
the distance between the slits and screen is doubled, the fringe width becomes:

(A) Half

(B) Double

(C) Four times
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(D) Unchanged

Q36. The critical angle for a medium is 30◦. The velocity of light in that medium is:

(A) 1.5 × 108 m/s

(B) 2 × 108 m/s

(C) 3 × 108 m/s

(D) 2.5 × 108 m/s

Q37. When a ray of light enters from air to water, which of the following remains
constant?

(A) Wavelength

(B) Velocity

(C) Frequency

(D) Amplitude

Q38. An astronomical telescope has an objective of focal length 100 cm and an
eyepiece of focal length 5 cm. The magnifying power of the telescope for normal
adjustment is:

(A) 20

(B) 500

(C) 105

(D) 95

Q39. The phenomenon of polarization shows that light is a:

(A) Longitudinal wave

(B) Transverse wave

(C) Matter wave
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(D) Stationary wave

Q40. A thin prism of angle 6◦ made of glass of refractive index 1.5 is combined with
another thin prism of glass of refractive index 1.75 to produce dispersion without
deviation. The angle of the second prism is:

(A) 4◦

(B) 4.5◦

(C) 7◦

(D) 9◦

Q41. To remove myopia (short-sightedness), a person should use:

(A) Convex lens

(B) Concave lens

(C) Cylindrical lens

(D) Bifocal lens

Q42. If the momentum of a particle is increased by 3 times, the de-Broglie wavelength:

(A) Increases by 3 times

(B) Decreases by 3 times

(C) Becomes 1/3 of the initial value

(D) Becomes 9 times

Q43. The stopping potential in a photoelectric experiment depends on:

(A) Intensity of incident light

(B) Frequency of incident light

(C) Distance between source and metal

11 | Collegedunia |

https://www.collegedunia.com


CUET UG Sample Paper Physics

(D) Number of photons emitted per second

Q44. The work function of a metal is 4.2 eV. Its threshold wavelength is approximately:

(A) 2955 Å

(B) 3500 Å

(C) 4200 Å

(D) 2000 Å

Q45. In the Bohr model of the hydrogen atom, the ratio of the kinetic energy to the
total energy of the electron in any orbit is:

(A) 1 : 1

(B) 1 : −1

(C) 2 : 1

(D) 1 : 2

Q46. The half-life of a radioactive substance is 10 days. The time taken for 7/8th of
the sample to decay is:

(A) 20 days

(B) 30 days

(C) 40 days

(D) 50 days

Q47. The binding energy per nucleon is maximum for:

(A) Helium

(B) Iron

(C) Uranium
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(D) Hydrogen

Q48. In a p-type semiconductor, the majority charge carriers are:

(A) Electrons

(B) Holes

(C) Both A and B

(D) Neutrons

Q49. When a p-n junction is forward biased:

(A) The depletion layer width increases

(B) The depletion layer width decreases

(C) No current flows

(D) Barrier potential increases

Q50. The output of an OR gate is 1:

(A) If both inputs are 0

(B) If either or both inputs are 1

(C) Only if both inputs are 1

(D) Only if one input is 0 and other is 1
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Detailed Solutions

Q1.

Solution
Concept:
When a charge is placed on a soap bubble, the like charges redistribute themselves over the surface.
Due to the electrostatic repulsion between these like charges (coulombic repulsion), an outward
pressure called **Electrostatic Pressure** is exerted on the surface of the bubble.
Solution:
1. A soap bubble is a flexible spherical surface. It is held together by surface tension, which
creates an inward pressure. 2. When a negative charge (or even a positive charge) is given to the
bubble, the charges spread uniformly over the outer surface. 3. Every part of the surface now
experiences a repulsive force from every other part because like charges repel. 4. This results in an
outward force that acts against the inward force of surface tension. 5. To reach a new equilibrium
between the inward surface tension and the outward electrostatic repulsion, the bubble expands. 6.
Consequently, the radius of the soap bubble increases.
Final Answer: Increase

Answer: (B)
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Q2.

Solution
Concept:
The relation between the **Electric Field** ( ®𝐸) and the **Electric Potential** (𝑉) is given by the
negative gradient of the potential:

®𝐸 = −∇𝑉 = −
(
𝜕𝑉

𝜕𝑥
𝑖 + 𝜕𝑉

𝜕𝑦
𝑗 + 𝜕𝑉

𝜕𝑧
𝑘̂

)
This means the component of the electric field in any direction is the negative partial derivative of
the potential with respect to that coordinate.
Solution:
1. Given potential: 𝑉 = −𝑥2𝑦 − 𝑥𝑧3 + 4 2. Find the x-component (𝐸𝑥):

𝐸𝑥 = −𝜕𝑉
𝜕𝑥

= − 𝜕

𝜕𝑥
(−𝑥2𝑦 − 𝑥𝑧3 + 4) = −(−2𝑥𝑦 − 𝑧3) = 2𝑥𝑦 + 𝑧3

3. Find the y-component (𝐸𝑦):

𝐸𝑦 = −𝜕𝑉
𝜕𝑦

= − 𝜕

𝜕𝑦
(−𝑥2𝑦 − 𝑥𝑧3 + 4) = −(−𝑥2 − 0 + 0) = 𝑥2

4. Find the z-component (𝐸𝑧):

𝐸𝑧 = −𝜕𝑉
𝜕𝑧

= − 𝜕

𝜕𝑧
(−𝑥2𝑦 − 𝑥𝑧3 + 4) = −(0 − 3𝑥𝑧2 + 0) = 3𝑥𝑧2

5. Combine the components into the vector form:

®𝐸 = 𝐸𝑥𝑖 + 𝐸𝑦 𝑗 + 𝐸𝑧 𝑘̂ = (2𝑥𝑦 + 𝑧3)𝑖 + 𝑥2 𝑗 + 3𝑥𝑧2 𝑘̂

Final Answer: ®𝐸 = (2𝑥𝑦 + 𝑧3)𝑖 + 𝑥2 𝑗 + 3𝑥𝑧2 𝑘̂

Answer: (A)
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Q3.

Solution
Concept:
For a system of three charges to be in **Equilibrium**, the net electrostatic force on each charge
must be zero. For the third charge 𝑞 placed between two like charges +𝑄1 and +𝑄2, the null point
(where the electric field is zero) is the position of equilibrium. The distance 𝑥 from charge 𝑄1 is
given by:

𝑥 =

√
𝑄1√

𝑄1 +
√
𝑄2

· 𝑟

Solution:
1. Given data: - 𝑄1 = +9𝑒 - 𝑄2 = +𝑒 - Distance between them 𝑟 = 16 cm 2. Let the third charge
𝑞 be placed at a distance 𝑥 from the +9𝑒 charge. Therefore, its distance from the +𝑒 charge will be
(16 − 𝑥). 3. For the charge 𝑞 to be in equilibrium, the forces from 𝑄1 and 𝑄2 must be equal and
opposite:

1
4𝜋𝜖0

(9𝑒)𝑞
𝑥2 =

1
4𝜋𝜖0

(𝑒)𝑞
(16 − 𝑥)2

4. Simplify by canceling common terms:

9
𝑥2 =

1
(16 − 𝑥)2

5. Taking the square root on both sides:

3
𝑥
=

1
16 − 𝑥

6. Solve for 𝑥:

3(16 − 𝑥) = 𝑥 =⇒ 48 − 3𝑥 = 𝑥 =⇒ 48 = 4𝑥 =⇒ 𝑥 = 12 cm

Final Answer: 12 cm

Answer: (A)
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Q4.

Solution
Concept:
For a **Parallel Plate Capacitor**: 1. Capacitance 𝐶 =

𝜖0𝐴
𝑑

, where 𝑑 is the separation. 2. Charge
𝑄 remains constant if the battery is disconnected. 3. Potential 𝑉 = 𝑄/𝐶. 4. Energy stored
𝑈 =

𝑄2

2𝐶 .
Solution:
1. The battery is disconnected, so the charge 𝑄 on the plates is trapped and cannot change
(𝑄 = constant). 2. The plates are moved further apart, which means the distance 𝑑 increases. 3.
Since 𝐶 ∝ 1/𝑑, as 𝑑 increases, the capacitance 𝐶 decreases. 4. Potential 𝑉 = 𝑄/𝐶. Since 𝑄 is
constant and 𝐶 decreased, the voltage 𝑉 must increase. 5. Energy stored 𝑈 =

𝑄2

2𝐶 . Since 𝑄 is
constant and 𝐶 decreased (in the denominator), the value of𝑈 increases. 6. Physically, work must
be done against the attractive force between the plates to pull them apart; this work is stored as
additional electrostatic energy.
Final Answer: The electrostatic energy stored in the capacitor increases

Answer: (D)

Q5.

Solution
Concept:
According to **Gauss’s Law**, the total electric flux (Φ𝐸) through any closed surface is
proportional to the net electric charge (𝑞𝑒𝑛𝑐𝑙𝑜𝑠𝑒𝑑) enclosed within that surface:

Φ𝐸 =

∮
®𝐸 · 𝑑 ®𝐴 =

𝑞𝑒𝑛𝑐𝑙𝑜𝑠𝑒𝑑

𝜖0

Solution:
1. An electric dipole consists of two equal and opposite charges, +𝑞 and −𝑞, separated by a very
small distance. 2. The problem states that the cube encloses an electric dipole. 3. The net charge
(𝑞𝑒𝑛𝑐𝑙𝑜𝑠𝑒𝑑) inside the cube is the sum of the charges of the dipole:

𝑞𝑒𝑛𝑐𝑙𝑜𝑠𝑒𝑑 = (+𝑞) + (−𝑞) = 0

4. Applying Gauss’s Law:
Φ𝐸 =

0
𝜖0

= 0

5. Therefore, the total number of electric field lines entering the cube is exactly equal to the
number of field lines leaving the cube, resulting in zero net flux.
Final Answer: Zero

Answer: (C)
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Q6.

Solution
Concept:
When **Capacitors are connected in Series**: 1. The equivalent capacitance (𝐶𝑒𝑞) is given by:

1
𝐶𝑒𝑞

= 1
𝐶1

+ 1
𝐶2

+ 1
𝐶3

. 2. The charge (𝑄) on each capacitor in a series combination is identical. 3.
The total charge is 𝑄 = 𝐶𝑒𝑞𝑉 .
Solution:
1. Given capacitances: 𝐶1 = 3 𝜇F, 𝐶2 = 9 𝜇F, and 𝐶3 = 18 𝜇F. 2. Calculate the equivalent
capacitance:

1
𝐶𝑒𝑞

=
1
3
+ 1

9
+ 1

18

3. Find a common denominator (18):

1
𝐶𝑒𝑞

=
6
18

+ 2
18

+ 1
18

=
9
18

=
1
2

𝐶𝑒𝑞 = 2 𝜇F

4. Given supply voltage 𝑉 = 120 V. Calculate the total charge:

𝑄 = 𝐶𝑒𝑞 ×𝑉 = 2 𝜇F × 120 V = 240 𝜇C

5. Since the capacitors are in series, each capacitor, including the 3 𝜇F one, carries the same
charge 𝑄.
Final Answer: 240 𝜇C

Answer: (A)
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Q7.

Solution
Concept:
For a **Hollow Conducting Sphere** (or any spherical shell): 1. The electric field inside the
conductor is zero. 2. Because the field is zero, the work done in moving a charge inside is zero. 3.
This implies that the **Electric Potential** (𝑉) is constant everywhere inside the sphere and is
equal to the potential at its surface.
Solution:
1. Let the charge on the sphere be 𝑄 and its radius be 𝑅. 2. The potential at the surface (𝑟 = 𝑅) is:

𝑉𝑠𝑢𝑟 𝑓 𝑎𝑐𝑒 =
1

4𝜋𝜖0
𝑄

𝑅

3. Since the electric field 𝐸 = −𝑑𝑉/𝑑𝑟 = 0 for all points 𝑟 < 𝑅, the potential 𝑉 must be a constant.
4. Therefore, at any distance 𝑟 inside the sphere, the potential remains exactly the same as it is on
the surface. 5. So, for 𝑟 < 𝑅, 𝑉 = 1

4𝜋𝜖0

𝑄

𝑅
.

Final Answer: 1
4𝜋𝜖0

𝑄

𝑅

Answer: (C)

Q8.

Solution
Concept:
The **Potential Energy** (𝑈) of an electric dipole of dipole moment 𝑝 in a uniform electric field
𝐸 is:

𝑈 = −𝑝𝐸 cos 𝜃

where 𝜃 is the angle between the dipole moment and the electric field. The work done (𝑊) in
rotating the dipole from angle 𝜃1 to 𝜃2 is:

𝑊 = 𝑈 𝑓 𝑖𝑛𝑎𝑙 −𝑈𝑖𝑛𝑖𝑡𝑖𝑎𝑙 = 𝑝𝐸 (cos 𝜃1 − cos 𝜃2)

Solution:
1. **Stable Equilibrium:** Occurs when the dipole is aligned with the field, i.e., 𝜃1 = 0◦. 2.
**Unstable Equilibrium:** Occurs when the dipole is anti-parallel to the field, i.e., 𝜃2 = 180◦. 3.
Calculate the work done:

𝑊 = 𝑝𝐸 (cos 0◦ − cos 180◦)

4. Substitute the values (cos 0◦ = 1 and cos 180◦ = −1):

𝑊 = 𝑝𝐸 (1 − (−1)) = 𝑝𝐸 (1 + 1) = 2𝑝𝐸

5. This is the maximum amount of work that can be done to rotate a dipole in a uniform field.
Final Answer: 2𝑝𝐸

Answer: (B)
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Q9.

Solution
Concept:
When a wire is stretched or melted and reshaped, its **Volume** (𝑉 = 𝐴 × 𝐿) remains constant.
The resistance is given by:

𝑅 = 𝜌
𝐿

𝐴

By using 𝐴 = 𝑉/𝐿, we can express resistance as:

𝑅 = 𝜌
𝐿2

𝑉
=⇒ 𝑅 ∝ 𝐿2

Solution:
1. Let the initial resistance be 𝑅1 = 𝜌

𝐿2
1
𝑉

. 2. The wire is stretched to 𝑛 times its original length, so
the new length 𝐿2 = 𝑛𝐿1. 3. The new resistance 𝑅2 is:

𝑅2 = 𝜌
𝐿2

2
𝑉

= 𝜌
(𝑛𝐿1)2

𝑉

4. Simplify the expression:

𝑅2 = 𝑛2

(
𝜌
𝐿2

1
𝑉

)
= 𝑛2𝑅1

5. Thus, if the length is doubled (𝑛 = 2), the resistance becomes 4 times (22); if it is tripled, it
becomes 9 times (32), and so on.
Final Answer: 𝑛2𝑅

Answer: (C)

Q10.

Solution
Concept:
The resistance of a **Carbon Resistor** is determined using a standard color code: Black (0),
Brown (1), Red (2), Orange (3), Yellow (4), Green (5), Blue (6), Violet (7), Grey (8), White (9).
The first two bands represent significant digits, the third band is the multiplier (10𝑛), and the fourth
band is the tolerance.
Solution:
1. **1st Band (Red):** Digit 2. 2. **2nd Band (Violet):** Digit 7. 3. Combining them gives
the number 27. 4. **3rd Band (Orange):** Multiplier 103 = 1000. 5. The resistance value is
27 × 1000 = 27, 000Ω = 27 kΩ. 6. **4th Band (Silver):** Tolerance is ±10%. 7. Therefore, the
total resistance is 27 kΩ ± 10%.
Final Answer: 27 kΩ ± 10%

Answer: (A)
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Q11.

Solution
Concept:
In a closed loop consisting of identical cells connected in series (all in the same sense), the total
electromotive force (emf) of the circuit drives a current through the total internal resistance of the
cells. The potential difference across any cell is given by 𝑉 = 𝐸 − 𝐼𝑟.
Solution:
1. Let there be 𝑛 cells, each of emf 𝐸 and internal resistance 𝑟. 2. The total emf in the circuit is
𝑛𝐸 . 3. The total internal resistance in the circuit is 𝑛𝑟 . 4. According to Ohm’s Law for the entire
circuit, the current 𝐼 flowing through the loop is:

𝐼 =
Total emf

Total resistance
=
𝑛𝐸

𝑛𝑟
=
𝐸

𝑟

5. The terminal potential difference (𝑉) across any one cell is:

𝑉 = 𝐸 − 𝐼𝑟

6. Substitute the value of 𝐼 = 𝐸/𝑟 into the equation:

𝑉 = 𝐸 −
(
𝐸

𝑟

)
𝑟 = 𝐸 − 𝐸 = 0

7. This indicates that the energy supplied by the chemical action of the cell is exactly consumed by
its own internal resistance.
Final Answer: Zero

Answer: (C)
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Q12.

Solution
Concept:
A **Wheatstone Bridge** is an arrangement of four resistances used to determine an unknown
resistance. The bridge is said to be balanced when no current flows through the galvanometer
(𝐼𝑔 = 0). The balance condition is:

𝑃

𝑄
=
𝑅

𝑆

Solution:
1. According to the **Conjugate Branch Theorem** of a Wheatstone bridge, the positions of the
source (battery) and the detector (galvanometer) are interchangeable. 2. If the bridge is initially
balanced, the ratio of the resistances in the arms satisfies the balance condition. 3. Swapping
the battery and the galvanometer does not change the mathematical relationship required for the
balance. 4. Therefore, if the galvanometer showed zero deflection before the swap, it will continue
to show zero (no) deflection after the swap. 5. This is a fundamental property of the symmetry of
the Wheatstone network.
Final Answer: No deflection

Answer: (B)

Q13.

Solution
Concept:
**Drift Velocity** (𝑣𝑑) is the average velocity attained by charged particles (such as electrons) in
a material due to an electric field. It is related to the relaxation time (𝜏) and the electric field (𝐸).
Solution:
1. When an electric field 𝐸 is applied across a conductor, the force on an electron is 𝐹 = 𝑒𝐸 . 2.
The acceleration 𝑎 of the electron is given by 𝑎 = 𝐹/𝑚 = 𝑒𝐸/𝑚. 3. The drift velocity is defined
as the product of acceleration and the average time between collisions (relaxation time, 𝜏):

𝑣𝑑 = 𝑎𝜏 =

( 𝑒𝜏
𝑚

)
𝐸

4. In this expression, 𝑒, 𝜏, and 𝑚 are constant for a given material at a constant temperature. 5.
Thus, the drift velocity is directly proportional to the applied electric field:

𝑣𝑑 ∝ 𝐸

Final Answer: 𝑣𝑑 ∝ 𝐸

Answer: (A)
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Q14.

Solution
Concept:
In a **Potentiometer**, the potential gradient (𝑘) is the potential drop per unit length of the wire.
The emf of a cell (𝐸) is balanced when the potential drop across a certain length 𝑙 equals the emf:

𝐸 = 𝑘 · 𝑙 =
(
𝑉

𝐿

)
𝑙

where 𝑉 is the potential across the entire wire of length 𝐿.
Solution:
1. Initially, let the length of the wire be 𝐿1 = 10 m. The balancing length is 𝑙1 = 250 cm. 2. The
emf of the cell is 𝐸 = 𝑉

𝐿1
· 𝑙1 = 𝑉

10 · 2.5. 3. The length of the wire is increased by 2 m, so the new
total length is 𝐿2 = 12 m. 4. Since the supply 𝑉 remains the same, the new potential gradient is
𝑘2 = 𝑉/12. 5. The emf of the cell 𝐸 is constant, so we find the new balancing length 𝑙2:

𝐸 = 𝑘2 · 𝑙2 =⇒ 𝑉

10
· 2.5 =

𝑉

12
· 𝑙2

6. Solve for 𝑙2:
𝑙2 =

12
10

× 2.5 = 1.2 × 250 cm = 300 cm

Final Answer: 300 cm

Answer: (B)
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Q15.

Solution
Concept:
When resistors (or wires) are connected in **Series**, the current (𝐼) flowing through them
is the same. The potential difference across each wire is 𝑉 = 𝐼𝑅. Resistance is given by
𝑅 = 𝜌 𝐿

𝐴
= 𝜌 𝐿

𝜋 (𝑑/2)2 ∝ 𝐿

𝑑2 .
Solution:
1. Given ratios for the two wires: - Length ratio: 𝐿1/𝐿2 = 1/2 - Diameter ratio: 𝑑1/𝑑2 = 2/1 2.
Ratio of their resistances (𝑅1/𝑅2):

𝑅1
𝑅2

=

(
𝐿1
𝐿2

)
×

(
𝑑2
𝑑1

)2

3. Substitute the given ratios:

𝑅1
𝑅2

=

(
1
2

)
×

(
1
2

)2
=

1
2
× 1

4
=

1
8

4. Since the wires are in series, 𝑉 ∝ 𝑅. 5. Therefore, the ratio of the potential differences is:

𝑉1
𝑉2

=
𝑅1
𝑅2

=
1
8

Final Answer: 1 : 8

Answer: (C)
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Q16.

Solution
Concept:
The magnetic field (𝐵) at the center of a circular coil of 𝑁 turns and radius 𝑅 is given by:

𝐵 =
𝜇0𝑁𝐼

2𝑅

When a wire of length 𝐿 is rewound into a coil of a different radius, the total length remains
constant: 𝐿 = 𝑁 × (2𝜋𝑅). Thus, the number of turns 𝑁 is inversely proportional to the radius 𝑅
(𝑁 ∝ 1/𝑅).
Solution:
1. Initial state: Radius 𝑅1 = 𝑅, turns 𝑁1. The field is 𝐵1 ∝ 𝑁1/𝑅1. 2. New state: Radius
𝑅2 = 𝑅/2. 3. Since 𝑁 × 𝑅 is constant (𝑁1𝑅1 = 𝑁2𝑅2):

𝑁2 = 𝑁1
𝑅1
𝑅2

= 𝑁1
𝑅

𝑅/2 = 2𝑁1

4. Calculate the new magnetic field 𝐵2:

𝐵2 ∝ 𝑁2
𝑅2

=
2𝑁1
𝑅/2 = 4

𝑁1
𝑅

5. Comparing the fields:
𝐵2
𝐵1

=
4(𝑁1/𝑅)
(𝑁1/𝑅)

= 4

6. Therefore, the ratio of the new field to the old field is 4 : 1.
Final Answer: 4 : 1

Answer: (C)

Q17.

Solution
Concept:
When a charged particle moves in a magnetic field ( ®𝐵), the magnetic force ( ®𝐹) is given by the
Lorentz force: ®𝐹 = 𝑞(®𝑣 × ®𝐵). This force is always perpendicular to the velocity (®𝑣) of the particle.
Solution:
1. Because the force is always perpendicular to the velocity, the work done by the magnetic field
on the charged particle is zero (𝑊 =

∫ ®𝐹 · 𝑑®𝑠 = 0). 2. According to the Work-Energy Theorem,
if the work done is zero, the kinetic energy remains constant. 3. While the speed (magnitude
of velocity) remains constant, the direction of the velocity changes continuously as the particle
follows a circular or helical path. 4. Since momentum is a vector ( ®𝑝 = 𝑚®𝑣), a change in the
direction of velocity means the momentum is changing. 5. In summary: Kinetic energy is a scalar
and stays constant; momentum is a vector and changes.
Final Answer: Kinetic energy is constant but momentum changes

Answer: (C)
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Q18.

Solution
Concept:
According to **Curie’s Law** for paramagnetic materials, the magnetic susceptibility (𝜒) is
inversely proportional to the absolute temperature (𝑇 in Kelvin):

𝜒 ∝ 1
𝑇

=⇒ 𝜒1𝑇1 = 𝜒2𝑇2

Solution:
1. Convert temperatures from Celsius to Kelvin: - 𝑇1 = −73◦C = −73 + 273 = 200 K -
𝑇2 = −173◦C = −173 + 273 = 100 K 2. Given 𝜒1 = 0.0075. 3. Apply Curie’s Law:

0.0075 × 200 = 𝜒2 × 100

4. Solve for 𝜒2:

𝜒2 =
0.0075 × 200

100
= 0.0075 × 2 = 0.0150

5. As the temperature decreases, the thermal agitation decreases, allowing the magnetic dipoles to
align more easily, thus increasing susceptibility.
Final Answer: 0.0150

Answer: (B)
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Q19.

Solution
Concept:
In a **Shunted Galvanometer**, the total current 𝐼 divides into two parts: 𝐼𝑔 through the
galvanometer and 𝐼𝑠 through the shunt. Since they are in parallel, the potential difference across
them is equal:

𝐼𝑔𝐺 = 𝐼𝑠𝑆

Solution:
1. We know from Kirchhoff’s Current Law that the total current is the sum of the branches:
𝐼 = 𝐼𝑔 + 𝐼𝑠. 2. Substitute 𝐼𝑠 = 𝐼 − 𝐼𝑔 into the potential equality:

𝐼𝑔𝐺 = (𝐼 − 𝐼𝑔)𝑆

3. Expand and rearrange the equation to solve for 𝐼𝑔:

𝐼𝑔𝐺 = 𝐼𝑆 − 𝐼𝑔𝑆

𝐼𝑔𝐺 + 𝐼𝑔𝑆 = 𝐼𝑆

𝐼𝑔 (𝐺 + 𝑆) = 𝐼𝑆

4. The fraction of the total current passing through the galvanometer is:

𝐼𝑔

𝐼
=

𝑆

𝐺 + 𝑆

Final Answer: 𝑆/(𝐺 + 𝑆)

Answer: (A)
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Q20.

Solution
Concept:
The magnetic field (𝐵) inside a long solenoid is given by the formula:

𝐵 = 𝜇0𝑛𝐼

where 𝑛 is the number of turns per unit length and 𝐼 is the current.
Solution:
1. Initially, the field is 𝐵1 = 𝜇0𝑛𝐼. 2. New conditions provided: - New current 𝐼 ′ = 2𝐼 (doubled) -
New turns per unit length 𝑛′ = 𝑛/2 (halved) 3. Calculate the new magnetic field 𝐵2:

𝐵2 = 𝜇0𝑛
′𝐼 ′ = 𝜇0

(𝑛
2

)
(2𝐼)

4. Simplify the expression:
𝐵2 = 𝜇0𝑛𝐼

5. Since 𝐵2 is identical to 𝐵1, the magnetic field remains unchanged.
Final Answer: 𝐵

Answer: (C)
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Q21.

Solution
Concept:
The **Magnetic Dip** (𝜃) is the angle that the total magnetic field of the earth makes with the
horizontal direction. If a dip circle is placed in a plane other than the magnetic meridian, it
measures an **Apparent Dip** (𝜃′). The relationship is:

tan 𝜃′ =
tan 𝜃
cos𝛼

where 𝛼 is the angle between the plane of the dip circle and the magnetic meridian.
Solution:
1. The problem states that the dip circle is at right angles to the magnetic meridian. 2. This means
the angle 𝛼 = 90◦. 3. Substitute this value into the apparent dip formula:

tan 𝜃′ =
tan 𝜃

cos 90◦

4. Since cos 90◦ = 0, the expression becomes:

tan 𝜃′ =
tan 𝜃

0
→ ∞

5. The angle whose tangent is infinity is 90◦. 6. Physically, this means that in a plane perpendicular
to the magnetic meridian, the horizontal component of the Earth’s magnetic field (𝐵𝐻 cos𝛼)
becomes zero, and the needle aligns itself entirely with the vertical component, pointing straight
down.
Final Answer: 90◦

Answer: (D)

29 | Collegedunia |

https://www.collegedunia.com


CUET UG Sample Paper Physics

Q22.

Solution
Concept:
**Magnetic Field Lines** are imaginary lines used to represent the direction and strength of a
magnetic field. They follow specific rules based on the laws of electromagnetism.
Solution:
1. **Option A:** They form closed loops. This is true because magnetic monopoles do not exist;
lines travel from North to South outside and South to North inside. 2. **Option B:** They never
intersect. This is true because if they intersected, the magnetic field would have two different
directions at the same point, which is physically impossible. 3. **Option C:** They start from
the North pole and end at the South pole outside the magnet. This is a standard convention and
is true. 4. **Option D:** They are always perpendicular to the surface of a magnet. This is
**false**. Unlike electric field lines, which must be perpendicular to the surface of a conductor in
electrostatics, magnetic field lines can exit or enter the surface of a magnetic material at various
angles depending on the shape and magnetization of the material.
Final Answer: They are always perpendicular to the surface of a magnet

Answer: (D)

Q23.

Solution
Concept:
When current flows through a wire, it creates a magnetic field around it. Two parallel current-
carrying wires exert forces on each other due to the interaction of their magnetic fields. The force
per unit length is given by:

𝐹/𝐿 =
𝜇0𝐼1𝐼2
2𝜋𝑑

Solution:
1. Consider two wires, 1 and 2, carrying currents 𝐼1 and 𝐼2 in the same direction. 2. Using the
**Right-Hand Thumb Rule**, wire 1 produces a magnetic field 𝐵1 at the location of wire 2 that
points into the plane (if wire 1 is on the left). 3. Using the **Fleming’s Left-Hand Rule** (or
®𝐹 = 𝐼®𝑙 × ®𝐵), the force on wire 2 due to 𝐵1 is directed toward wire 1. 4. Similarly, wire 2 produces
a field that exerts a force on wire 1 directed toward wire 2. 5. Because the forces are directed
toward each other, parallel currents in the same direction **attract**. (Note: opposite directions
repel).
Final Answer: Attract each other

Answer: (A)
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Q24.

Solution
Concept:
The **Self-Inductance** (𝐿) of a solenoid depends on its geometric properties. The formula for a
solenoid is:

𝐿 =
𝜇0𝑁

2𝐴

𝑙

where 𝑁 is the total number of turns, 𝐴 is the cross-sectional area, and 𝑙 is the length of the
solenoid.
Solution:
1. From the formula, it is clear that self-inductance is directly proportional to the square of the
number of turns:

𝐿 ∝ 𝑁2

2. The problem states that the number of turns is doubled (𝑁 ′ = 2𝑁) while 𝐴 and 𝑙 remain
constant. 3. Calculate the new inductance 𝐿′:

𝐿′ =
𝜇0(2𝑁)2𝐴

𝑙
=
𝜇0(4𝑁2)𝐴

𝑙

4. Express 𝐿′ in terms of the original 𝐿:

𝐿′ = 4
(
𝜇0𝑁

2𝐴

𝑙

)
= 4𝐿

5. Therefore, doubling the turns results in a fourfold increase in self-inductance.
Final Answer: Four times

Answer: (C)
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Q25.

Solution
Concept:
In an **AC circuit containing a Resistor and Inductor (RL Circuit)**, the voltage and current are
not in phase. The phase angle (𝜙) by which the voltage leads the current is given by:

tan 𝜙 =
𝑋𝐿

𝑅

where 𝑋𝐿 = 2𝜋 𝑓 𝐿 is the inductive reactance.
Solution:
1. Given data: - 𝐿 = 0.5 H - 𝑅 = 100Ω - 𝑓 = 50 Hz 2. Calculate the inductive reactance (𝑋𝐿):

𝑋𝐿 = 2𝜋 𝑓 𝐿 = 2 × 𝜋 × 50 × 0.5

𝑋𝐿 = 50𝜋Ω

3. Calculate the tangent of the phase angle:

tan 𝜙 =
𝑋𝐿

𝑅
=

50𝜋
100

=
𝜋

2

4. Find the phase angle 𝜙:
𝜙 = tan−1

(𝜋
2

)
Final Answer: tan−1(𝜋/2)

Answer: (A)

Q26.

Solution
Concept:
When an alternating current (AC) flows through the primary coil of a transformer, it creates a
continuously changing magnetic flux. This flux induces circulating currents, known as **Eddy
Currents**, in the iron core. These currents cause energy loss in the form of heat due to the
resistance of the core material.
Solution:
1. To minimize these losses, the core is not made of a single solid block of iron. 2. Instead, it
is constructed from thin sheets of soft iron, known as **laminations**. 3. Each lamination is
coated with an insulating material (like lacquer or oxide) to prevent current from flowing between
them. 4. By breaking the large conduction path into many small, restricted paths, the magnitude
of the eddy currents is significantly reduced. 5. This improves the efficiency of the transformer by
reducing the heat generated in the core.
Final Answer: Eddy current loss

Answer: (B)
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Q27.

Solution
Concept:
In a **Series LCR Circuit**, resonance occurs when the inductive reactance (𝑋𝐿) exactly cancels
out the capacitive reactance (𝑋𝐶). At this specific frequency (resonant frequency), the circuit
behaves like a purely resistive circuit.
Solution:
1. The impedance (𝑍) of an LCR circuit is given by:

𝑍 =
√︁
𝑅2 + (𝑋𝐿 − 𝑋𝐶)2

2. At resonance, the condition is 𝑋𝐿 = 𝑋𝐶 . 3. Substituting this into the impedance formula:

𝑍 =
√︁
𝑅2 + 0 = 𝑅

4. Since (𝑋𝐿 − 𝑋𝐶)2 is always zero or positive, 𝑍 = 𝑅 is the **minimum possible value** for
impedance. 5. Because impedance is minimum, the current 𝐼 = 𝑉/𝑍 reaches its **maximum
value**. 6. Additionally, the phase difference between voltage and current is zero (tan 𝜙 = 0).
Final Answer: 𝑋𝐿 = 𝑋𝐶

Answer: (A)
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Q28.

Solution
Concept:
The **Root Mean Square (rms)** value of an alternating current represents the effective value
of the current. For a complex wave consisting of multiple sinusoidal components of the same
frequency but different phases, the total 𝑟𝑚𝑠 value is calculated based on the amplitudes of the
individual components.
Solution:
1. Given the current equation: 𝑖 = 𝑖1 cos𝜔𝑡 + 𝑖2 sin𝜔𝑡. 2. This can be rewritten as a single sine
wave using trigonometric identities:

𝑖 = 𝐼0 sin(𝜔𝑡 + 𝜙)

where the peak amplitude 𝐼0 =

√︃
𝑖21 + 𝑖

2
2. 3. The 𝑟𝑚𝑠 value for a sinusoidal wave is related to the

peak value (𝐼0) by:
𝐼𝑟𝑚𝑠 =

𝐼0√
2

4. Substitute the expression for 𝐼0:

𝐼𝑟𝑚𝑠 =

√︃
𝑖21 + 𝑖

2
2

√
2

=

√︄
𝑖21 + 𝑖

2
2

2

Final Answer:
√︃
(𝑖21 + 𝑖

2
2)/2

Answer: (B)

Q29.

Solution
Concept:
**Lenz’s Law** states that the direction of an induced current is such that it opposes the change in
magnetic flux that caused it. This law ensures that the principle of causality and thermodynamics
are respected in electromagnetism.
Solution:
1. When we move a magnet toward a coil, an induced current flows. To create this current, work
must be done against the magnetic repulsion (mechanical energy). 2. This mechanical work is
converted into electrical energy (and eventually heat). 3. If the induced current helped the change
(attracted the magnet), the magnet would accelerate indefinitely, creating energy from nothing.
4. This would violate the **Law of Conservation of Energy**. 5. Therefore, the "opposition"
described by Lenz’s Law is a physical necessity to maintain the energy balance of the system.
Final Answer: Energy

Answer: (D)
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Q30.

Solution
Concept:
When a conducting rod moves or rotates in a magnetic field, the free electrons in the rod experience
a Lorentz force, leading to a separation of charges and an induced **Motional EMF**.
Solution:
1. Consider a rod of length 𝑙 rotating about one end in a uniform magnetic field 𝐵. 2. Take a small
element of length 𝑑𝑥 at a distance 𝑥 from the center of rotation. 3. The linear velocity of this
element is 𝑣 = 𝑥𝜔. 4. The small emf (𝑑𝜀) induced in this element is:

𝑑𝜀 = 𝐵𝑣𝑑𝑥 = 𝐵(𝑥𝜔)𝑑𝑥

5. To find the total emf induced between the ends, integrate from 𝑥 = 0 to 𝑥 = 𝑙:

𝜀 =

∫ 𝑙

0
𝐵𝜔𝑥𝑑𝑥 = 𝐵𝜔

[
𝑥2

2

] 𝑙
0

𝜀 =
1
2
𝐵𝑙2𝜔

Final Answer: 1
2𝐵𝑙

2𝜔

Answer: (B)

Q31.

Solution
Concept:
The speed of an electromagnetic wave in a medium depends on the electromagnetic properties of
that medium, namely its **Permeability** (𝜇) and **Permittivity** (𝜖). For vacuum, the speed is
𝑐 = 1/√𝜇0𝜖0.
Solution:
1. In any material medium, the speed of light 𝑣 is always less than its speed in a vacuum. 2.
The fundamental relation for the velocity of EM waves in a medium is derived from Maxwell’s
equations:

𝑣 =
1

√
𝜇𝜖

3. Here, 𝜇 = 𝜇0𝜇𝑟 (where 𝜇𝑟 is relative permeability) and 𝜖 = 𝜖0𝜖𝑟 (where 𝜖𝑟 is the dielectric
constant). 4. This relationship shows that as the permittivity or permeability of a medium increases,
the velocity of the wave decreases.
Final Answer: 1/√𝜇𝜖

Answer: (C)
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Q32.

Solution
Concept:
The **Electromagnetic Spectrum** is arranged in order of frequency or wavelength. Energy
(𝐸 = ℎ𝜈 = ℎ𝑐/𝜆) is highest for waves with the highest frequency and shortest wavelength.
Solution:
1. The general order of the EM spectrum from longest wavelength to shortest wavelength is:
Radio waves > Microwaves > Infrared > Visible Light > Ultraviolet > X-rays > Gamma rays.
2. Gamma rays are produced by nuclear transitions and have extremely high frequencies, which
corresponds to the shortest wavelengths in the standard EM spectrum. 3. Cosmic rays (often
mentioned in physics) are technically high-energy particles rather than just EM waves, but among
the standard electromagnetic categories listed, Gamma rays represent the minimum wavelength. 4.
Short wavelength implies high penetrating power, which is why Gamma rays are used in medical
applications to treat internal tumors.
Final Answer: Gamma rays

Answer: (C)

Q33.

Solution
Concept:
In an electromagnetic wave propagating through a vacuum, the magnitudes of the electric field ( ®𝐸)
and the magnetic field ( ®𝐵) are related to the speed of light (𝑐). They oscillate in phase and are
perpendicular to each other and the direction of propagation.
Solution:
1. The relationship between the amplitudes of the two fields is given by the ratio:

𝐸0
𝐵0

= 𝑐

2. The question asks for the ratio of the amplitude of the **magnetic field** to the **electric
field**:

Ratio =
𝐵0
𝐸0

3. From the primary equation, we find:
𝐵0
𝐸0

=
1
𝑐

4. Therefore, this ratio is equal to the reciprocal of the speed of light in a vacuum.
Final Answer: Reciprocal of speed of light

Answer: (B)
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Q34.

Solution
Concept:
The power of a lens is the reciprocal of its focal length in meters (𝑃 = 1/ 𝑓 ). For lenses in contact,
the total power is the algebraic sum of individual powers:

𝑃𝑒𝑞 = 𝑃1 + 𝑃2

By convention, convex lenses have positive focal lengths and concave lenses have negative focal
lengths.
Solution:
1. Given data: - Focal length of convex lens ( 𝑓1) = +20 cm = +0.2 m - Focal length of
concave lens ( 𝑓2) = −40 cm = −0.4 m 2. Calculate individual powers: - 𝑃1 = 1/0.2 = +5 D -
𝑃2 = 1/(−0.4) = −2.5 D 3. Calculate the total power of the combination:

𝑃𝑒𝑞 = +5 D + (−2.5 D) = +2.5 D

4. The positive sign indicates that the combination acts as a converging lens.
Final Answer: +2.5 D

Answer: (A)
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Q35.

Solution
Concept:
In **Young’s Double Slit Experiment (YDSE)**, the fringe width (𝛽) is the distance between two
consecutive bright or dark fringes on the screen. It is given by:

𝛽 =
𝜆𝐷

𝑑

where 𝜆 is wavelength, 𝐷 is the distance between slits and screen, and 𝑑 is the distance between
the two slits.
Solution:
1. Let the initial fringe width be 𝛽1 = 𝜆𝐷

𝑑
. 2. According to the problem: - New slit distance

𝑑′ = 𝑑/2 (halved) - New screen distance 𝐷′ = 2𝐷 (doubled) 3. Calculate the new fringe width 𝛽2:

𝛽2 =
𝜆𝐷′

𝑑′
=
𝜆(2𝐷)
(𝑑/2)

4. Simplify the fraction:

𝛽2 = 2 × 2 ×
(
𝜆𝐷

𝑑

)
= 4

(
𝜆𝐷

𝑑

)
5. Therefore:

𝛽2 = 4𝛽1

6. The fringes become four times wider than they were originally.
Final Answer: Four times

Answer: (C)
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Q36.

Solution
Concept:
The **Critical Angle** (𝐶) is the angle of incidence in a denser medium for which the angle of
refraction in the rarer medium is 90◦. It is related to the refractive index (𝜇) of the medium by:

𝜇 =
1

sin𝐶

The refractive index is also the ratio of the speed of light in vacuum (𝑐) to the speed of light in the
medium (𝑣): 𝜇 = 𝑐/𝑣.
Solution:
1. Given the critical angle 𝐶 = 30◦. 2. Calculate the refractive index (𝜇):

𝜇 =
1

sin 30◦
=

1
0.5

= 2

3. We know the relationship between refractive index and velocity:

𝜇 =
𝑐

𝑣
=⇒ 𝑣 =

𝑐

𝜇

4. Using 𝑐 = 3 × 108 m/s:

𝑣 =
3 × 108

2
= 1.5 × 108 m/s

5. Thus, light travels at half its vacuum speed in this particular medium.
Final Answer: 1.5 × 108 m/s

Answer: (A)

Q37.

Solution
Concept:
When a wave travels from one medium to another, its properties change based on the interaction
with the new medium’s particles. However, the **Frequency** (𝜈) of a wave is determined solely
by the source that produces it.
Solution:
1. As light enters from air to water (a denser medium), its speed decreases (𝑣 = 𝑐/𝜇). 2. Since
𝑣 = 𝜈𝜆, and the frequency remains constant, the wavelength must also decrease proportionally
with the speed. 3. The amplitude of the light wave may decrease due to reflection and absorption
at the interface. 4. Because frequency represents the number of oscillations per second and is
an inherent property of the source’s energy state, it does not change regardless of the medium
through which the light propagates.
Final Answer: Frequency

Answer: (C)
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Q38.

Solution
Concept:
An **Astronomical Telescope** in normal adjustment has its final image formed at infinity. The
magnifying power (𝑀) in this configuration is defined as the ratio of the focal length of the
objective lens ( 𝑓𝑜) to the focal length of the eyepiece lens ( 𝑓𝑒).

𝑀 =
𝑓𝑜

𝑓𝑒

Solution:
1. Given data: - Focal length of objective ( 𝑓𝑜) = 100 cm - Focal length of eyepiece ( 𝑓𝑒) = 5 cm 2.
Calculate the magnifying power:

𝑀 =
100
5

= 20

3. In this state, the distance between the two lenses (tube length) is 𝐿 = 𝑓𝑜 + 𝑓𝑒 = 105 cm. 4. The
magnifying power of 20 means the object will appear 20 times larger in angular size compared to
the naked eye.
Final Answer: 20

Answer: (A)

Q39.

Solution
Concept:
**Polarization** is the process of restricting the vibrations of a wave to a single plane perpendicular
to the direction of propagation. Only waves that vibrate perpendicular to the direction of travel can
be polarized.
Solution:
1. **Longitudinal waves** (like sound) vibrate back and forth along the same line as the wave’s
travel. Because they have no "side-to-side" components, they cannot be polarized. 2. **Transverse
waves** vibrate in directions perpendicular to the direction of propagation. These vibrations can
be filtered into a specific plane. 3. Light can be polarized using polaroids or by reflection at
Brewster’s angle. 4. The fact that light exhibits polarization is definitive experimental evidence
that light is a transverse electromagnetic wave.
Final Answer: Transverse wave

Answer: (B)
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Q40.

Solution
Concept:
For a combination of two thin prisms to produce **Dispersion without Deviation** (Direct Vision
Prism), the net deviation produced by the combination must be zero. The deviation produced by a
thin prism is 𝛿 = (𝜇 − 1)𝐴. Condition: 𝛿1 + 𝛿2 = 0 =⇒ (𝜇1 − 1)𝐴1 + (𝜇2 − 1)𝐴2 = 0.
Solution:
1. Given data for Prism 1: 𝐴1 = 6◦, 𝜇1 = 1.5. 2. Given data for Prism 2: 𝜇2 = 1.75. 3. Set the
deviations to be equal in magnitude but opposite in direction:

(𝜇1 − 1)𝐴1 = (𝜇2 − 1)𝐴2

4. Substitute the values:
(1.5 − 1) × 6◦ = (1.75 − 1) × 𝐴2

0.5 × 6◦ = 0.75 × 𝐴2

5. Solve for 𝐴2:
3◦ = 0.75 × 𝐴2 =⇒ 𝐴2 =

3
0.75

= 4◦

Final Answer: 4◦

Answer: (A)

Q41.

Solution
Concept:
**Myopia**, also known as short-sightedness, is a vision defect where a person can see nearby
objects clearly but distant objects appear blurred. This happens because the light rays from a
distant object converge in front of the retina instead of directly on it, often due to an elongated
eyeball or excessive curvature of the lens.
Solution:
1. In a myopic eye, the parallel rays from infinity are focused too early. 2. To correct this, we
need a lens that will diverge the incoming parallel rays before they enter the eye. 3. A **Concave
Lens** (diverging lens) of suitable focal length is used for this purpose. 4. The concave lens
makes the distant object appear as if it is at the person’s "far point," allowing the eye to focus the
image exactly on the retina. 5. In contrast, Hypermetropia (long-sightedness) is corrected using a
convex lens.
Final Answer: Concave lens

Answer: (B)
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Q42.

Solution
Concept:
The **de-Broglie Wavelength** (𝜆) associated with a moving particle is inversely proportional to
its linear momentum (𝑝). The relationship is given by:

𝜆 =
ℎ

𝑝

where ℎ is Planck’s constant.
Solution:
1. Let the initial momentum be 𝑝1 and the initial wavelength be 𝜆1 = ℎ/𝑝1. 2. The problem states
that the momentum is increased by 3 times. However, the phrasing "increased by 3 times" usually
implies 𝑝2 = 𝑝1 + 3𝑝1 = 4𝑝1, but in standard MCQ physics context, it often refers to the final
momentum becoming 3 times the initial value (𝑝2 = 3𝑝1). 3. Let’s calculate for 𝑝2 = 3𝑝1:

𝜆2 =
ℎ

𝑝2
=

ℎ

3𝑝1

4. Comparing the two:
𝜆2 =

1
3
𝜆1

5. Therefore, the wavelength becomes one-third (1/3) of the initial value, which is equivalent to
saying it decreases by a factor of 3.
Final Answer: Becomes 1/3 of the initial value

Answer: (C)

Q43.

Solution
Concept:
In the **Photoelectric Effect**, the stopping potential (𝑉0) is the negative potential required to
stop the photoelectrons with the maximum kinetic energy (𝐾𝑚𝑎𝑥). Einstein’s equation is:

𝑒𝑉0 = 𝐾𝑚𝑎𝑥 = ℎ𝜈 − 𝜙

where 𝜈 is the frequency of incident light and 𝜙 is the work function.
Solution:
1. From the equation, 𝑉0 = ℎ

𝑒
𝜈 − 𝜙

𝑒
. 2. This shows that the stopping potential is a linear function

of the **frequency** of the incident light. 3. It does not depend on the **intensity** of light;
intensity only increases the number of electrons (current), not their energy. 4. It also does not
depend on the distance from the source, as distance only affects intensity. 5. Therefore, for a given
metallic surface, 𝑉0 is determined solely by the frequency (or wavelength) of the radiation.
Final Answer: Frequency of incident light

Answer: (B)
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Q44.

Solution
Concept:
The **Threshold Wavelength** (𝜆0) is the maximum wavelength of light that can cause photo-
electric emission from a metal surface. It is related to the work function (𝜙) by:

𝜙 =
ℎ𝑐

𝜆0

Using the convenient conversion ℎ𝑐 ≈ 12400 eV · Å (or 1242 eV · nm).
Solution:
1. Given work function 𝜙 = 4.2 eV. 2. Rearrange the formula to solve for wavelength in
Angstroms:

𝜆0 =
ℎ𝑐

𝜙
=

12400 eV · Å
4.2 eV

3. Perform the division:
𝜆0 ≈ 2952.38 Å

4. Rounding to the nearest given option, we get approximately 2955 Å. 5. Any wavelength longer
than this will fail to eject electrons from this specific metal.
Final Answer: 2955 Å

Answer: (A)

Q45.

Solution
Concept:
In the **Bohr Model** for a hydrogen-like atom, the electron’s energies are mathematically
related. For an electron in the 𝑛𝑡ℎ orbit: - Kinetic Energy (𝐾) is always positive. - Potential Energy
(𝑈) is always negative and𝑈 = −2𝐾 . - Total Energy (𝐸) is the sum 𝐾 +𝑈 = 𝐾 − 2𝐾 = −𝐾 .
Solution:
1. We are asked for the ratio of Kinetic Energy (𝐾) to Total Energy (𝐸). 2. Based on the derivation
above:

𝐸 = −𝐾

3. Therefore, the ratio is:
𝐾

𝐸
=

𝐾

−𝐾 =
1
−1

4. This can be expressed as 1 : −1. 5. This ratio highlights that the magnitude of the energy
required to remove the electron (ionization energy) is exactly equal to its current kinetic energy in
that orbit.
Final Answer: 1 : −1

Answer: (B)
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Q46.

Solution
Concept:
The **Half-life** (𝑇1/2) is the time required for half of the nuclei in a radioactive sample to
undergo decay. The amount of remaining undecayed nuclei (𝑁) after 𝑛 half-lives is given by:

𝑁 = 𝑁0

(
1
2

)𝑛
where 𝑁0 is the initial amount and 𝑛 = 𝑡/𝑇1/2.
Solution:
1. The problem states that 7/8th of the sample has decayed. 2. The amount of the sample
remaining is:

𝑁 = 𝑁0 −
7
8
𝑁0 =

1
8
𝑁0

3. We can express 1/8 as a power of 1/2:

1
8
=

(
1
2

)3

4. Comparing this with the formula 𝑁/𝑁0 = (1/2)𝑛, we find that 𝑛 = 3 half-lives have passed. 5.
Given 𝑇1/2 = 10 days, the total time (𝑡) is:

𝑡 = 𝑛 × 𝑇1/2 = 3 × 10 = 30 days

Final Answer: 30 days

Answer: (B)

Q47.

Solution
Concept:
The **Binding Energy per Nucleon** is a measure of the stability of a nucleus. A higher binding
energy per nucleon indicates a more tightly bound and stable nucleus. The variation of this value
with mass number (𝐴) is shown in the binding energy curve.
Solution:
1. For very light nuclei (𝐴 < 20), the binding energy per nucleon is relatively low. 2. It increases
as the mass number increases, reaching a broad plateau in the middle of the periodic table (𝐴
between 40 and 120). 3. The maximum value of approximately 8.8 MeV per nucleon is reached for
**Iron-56** (56Fe). 4. For heavier nuclei beyond iron, the binding energy per nucleon gradually
decreases due to the increasing electrostatic repulsion between protons. 5. This is why iron is
considered the most stable element in the universe.
Final Answer: Iron

Answer: (B)
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Q48.

Solution
Concept:
Semiconductors are classified based on the type of impurity atoms added to the intrinsic crystal.
In a **p-type (positive-type) Semiconductor**, a trivalent impurity (like Aluminum or Gallium)
is added to a tetravalent semiconductor (like Silicon).
Solution:
1. Trivalent atoms have only 3 valence electrons to share with 4 neighboring Silicon atoms. 2.
This creates a vacancy or a "missing electron" in one of the covalent bonds. 3. This vacancy is
called a **Hole** and behaves like a positive charge carrier. 4. While thermal energy generates a
few electron-hole pairs, the number of holes provided by the dopant atoms far exceeds the number
of free electrons. 5. Therefore, holes are the majority charge carriers, while electrons are the
minority carriers.
Final Answer: Holes

Answer: (B)

Q49.

Solution
Concept:
A **p-n Junction** is forward biased when the positive terminal of a battery is connected to the
p-side and the negative terminal to the n-side. This configuration opposes the built-in potential
barrier of the junction.
Solution:
1. In the depletion layer, there are immobile ions that create a barrier potential which prevents
charge carriers from crossing the junction. 2. When forward biased, the external electric field is
opposite to the internal barrier field. 3. This pushes the majority carriers (holes from p-side and
electrons from n-side) toward the junction. 4. As these carriers penetrate the depletion region,
the effective width of the **Depletion Layer decreases**. 5. Consequently, the resistance of the
junction drops significantly, allowing a large current to flow across it.
Final Answer: The depletion layer width decreases

Answer: (B)
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Q50.

Solution
Concept:
The **OR Gate** is a basic digital logic gate that implements logical disjunction. It follows the
rule that the output is high (1) if at least one of its inputs is high (1).
Solution:
1. Let the inputs be 𝐴 and 𝐵, and the output be 𝑌 . The Boolean expression is 𝑌 = 𝐴 + 𝐵. 2. The
truth table for an OR gate is:

• 0 + 0 = 0

• 0 + 1 = 1

• 1 + 0 = 1

• 1 + 1 = 1

3. The output is 0 only when both inputs are 0. 4. In all other cases—where either one input is 1
or both are 1—the output is 1. 5. Therefore, the output is 1 if either or both inputs are 1.
Final Answer: If either or both inputs are 1

Answer: (B)
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Answer Key

Q Ans Q Ans Q Ans Q Ans Q Ans
1 B 2 A 3 A 4 D 5 C
6 A 7 C 8 B 9 C 10 A
11 C 12 B 13 A 14 B 15 C
16 C 17 C 18 B 19 A 20 C
21 D 22 D 23 A 24 C 25 A
26 B 27 A 28 B 29 D 30 B
31 C 32 C 33 B 34 A 35 C
36 A 37 C 38 A 39 B 40 A
41 B 42 C 43 B 44 A 45 B
46 B 47 B 48 B 49 B 50 B
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