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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 spherical conductor of radius 10 cm has a charge of 3.2 × 10−7 C distributed
uniformly on its surface. What is the magnitude of the electric field at a point
15 cm from the center of the sphere?

(A) 1.28 × 105 N/C

(B) 1.28 × 104 N/C

(C) 1.28 × 106 N/C

(D) 1.28 × 107 N/C

Q2. An electric dipole is placed at an angle of 30◦ with an electric field of intensity
2× 105 N/C. It experiences a torque equal to 4 Nm. The charge on the dipole, if
the dipole length is 2 cm, is:

(A) 8 mC

(B) 2 mC

(C) 5 mC

(D) 7𝜇C

Q3. A parallel plate capacitor is charged and then disconnected from the battery.
If a dielectric slab is now inserted between the plates, which of the following
remains constant?

(A) Capacitance

(B) Potential difference
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(C) Energy stored

(D) Charge

Q4. Three capacitors of capacitances 3𝜇F, 9𝜇F, and 18𝜇F are connected once in
series and then in parallel. The ratio of equivalent capacitance 𝐶𝑠/𝐶𝑝 is:

(A) 1 : 15

(B) 15 : 1

(C) 1 : 1

(D) 1 : 3

Q5. The electric potential 𝑉 at any point (𝑥, 𝑦, 𝑧) in space is given by 𝑉 = 4𝑥2 volts.
The electric field at the point (1m, 0, 2m) in V/m is:

(A) 8 along negative 𝑋-axis

(B) 8 along positive 𝑋-axis

(C) 16 along negative 𝑋-axis

(D) 16 along positive 𝑍-axis

Q6. 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) Work has to be done in bringing a test charge from ∞ to the origin.

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

(D) The dipole moment is 2𝑞𝑑 along the positive 𝑥-axis.

Q7. 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
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(D) Decreases as 𝑟 increases for 𝑟 < 𝑅 and for 𝑟 > 𝑅

Q8. The energy stored in a capacitor of capacitance 𝐶 and potential 𝑉 is given by:

(A) 1
2𝐶𝑉

2

(B) 1
2𝑄𝑉

(C) 1
2
𝑄2

𝐶

(D) All of the above

Q9. The drift velocity of electrons in a copper wire of length 𝑙 and connected to a
source of 𝑒𝑚 𝑓 𝑉 is 𝑣𝑑. If the radius of the wire is doubled, the drift velocity
will be:

(A) 𝑣𝑑
(B) 𝑣𝑑/2

(C) 𝑣𝑑/4

(D) 2𝑣𝑑

Q10. A Wheatstone bridge is balanced when the resistance in the four arms are
10Ω, 10Ω, 10Ω and 10Ω respectively. If the galvanometer and battery are
interchanged, the balance point:

(A) Remains unchanged

(B) Changes

(C) Depends on the internal resistance of the battery

(D) None of these

Q11. Two cells of 𝑒𝑚 𝑓 𝑠 𝐸1 and 𝐸2 and internal resistances 𝑟1 and 𝑟2 are connected in
parallel. The equivalent 𝑒𝑚 𝑓 of the combination is:

(A) 𝐸1 + 𝐸2

(B) 𝐸1𝑟2+𝐸2𝑟1
𝑟1+𝑟2

(C) 𝐸1𝑟1+𝐸2𝑟2
𝑟1+𝑟2

(D)
√
𝐸1𝐸2
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Q12. Kirchhoff’s second law (Loop rule) is based on the law of conservation of:

(A) Charge

(B) Momentum

(C) Energy

(D) Mass

Q13. 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

Q14. A current of 2 A flows through a 2Ω resistor when connected to a battery. The
same battery supplies 0.5 A current when connected to a 9Ω resistor. The
internal resistance of the battery is:

(A) 0.5Ω

(B) 1/3Ω

(C) 1/4Ω

(D) 1Ω

Q15. A moving coil galvanometer can be converted into an ammeter by connecting:

(A) Low resistance in series

(B) High resistance in parallel

(C) Low resistance in parallel

(D) High resistance in series

Q16. A long straight wire carries a current of 35 A. What is the magnitude of the
magnetic field 𝐵 at a point 20 cm from the wire?

4 | Collegedunia |

https://www.collegedunia.com


CUET UG Sample Paper Physics

(A) 3.5 × 10−5 T

(B) 3.5 × 10−4 T

(C) 7 × 10−5 T

(D) 3.5 × 10−6 T

Q17. Which of the following substances has negative magnetic susceptibility?

(A) Ferromagnetic

(B) Paramagnetic

(C) Diamagnetic

(D) None of these

Q18. A circular coil of 100 turns, radius 8 cm carries a current of 0.40 A. The
magnitude of the magnetic field 𝐵 at the centre of the coil is:

(A) 3.1 × 10−4 T

(B) 3.1 × 10−5 T

(C) 4 × 10−4 T

(D) 5 × 10−4 T

Q19. The magnetic moment of a current-carrying loop is independent of:

(A) Current

(B) Area of the loop

(C) Shape of the loop

(D) Number of turns

Q20. A proton and an alpha particle enter a uniform magnetic field perpendicularly
with the same speed. The ratio of the radii of their circular paths will be:

(A) 1 : 1

(B) 1 : 2

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

Q21. A transformer works on the principle of:

(A) Self-induction

(B) Mutual induction

(C) Eddy currents

(D) Seebeck effect

Q22. In an LCR series circuit, at resonance, the phase difference between current and
voltage is:

(A) 0

(B) 𝜋/2

(C) 𝜋

(D) 𝜋/4

Q23. A wheel with 10 metallic spokes each 0.5 m long is rotated with a speed of
120 rev/min in a plane normal to the horizontal component of Earth’s magnetic
field 𝐻𝑒. If 𝐻𝑒 = 0.4 G at the place, what is the induced 𝑒𝑚 𝑓 between the axle
and the rim of the wheel? (1 G = 10−4 T)

(A) 6.28 × 10−5 V

(B) 3.14 × 10−5 V

(C) 1.25 × 10−4 V

(D) 0

Q24. Lenz’s law is a consequence of the law of conservation of:

(A) Charge

(B) Mass

(C) Energy

(D) Momentum
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Q25. The core of a transformer is laminated to reduce:

(A) Hysteresis loss

(B) Copper loss

(C) Magnetic flux leakage

(D) Eddy current loss

Q26. If the frequency of an AC source in an LCR series circuit is increased, the
capacitive reactance:

(A) Increases

(B) Decreases

(C) Remains same

(D) First increases then decreases

Q27. Which of the following electromagnetic waves has the highest frequency?

(A) Radio waves

(B) Microwaves

(C) Gamma rays

(D) Ultraviolet rays

Q28. The displacement current flows in the dielectric of a capacitor when the potential
difference between its plates:

(A) Is changing with time

(B) Is constant

(C) Becomes zero

(D) None of these

Q29. A convex lens of focal length 20 cm is placed in contact with a concave lens of
focal length 25 cm. The power of the combination is:

(A) +1 D
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(B) −1 D

(C) +9 D

(D) −9 D

Q30. In Young’s double-slit experiment, if the distance between the slits is halved and
the distance between the slits and the screen is doubled, the fringe width will be:

(A) Unchanged

(B) Doubled

(C) Quadrupled

(D) Halved

Q31. An object is placed at 15 cm in front of a convex mirror of focal length 30 cm.
The image is formed at:

(A) 10 cm behind the mirror

(B) 10 cm in front of the mirror

(C) 30 cm behind the mirror

(D) 60 cm in front of the mirror

Q32. The phenomenon of diffraction is observed when the size of the obstacle is:

(A) Much larger than wavelength of light

(B) Comparable to wavelength of light

(C) Much smaller than wavelength of light

(D) Exactly 1 cm

Q33. For a telescope, the focal length of the objective is 100 cm and the focal length
of the eyepiece is 5 cm. The magnifying power of the telescope for normal
adjustment is:

(A) 20

(B) 105
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(C) 95

(D) 500

Q34. Brewster’s angle for a glass plate (𝑛 = 1.5) is:

(A) sin−1(1.5)

(B) cos−1(1.5)

(C) tan−1(1.5)

(D) tan−1(0.67)

Q35. When light travels from a rarer to a denser medium, which of the following does
NOT change?

(A) Velocity

(B) Wavelength

(C) Frequency

(D) Amplitude

Q36. The critical angle for a medium is 45◦. The refractive index of the medium is:

(A) 1.414

(B) 2

(C) 0.707

(D) 1.5

Q37. The total internal reflection occurs when light travels from:

(A) Air to glass

(B) Water to glass

(C) Glass to water

(D) Vacuum to air

Q38. The de-Broglie wavelength of a particle of mass 𝑚 and kinetic energy 𝐾 is:

9 | Collegedunia |

https://www.collegedunia.com


CUET UG Sample Paper Physics

(A) ℎ√
2𝑚𝐾

(B)
√

2𝑚𝐾
ℎ

(C) ℎ
2𝑚𝐾

(D) ℎ
√

2𝑚𝐾

Q39. The stopping potential in a photoelectric experiment depends on:

(A) Intensity of incident light

(B) Frequency of incident light

(C) Nature of the emitter material

(D) Both (B) and (C)

Q40. If the momentum of a photon is 𝑝, its energy is:

(A) 𝑝𝑐

(B) 𝑝/𝑐

(C) 𝑝2𝑐

(D) 𝑚𝑐2

Q41. When the intensity of light is increased in a photoelectric effect experiment, the:

(A) Photoelectric current increases

(B) Maximum kinetic energy increases

(C) Stopping potential increases

(D) Threshold frequency increases

Q42. The ratio of the radii of nuclei with mass numbers 1 and 27 is:

(A) 1 : 3

(B) 1 : 9

(C) 1 : 27

(D) 1 : 1
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Q43. According to Bohr’s model, the angular momentum of an electron in the 𝑛-th
orbit is:

(A) 𝑛ℎ/2𝜋

(B) ℎ/2𝜋𝑛

(C) 𝑛2ℎ/2𝜋

(D) 𝑛ℎ/𝜋

Q44. The binding energy per nucleon is maximum for the nucleus:

(A) 4He

(B) 56Fe

(C) 238U

(D) 16O

Q45. In a nuclear reactor, moderators are used to:

(A) Absorb neutrons

(B) Accelerate neutrons

(C) Slow down neutrons

(D) Stop the chain reaction

Q46. When a hydrogen atom goes from 𝑛 = 2 to 𝑛 = 1, the energy emitted is:

(A) 13.6 eV

(B) 3.4 eV

(C) 10.2 eV

(D) 1.51 eV

Q47. In an n-type semiconductor, the majority charge carriers are:

(A) Holes

(B) Electrons

(C) Protons
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(D) Neutrons

Q48. A p-n junction diode acts as a closed switch when it is:

(A) Forward biased

(B) Reverse biased

(C) Unbiased

(D) None of these

Q49. The energy gap is maximum in:

(A) Conductors

(B) Insulators

(C) Semiconductors

(D) Superconductors

Q50. A full-wave rectifier uses two diodes. If the input frequency is 50 Hz, the output
ripple frequency will be:

(A) 50 Hz

(B) 25 Hz

(C) 100 Hz

(D) 200 Hz
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Detailed Solutions

Q1.

Solution
Concept: The electric field 𝐸 at a point outside a uniformly charged spherical conductor is given
by 𝐸 =

𝑘𝑞

𝑟2 , where 𝑟 is the distance from the center of the sphere.
Solution: Given: Charge 𝑞 = 3.2 × 10−7 C Distance 𝑟 = 15 cm = 0.15 m Constant 𝑘 =

9 × 109 Nm2/C2

Calculating the field:

𝐸 =
9 × 109 × 3.2 × 10−7

(0.15)2

𝐸 =
28.8 × 102

0.0225
= 1.28 × 105 N/C

Final Answer: 1.28 × 105 N/C

Answer: (A)

Q2.

Solution
Concept: The torque 𝜏 on an electric dipole in an external electric field 𝐸 is given by 𝜏 = 𝑝𝐸 sin 𝜃,
where 𝑝 = 𝑞 × 2𝑙 is the dipole moment.
Solution: Given: Torque 𝜏 = 4 Nm Field intensity 𝐸 = 2 × 105 N/C Angle 𝜃 = 30◦ Dipole length
2𝑙 = 2 cm = 0.02 m
Using the formula 𝜏 = (𝑞 × 2𝑙)𝐸 sin 𝜃:

4 = 𝑞 × 0.02 × 2 × 105 × sin 30◦

4 = 𝑞 × 0.02 × 2 × 105 × 0.5

4 = 𝑞 × 2000

𝑞 =
4

2000
= 2 × 10−3 C = 2 mC

Final Answer: 2 mC

Answer: (B)
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Q3.

Solution
Concept: When a capacitor is disconnected from a battery, it becomes an isolated system.
According to the law of conservation of charge, the total charge 𝑄 on the plates has no path to
leave or enter, so it remains constant regardless of changes made to the medium between the plates.
Solution: 1. **Charge (𝑄):** Remains constant because the battery is disconnected. 2.
**Capacitance (𝐶):** Increases to 𝐾 ·𝐶0 when a dielectric of constant 𝐾 is inserted. 3. **Potential
Difference (𝑉):** Since 𝑉 = 𝑄/𝐶 and 𝐶 increases while 𝑄 is constant, 𝑉 decreases. 4. **Energy
(𝑈):** Since𝑈 =

𝑄2

2𝐶 and 𝐶 increases while 𝑄 is constant,𝑈 decreases.
Final Answer: Charge

Answer: (D)

Q4.

Solution
Concept: The equivalent capacitance for capacitors in series is given by 1

𝐶𝑠
=

∑ 1
𝐶𝑖

, and for
capacitors in parallel, it is 𝐶𝑝 =

∑
𝐶𝑖 .

Solution: Given: 𝐶1 = 3𝜇F, 𝐶2 = 9𝜇F, 𝐶3 = 18𝜇F.
**1. Series Combination (𝐶𝑠):**

1
𝐶𝑠

=
1
3
+ 1

9
+ 1

18
Taking the LCM (18):

1
𝐶𝑠

=
6 + 2 + 1

18
=

9
18

=
1
2

𝐶𝑠 = 2𝜇F

**2. Parallel Combination (𝐶𝑝):**

𝐶𝑝 = 3 + 9 + 18 = 30𝜇F

**3. Ratio (𝐶𝑠/𝐶𝑝):**
𝐶𝑠

𝐶𝑝
=

2
30

=
1

15

Final Answer: 1 : 15

Answer: (A)
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Q5.

Solution
Concept: The electric field ®𝐸 is related to the electric potential 𝑉 by the relation ®𝐸 = −∇𝑉 . For a
potential varying only with 𝑥, the field is given by 𝐸𝑥 = − 𝑑𝑉

𝑑𝑥
.

Solution: Given the potential function:

𝑉 = 4𝑥2

The component of the electric field along the x-axis is:

𝐸𝑥 = − 𝑑

𝑑𝑥
(4𝑥2) = −8𝑥

At the given point (1m, 0, 2m), the value of 𝑥 is 1.

𝐸𝑥 = −8(1) = −8 V/m

The negative sign indicates that the direction of the electric field is along the negative X-axis.
Since there is no 𝑦 or 𝑧 dependence in 𝑉 , 𝐸𝑦 = 0 and 𝐸𝑧 = 0.
Final Answer: 8 along negative 𝑋-axis

Answer: (A)

Q6.

Solution
Concept: An electric dipole consists of two equal and opposite charges. The electric field at any
point is the vector sum of the fields produced by individual charges. The equator (y-axis in this
case) of a dipole has specific field characteristics.
Solution: Let’s evaluate the options: - **(A):** False. The field direction changes depending
on whether you are between the charges or outside them on the x-axis. - **(B):** False. The
origin is on the perpendicular bisector. The potential 𝑉 =

𝑘𝑞

𝑑
+ 𝑘 (−𝑞)

𝑑
= 0. Since 𝑉∞ = 0, work

done 𝑊 = 𝑞Δ𝑉 = 0. - **(C):** **True.** For a point (0, 𝑦), the field from +𝑞 points away
from (−𝑑, 0) and the field from −𝑞 points toward (𝑑, 0). Their y-components cancel, and their
x-components add up to point along the positive x-axis. - **(D):** False. The dipole moment
vector points from −𝑞 to +𝑞, which is from (𝑑, 0) to (−𝑑, 0) (negative x-axis).
Final Answer: Electric field at all points on 𝑦-axis is along 𝑥-axis.

Answer: (C)

15 | Collegedunia |

https://www.collegedunia.com


CUET UG Sample Paper Physics

Q7.

Solution
Concept: For a uniformly charged hollow metal sphere (spherical shell), the electric field inside
the conductor is always zero because the charges reside only on the outer surface. Outside the
sphere, the field follows an inverse-square law relative to the distance from the center.
Solution: 1. **Inside the sphere (𝑟 < 𝑅):** 𝐸 = 0. The field remains zero as 𝑟 increases from the
center to the inner surface. 2. **Outside the sphere (𝑟 > 𝑅):** 𝐸 = 1

4𝜋𝜖0

𝑞

𝑟2 . As the distance 𝑟
increases, the electric field 𝐸 decreases because 𝐸 ∝ 1/𝑟2.
Final Answer: Zero as 𝑟 increases for 𝑟 < 𝑅, decreases as 𝑟 increases for 𝑟 > 𝑅

Answer: (B)

Q8.

Solution
Concept: The energy𝑈 stored in a capacitor represents the work done by a battery to move charge
onto the plates. This energy is stored in the electric field between the plates.
Solution: The fundamental expression for stored energy is 𝑈 = 1

2𝐶𝑉
2. Using the definition of

capacitance𝑄 = 𝐶𝑉 , we can derive alternative forms: - Substitute𝐶 = 𝑄/𝑉 : 𝑈 = 1
2 (
𝑄

𝑉
)𝑉2 = 1

2𝑄𝑉

- Substitute 𝑉 = 𝑄/𝐶: 𝑈 = 1
2𝐶 (

𝑄

𝐶
)2 =

𝑄2

2𝐶
Since (A), (B), and (C) are mathematically identical, they are all correct expressions for the energy
stored.
Final Answer: All of the above

Answer: (D)
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Q9.

Solution
Concept: Drift velocity 𝑣𝑑 is the average velocity acquired by free electrons in a conductor due
to an applied electric field. It is related to the applied potential difference 𝑉 and length 𝑙 by the
equation 𝑣𝑑 = 𝜇𝐸 = 𝜇𝑉

𝑙
.

Solution: The formula for drift velocity can also be written in terms of current 𝐼 as 𝑣𝑑 = 𝐼
𝑛𝑒𝐴

.
However, when connected to a constant voltage source 𝑉 :

𝐼 =
𝑉

𝑅
=
𝑉

𝜌 𝑙
𝐴

=
𝑉𝐴

𝜌𝑙

Substituting 𝐼 in the drift velocity equation:

𝑣𝑑 =

𝑉𝐴
𝜌𝑙

𝑛𝑒𝐴
=

𝑉

𝑛𝑒𝜌𝑙

As seen from the simplified formula, the drift velocity depends on the potential 𝑉 , length 𝑙, and
material properties (𝑛, 𝜌). It is completely independent of the cross-sectional area 𝐴 or the radius
of the wire. Therefore, changing the radius does not change the drift velocity.
Final Answer: 𝑣𝑑

Answer: (A)

Q10.

Solution
Concept: The Wheatstone bridge operates on the principle of null deflection. Its four arms are
arranged in a quadrilateral. One diagonal contains the galvanometer and the other contains the
battery. These two diagonals are known as conjugate arms.
Solution: For a balanced Wheatstone bridge with resistances 𝑃,𝑄, 𝑅, 𝑆, the condition is:

𝑃

𝑄
=
𝑅

𝑆

Given that all resistances are 10Ω, the bridge is perfectly balanced. A fundamental property of the
Wheatstone bridge is that interchanging the positions of the battery and the galvanometer does
not affect the balancing condition. The current distribution changes, but no current will still flow
through the galvanometer.
Final Answer: Remains unchanged

Answer: (A)
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Q11.

Solution
Concept: When cells are connected in parallel, the equivalent 𝑒𝑚 𝑓 𝐸𝑒𝑞 and equivalent internal
resistance 𝑟𝑒𝑞 are found by considering the potential difference across the terminals. The general
formula for 𝑛 cells is 𝐸𝑒𝑞/𝑟𝑒𝑞 =

∑(𝐸𝑖/𝑟𝑖).
Solution: For two cells 𝐸1, 𝑟1 and 𝐸2, 𝑟2 in parallel: The equivalent internal resistance is:

1
𝑟𝑒𝑞

=
1
𝑟1

+ 1
𝑟2

=⇒ 𝑟𝑒𝑞 =
𝑟1𝑟2
𝑟1 + 𝑟2

The equivalent 𝑒𝑚 𝑓 is given by:
𝐸𝑒𝑞

𝑟𝑒𝑞
=
𝐸1
𝑟1

+ 𝐸2
𝑟2

Substituting 𝑟𝑒𝑞:

𝐸𝑒𝑞 =

(
𝐸1
𝑟1

+ 𝐸2
𝑟2

)
× 𝑟1𝑟2
𝑟1 + 𝑟2

𝐸𝑒𝑞 =
𝐸1𝑟2 + 𝐸2𝑟1
𝑟1 + 𝑟2

Final Answer: 𝐸1𝑟2+𝐸2𝑟1
𝑟1+𝑟2

Answer: (B)

Q12.

Solution
Concept: Kirchhoff’s laws are the fundamental rules for analyzing electrical circuits. Each law
corresponds to a specific physical conservation principle.
Solution: - **Kirchhoff’s First Law (Junction Rule):** Based on the law of conservation of
**charge** (

∑
𝐼𝑖𝑛 =

∑
𝐼𝑜𝑢𝑡 ). - **Kirchhoff’s Second Law (Loop Rule):** States that the work

done per unit charge in moving around a closed path is zero. Since potential difference is energy
per unit charge, this is based on the law of conservation of **energy**.
Final Answer: Energy

Answer: (C)
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Q13.

Solution
Concept: The resistance of a wire is given by 𝑅 = 𝜌 𝑙

𝐴
. When a wire is stretched, its volume

(𝑉 = 𝐴 × 𝑙) remains constant. This implies that any increase in length results in a proportional
decrease in the cross-sectional area.
Solution: Let the initial length be 𝑙 and area be 𝐴. The new length is 𝑙′ = 𝑛𝑙. Since volume is
constant (𝐴 × 𝑙 = 𝐴′ × 𝑙′):

𝐴′ =
𝐴𝑙

𝑙′
=
𝐴𝑙

𝑛𝑙
=
𝐴

𝑛

The new resistance 𝑅′ is:
𝑅′ = 𝜌

𝑙′

𝐴′ = 𝜌
𝑛𝑙

𝐴/𝑛

𝑅′ = 𝑛2
(
𝜌
𝑙

𝐴

)
= 𝑛2𝑅

Final Answer: 𝑛2𝑅

Answer: (C)

Q14.

Solution
Concept: According to Ohm’s law for a complete circuit, the current 𝐼 is given by 𝐼 = 𝐸

𝑅+𝑟 , where
𝐸 is the electromotive force (emf) and 𝑟 is the internal resistance of the battery.
Solution: Given two cases: 1. 𝐼1 = 2 A, 𝑅1 = 2Ω =⇒ 𝐸 = 2(2 + 𝑟) — (Eq. 1) 2.
𝐼2 = 0.5 A, 𝑅2 = 9Ω =⇒ 𝐸 = 0.5(9 + 𝑟) — (Eq. 2)
Equating Eq. 1 and Eq. 2:

2(2 + 𝑟) = 0.5(9 + 𝑟)

4 + 2𝑟 = 4.5 + 0.5𝑟

2𝑟 − 0.5𝑟 = 4.5 − 4

1.5𝑟 = 0.5

𝑟 =
0.5
1.5

=
1
3
Ω

Final Answer: 1/3Ω

Answer: (B)

19 | Collegedunia |

https://www.collegedunia.com


CUET UG Sample Paper Physics

Q15.

Solution
Concept: A moving coil galvanometer has a low current-carrying capacity. To convert it into an
ammeter capable of measuring large currents, a very low resistance (called a shunt) is connected
in parallel to the coil so that most of the current bypasses the galvanometer.
Solution: - **Parallel connection:** Decreases the overall effective resistance of the device, which
is necessary for an ammeter so that it does not significantly change the current in the circuit it
is measuring. - **Low resistance (Shunt):** Ensures that the maximum current passes through
the shunt and only a small fraction passes through the sensitive galvanometer. - Note: A high
resistance in series is used to convert a galvanometer into a voltmeter.
Final Answer: Low resistance in parallel

Answer: (C)

Q16.

Solution
Concept: The magnitude of the magnetic field 𝐵 at a distance 𝑟 from a long straight current-carrying
wire is given by the formula 𝐵 =

𝜇0𝐼
2𝜋𝑟 , where 𝜇0 = 4𝜋 × 10−7 T · m/A.

Solution: Given: Current 𝐼 = 35 A Distance 𝑟 = 20 cm = 0.2 m
Applying the formula:

𝐵 =
4𝜋 × 10−7 × 35

2𝜋 × 0.2

𝐵 =
2 × 10−7 × 35

0.2

𝐵 =
70 × 10−7

0.2

𝐵 = 350 × 10−7 = 3.5 × 10−5 T

Final Answer: 3.5 × 10−5 T

Answer: (A)

20 | Collegedunia |

https://www.collegedunia.com


CUET UG Sample Paper Physics

Q17.

Solution
Concept: Magnetic susceptibility 𝜒𝑚 is a dimensionless proportionality constant that indicates
the degree of magnetization of a material in response to an applied magnetic field. It is defined as
𝜒𝑚 = 𝑀/𝐻.
Solution: - **Ferromagnetic:** Have large, positive susceptibility. They strongly align with the
external field. - **Paramagnetic:** Have small, positive susceptibility. They weakly align with
the external field. - **Diamagnetic:** These substances create an induced magnetic field in a
direction opposite to an externally applied magnetic field. Therefore, they are repelled by the field
and have a negative susceptibility.
Final Answer: Diamagnetic

Answer: (C)

Q18.

Solution
Concept: The magnitude of the magnetic field 𝐵 at the centre of a circular coil of 𝑁 turns, radius
𝑅, and carrying current 𝐼 is given by the formula 𝐵 =

𝜇0𝑁𝐼
2𝑅 .

Solution: Given: Number of turns 𝑁 = 100 Radius 𝑅 = 8 cm = 0.08 m Current 𝐼 = 0.40 A
Permeability of free space 𝜇0 = 4𝜋 × 10−7 T · m/A
Calculating the field:

𝐵 =
4𝜋 × 10−7 × 100 × 0.40

2 × 0.08

𝐵 =
4𝜋 × 10−5 × 0.40

0.16

𝐵 =
1.256 × 10−5

0.16
≈ 7.85 × 10−5 × 𝜋

𝐵 ≈ 3.14 × 10−4 T

Final Answer: 3.1 × 10−4 T

Answer: (A)
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Q19.

Solution
Concept: The magnetic dipole moment ®𝑚 of a planar current loop is a vector quantity that
represents the strength and orientation of its magnetic properties. It is given by ®𝑚 = 𝑁𝐼 ®𝐴.
Solution: From the formula𝑚 = 𝑁𝐼𝐴: - **(A) Current (𝐼):** The moment is directly proportional
to the current. - **(B) Area (𝐴):** The moment is directly proportional to the area enclosed by
the loop. - **(D) Number of turns (𝑁):** The moment is directly proportional to the number of
turns. - **(C) Shape of the loop:** The moment depends only on the total area 𝐴, not on how that
area is shaped (e.g., a square loop and a circular loop of the same area and current will have the
same magnetic moment).
Final Answer: Shape of the loop

Answer: (C)

Q20.

Solution
Concept: A charged particle moving perpendicularly to a uniform magnetic field experiences a
Lorentz force that acts as a centripetal force, resulting in a circular path of radius 𝑟 = 𝑚𝑣

𝑞𝐵
.

Solution: Let 𝑚𝑝 and 𝑞𝑝 be the mass and charge of a proton, and 𝑚𝛼 and 𝑞𝛼 be the mass and
charge of an alpha particle. We know: 𝑚𝛼 = 4𝑚𝑝 and 𝑞𝛼 = 2𝑞𝑝. Since both particles have the
same speed 𝑣 and are in the same magnetic field 𝐵:

𝑟 ∝ 𝑚

𝑞

Calculating the ratio:
𝑟𝑝

𝑟𝛼
=
𝑚𝑝/𝑞𝑝
𝑚𝛼/𝑞𝛼

=
𝑚𝑝

𝑞𝑝
·

2𝑞𝑝
4𝑚𝑝

𝑟𝑝

𝑟𝛼
=

2
4
=

1
2

Final Answer: 1 : 2

Answer: (B)
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Q21.

Solution
Concept: A transformer is an electrical device used to change the alternating voltage from one
value to another. It operates based on the electromagnetic interaction between two inductive coils.
Solution: - **Self-induction:** The property where an emf is induced in a single coil due to a
change in its own current. - **Mutual induction:** The property where a change in current in the
primary coil induces an emf in the secondary coil via magnetic flux linkage. - **Eddy currents:**
Circulating currents induced within conductors by a changing magnetic field; these are actually a
source of energy loss in transformers. - **Seebeck effect:** The production of an electric current
due to a temperature difference between two junctions.
Final Answer: Mutual induction

Answer: (B)

Q22.

Solution
Concept: Resonance in a series LCR circuit occurs when the frequency of the applied AC source
causes the inductive reactance (𝑋𝐿) and capacitive reactance (𝑋𝐶) to become equal in magnitude.
Solution: The phase angle 𝜙 between the resultant voltage and current is given by:

tan 𝜙 =
𝑋𝐿 − 𝑋𝐶

𝑅

At resonance:
𝑋𝐿 = 𝑋𝐶 =⇒ 𝑋𝐿 − 𝑋𝐶 = 0

Substituting this into the phase equation:

tan 𝜙 =
0
𝑅

= 0 =⇒ 𝜙 = 0

This means that at resonance, the current and voltage are in the same phase, and the power factor
(cos 𝜙) becomes unity (1).
Final Answer: 0

Answer: (A)
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Q23.

Solution
Concept: The induced 𝑒𝑚 𝑓 𝜖 between the center (axle) and the circumference (rim) of a rotating
conductor in a uniform magnetic field is given by 𝜖 = 1

2𝐵𝑅
2𝜔.

Solution: Given: Length of spoke 𝑅 = 0.5 m Magnetic field 𝐵 = 0.4 G = 0.4 × 10−4 T Angular
speed 𝜔 = 120 rev/min = 120×2𝜋

60 = 4𝜋 rad/s
Calculating the 𝑒𝑚 𝑓 :

𝜖 =
1
2
× (0.4 × 10−4) × (0.5)2 × 4𝜋

𝜖 = 0.2 × 10−4 × 0.25 × 4𝜋

𝜖 = 0.2 × 10−4 × 𝜋

𝜖 ≈ 0.628 × 10−4 = 6.28 × 10−5 V

Note: The number of spokes does not affect the potential difference as they are connected in
parallel.
Final Answer: 6.28 × 10−5 V

Answer: (A)

Q24.

Solution
Concept: Lenz’s law determines the direction of induced 𝑒𝑚 𝑓 and current. It states that the
induced current always flows in a direction that opposes the change in magnetic flux that caused it.
Solution: To induce a current in a circuit, an external agent must do work to overcome the
magnetic force of opposition. This mechanical work is converted into electrical energy. If the
induced current were to aid the change in flux instead of opposing it, we would obtain electrical
energy without doing work, violating the fundamental law of physics. Therefore, Lenz’s law is a
specific manifestation of the conservation of energy.
Final Answer: Energy

Answer: (C)
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Q25.

Solution
Concept: Eddy currents are loops of electrical current induced within conductors by a changing
magnetic field. In a transformer, these currents flow in the bulk of the iron core, causing heating
and energy wastage.
Solution: To minimize these losses, the core is not made of a single solid block of iron. Instead,
it is constructed from thin sheets (laminations) of silicon steel, each coated with an insulating
layer. This structural design: 1. Increases the effective resistance against circulating currents. 2.
Restricts the loops of eddy currents to very small areas within each thin sheet. Consequently, this
reduces the total energy dissipated as heat due to eddy current loss.
Final Answer: Eddy current loss

Answer: (D)

Q26.

Solution
Concept: Capacitive reactance (𝑋𝐶) is the resistance-like property of a capacitor in an AC circuit.
It is defined by the formula 𝑋𝐶 = 1

𝜔𝐶
= 1

2𝜋 𝑓𝐶 .
Solution: From the relationship 𝑋𝐶 = 1

2𝜋 𝑓𝐶 , we can see that:

𝑋𝐶 ∝ 1
𝑓

This is an inverse relationship. Therefore: - If the frequency ( 𝑓 ) of the AC source increases, the
capacitive reactance (𝑋𝐶) will decrease. - If the frequency decreases, the capacitive reactance will
increase. In the limit of very high frequency, a capacitor acts like a short circuit (𝑋𝐶 ≈ 0).
Final Answer: Decreases

Answer: (B)

Q27.

Solution
Concept: The electromagnetic spectrum consists of various waves with different frequencies
and wavelengths. Energy and frequency are directly proportional (𝐸 = ℎ 𝑓 ), while frequency and
wavelength are inversely proportional (𝑐 = 𝑓 𝜆).
Solution: Looking at the electromagnetic spectrum in order of increasing frequency: 1. **Radio
waves:** Lowest frequency, longest wavelength. 2. **Microwaves:** Higher frequency than
radio. 3. **Ultraviolet rays:** Higher frequency than visible light. 4. **Gamma rays:** Highest
frequency and most energetic waves, produced by nuclear transitions and cosmic events.
Among the given options, Gamma rays occupy the highest frequency end of the spectrum.
Final Answer: Gamma rays

Answer: (C)

25 | Collegedunia |

https://www.collegedunia.com


CUET UG Sample Paper Physics

Q28.

Solution
Concept: Displacement current is a term introduced by James Clerk Maxwell to explain the
production of a magnetic field in a region where the electric flux is changing, such as between the
plates of a charging or discharging capacitor.
Solution: The displacement current 𝐼𝑑 is given by:

𝐼𝑑 = 𝜖0
𝑑Φ𝐸

𝑑𝑡

where Φ𝐸 is the electric flux. Since the electric flux Φ𝐸 is directly proportional to the potential
difference 𝑉 across the plates (Φ𝐸 = 𝐸𝐴 = 𝑉

𝑑
𝐴): - If 𝑉 is **constant**, 𝑑𝑉

𝑑𝑡
= 0, so 𝐼𝑑 = 0. - If 𝑉

is **changing with time**, a displacement current exists in the dielectric. Therefore, the potential
difference must be time-varying to produce displacement current.
Final Answer: Is changing with time

Answer: (A)

Q29.

Solution
Concept: The equivalent power 𝑃 of two thin lenses in contact is the sum of their individual
powers (𝑃 = 𝑃1 + 𝑃2). The power of a lens is the reciprocal of its focal length in meters, or
𝑃 = 100

𝑓
if 𝑓 is in centimeters.

Solution: Given: Focal length of convex lens 𝑓1 = +20 cm Focal length of concave lens
𝑓2 = −25 cm (concave lenses have negative focal length)
Calculating individual powers:

𝑃1 =
100
20

= +5 D

𝑃2 =
100
−25

= −4 D

Power of the combination:
𝑃 = 𝑃1 + 𝑃2 = 5 − 4 = +1 D

Final Answer: +1 D

Answer: (A)
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Q30.

Solution
Concept:
In Young’s double-slit experiment (YDSE), the fringe width is given by:

𝛽 =
𝜆𝐷

𝑑

where: 𝜆 = wavelength of light, 𝐷 = distance between slits and screen, 𝑑 = separation between the
two slits.
Solution:
Let the initial fringe width be:

𝛽 =
𝜆𝐷

𝑑

Now, the changes are: - Slit separation is halved: 𝑑 → 𝑑
2 - Screen distance is doubled: 𝐷 → 2𝐷

Substituting these values:

𝛽′ =
𝜆(2𝐷)
(𝑑/2)

𝛽′ =
2𝜆𝐷
𝑑/2

𝛽′ =
2𝜆𝐷 · 2
𝑑

𝛽′ =
4𝜆𝐷
𝑑

𝛽′ = 4𝛽

Thus, the fringe width becomes four times the original value.
Final Answer:
The fringe width will be quadrupled.

Answer: (C)
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Q31.

Solution
Concept: The position of an image formed by a spherical mirror is determined by the mirror
formula 1

𝑓
= 1
𝑣
+ 1
𝑢
. According to sign convention, the focal length of a convex mirror is positive,

and the object distance is negative.
Solution: Given: Object distance 𝑢 = −15 cm Focal length 𝑓 = +30 cm
Using the mirror formula:

1
𝑣
=

1
𝑓
− 1
𝑢

1
𝑣
=

1
30

− 1
−15

=
1

30
+ 1

15
1
𝑣
=

1 + 2
30

=
3
30

=
1
10

𝑣 = +10 cm

The positive sign implies that the image is formed on the other side of the mirror (behind it).
Final Answer: 10 cm behind the mirror

Answer: (A)

Q32.

Solution
Concept: Diffraction is the spreading of waves as they pass through an opening or around an
obstacle. It is a wave phenomenon that depends heavily on the ratio of the wavelength to the size
of the opening/obstacle.
Solution: For diffraction to be prominent, the size of the obstacle or aperture (𝑎) must be of the
same order of magnitude as the wavelength (𝜆) of the wave. - If 𝑎 ≫ 𝜆, light appears to travel in
straight lines (shadows are sharp). - If 𝑎 ≈ 𝜆, the wave-fronts bend significantly into the region of
the geometrical shadow, making the diffraction pattern visible.
Final Answer: Comparable to wavelength of light

Answer: (B)
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Q33.

Solution
Concept: In an astronomical telescope, the objective lens has a large focal length to collect more
light, while the eyepiece has a small focal length. In normal adjustment, the final image is formed
at infinity.
Solution: Given: Focal length of objective 𝑓𝑜 = 100 cm Focal length of eyepiece 𝑓𝑒 = 5 cm
The magnifying power 𝑀 for normal adjustment is:

𝑀 =
𝑓𝑜

𝑓𝑒

𝑀 =
100
5

= 20

The magnifying power is a dimensionless ratio.
Final Answer: 20

Answer: (A)

Q34.

Solution
Concept: Brewster’s law states that the tangent of the polarizing angle (Brewster’s angle) for a
transparent medium is equal to the refractive index of that medium. This is expressed as 𝑛 = tan 𝜃𝐵.
Solution: Given: Refractive index of glass 𝑛 = 1.5
Using Brewster’s law:

𝑛 = tan 𝑖𝑝

1.5 = tan 𝑖𝑝

𝑖𝑝 = tan−1(1.5)

At this angle of incidence, the reflected and refracted rays are perpendicular to each other, and the
reflected ray is perfectly polarized.
Final Answer: tan−1(1.5)

Answer: (C)
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Q35.

Solution
Concept: Refraction is the change in direction and speed of a wave as it passes from one medium to
another. While physical properties of the wave’s path change, its fundamental identity (frequency)
does not.
Solution: When light enters a denser medium: - **Velocity (𝑣):** Decreases (𝑣 = 𝑐/𝑛). -
**Wavelength (𝜆):** Decreases (𝜆′ = 𝜆/𝑛). - **Amplitude:** Generally decreases as some
energy is reflected at the interface. - **Frequency ( 𝑓 ):** Remains unchanged. Frequency is
a characteristic of the source. Since 𝑣 = 𝑓 𝜆, as velocity decreases, the wavelength decreases
proportionally to keep the frequency constant.
Final Answer: Frequency

Answer: (C)

Q36.

Solution
Concept: The critical angle 𝑖𝑐 is the specific angle of incidence in an optically denser medium
that results in an angle of refraction of 90◦. It is related to the refractive index 𝑛 by the formula
𝑛 = 1

sin 𝑖𝑐 .
Solution: Given: Critical angle 𝑖𝑐 = 45◦

Applying the formula:
𝑛 =

1
sin 45◦

Since sin 45◦ = 1√
2
≈ 0.707:

𝑛 =
1

1/
√

2
=
√

2

The value of
√

2 is approximately 1.414.
Final Answer: 1.414

Answer: (A)

30 | Collegedunia |

https://www.collegedunia.com


CUET UG Sample Paper Physics

Q37.

Solution
Concept: Total Internal Reflection (TIR) is a phenomenon where light is reflected back into the
same medium instead of being refracted into the second medium.
Solution: TIR can only occur if: 1. Light travels from a medium of higher refractive index
(denser) to a medium of lower refractive index (rarer). 2. The angle of incidence is greater than
the critical angle.
Analyzing the options: - **(A) Air to glass:** Rarer to denser (No TIR) - **(B) Water to glass:**
Rarer (𝑛 ≈ 1.33) to denser (𝑛 ≈ 1.5) (No TIR) - **(C) Glass to water:** Denser to rarer (TIR
possible) - **(D) Vacuum to air:** Rarer to denser (No TIR)
Final Answer: Glass to water

Answer: (C)

Q38.

Solution
Concept: The de-Broglie hypothesis states that a particle of mass 𝑚 moving with velocity 𝑣 has a
dual wave nature. The wavelength 𝜆 is inversely proportional to its momentum 𝑝.
Solution: The relationship between wavelength and momentum is:

𝜆 =
ℎ

𝑝

The relationship between kinetic energy 𝐾 and momentum 𝑝 is:

𝐾 =
𝑝2

2𝑚
=⇒ 𝑝 =

√
2𝑚𝐾

Substituting the value of 𝑝 into the wavelength equation:

𝜆 =
ℎ

√
2𝑚𝐾

Final Answer: ℎ√
2𝑚𝐾

Answer: (A)
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Q39.

Solution
Concept: Stopping potential is the reverse potential at which the photoelectric current becomes
zero. It is a measure of the maximum kinetic energy of the emitted photoelectrons.
Solution: From Einstein’s photoelectric equation:

𝐾𝑚𝑎𝑥 = 𝑒𝑉0 = ℎ 𝑓 −Φ0

- **Frequency ( 𝑓 ):** As 𝑓 increases, 𝐾𝑚𝑎𝑥 increases, so 𝑉0 increases. - **Emitter Material
(Φ0):** The work function Φ0 is a property of the material. A change in material changes the
energy required to eject an electron, thus changing 𝑉0. - **Intensity:** Increasing intensity only
increases the number of photoelectrons (current), not their energy.
Final Answer: Both (B) and (C)

Answer: (D)

Q40.

Solution
Concept: Photons are discrete packets of energy that travel at the speed of light 𝑐. Unlike matter,
they have zero rest mass, but they do possess momentum and energy.
Solution: The energy of a photon is given by 𝐸 = ℎ 𝑓 . The momentum of a photon is given by
𝑝 = ℎ

𝜆
. We know that for light, 𝑐 = 𝑓 𝜆, which can be rewritten as 𝑓 = 𝑐

𝜆
. Substituting this into the

energy equation:

𝐸 = ℎ

( 𝑐
𝜆

)
=

(
ℎ

𝜆

)
𝑐

Replacing ℎ
𝜆

with momentum 𝑝:
𝐸 = 𝑝𝑐

Final Answer: 𝑝𝑐

Answer: (A)
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Q41.

Solution
Concept: The photoelectric effect demonstrates the particle nature of light. The intensity of
light corresponds to the flux of photons, while the frequency corresponds to the energy of each
individual photon.
Solution: - **Photoelectric current:** This is proportional to the number of photoelectrons
emitted per second. Since more intensity means more photons per second, the current increases.
- **Kinetic Energy/Stopping Potential:** These depend on the frequency of the incident light
(𝐾𝑚𝑎𝑥 = ℎ 𝑓 −Φ), not the intensity. - **Threshold Frequency:** This is a property of the material
and does not change with the light source’s intensity.
Final Answer: Photoelectric current increases

Answer: (A)

Q42.

Solution
Concept: Experimental evidence suggests that the volume of a nucleus is proportional to its mass
number 𝐴. Consequently, the radius 𝑅 of a nucleus is proportional to the cube root of its mass
number: 𝑅 = 𝑅0𝐴

1/3.
Solution: Let 𝑅1 and 𝑅2 be the radii of the nuclei with mass numbers 𝐴1 = 1 and 𝐴2 = 27
respectively. Using the formula:

𝑅1
𝑅2

=
𝑅0(𝐴1)1/3

𝑅0(𝐴2)1/3

𝑅1
𝑅2

=

(
1
27

)1/3

𝑅1
𝑅2

=
1
3

Thus, the ratio of the radii is 1 : 3.
Final Answer: 1 : 3

Answer: (A)
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Q43.

Solution
Concept: Niels Bohr introduced the quantization of angular momentum to explain the stability of
atoms. He proposed that electrons do not radiate energy while moving in specific "permitted"
orbits.
Solution: According to Bohr’s second postulate, the orbital angular momentum 𝐿 of an electron
revolving around the nucleus is quantized and can only take values that are integral multiples of
ℎ

2𝜋 . The mathematical expression is:

𝐿 = 𝑚𝑣𝑟 =
𝑛ℎ

2𝜋

where: - 𝑚 is the mass of the electron - 𝑣 is the velocity in the 𝑛-th orbit - 𝑟 is the radius of the
𝑛-th orbit - 𝑛 is the principal quantum number (𝑛 = 1, 2, 3, . . . )
Final Answer: 𝑛ℎ/2𝜋

Answer: (A)

Q44.

Solution
Concept: Binding energy per nucleon (𝐵𝐸/𝐴) is the average energy required to remove a single
nucleon from the nucleus. It is a direct indicator of nuclear stability.
Solution: The 𝐵𝐸/𝐴 curve vs mass number 𝐴 shows the following: - For very light nuclei
(𝐴 < 20), the 𝐵𝐸/𝐴 is relatively low. - For middle-mass nuclei (40 < 𝐴 < 120), the curve is at
its highest and is relatively flat. - The maximum value of about 8.8 MeV/nucleon is reached for
56Fe. - For heavy nuclei like 238U, the 𝐵𝐸/𝐴 drops to about 7.6 MeV/nucleon due to increased
electrostatic repulsion between protons.
Final Answer: 56Fe

Answer: (B)

Q45.

Solution
Concept: For a sustained and controlled nuclear chain reaction in a reactor using 235U, the
probability of fission is highest when the neutrons are moving at slow speeds (thermal neutrons).
Solution: - **Moderators:** Substances like graphite, water, or heavy water used to slow down
fast neutrons to thermal speeds via scattering. - **Control Rods:** Substances like cadmium or
boron used to **absorb** neutrons and control or stop the reaction. - **Coolants:** Substances
used to remove the heat generated in the core. In this context, the specific function of a moderator
is the reduction of neutron velocity.
Final Answer: Slow down neutrons

Answer: (C)
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Q46.

Solution
Concept: When an electron jumps from a higher energy orbit (𝑛2) to a lower energy orbit (𝑛1),
the atom emits energy in the form of a photon. The energy of this photon is equal to the difference
in energy between the two levels: Δ𝐸 = 𝐸𝑛2 − 𝐸𝑛1 .
Solution: The energy of the 𝑛-th level in a hydrogen atom is 𝐸𝑛 = −13.6

𝑛2 eV. For the transition
from 𝑛 = 2 to 𝑛 = 1:

𝐸1 = −13.6
12 = −13.6 eV

𝐸2 = −13.6
22 = −3.4 eV

Calculating the energy difference:

Δ𝐸 = 𝐸2 − 𝐸1 = −3.4 − (−13.6)

Δ𝐸 = 10.2 eV

Final Answer: 10.2 eV

Answer: (C)

Q47.

Solution
Concept: Semiconductors are classified as n-type or p-type based on the nature of the dopant
added to the pure crystal. In n-type semiconductors, the dopant provides extra "negative" charge
carriers.
Solution: - **n-type semiconductor:** Formed by adding pentavalent impurities (5 valence
electrons). The excess electrons become the majority carriers, while holes are the minority carriers.
- **p-type semiconductor:** Formed by adding trivalent impurities (3 valence electrons). Holes
become the majority carriers, while electrons are the minority carriers. - Protons and neutrons are
bound within the nucleus and do not act as charge carriers in semiconductors.
Final Answer: Electrons

Answer: (B)
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Q48.

Solution
Concept: The biasing of a p-n junction determines its resistance. Forward bias occurs when the
p-side is at a higher potential than the n-side, while reverse bias occurs when the p-side is at a
lower potential.
Solution: - **Forward Bias:** The external field opposes the internal barrier field, reducing the
width of the depletion region. Resistance becomes very low (ideally zero), allowing current to pass.
This corresponds to a **closed switch**. - **Reverse Bias:** The external field strengthens the
barrier, widening the depletion region. Resistance becomes very high (ideally infinite), blocking
current. This corresponds to an **open switch**.
Final Answer: Forward biased

Answer: (A)

Q49.

Solution
Concept: According to the energy band theory of solids, the electrical conductivity of a material
depends on the width of the forbidden energy gap (𝐸𝑔) between the valence band and the conduction
band.
Solution: - **Conductors:** The valence and conduction bands overlap; there is no energy gap. -
**Semiconductors:** There is a small forbidden gap (e.g., 1.1 eV for Silicon). - **Insulators:**
There is a very wide forbidden gap (usually > 5 eV). Because the gap is so large, electrons cannot
be thermally excited from the valence band to the conduction band at ordinary temperatures.
Final Answer: Insulators

Answer: (B)
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Q50.

Solution
Concept: A full-wave rectifier converts both halves of each cycle of an alternating current (AC)
into a pulsating direct current (DC). The ripple frequency is the frequency of the fluctuations
(ripples) in the DC output.
Solution: In a full-wave rectifier (using either a center-tapped transformer or a bridge circuit): -
For every one full cycle of the input AC, the output produces two positive pulses. - Therefore, the
output frequency 𝑓𝑜𝑢𝑡 is twice the input frequency 𝑓𝑖𝑛.

𝑓𝑜𝑢𝑡 = 2 × 𝑓𝑖𝑛

Given 𝑓𝑖𝑛 = 50 Hz:
𝑓𝑜𝑢𝑡 = 2 × 50 Hz = 100 Hz

Note: In a half-wave rectifier, the output frequency remains the same as the input frequency
(50 Hz).
Final Answer: 100 Hz

Answer: (C)
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Answer Key

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