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CUET-UG Physics Sample Paper-4

Duration: 1 Hour Maximum Marks: 250

Instructions

* This paper contains a total of 50 Multiple Choice Questions.
e Each correct answer carries +5 marks.

e Each incorrect answer carries -1 mark.

» No negative marking for unattempted questions.

L J

Q1. A point charge g is placed at the corner of a cube of side a. The electric flux

through one of the faces touching the charge is:
(A) g

B) 75

©) 5

(D) Zero

Q2. Two identical capacitors are first connected in series and then in parallel. The

ratio of the equivalent capacities in the two cases is:
(A)1:2
B)1:4
) 4:1
MD)1:1

Q3. A charged particle is suspended in equilibrium in a uniform vertical electric field
E. If the direction of the electric field is suddenly reversed, the acceleration of

the particle (ignoring air resistance) will be:

(A) g
(B) 2¢
(C) Zero
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Q4.

Q5.

Qeo.

Q7.

D) g/2

The potential at a point P due to an electric dipole is maximum when the angle
between the dipole moment and the vector joining the center of the dipole to P
1S:

(A) 0°

(B) 45°

(©) 90°

(D) 180°

A 10 uF capacitor is charged to 10 V. The energy stored in it is U. If the
potential is increased to 20 V, the new energy stored is:

(A) 2U

(B) 4U

©) U/2

(D) U/4

In a region, the electric potential V is given by V = (x? + y? + z?). The electric
field E at point (1,1, 1) is:

(A) —(27 + 2] +2k)

(B) (27 + 2] +2k)

©) =@+ +k)

(D) Zero

A dielectric slab is introduced between the plates of an isolated charged capacitor.

Which of the following increases?

(A) Charge

(B) Potential Difference
(C) Capacitance

(D) Electric Field
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Q8.

Q9.

Q10.

Q11.

Ql12.

If an electron is brought toward another electron, the electrostatic potential
energy of the system:

(A) Decreases

(B) Increases

(C) Remains the same

(D) Becomes zero

A wire has a resistance of 12 Q. It is bent in the form of an equilateral triangle.

The effective resistance between any two corners of the triangle is:
(A) 3Q
(B) 3Q
(C) 6Q
(D) 4Q

The temperature (7)) dependence of resistivity (p) of a semiconductor is repre-
sented by:

(A) p increases exponentially with T

(B) p decreases exponentially with T

(C) p increases linearly with T

(D) p is independent of T

A potentiometer wire of 1 m length has a resistance of 10 €. It is connected to a

6 V battery in series with a 5 Q resistance. The potential gradient is:

(A) 4V/m
(B) 6 V/m
(C) 2V/m
(D) 0.4 V/m

Two resistors R and 2R are connected in parallel in an electric circuit. The ratio

of the thermal energy developed in R to that in 2R in a given time is:
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Q13.

Ql14.

Q15.

Q16.

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

A cell of internal resistance r is connected to an external resistance R. The

maximum power is delivered to the external circuit when:

(A) R=r
(B) R =2r
(C) R=r/2
(D) R=0

Drift velocity v, varies with the cross-sectional area A of a conductor (for

constant current) as:

(A) vgoc A
(B) vaoc 1/A
(C) vg o< A
(D) vq o< 1/A?

A cyclotron’s oscillator frequency is 10 MHz. What should be the operating
magnetic field for accelerating protons (m = 1.67 x 10727 kg)?

(A) 0.66T

(B) 0.16 T

(O 1.6T

(D) 20T

Two very long, straight, parallel wires carry steady currents / and —/. The
distance between the wires is d. At what distance from the first wire (between

the wires) is the magnetic field zero?
(A) §
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Q17.

Q18.

Q19.

Q20.

(B)
© 7

(D) The field is never zero between the wires

I Wl

A moving coil galvanometer is converted into an ammeter of range 0—-1 A. If we

want to increase the range to 0—10 A, the shunt resistance should be:

(A) Increased
(B) Decreased
(C) Kept the same

(D) Disconnected

The work done in turning a magnet of magnetic moment M by 90° from the

magnetic meridian is:
(A) MB

(B) iMB

(C) 2MB

(D) Zero

Which of the following is most suitable for the core of an electromagnet?

(A) Soft iron
(B) Steel
(C) Alnico
(D) Copper

A particle of charge g and mass m is moving with velocity v along the z-axis. A

uniform magnetic field B is applied along the x-axis. The force on the particle is:

(A) gvB along the y-axis
(B) gvB along negative y-axis

(C) gvB along x-axis

5 | Collegedunia |



https://www.collegedunia.com

CUET UG Sample Paper Physics

(D) Zero

Q21. A copper rod of length [ is rotated about one end with constant angular velocity
w 1n a uniform magnetic field B directed perpendicular to the plane of rotation.

The induced emf is:
Bwl?

(A) =5-

(B) Bwl?

(© 2Bwl?
Bw?l

(D) =5=

Q22. A transformer works on the principle of:

(A) Self-induction
(B) Mutual induction
(C) Eddy currents

(D) Piezoelectric effect

Q23. In an AC circuit containing only a capacitor, the current:

(A) Leads the voltage by 90°
(B) Lags the voltage by 90°

(C) Is in phase with voltage
(D) Leads the voltage by 180°

Q24. The peak value of an alternating current is 5V2 A. Its rms value is:
(A) 5A
(B) 10A
(C) 5V2A
(D) 25A

Q25. At resonance frequency, the impedance of a series LCR circuit is:
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Q26.

Q27.

(A) Maximum
(B) Minimum
(C) Zero

(D) Infinite

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

(A) Two times

(B) Four times

(C) Eight times

(D) Half

The displacement current flows in the dielectric of a capacitor when the potential

difference between the plates is:

(A) Constant

(B) Changing with time
(C) Zero

(D) Very high

Q28. Which of the following has the highest penetrating power?

Q29.

(A) a-rays
(B) p-rays
(C) y-rays
(D) X-rays

A convex lens of focal length 20 cm and a concave lens of focal length 40 cm

are in contact. The focal length of the combination is:

(A) 40cm
(B) —40cm
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(C) 20cm
(D) 60cm

Q30. In Young’s double slit experiment, if the width of the slits is increased, the

fringes will become:

(A) Brighter
(B) Sharper
(C) Fainter

(D) Blurred

Q31. A ray of light passes from vacuum into a medium of refractive index n. If the

angle of incidence is twice the angle of refraction, then the angle of incidence is:

(A) cos™! (%)

Q32. The magnifying power of a magnifying glass of focal length 5 cm is (distance of

distinct vision is 25 cm):

(A) 5
(B) 6
(©) 30
(D) 25

Q33. When a wave undergoes reflection at a denser medium, what is the phase change?
(A) O
(B) n/2
O n
(D) 2n
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Q34.

Q3s.

Q36.

Q37.

Q38.

Two polaroids are oriented with their planes perpendicular to the incident light
and their transmission axes are at 30° to each other. The fraction of incident

unpolarized light that passes through them is:
(A)
(B)

(©)
(D)

— KW oo|— ool

7
The sky appears blue due to:

(A) Scattering of light
(B) Diffraction of light
(C) Refraction of light
(D) Reflection of light

A thin prism of angle 6° and refractive index 1.5 is joined to another thin prism
of refractive index 1.6 to produce dispersion without deviation. The angle of the
second prism is:

(A) 5°

(B) 6°

<) 7°

(D) 8°

The resolving power of a microscope can be increased by:

(A) Increasing the wavelength of light used
(B) Decreasing the wavelength of light used
(C) Decreasing the numerical aperture

(D) Increasing the focal length of the objective

The stopping potential Vj for a certain photosensitive surface is plotted against

the frequency v of incident radiation. The intercept on the v-axis gives:
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Q39.

Q40.

Q41.

Q42.

(A) Threshold frequency
(B) Work function
(C) Planck’s constant

(D) Charge of electron

The de-Broglie wavelength of a neutron of energy K is A. If the energy is

increased to 9K, the wavelength becomes:

(A) 1/3
(B) 31
(C) 1/9
(D) 92

When light of frequency 2vy (where v is threshold frequency) is incident on
a metal plate, the maximum velocity of electrons emitted is v;. When the
frequency of incident radiation is increased to Svg, the maximum velocity of

electrons emitted is v,. The ratio v /v, is:
(A) 1:2
B)1:4
) 4:1
(D) 2:1

In photoelectric effect, the number of photoelectrons emitted per unit time is

proportional to:

(A) Frequency of light
(B) Intensity of light
(C) Velocity of light
(D) Stopping potential

In a Hydrogen atom, the transition from n = 4 to n = 2 results in:
(A) Lyman series
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(B) Balmer series
(C) Paschen series

(D) Brackett series

Q43. The ratio of the volumes of two nuclei with mass numbers A; and A is:

(A) A] :Az
1/3 . 41/3

B) A7 : A,
2. 42

(C) A?: A2

D) 1:1

Q44. Which of the following is not a property of nuclear forces?

(A) Short range
(B) Charge independent
(C) Non-central

(D) Obey inverse square law

U235

Q45. The energy released in the fission of one nucleus is approximately:

(A) 200 MeV
(B) 20 MeV
(C) 2MeV
(D) 2000 MeV

Q46. According to Bohr’s theory, the angular momentum of an electron in the 4™
orbit is:
(A) hin
(B) 2h/n
(C) 4h/n
(D) 3h/2n
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Q47.

Q48.

Q49.

Q50.

In a p-n junction, the diffusion current is greater than the drift current if the
junction is:

(A) Forward biased

(B) Reverse biased

(C) Unbiased

(D) In breakdown region

The output of an OR gate is connected to the input of a NOT gate. The resulting
gate is:

(A) NAND

(B) NOR

(C) XOR

(D) AND

For a transistor in common emitter configuration, the current gain g is related to

« as:

(A) B=1%
B) B = 1%
©) a =1
D) B=1-a

In a full wave rectifier, if the input frequency is f, the output frequency is:

(A) f

B) f/2
©) 2f
(D) 4f
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Ql.

Q2.

Detailed Solutions

Concept: We are given a point charge g placed at the corner of a cube with side a, and we need to
find the electric flux through one of the faces touching the charge.

Solution: By symmetry, the charge is shared equally among the 6 faces of the cube. The total flux
through the entire cube is given by Gauss’s Law:

q
q)total =
€0

Since the flux is equally distributed through all six faces of the cube, the flux through one face is:

q

Dfpee = a
0

Thus, the electric flux through one of the faces touching the charge is 6%0.

Answer: (C)

Concept: We are given two identical capacitors connected first in series and then in parallel, and
we need to find the ratio of the equivalent capacitance in the two cases.
Solution: For two identical capacitors with capacitance C, the total capacitance in series is given
by:
1 N 12 - C _C
Cseries - C C - C series — 2 o
The total capacitance in parallel is:
Cparallel =C+C=2C.
Thus, the ratio of the equivalent capacitances is:
Cparallel _ 2C -4
. c "
CSCI‘ICS 7
Answer: (C)
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Q3.

Q4.

Concept: We are given a charged particle suspended in equilibrium in a uniform vertical electric
field E, and we need to find the acceleration of the particle when the electric field is suddenly
reversed.

Solution: When the electric field is reversed, the direction of the force on the particle also reverses.
The acceleration will be the same as before the reversal but in the opposite direction. Since the
force on the particle is due to the electric field, and it is suspended in equilibrium, the gravitational
force mg is balanced by the electric force gE.

The acceleration of the particle when the electric field is reversed is:

a=g.

Answer: (A)

Concept: We are asked to find the angle at which the potential at a point P due to an electric
dipole is maximum.

Solution: The electric potential at a point P due to an electric dipole is given by:

1 1
V= —|(2 0),
4reg (rz)( cos 6)

where 6 is the angle between the dipole moment and the vector joining the center of the dipole to

the point P. The potential is maximum when cos 6 = 1, which occurs when 6 = 0°.

Answer: (A)
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Qs.

Q6.

Concept: We are given a 10 pF capacitor charged to 10 V, and we are to find the new energy
stored when the potential is increased to 20 V.
Solution: The energy stored in a capacitor is given by:

1
U=-CV>%.
2

Initially, the energy stored is:
Usnitial = %(10 x 107%)(10)*> = 0.5 x 1073 J.
When the potential is increased to 20 V, the new energy stored is:
Unew = %(10 x 107%)(20)2 =2 x 1073 J.

Thus, the new energy is 4 times the initial energy.

Answer: (B)

Concept: We are given that the electric potential V is V = (x + y? + z?), and we are to find the
electric field E at point (1,1, 1).
Solution: The electric field E is the negative gradient of the electric potential:

E=-VV.

The gradient in Cartesian coordinates is:

oy (2 v oV
T \oxTay 9z )’

For V = x% + y? + 77, the derivatives are:

ov oV 1%
2 _ox, 2, o
ox " dy oo T

At point (1, 1, 1), we have:

E=—(2i+2j+2k) = —(2f + 2] + 2k).

Answer: (A)
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Q7.

Q8.

Q9.

Solution

Concept: We are asked which quantity increases when a dielectric slab is introduced between the
plates of an isolated charged capacitor.

Solution: When a dielectric is introduced between the plates of a capacitor, the capacitance
increases because the dielectric constant K increases the ability of the capacitor to store charge.

Thus, the capacitance increases.

Answer: (C)

Solution

Concept: We are asked what happens to the electrostatic potential energy of a system when an
electron is brought toward another electron.
Solution: The electrostatic potential energy of the system increases when two like charges are

brought closer because the force between them is repulsive. The potential energy U is given by:

1 qi192

" dmey 1

Since g1 = g» = e, and r decreases, the potential energy increases.

Answer: (B)

Solution

Concept: We are given a wire with a resistance of 12 Q, bent into the form of an equilateral
triangle. We need to find the effective resistance between any two corners of the triangle.

Solution: The total resistance Ry of the wire is 12 Q. Since the wire is bent into an equilateral
triangle, the resistance between any two corners is the equivalent resistance of two resistors in

parallel. The resistance between two corners is:

1
Reﬂ:§X12:6Q.

Answer: (C)
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Q10.

Q11.

Concept: We are asked about the temperature dependence of resistivity p of a semiconductor.
Solution: In a semiconductor, the resistivity p decreases exponentially with temperature. This
is because the number of charge carriers increases with temperature, leading to a decrease in

resistivity.

Answer: (B)

Concept: We are given a potentiometer wire of 1 m length with a resistance of 10 €, connected to
a 6 V battery in series with a 5 Q resistance, and we need to find the potential gradient.
Solution: The total resistance in the circuit is the sum of the potentiometer wire resistance and the

series resistance:
Riota1 = 10+ 5 =15Q.

The current in the circuit is: 7 .
I = =—=04A.
Rtotal 15

The potential gradient is the potential difference across the potentiometer wire divided by its

length:

Vwire I Xresistance of the wire 0.4 x 10

= =4V/m.
length length 1 m

Potential Gradient =

Answer: (A)
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Q12.

Q13.

Concept: We are given two resistors R and 2R connected in parallel, and we need to find the ratio
of the thermal energy developed in R to that in 2R in a given time.
Solution: The power dissipated in a resistor is given by:

V2
P=—.
R
Since both resistors are in parallel, they have the same potential difference across them. The power
dissipated in each resistor is:
V2 V2
—, Ppr=—.
R R 2R

The ratio of the thermal energies developed is the ratio of the power dissipated in R to that in 2R:

Pr =

Pr _ VTZ _9
P 2
2R %
Thus, the ratio of the thermal energy is 2 : 1.
Answer: (B)

Concept: We are given a cell of internal resistance r connected to an external resistance R, and
we need to find the value of R for maximum power delivery.
Solution: The maximum power transfer theorem states that the maximum power is delivered to

the external circuit when the external resistance equals the internal resistance of the cell:

R=r.

Answer: (A)
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Q14.

Qi5.

Concept: We are given that drift velocity v, varies with the cross-sectional area A of a conductor
for constant current, and we need to determine the relationship.
Solution: For constant current /, the drift velocity v is related to the current by:

I =nAev,,

where n is the charge carrier density and e is the charge of the electron. Rearranging for v,:

1

Vg = —.
nAe

Thus, the drift velocity is inversely proportional to the cross-sectional area A, i.e., vq < %.

Answer: (B)

Concept: We are given a cyclotron oscillator frequency of 10 MHz and need to find the operating
magnetic field for accelerating protons, given the proton mass m = 1.67 x 10727 kg.
Solution: The frequency of the cyclotron oscillator is related to the magnetic field by:

_ @
f= 2nm’
where ¢ is the charge of the proton, B is the magnetic field, and m is the mass of the proton.
Solving for B:
_2rmf
Pt

Substituting the known values: m = 1.67 x 1072’ kg, f = 10 x 10°Hz, and ¢ = 1.6 x 10712 C:

_ 27(1.67 x 10727)(10 x 10°)

B
1.6 x 10-19

~ 0.66T.

Answer: (A)
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Q16.

Q17.

Concept: We are given two very long, straight, parallel wires carrying steady currents / and —1,
with the distance between the wires being d. We need to find the distance from the first wire where
the magnetic field is zero.

Solution: The magnetic field at a point due to a long straight current-carrying wire is given by

Ampere’s Law:
1
g = Mol
2nr
where r is the distance from the wire. Let the point where the magnetic field is zero be at a distance

r from the first wire. The magnetic fields due to both wires must cancel each other out, so:

pol __pol
2rr 2n(d-r)’
Solving for r:
= é
=5
Answer: (A)

Concept: We are given a moving coil galvanometer that is converted into an ammeter with a range
of 0-1A, and we are asked to find how the shunt resistance should change to increase the range to
0-10A.

Solution: The shunt resistance is used to bypass a portion of the current to avoid overloading
the galvanometer. If we want to increase the range of the ammeter by a factor of 10, we need to
decrease the shunt resistance by a factor of 10.

Thus, the shunt resistance should be decreased.

Answer: (B)
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Q18.

Q19.

Q20.

r

Solution

Concept: We are asked to find the work done in turning a magnet of magnetic moment M by 90°
from the magnetic meridian.

Solution: The work done in rotating a magnetic moment in a magnetic field is given by:
W = MB (1 —-cosb),
where 0 is the angle between the magnetic moment and the magnetic field. For 6 = 90°:

W = MB (1 —cos90°) = MB x 1 = MB.

Answer: (A)

.

Solution

Concept: We are asked which material is most suitable for the core of an electromagnet.
Solution: The core material of an electromagnet should have high magnetic permeability and
should easily magnetize. Soft iron is ideal because it can be easily magnetized and demagnetized.

Answer: (A)

|

r

Solution

Concept: We are given a particle of charge ¢ and mass m moving with velocity v along the z-axis,
and a uniform magnetic field B applied along the x-axis. We need to find the force on the particle.

Solution: The force on a charged particle moving in a magnetic field is given by:
F = gV x B.

Since the velocity is along the z-axis and the magnetic field is along the x-axis, the direction of the

force is along the y-axis, and its magnitude is:

F =qvB.

Answer: (A)

&
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Q21.

Concept: We are given a copper rod of length / that is rotated about one end with constant angular
velocity w in a uniform magnetic field B directed perpendicular to the plane of rotation. We need
to find the induced emf in the rod.

Solution: When a conductor moves in a magnetic field, an emf is induced due to the motion of the

charge carriers in the conductor. The induced emf in a rotating rod is given by the formula:
1
E= EBU_)ZZ

This formula is derived from the fact that the moving rod cuts through magnetic field lines, and
the length of the rod and angular velocity contribute to the amount of charge moving through the
conductor. The factor of % comes from integrating the velocity of each segment of the rod, which
varies linearly from zero at the pivot to [w at the end of the rod. This gives the induced emf in the

rod.

Answer: (A)

Q22.

Concept: We are asked to identify the principle on which a transformer works.
Solution: A transformer operates on the principle of mutual induction. In mutual induction, a
changing magnetic field in the primary coil induces an emf in the secondary coil. The voltage
in the secondary coil is proportional to the number of turns in the coil and the rate of change
of magnetic flux. The transformer works by changing the voltage levels through the process of
induction between two coils placed near each other.

do

Induced emf = - N—,
dt

where N is the number of turns and @ is the magnetic flux. The changing magnetic flux in the
primary coil induces a voltage in the secondary coil, and by adjusting the number of turns in the
secondary, we can increase or decrease the voltage.

Answer: (B)
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Q23.

Concept: We are given an AC circuit containing only a capacitor, and we need to find the
relationship between the current and the voltage.

Solution: In a capacitor, the current is related to the rate of change of voltage across the capacitor.
For an AC circuit containing only a capacitor, the current leads the voltage by 90°. This occurs
because the voltage across a capacitor cannot change instantaneously, but the current through it
can respond immediately to changes in the voltage. The relationship between the voltage and

current in a capacitor is given by:
dv
[=C—,
dt
where C is the capacitance. The current through a capacitor in an AC circuit is out of phase with

the voltage by a quarter of a cycle, meaning the current leads the voltage by 90°.

Answer: (A)

Q24.
Solution
Concept: We are given the peak value of an alternating current as 5V2 A, and we need to find the
rms value.
Solution: The rms (root mean square) value of an alternating current is related to the peak value
by the formula:
1 peak
Lims = —.
V2
Substituting the given peak value of the current:
5V2
T = 22 Z 54,
V2
Thus, the rms value is 5 A.
Answer: (A)

23 | Collegedunia |



https://www.collegedunia.com

CUET UG Sample Paper Physics

Q25.

Q26.

Q27.

Concept: We are asked about the impedance of a series LCR circuit at resonance frequency.
Solution: At resonance, the inductive reactance X, and capacitive reactance X cancel each other

out. The impedance Z of a series LCR circuit is given by:

Z =+VR2+ (X, - X¢)2.
At resonance, Xy = X, so the impedance simplifies to:
Z =R.

Thus, at resonance, the impedance is at a minimum and equals the resistance R.

Answer: (B)

Concept: We are given that the number of turns in a coil is doubled without changing its length,
and we need to find how the self-inductance of the coil changes.
Solution: The self-inductance L of a coil is proportional to the square of the number of turns N.

If the number of turns is doubled, the self-inductance increases by a factor of four:
Lpew =4L.

This happens because the magnetic field produced by the coil depends on the number of turns, and
doubling the number of turns increases the magnetic flux linkage, which increases the inductance.

Answer: (B)

Concept: We are asked about the condition for the displacement current to flow in the dielectric
of a capacitor.

Solution: Displacement current flows in the dielectric of a capacitor when the potential difference
between the plates is changing with time. This is described by Maxwell’s equations, where the
changing electric field in the dielectric gives rise to a displacement current, which is analogous to

conduction current. If the potential is constant, no displacement current will flow.

Answer: (B)
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Q28.

Q29.

Q30.

Concept: We are asked which type of radiation has the highest penetrating power.
Solution: Gamma rays (y-rays) have the highest penetrating power among the given options. They
can pass through thick materials and require dense shielding, such as lead, to stop them. Alpha

and beta rays are more easily stopped by materials like paper or plastic.

Answer: (C)

Concept: We are given a convex lens with focal length 20 cm and a concave lens with focal length
40 cm, and we need to find the focal length of the combination.
Solution: The focal length of two lenses in contact is given by the formula:

Lo_1 1
foa  fi S

Substituting the values f; = 20cm and f, = —40cm:

1 1 1 1 1 1

= — 4+ — = = .
fow 20 —40 20 40 40

Thus, the focal length of the combination is fioty = —40 cm.

Answer: (B)

Concept: We are asked what happens to the fringe pattern in Young’s double-slit experiment if
the width of the slits is increased.
Solution: In Young’s double-slit experiment, the fringe width (8 is inversely proportional to the

slit width. The fringe width is given by:

where A is the wavelength of light, D is the distance between the slits and the screen, and d is the
slit width. When the slit width increases, the fringe width decreases, making the fringes sharper

and more closely spaced.

Answer: (B)
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Q31.

Concept: We are given a ray of light passing from vacuum into a medium with refractive index
n, and we need to find the angle of incidence when the angle of incidence is twice the angle of
refraction.

Solution: From Snell’s Law:

nysini = np sinr,

where n; = 1 (vacuum) and n; = n (medium). The problem states that the angle of incidence i is
twice the angle of refraction r, so:

i=2r.

Substitute i = 2r into Snell’s Law:
sin(2r) = nsin(r).
Using the double angle identity sin(2r) = 2sin(r) cos(r), we get:
2 sin(r) cos(r) = nsin(r).

Canceling sin(r) (assuming sin(r) # 0):

2cos(r) = n.
Thus:
n
cos(r) = 3
Now, solving for r:
= -1 E)
r = cos ( 5]
Finally, the angle of incidence is i = 2r, so:
n
2
i cos 7
Answer: (B)
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Q32.

Q33.

Concept: We are given a magnifying glass with focal length f = 5 cm and the distance of distinct
vision as 25 cm, and we need to find the magnifying power.
Solution: The magnifying power M of a magnifying glass is given by the formula:

D
M=1+—,
f
where D = 25 cm is the distance of distinct vision and f = 5cm is the focal length. Substituting
the values:

M:1+25—5=1+5:6.

Answer: (B)

Concept: We are asked about the phase change when a wave undergoes reflection at a denser
medium.
Solution: When a wave undergoes reflection at a denser medium, the phase of the reflected wave

changes by « (i.e., a half wavelength shift). This is because the wave is inverted upon reflection.

Answer: (C)
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Q34.

Q3s.

Concept: We are given two polaroids oriented with their planes perpendicular to the incident
light, and their transmission axes are at 30° to each other. We need to find the fraction of incident
unpolarized light that passes through them.

Solution: When unpolarized light passes through the first polaroid, the intensity is reduced by
half. After passing through the first polaroid, the intensity / is given by:

1 .
2

Now, the second polaroid is oriented at an angle 8 = 30° to the first polaroid’s transmission axis.

The intensity after the second polaroid is given by:
1 2 o
Iﬁna] = I() E COS (30 )

Since cos(30°) = %, we have:

Iy 3 3
Tipa = = X = = —,
final ) X 4 3

Thus, the fraction of light that passes through the two polaroids is %

Answer: (A)

Concept: We are asked why the sky appears blue.

Solution: The blue color of the sky is due to Rayleigh scattering. Shorter wavelengths (blue
light) scatter more efficiently than longer wavelengths (red light) when sunlight passes through the
atmosphere. This scattering causes the blue light to be scattered in all directions, making the sky

appear blue.

Answer: (A)
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Q36.

Q37.

Concept: We are given a thin prism of angle 6° and refractive index 1.5, which is joined to another
thin prism of refractive index 1.6 to produce dispersion without deviation. We need to find the
angle of the second prism.

Solution: For dispersion without deviation, the total deviation caused by the two prisms must be

zero. The deviation produced by a prism is given by:
0= (u-1A,

where u is the refractive index and A is the angle of the prism. Let the angle of the second prism

be A;. The total deviation is:
(1 = DAL+ (2 = 1)A2 = 0.
Substituting the given values y; = 1.5, up = 1.6, and A; = 6°:
(15-1)x6°+(1.6-1)x A, =0,
05%x6°+0.6xA4, =0,

30

=5°.
0.6

3°+0.64,=0 = A=

Answer: (A)

Concept: We are asked how the resolving power of a microscope can be increased.
Solution: The resolving power of a microscope is the ability to distinguish between two points. It
is directly proportional to the numerical aperture and inversely proportional to the wavelength of

light used. To increase the resolving power, we need to decrease the wavelength of light used.

Answer: (B)
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Q38.

Q39.

Concept: We are given that the stopping potential Vj for a certain photosensitive surface is plotted
against the frequency v of incident radiation, and we need to determine what the intercept on the
y-axis gives.

Solution: The stopping potential is related to the energy of the incident photons. The maximum

kinetic energy of the emitted photoelectrons is given by:
Kmax = hv — ¢,

where ¢ is the work function of the metal. The stopping potential Vj is related to the kinetic energy
by:
Kiax = eV)p.

Thus, the intercept on the v-axis gives the threshold frequency vy, which is the frequency below

which no photoelectrons are emitted.

Answer: (A)

Concept: We are given the de-Broglie wavelength of a neutron of energy K is A, and we need to
find the new wavelength when the energy is increased to 9K.
Solution: The de-Broglie wavelength A is related to the momentum p by:
h
A=—.

The kinetic energy is related to the momentum by:

Thus, the momentum is p = V2mK. If the energy increases to 9K, the new momentum will be

p’ = V2m x 9K = 3V2mK. Therefore, the new de-Broglie wavelength is:

A
A==
3

Answer: (A)
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Q40.

Q41.

Concept: We are given that the frequency of the incident light is 2vy (where vy is the threshold
frequency), and the maximum velocity of emitted electrons is v;. When the frequency is increased
to 5vp, the maximum velocity is v,, and we are asked to find the ratio v /v;.

Solution: The maximum kinetic energy of photoelectrons is given by:
Kinax = hv — hyg.
For v = 2y, the kinetic energy is:
Ki = h(2vy) — hvg = hwy.
For v = 5vy, the kinetic energy is:
K> = h(5vy) — hvy = 4hvy.

Since kinetic energy is proportional to the square of the velocity, we have:

V1_ Kl_ ]’lVo_l
v, NK, Nawyg 2

Answer: (D)

Concept: We are asked in the photoelectric effect, what the number of photoelectrons emitted per
unit time is proportional to.

Solution: In the photoelectric effect, the number of photoelectrons emitted is directly proportional
to the intensity of the incident light, as the intensity of light determines the number of photons
hitting the surface. Each photon with sufficient energy (above the threshold frequency) will eject
one photoelectron. The frequency of light determines the energy of the emitted electrons, not the
number of them. Hence, the number of photoelectrons is proportional to the intensity, not the

frequency.

Answer: (B)
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Q42.

Q43.

Q44.

Concept: We are asked about the series produced in the transition from n = 4 to n = 2 in the
hydrogen atom.

Solution: In the hydrogen atom, the transition from higher to lower energy levels produces spectral
lines. The spectral series are named based on the final orbit of the electron. The transition from
n = 4 to n = 2 falls in the Balmer series, which is in the visible region of the electromagnetic

spectrum.

Answer: (B)

Concept: We are asked to find the ratio of the volumes of two nuclei with mass numbers A; and
Aj.
Solution: The volume of a nucleus is proportional to its mass number A, as the volume V of a

nucleus is related to its mass number by:
Vo A3,
Thus, the ratio of the volumes of two nuclei with mass numbers A; and A, is:

Vi ﬂ1/3
Vo A '

Answer: (B)

Concept: We are asked which of the following is not a property of nuclear forces.

Solution: Nuclear forces are characterized by being short-range, charge-independent, and non-
central (they act between the nucleons at short distances, not along a line connecting them). The
property that nuclear forces do not obey the inverse square law, unlike gravitational and electrostatic

forces, is crucial. Thus, nuclear forces do not obey the inverse square law.

Answer: (D)
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Q45.

Q46.

Q47.

Solution

Concept: We are asked to find the energy released in the fission of one U?3 nucleus.
Solution: The energy released in the fission of one U3 nucleus is approximately 200 MeV, which
is a typical value for the energy released in the fission of uranium-235. This energy is released in

the form of kinetic energy of the fission fragments, neutrons, and gamma radiation.

Answer: (A)

r
\.

Solution

Concept: We are asked about the angular momentum of an electron in the 4th orbit according to
Bohr’s theory.
Solution: Bohr’s theory states that the angular momentum of an electron in a stationary orbit is

quantized and given by:

I h
=n—,
2

where 7 is the principal quantum number and # is Planck’s constant. For the 4th orbit, n = 4, so
the angular momentum is:
h 4h

L=4—=—.
2n 2n

Answer: (C)

Solution

Concept: We are asked in a p-n junction, when is the diffusion current greater than the drift
current.

Solution: In a p-n junction, the diffusion current is due to the movement of charge carriers
(electrons and holes) from regions of higher concentration to regions of lower concentration. The
drift current is due to the movement of charge carriers under the influence of an electric field.
The diffusion current is greater than the drift current when the junction is forward biased, as the

diffusion of carriers is enhanced when the barrier is reduced.

Answer: (A)

Ve
\
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Q48.

Q49.

Q50.

Solution

Concept: We are asked about the resulting gate when the output of an OR gate is connected to the
input of a NOT gate.

Solution: When the output of an OR gate is connected to the input of a NOT gate, the resulting
logic gate is a NAND gate. This is because a NOT gate inverts the output of the OR gate, and the
combination of OR and NOT gives the NAND function.

Answer: (A)

Solution

Concept: We are asked how the current gain S of a transistor in common emitter configuration is
related to .
Solution: The current gain 3 in terms of « is given by the relation:

This formula relates the common base current gain @ to the common emitter current gain 3.

Answer: (A)

Solution

Concept: We are asked about the output frequency in a full wave rectifier when the input frequency
is f.

Solution: In a full-wave rectifier, the output frequency is twice the input frequency because both
halves of the AC signal are used in the rectification process. Therefore, if the input frequency is f,

the output frequency is 2 f.

Answer: (C)

e
\.
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