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CUET-UG Physics Sample Paper-3

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 ¢ is rotating in a circle of radius r with angular frequency w. The

equivalent magnetic dipole moment is:
(A) qor?

B) Lqor?

(©) qw’r

(D) 3qw’r

Q2. The work done in placing a charge of 8 x 107! C on a capacitor of capacity
100 uF is:
(A) 3.2x107%7
(B) 16 x 107327
(C) 3.1x107%0J
(D) 4x 107107

Q3. An electric dipole is placed at an angle of 30° to a non-uniform electric field.

The dipole will experience:

(A) A torque only
(B) A translational force only
(C) Both a torque and a translational force

(D) Neither torque nor force
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Q4. A hollow metal sphere of radius R is uniformly charged. The electric field due

Qs.

Qe.

Q7.

to the sphere at a distance r from the center is:

(A) Zero as r increases for r < R
(B) Non-zero constant for » < R
(C) Increases as r increases for r < R

(D) Decreases as r increases for r < R

Two capacitors C; and C; are charged to 120 V and 200 V respectively. It is
found that by connecting them together, the potential on each one can be made

zero. Then:

(A) 5C; = 3C;
(B) 3C = 5C,
(C) 3C; +5C, =0
(D) 9C) = 4C,

The electric potential V at any point x is given by V = 4x?. The electric field at
x=1mis:

(A) 8 V/m

(B) -8 V/m

(C) 4 V/m

(D) -4 V/m

In a parallel plate capacitor, the capacity C is 10 uF without a dielectric. A
dielectric of constant K = 2 is used to fill half the distance between the plates.

The new capacitance is:
(A) 20 uF

(B) 13.3 uF

(C) 15uF

(D) 6.6 uF
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Q8. A charge g is placed at the center of the line joining two equal charges Q. The

Q9.

Q10.

QIl.

system of the three charges will be in equilibrium if ¢ is equal to:

(A) -Q/2
(B) —Q/4
©) +0/4
(D) +0/2

A copper wire is stretched to make it 0.1% longer. The percentage change in its

resistance is:

(A) 0.2%
(B) 0.1%
(C) 0.4%
(D) 0.05%

A 10 m long potentiometer wire is connected to a battery of 2 V. For a cell of
emf 1.1 V, the balancing point is obtained at 5.5 m. If the potential gradient is
halved, the new balancing length will be:

(A) 2.75m
(B) 5.5m
(C) 11m

(D) Balancing point will not be obtained on the wire

Two cells of emfs £ and £, and internal resistances ry and r, are connected in

parallel. The current in the external resistance R is:

E1r2+E2r1
(A) riry+Rri+Rr)

(B) E{+E,

r1+r2+R

Elrl +E2r2
(C) rir2+Rri+Rry

(D) Eiry—FEsr;

r1r2+R
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Q12.

Q13.

Ql14.

Q15.

In the Drift velocity expression vy = %T, if the temperature of the conductor
increases, then 7 (relaxation time):

(A) Increases

(B) Decreases

(C) Remains constant

(D) First increases then decreases

A galvanometer having a resistance of 50 gives a full scale deflection for
a current of 0.05 A. The length of resistance wire of area of cross-section
2.97 x 1072 cm? that can be used to convert it into an ammeter of range 5 A is
(Specific resistance p = 5 X 1077 Qm):

(A) 3m

(B) 1.5m

(C) 0.3 m

(D) 2m

For a cell, the graph between the terminal potential difference (V) and the current
(1) drawn from the cell is a straight line with:

(A) Positive slope and positive intercept

(B) Negative slope and positive intercept

(C) Positive slope and zero intercept

(D) Negative slope and zero intercept

A proton, a deuteron and an alpha-particle with the same kinetic energy enter a
region of uniform magnetic field B at right angles to the field. The ratio of the

radii of their circular paths is:

(A) 1:vV2:1
B)1:2:2
C) V2:1:1
M) 1:1:2
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Q16. A long straight wire of radius a carries a steady current /. The current is

Q17.

Q18.

Q19.

uniformly distributed across its cross-section. The ratio of the magnetic field at
a/2 and 2a is:

(A) 1/4
(B) 4
O 1
(D) 1/2

If a moving coil galvanometer is replaced by another one of the same type but
with a stronger magnet, its:

(A) Current sensitivity increases, voltage sensitivity decreases

(B) Both sensitivities increase

(C) Both sensitivities decrease

(D) No change occurs

Above the Curie temperature, a ferromagnetic material becomes:

(A) Paramagnetic
(B) Diamagnetic
(C) Superconducting

(D) Anti-ferromagnetic

The magnetic field at a point on the axis of a circular current loop at a distance x
from the center is B. If x is very large compared to the radius R, then B varies

as:

(A) 1/x
(B) 1/x?
(C) 1/x3
(D) 1/x/?
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Q20.

Q21.

Q22.

Q23.

A circular coil of 100 turns has a radius of 10 cm and carries a current of 5 A.

The magnetic moment of the coil is:

(A) 15.7 A-m?
(B) 1.57 Am?
(C) 157 A-m?
(D) 0.157 A-m?

A square loop of side 10 cm and resistance 0.5 €2 is placed vertically in the
east-west plane. A uniform magnetic field of 0.1 T is set up across the plane in
the north-east direction. The magnetic field is decreased to zero in 0.7 s. The

magnitude of induced current is:

(A) 1 mA
(B) 2 mA
(C) 0.5 mA
(D) 4 mA

In an AC circuit, V and I are given by V = 100sin(100¢) volts and I =
100sin(100z + r/3) mA. The power dissipated in the circuit is:

(A) 10* W

(B) 10 W

(C) 25W

D) 5W

A transformer has 500 turns in the primary and 1000 turns in the secondary.
The voltage at the primary is 200 V and the load in the secondary is 20 Q. The
current in the primary is:

(A) 40 A

(B) 20 A

(©) 10A

(D) 80 A
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Q24. In an LCR series circuit, the potential difference across L, C and R are 40 V, 10
V and 40 V respectively. The total voltage in the circuit is:
(A) 9OV
(B) 50V
(C) 40V
(D) 110V

Q25. The core of a transformer is laminated so that:

(A) Ratio of voltage is increased
(B) Energy loss due to eddy currents is reduced
(C) Weight of the transformer is reduced

(D) Rusting of the core is prevented

Q26. An inductor L and a capacitor C are connected in the circuit. If the frequency of

the AC source is increased, the reactance of the circuit (X; — X¢):

(A) Increases
(B) Decreases
(C) Remains same

(D) First decreases then increases

Q27. The ratio of the velocity of infrared rays to that of ultraviolet rays in vacuum is:
(A)1:1
B) >1
) <1
(D) 1:2

Q28. Which of the following has the minimum wavelength?

(A) X-rays
(B) Ultraviolet rays
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(C) Gamma rays
(D) Cosmic rays

Q29. Two coherent sources of intensity ratio S interfere. Then the value of (/j.x —
Imin)/(lmax + Imin) is:
™ 5
2
(B) 2VB

1+8

© £

1+5
(D)

Q30. A ray of light is incident on a surface of glass slab at an angle 45°. If the lateral

shift produced is % (where 1 is thickness), the refractive index of glass is:
(A) 1.2

B) 1.5

(C) 1.732

(D) 2.0

Q31. In YDSE, if the blue light is replaced by yellow light, then the fringe width:

(A) Increases
(B) Decreases
(C) Remains the same

(D) Fringe pattern disappears

Q32. The focal length of a convex lens is f. If the lens is cut into two identical parts

along a plane perpendicular to the principal axis, the focal length of each part is:

(A) f

(B) f/2
© 2f
(D) 4f
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Q33.

Q34.

Q3s.

Q36.

A point object is placed at a distance of 30 cm from a convex lens of focal length
20 cm. If a convex mirror of focal length 10 cm is placed 10 cm behind the lens,
the final image is formed at:

(A) 30 cm from the mirror

(B) 60 cm from the lens

(C) 10 cm from the mirror

(D) At the object itself

Diffraction effects are easier to notice in the case of sound waves than in the case

of light waves because:

(A) Sound waves are longitudinal
(B) Sound waves have a much longer wavelength
(C) Sound waves are mechanical

(D) Speed of sound is much less than speed of light

A telescope has an objective of focal length 144 cm and an eyepiece of focal

length 6 cm. The magnifying power of the telescope for relaxed eye is:

(A) 24
(B) 12
(C) 48
(D) 150

An equiconvex lens has power P. It is cut into two symmetrical halves by a

plane passing through the principal axis. The power of each part will be:
(A) P

(B) P/2

(C) 2P

(D) Zero
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Q37. The angle of a prism is A. One of its refracting surfaces is silvered. Light rays
falling at an angle of incidence 2A on the first surface return back through the
same path after suffering reflection at the second surface. The refractive index

of the prism is:

(A) 2sin A
(B) 2cos A
(C) 1cos A
(D) tan A

Q38. The de-Broglie wavelength of an electron having kinetic energy E is A. If the

kinetic energy becomes 4E, the new wavelength will be:

(A) 22
(B) 1/2
(C) 1/4
(D) 44

Q39. The work function of a metal is hvg. If light of frequency 4vy is incident on the
metal, the maximum velocity of photoelectrons is vy. If frequency is increased

to 9v(, the maximum velocity is v,. The ratio v /v, is:
(A) 3/8

(B) V3/2V2

(C) 3/2V2

(D) V3/V8

Q40. In a photoelectric experiment, if the potential of the anode is increased, then:

(A) Photoelectric current increases and then becomes constant
(B) Photoelectric current increases linearly
(C) Stopping potential increases

(D) Work function decreases
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Q41.

Q42.

Q43.

Q44.

A photon of energy E ejects a photoelectron from a metal of work function Wj.
If this electron enters a magnetic field B perpendicularly, the radius of its circular

path is:

(A) \2m(E — Wy)/eB
(B) V2mE/eB

(C) V2mW,/eB
(D) (E—Wy)/eB

In Bohr’s model of the hydrogen atom, the ratio of the period of revolution of an

electroninn =1ton =2 1s:

(A)1:2
(B) 1:4
(C)1:8
(D) 1:16

A radioactive sample has a half-life of 5 years. The probability of decay of a

nucleus in 10 years is:

(A) 50%
(B) 75%
(C) 100%
(D) 25%

The binding energy per nucleon of deuteron (%H) and helium (‘2‘He) are 1.1 MeV
and 7 MeV respectively. The energy released when two deuterons fuse to form a

helium nucleus is:

(A) 23.6 MeV
(B) 25.8 MeV
(C) 28 MeV

(D) 30.2 MeV
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Q45.

Q46.

Q47.

Q48.

Q49.

If the radius of a %ZA] nucleus is 3.6 fermi, then the radius of a gan nucleus is:

(A) 4.8 fermi
(B) 4 fermi

(C) 6.4 fermi
(D) 5.2 fermi

In the Hydrogen spectrum, as the transition moves from higher orbits to the
ground state (n = 1), the wavelength of the emitted photon:

(A) Increases

(B) Decreases

(C) Remains the same

(D) First increases then decreases

In a p-n junction diode, the thickness of the depletion layer is of the order of:
(A) 10°°m

(B) 107%m

(C) 103 m

(D) 1072 m

When a p-n junction is reverse biased, the current is:

(A) Large due to majority carriers
(B) Small due to minority carriers
(C) Large due to minority carriers

(D) Zero

In a common emitter amplifier, the phase difference between the input and output

voltage is:

(A) 0°
(B) 90°
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(C) 180°
(D) 270°

Q50. The logic gate that has output 1 when at least one input is O is:
(A) AND
(B) OR
(C) NAND
(D) NOR
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Ql.

Q2.

Detailed Solutions

Concept: A point charge ¢ is rotating in a circle of radius r with angular frequency w. The
equivalent magnetic dipole moment is to be found.

Solution: A charge rotating in a circular path behaves like a current loop. The equivalent current
due to the rotating charge is the charge passing per unit time through any point on the circle.
Time period of rotation T = %”, so equivalent current

4_43a%v

I = .
T 2r

Area of the loop A = nr?.
The magnetic dipole moment (equivalent dipole moment) is given by m = I A:
quw 2

m= (Z) (nr?) = %qwr .

The direction of this magnetic moment is perpendicular to the plane of the circle. This concept is

important in understanding the magnetic moment due to orbital motion of electrons in atoms.

Answer: (B)

Concept: The work done in placing a charge of 8 x 10~'® C on a capacitor of capacity 100 uF is:
Solution: The work done in charging a capacitor is stored as electrostatic potential energy in the
electric field between the plates. The formula for energy stored in a capacitor is:

1 0?
U=-=—,
2 C
where Q is the charge and C is the capacitance.
Given Q =8 x 1078 Cand C = 100 uF = 100 x 107 ®* F = 107* F.
Substituting the values:
1 (8x107%)2 1 64x107%

U==x =-x =32x1072=32x1073"7J.
2 104 2 104

(Note: Option (A) is closest after checking calculation rounding.)

Answer: (A)
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Q3.

Q4.

Qs.

Solution

Concept: An electric dipole is placed at an angle of 30° to a non-uniform electric field. The
dipole will experience:

Solution: In a uniform electric field, a dipole experiences only torque but no net translational
force. However, in a **non-uniform** electric field, the forces on the two charges of the dipole
are unequal in magnitude because the field strength is different at both ends.

This difference in forces produces a net translational force in addition to the torque 7 = p X E.
The net force on the dipole is given by F= (p- V)E .

Since the field is non-uniform and the dipole is placed at an angle (not aligned or anti-aligned), it

will experience both torque and a net translational force.

Answer: (C)

r
\.

Solution

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

Solution: For a hollow charged conducting sphere, all charge resides on the outer surface. By
Gauss’s law, for a Gaussian surface inside the sphere (r < R), the enclosed charge is zero. Therefore,
electric field inside a hollow charged conductor is zero.

For r > R, the field is same as that of a point charge at the center. The question focuses on inside

the sphere, where field is zero and remains zero (does not change) as r increases inside the sphere.

Answer: (A)

Solution
Concept: Two capacitors C; and C; are charged to 120 V and 200 V respectively. It is found that

by connecting them together, the potential on each one can be made zero. Then:

Solution: When two charged capacitors are connected with opposite polarities (positive of one to
negative of other), they can neutralize each other completely if their charges are equal in magnitude.
Charge on first capacitor: Q; = C; x 120

Charge on second capacitor: Q> = C, X 200

For complete neutralization (final potential zero):

Ci 200 _5

=== = 5C1=3C2.

Crx120 = C, x200 = —L =
! 2 C, 120 3

Answer: (A)
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Q6.

Q7.

Concept: The electric potential V at any point x is given by V = 4x?. The electric field atx = 1 m
is:

Solution: The electric field is the negative gradient of potential:

o dv
T odx’
Given V = 4x2,
d
E = —E(4x2) = —8x.
Atx =1m,

E=-8x1=-8V/m.

The negative sign indicates direction opposite to increasing x.

Answer: (B)

Concept: In a parallel plate capacitor, the capacity C is 10 uF without a dielectric. A dielectric of
constant K = 2 is used to fill half the distance between the plates. The new capacitance is:
Solution: When dielectric fills half the distance, it is equivalent to two capacitors in series: one
with dielectric and one with air.

Let separation be d. Then: - Capacitor 1 (dielectric, thickness d/2): C; = 2;%‘ = %TOA =4C -
Capacitor 2 (air, thickness d/2): C; = % =2C

Equivalent capacitance:

1 1 1 1 2 3 4C 4x10
:_+_:_+_:_:C = — = z13.3 F.
Ceq 4C T 2C 4C " 4aC~4C “= 3 3 K
Answer: (B)
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Q8.

Q9.

Q10.

Concept: A charge ¢ is placed at the center of the line joining two equal charges Q. The system
of the three charges will be in equilibrium if ¢ is equal to:
Solution: For equilibrium, net force on each charge must be zero. Due to symmetry, we consider

force on one Q.

kQq

(r/2)?
2

Force on left Q due to right Q: kr% towards left.

Force on left Q due to g: towards right (if q negative).

For equilibrium:

klglQ _ kQ* lgl _©Q 0
3T = o = ld=7-
(r/2) r re/4 r 4
Since it must be attractive, g = —Q /4.
Answer: (B)

Concept: A copper wire is stretched to make it 0.1% longer. The percentage change in its
resistance is:
Solution: Resistance R = p%. When wire is stretched, volume remains constant: AL = constant,
SOA o« 1/L.
New length L’ = L(1 + 0.001).
New area A’ = A/1.001.
New resistance: ,
R = p% = R x (1.001)% ~ R(1 + 0.002).

Percentage increase in resistance = 0.2%.

Answer: (A)

Concept: A 10 m long potentiometer wire is connected to a battery of 2 V. For a cell of emf 1.1V,
the balancing point is obtained at 5.5 m. If the potential gradient is halved, the new balancing
length will be:

Solution: Initially, potential gradient k = 1—20 =0.2 V/m.

Balancing length [ = 5.5 m, soemf = k X[ =0.2 5.5 = 1.1 V (matches).

When potential gradient is halved, new &’ = 0.1 V/m.

New balancing length I’ = ek—“,‘f = % =11 m.

Since wire is only 10 m long, balancing point will not be obtained on the wire.

Answer: (D)
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Q11.

Concept: Two cells of emfs £ and E; and internal resistances r| and r, are connected in parallel.
The current in the external resistance R is:

Solution: When two cells are connected in parallel, the total current through the external resistance
R can be found using the concept of equivalent emf and equivalent internal resistance.

The equivalent emf of the parallel combination is:

E Eiry+ Erry
= ry+nrp '
The equivalent internal resistance is:
T
Teq = .
1t72

Total resistance in the circuit = req + R.

Therefore, the current through the external resistance R is:

Eeq _ Ein+Eo
req+ R rira+R(ri+12)

This formula accounts for the current division and internal resistances properly when cells are in

parallel.

Answer: (A)

Q12.

Concept: In the Drift velocity expression vg = %T, if the temperature of the conductor increases,
then 7 (relaxation time):

Solution: The relaxation time 7 is the average time between two successive collisions of electrons
with the lattice ions or impurities in the conductor.

When the temperature of the conductor increases, the thermal vibration of the positive ions in the
lattice increases significantly. This leads to more frequent collisions between the drifting electrons
and the vibrating ions.

As a result, the average time between collisions (relaxation time 7) decreases. Since drift velocity
v4 is directly proportional to 7, the drift velocity also decreases with increase in temperature
(which is why resistance of conductors increases with temperature).

Answer: (B)

18 | Collegedunia |


https://www.collegedunia.com

CUET UG Sample Paper Physics

Q13.

Ql14.

Concept: A galvanometer having a resistance of 50 Q gives a full scale deflection for a current of
0.05 A. The length of resistance wire of area of cross-section 2.97 x 10~2 cm? that can be used to
convert it into an ammeter of range 5 A is (Specific resistance p = 5 x 1077 Qm):

Solution: To convert galvanometer into ammeter, a shunt S is connected in parallel.

Given: G =50Q,1, =0.05A,1 =5A.

Current through shunt =1 — I, = 4.95 A.

I,G  0.05x50

= = =~ U. Q
T-1, 495 00

Now, for the shunt wire: S = p%.
Convert area: A = 2.97 x 1072 cm? =2.97 x 107% m?.

SA  0.505%2.97x%x107°¢
|=— = ~ 3m.
P 5x 1077

Answer: (A)

Concept: For a cell, the graph between the terminal potential difference (V) and the current (/)
drawn from the cell is a straight line with:

Solution: The terminal potential difference is given by:
V=E-Ir,

where E is emf and r is internal resistance.

This is the equation of a straight line: V = —rl + E.

When plotted with V on y-axis and [ on x-axis, the slope is negative (—r) and the y-intercept is
positive (E).

Hence, the graph has a negative slope and positive intercept.

Answer: (B)
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Q15.

Q16.

Q17.

Concept: A proton, a deuteron and an alpha-particle with the same kinetic energy enter a region of
uniform magnetic field B at right angles to the field. The ratio of the radii of their circular paths is:

Solution: The radius of the circular path in magnetic field is:

_my V2mK

y = — =
9B 9B

where K is kinetic energy (same for all).

Thus, r « @.

- Proton: m,q, = e — rp o« \fm, /e - Deuteron: mq =2mp,qq = e — rq < \/Zm_p/e - Alpha:
Mg =4mp,qq =2 = rg M/(Ze) =\my/e

Ratiorp:rd:ro,:l:\/izl.

Answer: (A)

Concept: A long straight wire of radius a carries a steady current /. The current is uniformly
distributed across its cross-section. The ratio of the magnetic field at a/2 and 2a is:

Solution: Using Ampere’s law:

aide) R, — Molr
For r < a (inside): Bj, = T’

Atr =a/2: By = #dla/2) _ ol

2ra? ~ 4ra

For r > a (outside): Boy = %
Atr =2a: BZ:%zﬁ
Thus, B1/B; = 1.

Answer: (C)

Concept: If a moving coil galvanometer is replaced by another one of the same type but with a
stronger magnet, its:

Solution: Current sensitivity S; = NTBA, where B is magnetic field strength.

Voltage sensitivity S, = %, where G is galvanometer resistance.

If magnet is stronger, B increases — current sensitivity increases.

Since resistance G remains same, voltage sensitivity also increases.

Hence, both sensitivities increase.

Answer: (B)

20 | Collegedunia |



https://www.collegedunia.com

CUET UG Sample Paper Physics

Q18.

Q19.

Q20.

Concept: Above the Curie temperature, a ferromagnetic material becomes:

Solution: Ferromagnetic materials exhibit spontaneous magnetization below Curie temperature
due to domain alignment. Above Curie temperature, thermal energy becomes sufficient to destroy
the domain structure and the material loses its ferromagnetic property.

It then behaves like a paramagnetic material, where magnetization is proportional to the applied
field and inversely proportional to temperature (Curie’s law).

Answer: (A)

Concept: The magnetic field at a point on the axis of a circular current loop at a distance x from
the center is B. If x is very large compared to the radius R, then B varies as:

Solution: The magnetic field on the axis of a current loop is:

_ polR?
T 2(R2+x2)32°

When x > R, RZ + x2 ~ x%, so
wlR? 1

B o< —.
2x3 x3

At large distances, the loop behaves like a magnetic dipole, and field falls as 1/x°.

Answer: (C)

Concept: A circular coil of 100 turns has a radius of 10 cm and carries a current of 5 A. The
magnetic moment of the coil is:
Solution: The magnetic moment of a current carrying coil is:

m = NIA,

2

where N is number of turns, I is current, and A = 77~ is area.

Given N =100,/ =5A,r =0.1 m,
A =7(0.1)> =0.0314 m?,

m =100x5x0.0314 = 15.7 A-m>.

Direction is perpendicular to the plane of the coil.

Answer: (A)
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Q21.

Q22.

Concept: A square loop of side 10 cm and resistance 0.5 € is placed vertically in the east-west
plane. A uniform magnetic field of 0.1 T is set up across the plane in the north-east direction. The
magnetic field is decreased to zero in 0.7 s. The magnitude of induced current is:

Solution: The magnetic flux linked with the loop is @ = BA cos 6, where 0 is the angle between
B and normal to the loop.

The loop is in east-west plane and magnetic field is in north-east direction, so angle between B and
normal (north-south direction) is 45°.

Area A = (0.1)2 = 0.01 m2.

Initial flux ®; = BA cos45° = 0.1 X 0.01 x % =7.07 x 10~* Wb.

Final flux ® ¢ = 0 (when B becomes zero).

Change in flux A® = 7.07 x 10~ Wb.

Induced emf & = 42 = ZOBXI0Z 1 91 % 1073 V.

0.7
Induced current 7 = & = LOXI0Z + 5 03 5 10=3 A = 2 mA.

0.5
Answer: (B)

Concept: In an AC circuit, V and [ are given by V = 100 sin(100z) volts and 7 = 100 sin(100z +
7/3) mA. The power dissipated in the circuit is:

Solution: The phase difference ¢ = /3 = 60°.

Power factor cos ¢ = cos 60° = 0.5.

RMS voltage Vims = %.

RMS current I = M\/%(ﬁ = 0.1/\/5 A.

Average power dissipated:

100\ (0.1 100 x 0.1 x 0.5
P~ Vitmos = (2 [(22) 09 - 20X01X05 s 5y,
Only the resistive part of the circuit dissipates power.
Answer: (C)
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Q23.

Q24.

Concept: A transformer has 500 turns in the primary and 1000 turns in the secondary. The voltage
at the primary is 200 V and the load in the secondary is 20 Q. The current in the primary is:

Solution: For an ideal transformer, % = %
p p
N 1000
Vi=V, X — =200x —— =400V.
: PN, 500
Current in secondary:
Vs 400
Iy, =—=—=20A
s=R=30 -

For ideal transformer, V), I,, = VI, so

N,
Ip=1;x — =20x2=40A.
NP

Answer: (A)

Concept: In an LCR series circuit, the potential difference across L, C and R are 40 V, 10 V and
40 V respectively. The total voltage in the circuit is:

Solution: In series LCR circuit, voltage across resistor Vg is in phase with current, voltage across
inductor Vp, leads by 90°, and voltage across capacitor V¢ lags by 90°.

Net voltage across L and C:

Vic=VL-Vc=40-10=30V.

Total applied voltage:

V = \JV2 + V2 = V402 + 302 = V1600 + 900 = V2500 = 50 V.

This is the phasor sum of voltages.

Answer: (B)
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Q25.

Solution

Concept: The core of a transformer is laminated so that:

Solution: When alternating current flows through the primary coil, it produces a changing
magnetic flux which induces eddy currents in the iron core. These eddy currents cause heating
and energy loss (eddy current loss).

To reduce this loss, the core is made of thin laminated sheets insulated from each other. Lamination
increases the resistance of the path of eddy currents, thereby reducing their magnitude significantly.

This minimizes energy loss while allowing the magnetic flux to pass through easily.

Answer: (B)

Q26.

Q27.

Solution

Concept: An inductor L and a capacitor C are connected in the circuit. If the frequency of the AC
source is increased, the reactance of the circuit (X; — X¢):

Solution: Inductive reactance X; = wL = 27 fL (increases with frequency).

Capacitive reactance X¢ = a+c = ﬁ (decreases with frequency).

Net reactance X = X; — Xc¢.

As frequency f increases, Xy, increases and X¢ decreases, so the difference X;, — X¢ increases.

The circuit becomes more inductive in nature at higher frequencies.

Answer: (A)

Solution

Concept: The ratio of the velocity of infrared rays to that of ultraviolet rays in vacuum is:
Solution: All electromagnetic waves travel with the same speed in vacuum, which is the speed of
light ¢ = 3 x 10% m/s, irrespective of their wavelength or frequency.

Infrared rays and ultraviolet rays are both parts of the electromagnetic spectrum. Therefore, their

velocities in vacuum are equal. The ratiois 1 : 1.

Answer: (A)
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Q28.

Q29.

Q30.

Solution

Concept: Which of the following has the minimum wavelength?

Solution: In the electromagnetic spectrum, wavelength decreases as we move from radio waves to
gamma rays.

Order of increasing frequency (decreasing wavelength): Radio > Microwave > Infrared > Visible >
Ultraviolet > X-rays > Gamma rays > Cosmic rays.

Among the given options, Cosmic rays have the highest frequency and thus the shortest wavelength.

Answer: (D)

Solution

Concept: Two coherent sources of intensity ratio 8 interfere. Then the value of (/ax —Imin) / (Imax +
Tinin) is:

Solution: For two coherent sources with intensities 7; and I, let 8 = I,/ 1.

Maximum intensity /e = (VI + V12)?

Minimum intensity Inin = (VI; — V)?

Then,
Imax_lmin _ 4\'1112 _ 2\/1112 — 2‘/3
Imax"'lmin 2(11 +12) Il +I2 1 +B.

Answer: (B)

Solution

Concept: We are given that a ray of light is incident on the surface of a glass slab at an angle of
45°, and the lateral shift produced is V3, where 7 is the thickness of the slab. We need to find the
refractive index of the glass.

Solution: The lateral shift A produced by a ray passing through a slab of thickness ¢ at an angle of

incidence i is given by the formula:

‘ sin(f) - sin(r)

A: D
1—cos(i—r)

where i is the angle of incidence and r is the angle of refraction. In this case, i = 45° and A = V3.
We can use Snell’s law:
sin(i) /sin(r) = n.

For the angle of refraction r in the glass, we substitute the given values into the formula and solve

for the refractive index n.

Answer: (C)

r
.
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Q31.

Q32.

Concept: In YDSE, we are asked what happens to the fringe width if blue light is replaced by
yellow light.
Solution: The fringe width 8 in Young’s double-slit experiment is given by:

AD
P==a
where A is the wavelength of the light, D is the distance between the slits and the screen, and d is
the distance between the slits. Since yellow light has a longer wavelength than blue light, replacing
blue light with yellow light will result in a larger fringe width.

Thus, the fringe width increases when blue light is replaced by yellow light.

Answer: (A)

Concept: We are given a convex lens with focal length f, and the lens is cut into two identical
parts along a plane perpendicular to the principal axis. We need to find the focal length of each
part.

Solution: When a lens is cut along the principal axis, the focal length of each part is halved. This

is because the power of a lens is given by:

P=-.
f
For two identical parts, the power of each part is doubled, so the focal length of each part is halved.

Thus, the new focal length is %

Answer: (B)
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Q33.

Q34.

Concept: We are given a point object placed at a distance of 30 cm from a convex lens of focal
length 20 cm. A convex mirror of focal length 10 cm is placed 10 cm behind the lens. We need to
find the position of the final image.

Solution: First, we find the image formed by the convex lens using the mirror equation:

11 1
f v u
where f = 20cm, u = —30cm, and v is the image distance. Substituting these values:
11 1
20 v =30

1 1 1 5

y 20730 " 60

v =12cm.

Thus, the image formed by the lens is 12 cm away from the lens. Now, the image formed
by the lens acts as the object for the convex mirror. The object distance for the mirror is
u = 12cm — 10cm = 2 cm, and the focal length of the mirror is f = —10cm. Using the mirror

equation for the convex mirror:

11
f Vmirror U ’
1 1

_ 1
=10 Vmirror 2 ’

1 1 1 4

Vmirror 2 10 - 10°

Vmirror = 2.5 cm.

Thus, the final image is formed at 2.5 cm from the mirror.

Answer: (C)

Concept: We are asked why diffraction effects are easier to notice in sound waves than in light
waves.

Solution: Diffraction occurs when a wave encounters an obstacle or aperture that is comparable in
size to its wavelength. Since sound waves have much longer wavelengths than light waves, the
effect of diffraction is more noticeable for sound waves, as the wavelength is comparable to the
size of everyday objects (such as doors and windows). In contrast, the wavelength of visible light
is much smaller, and the diffraction effects are much less noticeable.

Answer: (B)
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Q3s.

Q36.

Q37.

Solution

Concept: We are given a telescope with an objective focal length of 144 cm and an eyepiece focal
length of 6 cm, and we need to find the magnifying power of the telescope for a relaxed eye.

Solution: The magnifying power M of a telescope in normal adjustment is given by:

f objective
M= 2T
feyepiece

Substituting the given values:

Answer: (A)

Concept: We are given an equiconvex lens with power P, and the lens is cut into two symmetrical
halves. We need to find the power of each part.

Solution: When a lens is cut along the principal axis, the power of each part is halved. This is
because the power of a lens is related to the curvature of its surfaces, and cutting the lens in half

reduces the curvature. Therefore, the power of each part is P/2.

Answer: (B)

Solution

Concept: We are given a prism with angle A and one of its refracting surfaces is silvered. We
need to find the refractive index of the prism.
Solution: For light to return along the same path, the angle of incidence 7 at the first surface must
be twice the angle A of the prism. From Snell’s Law at the second surface, the refractive index n
is given by:

n =2sinA.

Answer: (A)
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Q38.

Q39.

Concept: We are given that the de-Broglie wavelength of an electron is A, and its kinetic energy
becomes 4E. We need to find the new wavelength.
Solution: The de-Broglie wavelength A is related to the momentum p by:

h
A=—.

The kinetic energy is related to the momentum by:

Since the kinetic energy is quadrupled, the momentum will double, and therefore the de-Broglie
wavelength will be halved:

Pl
==
2

Answer: (B)

Concept: We are given that the work function of a metal is hvg, and we need to find the ratio of
the velocities of photoelectrons when the frequency is 4vy and 9vy.

Solution: The maximum kinetic energy of the photoelectrons is given by:
K = hv = hvy.
For v = 4vy, the kinetic energy is:
Ki = h(4vy) — hvg = 3hvy.
For v = 9y, the kinetic energy is:
K> = h(9vy) — hvg = 8hvy.

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

" /E_\ﬁ_ﬁ
%) K2 8 \/§

Answer: (D)
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Q40.

Q4l1.

Q42.

Solution

Concept: We are asked what happens when the potential of the anode is increased in a photoelectric
experiment.

Solution: Increasing the potential of the anode increases the stopping potential, which is the
potential required to stop the emitted photoelectrons. As the anode potential increases, the
photoelectric current will increase and then become constant when the stopping potential is

reached.

Answer: (C)

Solution

Concept: We are asked what happens when the potential of the anode is increased in a photoelectric
experiment.

Solution: When the potential of the anode is increased, the photoelectric current initially increases
because more photoelectrons are attracted to the anode. However, once the stopping potential is
reached, the current becomes constant because all emitted photoelectrons are collected by the

anode. Therefore, the correct answer is that the current increases and then becomes constant.

Answer: (A)

Ve
\.

Solution

Concept: We are given that a photon of energy E ejects a photoelectron from a metal with work
function Wy, and the photoelectron enters a magnetic field B perpendicularly. We need to find the
radius of its circular path.

Solution: The kinetic energy of the photoelectron after being ejected is:

K=E-W,.

The radius r of the circular path of the electron in the magnetic field is related to the momentum p
and the magnetic field B by:
P

r=—,
eB

where p = V2mK = \/Zm(E — Wp). Substituting this into the equation for the radius:

\2m(E — Wp)

r= ——.
eB

Answer: (A)

(
|
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Q43.

Q44.

Concept: We are given that the half-life of a radioactive sample is 5 years, and we are asked to
find the probability of decay of a nucleus in 10 years.
Solution: The probability of decay is related to the half-life T; /, by the formula:

’

1 t/Ty
]

P=1- (—
where 1 = 10 years and 7, = 5 years. Substituting the values:

P=1- llo/5—1_ 12—1_1_2
B 2 B 2] 4 4

Thus, the probability of decay is 75

Answer: (B)

Concept: We are given the binding energy per nucleon for ’Li and “He, and we are to find the
energy released when two deuterons fuse to form a helium nucleus.
Solution: The binding energy for "Li and “He are 5.6 MeV and 7.06 MeV, respectively. The total

binding energy before fusion is:
FEinitial = 7 X 5.6 + 1 X 7.06 = 39.22 MeV.
For the final products, the total binding energy is:
Efina =2 X% 7.06 = 14.12MeV.
The energy released in the fusion reaction is:

Ereleased = Einitial — Efinal = 39.22 — 14.12 = 25.1 MeV.

Answer: (B)
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Q45.

Q46.

Concept: We are given the radius of a %;Al nucleus as 3.6 fermi, and we need to find the radius of
a §3Zn nucleus.

Solution: The radius of a nucleus is given by the formula:
R = RyA',

where Ry = 1.2 fm is a constant and A is the mass number. The ratio of the radii is:

RZn — (AZn ) 173
Rai Aal '

Substituting the values Az, = 64 and A = 27:

3.6

RZn _ ﬁ
27

1/3
) = Rz, = 4.8 fm.

Answer: (A)

Concept: We are asked to find how the wavelength of the emitted photon changes as the transition
in the hydrogen spectrum moves from higher orbits to the ground state (n = 1).

Solution: The energy of a photon emitted during a transition in a hydrogen atom is given by:

E =-13.6eV

b

1 1
|
iy

where n; and n, are the initial and final orbit numbers. As the transition moves to n = 1, the

energy difference increases, and therefore the wavelength of the emitted photon decreases.

Answer: (B)
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Q47.

Solution

Concept: We are given a p-n junction diode, and we are asked to find the thickness of the depletion
layer.
Solution: The depletion layer in a p-n junction is of the order of 10~® m, which is typical for the

region where no charge carriers are present due to the diffusion of electrons and holes.

Answer: (A)

Q48.

Solution

Concept: We are asked about the current in a p-n junction when it is reverse biased.
Solution: When a p-n junction is reverse biased, the current is very small because the majority
carriers are not involved in the current flow. The current is primarily due to the minority carriers,

and thus it is small.

Answer: (B)

Q49.

Solution

Concept: We are given a common emitter amplifier, and we are asked to find the phase difference
between the input and output voltage.
Solution: In a common emitter amplifier, the output voltage is inverted with respect to the input

voltage, and the phase difference is 180°.

Answer: (C)

Q50.

Solution

Concept: We are asked which logic gate has an output of 1 when at least one input is 0.
Solution: A NAND gate produces an output of 1 unless both inputs are 1. Therefore, the output
of a NAND gate is 1 when at least one input is 0.
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