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CUET-UG Physics Sample Paper-2

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. Three charges each of +¢ are placed at the corners of an equilateral triangle of

side a. The force on a fourth charge Q placed at the center of the triangle is:

(A) 7

a2

(B) 242

a2

(C) &

a2

(D) Zero

Q2. A soap bubble is given a negative charge. Its radius will:

(A) Decrease
(B) Increase

(C) Remain unchanged

(D) Fluctuate

Q3. The energy density in a parallel plate capacitor is given by %SoE 2 If the electric

field E is doubled, the energy stored in the capacitor increases by a factor of:
(A) 2

(B) 4

(&R

(D) 16
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Q4.

Qs.

Q.

Q7.

Q8.

A point charge ¢ is placed at distance d from an infinite grounded conducting
plane. The image charge is:

(A) —q at distance d behind the plane

(B) +g¢ at distance d behind the plane

(C) —q at the surface

(D) Zero

A capacitor of 20 uF is charged to 500 V and then connected in parallel with

another uncharged capacitor of 10 uF. The common potential is:

(A) 250 V
(B) 333.3V
(C) 500 V

(D) 166.6 V

The electric potential at a point (x, y) is V = —kxy. The electric field lines are:

(A) Concentric circles

(B) Rectangular hyperbolas

(C) Straight lines passing through the origin
(D) Parabolas

A dielectric slab of constant K is inserted into a capacitor while it remains

connected to a battery. The energy stored U changes to:
(A) U/K

(B) KU

(C) K*U

(D) U

If a charge ¢ is moving in a circle of radius r with speed v, the equivalent dipole

moment is:
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Q9.

Q10.

QIL.

Ql12.

(A) qvr

B) Lqvr
©) qv/r
(D) Zero

The color sequence of a carbon resistor is Red, Red, Orange, Silver. Its resistance
is:

(A) 22 x 10°Q + 10%

(B) 23 x 102Q + 10%

(C) 33 x10°Q + 5%

(D) 22 x 10*Q + 10%

A potentiometer wire of length 10 m has a resistance of 20 Q. It is connected
in series with a battery of 3 V and negligible internal resistance. The potential
gradient is:

(A) 0.3 V/m

(B) 0.15 V/m

(C) 0.6 V/m

(D) 0.03 V/m

Two wires of the same material have lengths in ratio 1 : 2 and diameters in ratio
2 : 1. If they are connected in series, the ratio of potential differences across

them is:

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

In Kirchhoff’s Loop Rule, >} AV = 0 is a statement of:
(A) Conservation of charge
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Q13.

Ql14.

Q15.

Q16.

(B) Conservation of momentum
(C) Conservation of energy

(D) Conservation of mass

A galvanometer of resistance 100 Q gives full scale deflection for 10 mA. To
measure 5 A, the shunt resistance required is:

(A) 0.2Q

(B) 2.0Q

(C) 0.02Q

(D) 20Q

The internal resistance of a cell of emf 2 V is 0.1 Q. It is connected to a resistance
of 3.9 Q. The voltage across the cell terminals is:

(A) 1.95V

B) 19V

C©) 05V

(D) 2V

A circular loop of area A carries a current /. It is placed in a magnetic field B
such that its plane is perpendicular to B. The work done in rotating the loop by
180° is:

(A) IAB

(B) 2IAB

(C) Zero

(D) -2IAB

A charged particle enters a magnetic field at an angle of 45°. The path described
by the particle is a:

(A) Circle
(B) Helix
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Q17.

Q18.

Q19.

Q20.

(C) Straight line
(D) Cycloid

The magnetic sensitivity of a moving coil galvanometer is increased by:

(A) Decreasing the number of turns
(B) Increasing the magnetic field
(C) Increasing the torsional constant

(D) Decreasing the area of the coil

A paramagnetic material is placed in a magnetic field. If the temperature is
increased, its magnetization will:

(A) Increase

(B) Decrease

(C) Remain same

(D) Become zero

Two identical bar magnets are placed such that their centers are d distance apart

and axes are perpendicular. The magnetic field at the midpoint is:

(A) ot

(B) Mo

(C) Zero

(D) {22

A long hollow copper pipe carries a current /. The magnetic field inside the

pipe is:

(A) 52
Hol

(B) !

(C) Zero

(D) uol
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Q21. Arodoflength L rotates with angular velocity w about one end in a perpendicular

magnetic field B. The induced emf between the ends is:
(A) BLw

(B) 1BL*w

(C) BL?w

(D) 2BL*w

Q22. The quality factor Q of a resonant LCR circuit is given by:
A) %

(B) %

N

e
=

D) %

Q23. A 50 mH coil carries a current of 2 A. The energy stored in its magnetic field is:

(A) 0.1]
(B) 0.05]
C) 1]
(D) 10]

Q24. If the frequency of an AC source is doubled, the capacitive reactance X¢ will:

(A) Double

(B) Remain same
(C) Be halved
(D) Triple

Q25. The power factor of a pure inductor or a pure capacitor is:

(A) 1
(B) 0
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Q26.

Q27.

Q28.

Q29.

(C) 0.5
(D) Infinite

An AC voltage V = V;sin(100¢) is applied to a resistor of 10 Q. The average

power dissipated is:

(A) VZ/10
(B) V;/20
(C) V$/40
(D) V5 /5

The velocity of EM waves in a medium of permittivity € and permeability u is:

(A) VEE

(B) 1/yue
(©) Vu/e
(D) Ve/u

Displacement current was introduced by:

(A) Faraday
(B) Ampere
(C) Maxwell
(D) Hertz

Two thin lenses of power +12 D and -2 D are placed in contact. The focal

length of the combination is:

(A) 10 cm

(B) 12.5cm
(C) 16.6 cm
(D) 8.33 cm
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Q30.

Q31.

Q32.

Q33.

Q34.

A ray is incident on a glass surface (u = 1.732) at the polarizing angle. The
angle of refraction is:

(A) 30°

(B) 60°

(C) 45°

(D) 0°

In YDSE, if the light of wavelength 400 nm is replaced by 600 nm, the fringe
width will change by a factor of:

(A) 1.5

(B) 0.66

(C) 2.25

(D) 1.2

A convex lens forms a real image of an object. If the upper half of the lens is
covered with black paper:

(A) Half the image disappears

(B) Full image is formed but with less intensity

(C) The image moves away

(D) No image is formed

An object is placed at the focus of a convex lens of focal length f. The image is

formed at:

(A) Focus

(B) Center of curvature
(C) Infinity

(D) Between F and 2F

The refractive index of a material is V2. The angle of minimum deviation for an

equilateral prism made of this material is:
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(A) 30°
(B) 45°
(C) 60°
(D) 90°

Q35. The limit of resolution of the human eye is approximately:

(A) 1’ (one minute)
(B) 1” (one second)
©) 1°

(D) 0.1°

Q36. Light travels through a glass slab of thickness # and refractive index y. The time
taken by light to travel through the slab is:

(A) ut/c
(B) t/uc
(C) pclt
(D) c/ut

Q37. Astigmatism is corrected by using:

(A) Bifocal lenses
(B) Cylindrical lenses
(C) Concave lenses

(D) Convex lenses

Q38. The de-Broglie wavelength of an electron moving with speed ¢/100 is:

(A) 0.24 A
(B) 2.4 A
(C) 24 A
(D) 0.024 A
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Q39.

Q40.

Q41.

Q42.

Q43.

The work function of a metal surface is 4.2 V. The stopping potential for

incident radiation of 5.6 €V 1is:

(A) 1.4V
(B) 4.2V
(C) 5.6V
(D) 9.8V

If the intensity of light incident on a metal is doubled, the maximum kinetic

energy of photoelectrons:

(A) Is doubled
(B) Is quadrupled
(C) Remains unchanged

(D) Is halved

The slope of the graph between stopping potential Vy and frequency v is:

(A) h

(B) hfe

(C) e/h

(D) Work function

In a Hydrogen atom, the energy of the electron in the ground state is —13.6 eV.

The energy required to excite it to the second excited state is:

(A) 10.2 eV
(B) 12.1eV
(C) 3.4 eV

(D) 13.6 eV

The half-life of a radioactive substance is 10 days. The time taken for 7/8 of the

sample to decay is:
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(A) 20 days
(B) 30 days
(C) 40 days
(D) 50 days

Q44. The mass defect for a nucleus is 0.03 amu. The binding energy is approximately:

(A) 28 MeV
(B) 2.8 MeV
(C) 280 MeV
(D) 0.28 MeV

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

(A) Absorb neutrons
(B) Slow down neutrons
(C) Speed up neutrons

(D) Generate neutrons

Q46. Which series of the Hydrogen spectrum lies in the Visible region?
(A) Lyman
(B) Balmer
(C) Paschen
(D) Pfund

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

(A) Holes
(B) Electrons
(C) Ions

(D) Protons
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Q48. The barrier potential of a Silicon diode is approximately:

(A) 0.3V
(B) 0.7V
) 1.1V
(D) 2.0V

Q49. A transistor is in the "oftf" state when both junctions are:

(A) Forward biased
(B) Reverse biased
(C) One forward, one reverse

(D) Grounded

Q50. The Boolean expression for a XOR gate is:
(A)Y=A+B
B)Y=A-B
(C) Y = AB+ AB
D)Y=A-B
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Detailed Solutions
Q1.

Concept: Three charges each of +¢ are placed at the corners of an equilateral triangle of side a.

The force on a fourth charge Q placed at the center of the triangle is to be found.

Solution: In electrostatics, when multiple point charges are placed symmetrically, the net force on
a test charge can be determined using vector addition and symmetry considerations. Here, three
identical charges +¢ are placed at the vertices of an equilateral triangle of side length a. The point
at the center (which is also the centroid) is equidistant from all three charges. The distance from
the center to each vertex is r = %

The magnitude of the repulsive force on charge Q due to each +¢g charge, according to Coulomb’s

law, is:
__1 4l0] _ 3kqQ
4neg r? a?

[l

1
drey”

Because the configuration is highly symmetric (equilateral triangle), the three force vectors acting

where k =

on Q are equal in magnitude and separated by 120° from each other. In vector mechanics, when
three vectors of equal magnitude are added at 120° angles, they form a closed triangle and their
resultant is exactly zero. This perfect cancellation occurs due to the symmetry of the system.
Therefore, the net electrostatic force experienced by charge Q at the center is zero. This result
highlights the importance of symmetry in solving electrostatic problems efficiently without lengthy

calculations.

Answer: (D)

Q2.

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

Solution: A soap bubble is a thin film of soapy water enclosing air, having two surfaces (inner
and outer). When a negative charge is imparted to the bubble, due to mutual repulsion, the charges
distribute themselves uniformly over the outer surface of the bubble.

This distribution of like charges creates a strong outward electrostatic repulsive force. This
repulsion effectively increases the pressure inside the bubble in addition to the existing excess
pressure caused by surface tension. According to the formula for excess pressure inside a soap
bubble, AP = %T, where T is surface tension and R is radius. To balance the additional outward
pressure due to charge repulsion, the bubble must expand, which results in an increase in its radius.
This phenomenon demonstrates how electrostatic forces can influence mechanical properties of
flexible surfaces.

Answer: (B)
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Q3.

Concept: The energy density in a parallel plate capacitor is given by %EQE 2 If the electric field
E is doubled, the energy stored in the capacitor increases by a factor of:

Solution: The concept of energy density tells us how much electrostatic energy is stored per unit
volume in an electric field. For a parallel plate capacitor, the uniform electric field between the

plates has an energy density given by:

1
u= EsoEz.

The total energy stored U in the capacitor is the product of this energy density and the volume
between the plates, i.e., U = u X (A X d), where A is the area of each plate and d is the separation.
When the electric field is doubled to E’ = 2E, the new energy density becomes:

1 1
u' = §<9()(2E)2 = 550 X 4E% = 4u.

Since the volume (Ad) remains constant, the total energy stored in the capacitor also increases by
a factor of 4. This result can also be verified using the formula U = %CV2 because doubling £
(while keeping d constant) doubles V, leading to the same factor of 4. This shows the quadratic

dependence of stored energy on the electric field strength.

Answer: (B)

Q4.

Concept: A point charge ¢ is placed at distance d from an infinite grounded conducting plane.
The image charge is:

Solution: The method of images is a powerful technique in electrostatics used to solve boundary
value problems. For an infinite grounded conducting plane, the potential on the entire plane must
remain zero at all times.

To satisfy this boundary condition, we imagine an image charge of equal magnitude but opposite
sign (—¢q) placed at a distance d behind the conducting plane, symmetric to the position of the real
charge +¢q. This arrangement ensures that the potential at every point on the conducting plane
becomes zero because the contributions from +¢g and —¢ cancel each other.

The electric field in the region containing the real charge is then identical to the field produced by
the real charge and this fictitious image charge. This method greatly simplifies the calculation of

force and potential in the presence of conducting surfaces.

Answer: (A)
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Qs.

Q6.

Concept: A capacitor of 20 uF is charged to 500 V and then connected in parallel with another
uncharged capacitor of 10 uF. The common potential is:
Solution: When two capacitors are connected in parallel, they share the same potential difference,

and the total charge is conserved. Initially, the first capacitor has charge:
0 =C1Vy =20x107% %500 = 10,000 x 1076 C = 10, 000 xC.

The second capacitor is uncharged, so its initial charge is zero. After connection, the equivalent
capacitance becomes:
Ceq=C1 +C2 =20+ 10 = 30 uF.

By conservation of charge, the common potential difference V across both capacitors is:

Ve Total charge 10000

=333.3V.
Ceq 30

This process illustrates charge redistribution in parallel combination of capacitors.

Answer: (B)

Concept: The electric potential at a point (x, y) is V = —kxy. The electric field lines are:
Solution: The electric field is the negative gradient of the electric potential. Given V = —kxy, we

calculate the components:

ov ov
Ex=—§=ky, Ey =—— =kx.

The equation of electric field lines is obtained from:

dy Ey kx x
d« E. ky y’
Separating variables and integrating:
¥ x?
ydy =xdx = /ydy=/xdx = == ?+C — x? - y? = constant.
This is the equation of a rectangular hyperbola. Therefore, the electric field lines form a family of

rectangular hyperbolas. This type of potential is common in certain quadrupole configurations.

Answer: (B)
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Q7.

Q8.

Concept: A dielectric slab of constant K is inserted into a capacitor while it remains connected to
a battery. The energy stored U changes to:

Solution: When a capacitor remains connected to a battery, the potential difference V across its
plates is held constant by the battery. Insertion of a dielectric increases the capacitance from C to
K C because the dielectric reduces the effective electric field inside for the same potential.

The energy stored in a capacitor is given by U = %CVZ. After inserting the dielectric, the new

energy stored becomes:

1 1
U = E(KC)VZ =K (Ecvz) = KU.

Thus, the energy stored increases by a factor of K. This increase in energy comes from the battery,

which supplies additional charge to maintain constant voltage.

Answer: (B)

Concept: If a charge g is moving in a circle of radius » with speed v, the equivalent dipole moment
is:

Solution: Any charge moving in a closed loop produces a magnetic field and hence possesses a
magnetic dipole moment. The moving charge g can be treated as an equivalent current loop.

The time period of revolution is 7 = 2%, so the equivalent current is:

_4_ 49V

T 2nr

The area of the circular loop is A = nr?. Therefore, the magnetic dipole moment is:

1
m=1A= (%) (nr?) = e

The direction of this dipole moment is perpendicular to the plane of the circle, following the
right-hand rule. This concept is important in understanding atomic magnetism and orbital motion

of electrons.

Answer: (B)
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Q9.

Q10.

Concept: The color sequence of a carbon resistor is Red, Red, Orange, Silver. Its resistance is:
Solution: Carbon resistors use a standard color coding system to indicate their resistance value
and tolerance. The first two bands represent significant digits, the third band is the multiplier, and
the fourth band indicates tolerance.

Here: Red = 2, Red = 2, Orange = 103, Silver = +10%.

Thus, the resistance value is 22 x 103 Q = 22 kQ with a tolerance of +10%. This means the actual

resistance can vary between 19.8 k and 24.2 k.

Answer: (A)

Concept: A potentiometer wire of length 10 m has a resistance of 20 Q. It is connected in series
with a battery of 3 V and negligible internal resistance. The potential gradient is:

Solution: A potentiometer is a device used to measure potential difference accurately. In this
setup, the battery sends a constant current through the wire of total resistance 20 Q. Since internal
resistance is negligible, the full 3 V appears across the 10 m long wire.

The potential gradient is defined as the potential drop per unit length along the wire and is

calculated as: Total vol 3
otal voltage 3 =0.3V/m.

Potential gradient = —— — =
SR g Length of wire 10

This uniform potential drop is essential for the working of a potentiometer as it allows precise

measurement by balancing lengths.

Answer: (A)
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Q11.

Ql12.

Concept: Two wires of the same material have lengths in ratio 1 : 2 and diameters in ratio 2 : 1.
If they are connected in series, the ratio of potential differences across them is to be found.
Solution: The resistance of a wire is given by the formula R = p%, where p is the resistivity
(same for both wires since material is same), L is length, and A = ar? = ”sz is the cross-sectional
area.

Let the lengths be L and 2L, diameters 2d and d. Then radii are 2r and r (since r = d/2).
Cross-sectional areas: A = 7(2r)? = 4nr?, Ay = 7r.

Therefore, resistances:

Ratio of resistances:

Ry pL/4nr?) L _ 1 _arr 1 1

= = X X ==,
R, pQL)/(nr?) 4 2L ar2 1 8
Since the wires are connected in series, the same current / flows through both. Potential difference

V = IR, so:
Vi IRy Ry

1
V, IR, R, 8§

Hence, the ratio of potential differencesis 1 : 8.

Answer: (A)

Concept: In Kirchhoff’s Loop Rule, }; AV = 0 is a statement of:

Solution: Kirchhoff’s Voltage Law (KVL), also known as the Loop Rule, states that the algebraic
sum of all potential differences (voltages) around any closed loop in a circuit is zero. This law is a
direct consequence of the conservation of energy principle in electrostatics and circuit theory.
The total work done by the electric field in moving a unit charge around a closed loop must be
zero because the electrostatic field is conservative in nature. If the sum were not zero, it would
imply that energy is being created or destroyed, which violates the law of conservation of energy.

Therefore, Kirchhoff’s Loop Rule is fundamentally a statement of conservation of energy.

Answer: (C)
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Q13.

Ql4.

Concept: A galvanometer of resistance 100 Q gives full scale deflection for 10 mA. To measure 5
A, the shunt resistance required is:

Solution: To convert a galvanometer into an ammeter for measuring large currents, a low resistance
called shunt is connected in parallel with it. The shunt diverts most of the current away from the
galvanometer.

Given: Galvanometer resistance G = 100 Q, full scale deflection current /, = 10 mA = 0.01 A,
total current to be measured / = 5 A.

The current through the shuntis I — I, =5 - 0.01 = 4.99 A.

Since galvanometer and shunt are in parallel, the potential difference across both is same:

I,-G=(-1)-§

_Ig-G _0.01x100

= = ~ 0.2004 Q ~ 0.2 Q.
I-1, 4.99 0.200 0

Thus, the required shunt resistance is 0.2 Q.

Answer: (A)

Concept: The internal resistance of a cell of emf 2 V is 0.1 Q. It is connected to a resistance of
3.9 Q. The voltage across the cell terminals is:

Solution: When a cell is connected to an external resistance, the terminal voltage V is less than
the emf E due to the voltage drop across the internal resistance.

The current in the circuit is:

E 2 2

I= 730401 3024

Terminal voltage across the cell is:
V=E-Ir=2-(05%x0.1)=2-0.05=195V.

Alternatively, V = IR = 0.5x3.9 = 1.95 V. This shows the effect of internal resistance in reducing

the terminal voltage.

Answer: (A)
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Q15.

Q16.

Q17.

Solution

Concept: A circular loop of area A carries a current /. It is placed in a magnetic field B such that
its plane is perpendicular to B. The work done in rotating the loop by 180° is:

Solution: The magnetic moment of the current loop is m = [ A, directed perpendicular to the
plane of the loop. Initially, /7 is parallel to B (angle 6 = 0°).

The potential energy of a magnetic dipole in a magnetic field is U = —m - B = —mB cos 6.

Initial energy: U; = —IABcos0° = —[AB.

After rotation by 180°, § = 180°, final energy: Uy = —IAB cos 180° = +/AB.

Work done by external agent = Change in potential energy = Uy — U; = IAB — (-IAB) = 2IAB.

Answer: (B)

r
.

Solution
Concept: A charged particle enters a magnetic field at an angle of 45°. The path described by the

particle is:

Solution: The magnetic force on a charged particle is F= q(Vx E), which is always perpendicular
to velocity. When velocity is perpendicular to B, the path is circular. When velocity is parallel to
B, there is no force and path is straight line.

Here, the particle enters at 45°, so its velocity has two components: v, = v sin45° (perpendicular
to B) and v| = v cos 45° (parallel to B).

The perpendicular component causes circular motion while the parallel component causes uniform
linear motion along the field. The combination of both motions results in a helical path.

Answer: (B)

Concept: The magnetic sensitivity of a moving coil galvanometer is increased by:

Solution: The current sensitivity of a moving coil galvanometer is given by S = NTBA, where N
is number of turns, B is magnetic field strength, A is area of coil, and k is torsional constant of
suspension wire.

To increase sensitivity, we need to increase N, B, or A, or decrease k. Among the given options,
increasing the magnetic field B directly increases the sensitivity. Decreasing number of turns or

area would decrease sensitivity, while increasing torsional constant also decreases sensitivity.

Answer: (B)
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Q18.

Solution

Concept: A paramagnetic material is placed in a magnetic field. If the temperature is increased,
its magnetization will:

Solution: In paramagnetic materials, atoms have permanent magnetic moments due to unpaired
electrons. These moments tend to align with the applied magnetic field, but thermal agitation
randomizes their directions.

According to Curie’s law, magnetization M o %, where T is absolute temperature. As temperature
increases, thermal motion becomes more violent, disrupting the alignment of magnetic moments

with the external field. Hence, the magnetization decreases with increasing temperature.

Answer: (B)

Q19.

Q20.

r
.

Solution

Concept: Two identical bar magnets are placed such that their centers are d distance apart and
axes are perpendicular. The magnetic field at the midpoint is:

Solution: The magnetic field due to a bar magnet at a point on its axial line at distance d/2 from

2M

o _ Mo L
center is Baxial = 77 d/2)3:

At equatorial line, Bequatorial = f—g%.
Since axes are perpendicular, one magnet contributes axial field and the other equatorial field at

the midpoint. The two fields are perpendicular to each other. The resultant field is f—; % 5.

Answer: (B)

r
|

Solution

Concept: A long hollow copper pipe carries a current /. The magnetic field inside the pipe is:
Solution: According to Ampere’s circuital law, f B.-dl = tolenclosed-

For any closed loop (Amperian loop) drawn inside the hollow pipe, the current enclosed is zero
because all the current / flows through the material of the pipe (on the surface or distributed in the
wall), and no current passes through the hollow region.

Therefore, f Bdl =0 = B = 0 inside the hollow pipe. This is similar to the magnetic field

inside a hollow conductor carrying steady current.

Answer: (C)
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Q21.

Q22.

Concept: A rod of length L rotates with angular velocity w about one end in a perpendicular
magnetic field B. The induced emf between the ends is to be found.

Solution: When a conductor moves in a magnetic field, an emf is induced due to motional emf.
Here, the rod is rotating about one end with angular velocity w in a uniform magnetic field B
perpendicular to the plane of rotation.

Consider a small element dx at a distance x from the pivot. The linear velocity of this element is
V= wx.

The motional emf induced in the small element is:
d&E = Bv dx = B(wx) dx.

To find the total induced emf between the ends of the rod, we integrate fromx = 0tox = L:

L L
8:/ wadx:Bw/ xdx = Bw
0 0

This is the standard result for induced emf in a rotating rod. The end away from the pivot is at

= ~BwL?.
2|, " 27

xz]L 1

higher potential.

Answer: (B)

Concept: The quality factor Q of a resonant LCR circuit is given by:
Solution: The quality factor Q is a measure of the sharpness of resonance in an LCR circuit. It is

defined as the ratio of resonant frequency to the bandwidth:

wo _ Resonant frequency

0= 30" Bandwidth
= _1 g - R
At resonance, wg = Jic The bandwidth Aw = 7.
Therefore,
_wol 1 [L
~ R R\NC

A high Q factor means low damping, sharp resonance peak, and better energy storage efficiency in

the circuit.

Answer: (A)
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Q23.

Q24.

Concept: A 50 mH coil carries a current of 2 A. The energy stored in its magnetic field is:
Solution: The energy stored in the magnetic field of an inductor is analogous to the energy stored
in the electric field of a capacitor. The formula for energy stored in an inductor is:

1
U=-LI,
2

where L is inductance and [ is current.
Given L =50 mH =50x 103 Hand I =2 A,

1 1
U=5x50x10‘3x(2)2:5x50><10‘3x4=0.1J.

This energy is stored in the magnetic field produced around the coil when current flows through it.

Answer: (A)

Concept: If the frequency of an AC source is doubled, the capacitive reactance X¢ will:
Solution: Capacitive reactance is the opposition offered by a capacitor to the flow of alternating

current. It is given by:
1

~fC’

where f is the frequency and C is capacitance.

Xc

If the frequency is doubled (f” = 2f), the new reactance becomes:

oo L1 1 X
€ 2r2f)C 27 2xfC 2

Thus, the capacitive reactance is halved. This happens because at higher frequency, the capacitor

charges and discharges more quickly, offering less opposition to current.

Answer: (C)
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Q25.

Q26.

Q27.

Concept: The power factor of a pure inductor or a pure capacitor is:

Solution: Power factor is defined as cos ¢, where ¢ is the phase difference between voltage and
current.

In a pure inductor, current lags voltage by 90°, so ¢ = 90° and cos 90° = 0.

In a pure capacitor, current leads voltage by 90°, so again ¢ = 90° and cos 90° = 0.

In both cases, average power consumed is zero because energy is alternately stored and returned to

the source. Hence, the power factor is zero for purely inductive or purely capacitive circuits.

Answer: (B)

Concept: An AC voltage V = V, sin(100¢) is applied to a resistor of 10 Q. The average power
dissipated is:
Solution: For a purely resistive circuit, the average power dissipated is given by:

V2
Pavg = rms
R
Here, Vi = %, SO
_ (N2 Vs
Pavg = R = ﬁ
Given R = 10Q,
i Y%

Paye = =2,
YT 2x10 20

This is the average power dissipated as heat in the resistor over one complete cycle.

Answer: (B)

Concept: The velocity of EM waves in a medium of permittivity € and permeability y is:
Solution: The speed of electromagnetic waves in any medium is derived from Maxwell’s equations

and is given by:
1

y=—

N

where u is the permeability and ¢ is the permittivity of the medium.
1

In vacuum, u = po, € = &9, and speed ¢ = . In a material medium, the speed decreases due

N
to increased u and €. This relation is fundamental to understanding wave propagation in different
media.

Answer: (B)
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Q28.

Q29.

Q30.

Concept: Displacement current was introduced by:

Solution: James Clerk Maxwell introduced the concept of displacement current in 1865 while
modifying Ampere’s circuital law.

The original Ampere’s law was inconsistent with the continuity equation for charge conservation
when applied to a charging capacitor. Maxwell added the displacement current term so% to
make the law consistent. This modification was crucial for the prediction of electromagnetic waves

and unified electricity, magnetism, and optics.

Answer: (C)

Concept: Two thin lenses of power +12 D and -2 D are placed in contact. The focal length of the
combination is:
Solution: When two thin lenses are placed in contact, the total power of the combination is the

algebraic sum of individual powers:
P=Py+P,=12+(-2) =10D.

Focal length of the combination is:

1 1
f_;_E—O.lm—lOcm.

The combination behaves as a convex lens of focal length 10 cm.

Answer: (A)

Concept: A ray is incident on a glass surface (¢ = 1.732) at the polarizing angle. The angle of
refraction is:

Solution: At the polarizing angle (Brewster’s angle), the reflected and refracted rays are
perpendicular to each other, i.e., i, +r = 90°.

According to Brewster’s law, tani, = u = 1.732, s0i,, = 60°.

Therefore, angle of refraction:
r=90°—-i, =90°-60° = 30°.

At polarizing angle, the reflected light is completely plane polarized.

Answer: (A)
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Q31.

Concept: In YDSE, if the light of wavelength 400 nm is replaced by 600 nm, the fringe width will
change by a factor of:
Solution: In Young’s Double Slit Experiment (YDSE), the fringe width 8 is given by the formula:

AD
P==a
where A is the wavelength of light used, D is the distance between the slits and the screen, and d is
the separation between the two slits.
From the formula, it is clear that fringe width g is directly proportional to the wavelength A (since
D and d remain constant).

When wavelength is changed from 400 nm to 600 nm, the ratio becomes:

,82_/12_600_15
B A 400 T
Therefore, the fringe width increases by a factor of 1.5. This shows that longer wavelength produces

wider fringes on the screen.

Answer: (A)

Q32.

Concept: A convex lens forms a real image of an object. If the upper half of the lens is covered
with black paper:

Solution: A convex lens forms an image by refracting light rays coming from the object. Every
part of the lens contributes to the formation of the complete image. Even if the upper half of
the lens is covered with black paper, the lower half can still refract rays and form the full image,
though with reduced intensity because fewer rays reach the image point.

The image does not disappear partially nor does it move. Only the brightness (intensity) of the
image decreases. This is a very important concept that demonstrates that each portion of the lens

is capable of forming a complete image independently.

Answer: (B)
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Q33.

Q34.

Concept: An object is placed at the focus of a convex lens of focal length f. The image is formed
at:
Solution: For a convex lens, the lens formula is:

1 1 1

v ou  f
When the object is placed at the focus, object distance u = —f.
Substituting in the lens formula:

1 1 1 . 1 N 1 1 . 1 0 —
_—_—_— = — — —_= — e YV = 00,
v =f v f f v
The image is formed at infinity. The refracted rays become parallel to the principal axis after

passing through the lens. This is a standard result used in many optical instruments.

Answer: (C)

Concept: The refractive index of a material is V2. The angle of minimum deviation for an
equilateral prism made of this material is:
Solution: For a prism, the angle of minimum deviation ¢,, is related to refractive index u and

prism angle A by the formula:
sin (—A+26'" )

H= "7
sin (%)
For an equilateral prism, A = 60°, so A/2 = 30°, and sin 30° = 0.5.
Given pu = V2:
. (60°+6
sin (—2 ’”) 5 2 1
V2=— -7 in|30°+ 2| = —=—.
03 = sin 5 5 7
o 61’" o 6"1 o o
30 +7:45 - 7=15 = §,, = 30°.
Thus, the angle of minimum deviation is 30°.
Answer: (A)
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Q3s.

Q36.

Q37.

Concept: The limit of resolution of the human eye is approximately:

Solution: The limit of resolution (or resolving power) of the human eye is the smallest angular
separation between two objects that can be distinguished as separate. For a normal human eye,
this limit is approximately 1 arc minute (1), which is equal to %O.

This value is related to the diffraction limit and the size of cones in the retina. It means that two
points separated by an angle smaller than 1 cannot be resolved by the unaided eye. This is a

standard value used in optics and astronomy.

Answer: (A)

Concept: Light travels through a glass slab of thickness ¢ and refractive index u. The time taken
by light to travel through the slab is:

Solution: The speed of light in the glass slab is reduced to v = ﬁ, where c is the speed of light in
vacuum.

The actual geometrical distance travelled inside the slab is #, but the optical path length is uf.

Time taken to travel through the slab:

Distance 1 t ut

Time = —— = - = .
e Speed v c/u ¢

This increased time is the reason for phenomena like apparent depth and shift in slab.

Answer: (A)

Concept: Astigmatism is corrected by using:

Solution: Astigmatism is a defect of vision in which the cornea or lens has different curvatures in
different planes (meridians). As a result, the eye cannot focus light from a point object into a sharp
point on the retina; instead, it forms lines or streaks.

This defect is corrected using cylindrical lenses, which have curvature in only one plane. The
cylindrical lens compensates for the difference in focal lengths along different meridians, allowing

clear vision in all directions.

Answer: (B)

28 | Collegedunia |



https://www.collegedunia.com

CUET UG Sample Paper Physics

Q38.

Q39.

Concept: The de-Broglie wavelength of an electron moving with speed ¢/100 is:
Solution: According to de-Broglie hypothesis, the wavelength associated with a moving particle

is:

where £ is Planck’s constant, m is mass of electron, and v is velocity.
Givenv = 155 =3 X 106 my/s.
Using standard values, the de-Broglie wavelength comes out to be approximately 0.024 A. This

shows that even at relatively low speeds (compared to c), electrons have measurable wave nature.

Answer: (D)

Concept: The work function of a metal surface is 4.2 eV. The stopping potential for incident
radiation of 5.6 eV is:
Solution: In photoelectric effect, Einstein’s equation is:

hv = ¢ + Kmax,

where ¢ is work function and K.« is maximum kinetic energy of photoelectrons.
Given hy = 5.6 eV and ¢ = 4.2 ¢V,

Kmax =5.6-42=14¢eV.

Stopping potential Vj is related by eVy = Kmax, so Vo = 1.4 V.

This is the minimum retarding potential needed to stop the fastest photoelectrons.

Answer: (A)
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Q40.

Q4l.

Concept: If the intensity of light incident on a metal is doubled, the maximum kinetic energy of
photoelectrons:

Solution: In photoelectric effect, the maximum kinetic energy of photoelectrons depends only
on the frequency (or energy) of the incident photon, not on the intensity of light. Intensity only
affects the number of photons and hence the number of photoelectrons emitted (i.e., photoelectric
current).

Since Kmax = hv — ¢, it remains unchanged even if intensity is doubled. Only the saturation
current doubles. This is one of the most important experimental observations that supports the

quantum nature of light.

Answer: (C)

Concept: The slope of the graph between stopping potential Vj and frequency v is:
Solution: In the photoelectric effect, Einstein’s photoelectric equation is:

eVo=hv—¢,

where V} is the stopping potential, % is Planck’s constant, v is the frequency of incident light, and
¢ is the work function of the metal.

Rearranging the equation:

= (2)o-2

e e

This is the equation of a straight line when Vj) is plotted against v. The slope of this graph is g,
¢

and the intercept on the potential axis is — .
The slope % is a universal constant and does not depend on the nature of the metal. This graph is

one of the most important experimental verifications of the quantum nature of light.

Answer: (B)
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Q42.

Q43.

Concept: In a Hydrogen atom, the energy of the electron in the ground state is 13.6 eV. The
energy required to excite it to the second excited state is:
Solution: The energy of an electron in the n-th orbit of a hydrogen atom is given by:

Ground state: n =1, E; = —13.6 eV.
Second excited state means n = 3 (first excited is n = 2, second excited is n = 3).

Energy in second excited state:

13.
E; = —% =—-1.51eV.

Energy required for excitation from ground state to second excited state:
AE =E;—E; = (—=1.51) = (-13.6) = 12.09eV ~ 12.1eV.

This energy can be supplied by absorbing a photon of appropriate wavelength.

Answer: (B)

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

Solution: The half-life 77/, is the time in which half of the radioactive nuclei decay. Here,
Ty = 10 days.

If % of the sample has decayed, then the remaining fraction is 1 — % = %

N (1" (1)
No \2) 8 \2/)°
where n is the number of half-lives.

So, n = 3.
Time taken t = n X T2 = 3 X 10 = 30 days.

Answer: (B)
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Q44.

Q45.

Q46.

Concept: The mass defect for a nucleus is 0.03 amu. The binding energy is approximately:
Solution: Mass defect Am is the difference between the mass of individual nucleons and the actual
mass of the nucleus. The binding energy (BE) is the energy equivalent of this mass defect, given
by Einstein’s mass-energy relation E = Am c?.

1 amu = 931 MeV (approximately).

Therefore, binding energy:

BE =0.03 X931 = 27.93MeV = 28 MeV.

This binding energy is the energy required to break the nucleus into its individual protons and

neutrons.

Answer: (A)

Concept: In a nuclear reactor, moderators are used to:

Solution: In a nuclear reactor, fission is mainly caused by slow-moving (thermal) neutrons. Fast
neutrons produced during fission have low probability of causing further fission in 23°U.

A moderator is a material (such as heavy water, graphite, or beryllium) that slows down these fast
neutrons through elastic collisions without absorbing them significantly. By reducing the speed of
neutrons to thermal energies, moderators greatly increase the probability of sustaining a controlled

chain reaction.

Answer: (B)

Concept: Which series of the Hydrogen spectrum lies in the Visible region?

Solution: The hydrogen emission spectrum consists of several series corresponding to transitions
from higher orbits to a fixed lower orbit.

- Lyman series — transitions to n = 1 (Ultraviolet region) - Balmer series — transitions ton = 2
(Visible region) - Paschen series — transitions to n = 3 (Infrared region) - Brackett and Pfund
series — further Infrared

The Balmer series lies in the visible region (400 nm to 700 nm) and is the most commonly observed

series in the hydrogen spectrum.

Answer: (B)
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Q47.

Q48.

Q49.

Solution

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

Solution: An n-type semiconductor is obtained by doping a pure semiconductor (like Si or Ge)
with a pentavalent impurity (such as P, As, Sb). These impurities have five valence electrons.
Four electrons form covalent bonds, while the fifth electron is loosely bound and becomes free to
move. These extra electrons are the majority charge carriers in n-type semiconductors. Holes are

present in much smaller concentration and are minority carriers.

Answer: (B)

Solution

Concept: The barrier potential of a Silicon diode is approximately:

Solution: When a p-n junction is formed, diffusion of majority carriers creates a depletion region
and a potential barrier at the junction.

For Silicon diodes, the barrier potential (or cut-in voltage) is approximately 0.7 V. This is the
minimum forward voltage required to overcome the potential barrier so that significant current can

flow through the diode. For Germanium diodes, it is around 0.3 V.

Answer: (B)

Ve
\.

Solution

Concept: A transistor is in the "off" state when both junctions are:

Solution: A transistor (BJT) has two p-n junctions: emitter-base and collector-base.

For the transistor to be in the "off" (cut-off) state, both junctions must be reverse biased. In this
condition, only a very small leakage current flows, and the transistor acts like an open switch. This

state is used in digital circuits when we want no current to flow.

Answer: (B)

r
.
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Q50.

Concept: The Boolean expression for a XOR gate is:
Solution: The XOR (Exclusive OR) gate is a logic gate that gives a high output (1) only when the
two inputs are different.
Its Boolean expression is:
Y = AB + AB.

This can also be written as ¥ = A @ B. The XOR gate is widely used in digital electronics for

addition (half adder), parity checking, and error detection circuits.

Answer: (C)

34 | Collegedunia |



https://www.collegedunia.com

Physics

CUET UG Sample Paper

Answer Key

2

I=F

w2

m <M M|l |<<|Olm| O

o SN N IO | n|O
— |l NN |N || "N

w2

m <|<|m|U|ld|<<|<|<|m

Ol |T (2T |AF|2[F |

2]

.Mm mi<<m<<|O|lOAlm| M

Dm0 | TR IG &SR |F R

w2

m Mmlm<|lmlmmMA@lmM

o ~ 2RSS HIFS

2]

m mi<lmmAal<|alm

SRR RN Bl ol Bl DS el =3 il I

i

Collegedunia

35


https://www.collegedunia.com

