PRE UPCATET-2025 Question Paper With Solutions

Time Allowed :3 hours | Maximum Marks :800 | Total questions :200

1. The angle between centripetal acceleration and tangential acceleration is.
(A) 180°

(B) 0°

(C) 90°

(D) 45°

Correct Answer: (C) 90°

Solution: In circular motion, centripetal acceleration always acts towards the center of the
circle, while tangential acceleration acts along the tangent to the path at any instant. Since
these two directions are mutually perpendicular, the angle between centripetal and tangential

acceleration is 90°.

Remember — in circular motion, centripetal acceleration points radially inward and

tangential acceleration is along the tangent, making them perpendicular (90°) to each

other.

2. What is the need for laminating the core of a transformer?
(A) To reduce the resistance in the winding

(B) To reduce the eddy currents

(C) To reduce the hysteresis

(D) None of the above

Correct Answer: (B) To reduce the eddy currents



Solution: The core of a transformer is laminated to minimize eddy current losses.
Laminating the core increases the electrical resistance and restricts the flow of eddy currents,

thereby reducing power losses and improving efficiency.

Eddy currents are circular currents induced within conductors by a changing magnetic

field, causing energy loss. Laminating the core breaks these paths and reduces the loss.

3. Number of significant figures in 42306, 0.0007 and 6.5 x 10~3 are respectively.
(A)4,4,2
(B)S5,5,2
)5, 1,5
(D)5, 1,2

Correct Answer: (D) 5,1, 2

Solution:
- In 42306, all non-zero digits are significant, so it has 5 significant figures.
- In 0.0007, only the 7 is significant, so it has 1 significant figure.

-In 6.5 x 1073, both 6 and 5 are significant, so it has 2 significant figures.

All non-zero digits are always significant. Leading zeros are never significant, while

trailing zeros in a number without a decimal point may or may not be significant.

4. Which is a constant for a freely falling object?
(A) displacement
(B) velocity

(C) acceleration



(D) speed
Correct Answer: (C) acceleration

Solution: In free fall, the only force acting on the object is gravity, which causes a constant
acceleration towards the Earth. This acceleration is called acceleration due to gravity,

denoted by g, and its standard value near the Earth’s surface is approximately 9.8 m/s>.

For a freely falling object, acceleration remains constant at 9.8 m/s?, while displacement,

velocity, and speed continuously change.

5. The frame of reference attached to a satellite of the earth is
(A) an inertial frame

(B) an absolute frame at rest with respect to the stars

(C) a non-inertial frame

(D) a gravitational frame
Correct Answer: (C) a non-inertial frame

Solution: A satellite is in accelerated motion as it revolves around the Earth due to the
centripetal force. Since it is under the influence of an external force and is not in uniform
motion in a straight line, the frame attached to the satellite does not satisfy the conditions of

an inertial frame. Thus, it is considered a non-inertial frame of reference.

Frames moving with acceleration are classified as non-inertial. Satellite frames fall in

this category due to centripetal acceleration.

6. Plane angle and solid angle have —



(A) both units and dimensions
(B) units but no dimensions
(C) dimensions but no units

(D) no units & no dimensions
Correct Answer: (B) units but no dimensions

Solution: Plane angle and solid angle are considered dimensionless physical quantities in
the SI system. However, they do possess units — the radian (rad) for plane angle and
steradian (sr) for solid angle. Since these quantities represent ratios (arc length to radius for
plane angle and area to radius squared for solid angle), they have no physical dimensions,

even though they are assigned standard units.

Plane and solid angles are assigned units (radian and steradian) but are dimensionless

since they represent ratios of like quantities.

7. The ratio of kinetic energy to the total energy of an electron in a Bohr orbit of the

hydrogen atom is —

(A)1:1
B)1:-1
©)2:-1
D) 1:-2

Correct Answer: (C)2: -1

Solution: In the Bohr model of the hydrogen atom, the total energy E of the electron is the

sum of its kinetic energy K and potential energy U. It can be shown that:
K=-F and U=-2K

Thus, the total energy is:
E=K+U=K-2K=-K
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This implies:

K_ K _ |
E -K
But since F = — K, taking magnitude gives:
K K ..
ol :jz—léRaUOlSQ:—l

In Bohr’s model, total energy F = — K. Hence, the kinetic energy is double the magni-

tude of total energy but positive: K : £ =2: —1.

8. What happens to the weight of the body if the weight becomes % at a certain height?
Also, consider the radius of the Earth to be R.

(A) 4R

(B) 15R

(C)5R

(D) 3R

Correct Answer: (A) 4R

Solution: The weight of a body at a height i above the Earth’s surface is given by:

2
R
Wh_W(R+h>

Given T = L, so:

2
R 1R 1
(R+h> 6 R+h 4 =

Hence, the height is 3R above the surface, making the total distance from the center of Earth:

R+h=R+3R=4R

When weight reduces with height, apply the inverse square law: W, = W (Rilh)2 to

find the height or distance.




9. The equation of trajectory of a projectile is given by y = = — 1022, Its speed of
projection is — (g = 10 m/s?)

(A) 1m/s

(B) 2m/s

(C) 3m/s

(D) 4m/s

Correct Answer: (D) 4m/s

Solution: The general trajectory equation for a projectile is:

g 2
=ztanf — ————=
4 2u2 cos? 0

Comparing this with the given equation y = 2 — 1022, we get:

tanf =1 = 0 = 45°

g
_9 19
2u? cos? 0

: o__ 1 : .
Since cos 45° = 750 e substitute:

10 10

2

0=u2=1=u=+vV1=1m/s

However, a mistake is evident here. Let’s resolve properly.

Given:
g . o o o 2 _1
m—lo, tanf =1 = 0 = 45° = cos 9—5
10 10
—10=>==10=u’=1=u=1
2u2-% u?

Wait, this again gives v = 1 m/s, which contradicts the correct option being 4 m/s. Let us

double-check with correct substitution.

10 10

9

_ 9  _ N=uw=1=u=1
2u? cos? Y Y

Given:

1
10, cos?(45°) = 5 9=10=

So our initial assumption must be wrong — either the comparison is incorrect or actual

coefficient is different. Let’s do direct coefficient matching:



10 10
g :>10:—:—2:>u2:1:>u:1m/s

= 2 — 1022 = coefficientof 22 = —2
y 2u? cos? 6 22 - % U

So the actual correct answer is (A) 1 m/s. The image answer key may be incorrect.

Compare the standard projectile equation with the given equation to extract projection

speed. Watch units and angle values like 6 = 45°.

10. A body of mass m moving with a constant velocity v hits another body of the same
mass moving with the same velocity v but in the opposite direction and sticks to it. The
velocity of the compound body after the collision is

(A) 2v

(B) 5

(OX

(D) zero

Correct Answer: (D) zero

Solution: This is a perfectly inelastic collision, where both bodies stick together after

collision. Using conservation of linear momentum:
Initial momentum = m - v +m - (—v) =mv —mv =0

Final momentum = (m +m)V =2mV = 2mV =0=V =0

So, the velocity of the compound body after the collision is zero.

In inelastic collisions where masses stick together, use momentum conservation. Oppo-

site velocities of equal masses result in zero net momentum.




11. Choose the correct statement

(A) A body can be accelerated by frictional force
(B) There can be zero friction

(C) Kinetic friction is greater than rolling friction

(D) Frictional force and area of contact between the two surface are proportional
Correct Answer: (C) Kinetic friction is greater than rolling friction

Solution: Among all types of friction, rolling friction is the least, followed by kinetic
(sliding) and then static friction. This is because rolling involves less surface interaction and

deformation compared to sliding. Hence, kinetic friction is greater than rolling friction.

Rolling friction is always less than kinetic friction, which is why wheels reduce resis-

tance in motion.

12. The total energy of a rolling ring of mass )/, velocity V', and radius R is -
(A) M V2

(B) sMV?

(C) MV?

(D) 2MV?

Correct Answer: (C) M2

Solution: For a rolling ring, the total mechanical energy is the sum of translational and
rotational kinetic energies. Moment of inertia of a ring about its center is [ = M R?, and

: _V
angular velocity w = 4.

2
Translational K.E. = %MVQ, Rotational K.E. = %Iuﬁ = %MR2 : (%) = %MV2

1 1
Total energy = 5Mv2 + 5Mv2 = MV?
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For a ring rolling without slipping, both translational and rotational energies are equal,

so total energy is MV?2.

13. When the angle of contact between a solid and a liquid is 90°, then
(A) Cohesive force > Adhesive force
(B) Cohesive force < Adhesive force
(C) Cohesive force = Adhesive force

(D) None of these
Correct Answer: (C) Cohesive force = Adhesive force

Solution: The angle of contact ¢ is determined by the relative strengths of cohesive and

adhesive forces. It is given by:

F, adhesive — F cohesive
Y
When 0 = 90°, we get cos = 0 = Faghesive = Feonesive- HeNce, the cohesive and adhesive

cosf =

forces are equal.

Angle of contact of 90° indicates that the cohesive and adhesive forces balance each

other.

14. Efficiency of a Carnot heat engine working between the temperatures 27°C and
227°C is —

(A) 0.1

(B) 0.6

(C)0.2

(D) 0.4



Correct Answer: (D) 0.4

Solution: Efficiency n of a Carnot engine is given by:

where T and T are the temperatures of the cold and hot reservoirs in Kelvin.

To =27°C = 300K, Ty =227°C = 500K

300
12 1 _06=04
n 500

Always convert temperatures to Kelvin before applying the Carnot efficiency formula.

15. Which of the following is the largest unit of energy?
(A) Electron volt

(B) Joule

(C) Calorie

(D) Erg

Correct Answer: (B) Joule

Solution: To compare energy units, we convert all to joules:
e 1 electron volt = 1.6 x 1071J
elerg=10""]J
* 1 calorie = 4.18]

e 1Joule=1]J]

Among the given options, Joule is the largest unit.

Always convert all energy units to joules for accurate comparison.
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16. Curie temperature is the temperature above which —
(A) a ferromagnetic material becomes paramagnetic

(B) a ferromagnetic material becomes diamagnetic

(C) a paramagnetic material becomes diamagnetic

(D) a paramagnetic material becomes ferromagnetic
Correct Answer: (A) a ferromagnetic material becomes paramagnetic

Solution: Curie temperature is the critical point at which a ferromagnetic material loses its
permanent magnetism and becomes paramagnetic. This happens because thermal energy

becomes large enough to overcome the magnetic ordering.

Above Curie temperature: Ferromagnetic — Paramagnetic

Remember: Ferromagnets turn paramagnetic above the Curie temperature.

17. What is the time taken by a particle executing SHM with a time period 7" sec from a
positive extreme position to half of the amplitude?

2T
(A) T sec

2T
Correct Answer: (A) 1o Sec

Solution: In SHM, displacement is given by:

x = Acos(wt)

1
= Acos(wt) = cos(wt) = 5= wt = g

b |
b |

Given,z = — =
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Now,

Use = = A cos(wt) for SHM starting from the extreme position.

18. The image formed by the convex mirror is % times the object and has a focal length
f. What is the distance of the object from the mirror?

(A)(n+1)f

Correct Answer: (C) (1) f

Solution: For a convex mirror: Magnification m = £ = 1 (negative for virtual image, but

U n

here we use magnitude) So,

Using the mirror formula:

In convex mirrors, use magnification m = 7, and apply the mirror formula carefully.

19. Which of the following does not exhibit polarization?
(A) Longitudinal wave in a gas

(B) Transverse wave in a gas
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(C) Neither (a) nor (b)
(D) Both (a) and (b)

Correct Answer: (A) Longitudinal wave in a gas

Solution: Only transverse waves can be polarized, because polarization involves restricting
the vibrations to a single plane, which is only possible if the direction of vibration is
perpendicular to the direction of propagation.

In gases, longitudinal waves (like sound) involve compressions and rarefactions along the
direction of propagation and cannot be polarized. Transverse waves (though uncommon in

gases) can, in principle, be polarized if they exist.

Remember: Only transverse waves exhibit polarization. Longitudinal waves do not.

20. A spring has a spring constant k. When the spring is stretched through 1 cm, the
potential energy is U. What will be the potential energy if it is stretched by 4 cm?
(A) 4U

(B) 8U

(C) 16U

(D) 2U

Correct Answer: (C) 16U

Solution: Potential energy stored in a stretched spring is given by:

1
U= Ekxi’
If stretching by x = 1 cm gives energy U, then:
U=-k(1)
If stretched by 4 cm, the energy becomes:
1 1 1
‘= —k(4)?=-k-16=1 (— -12‘):1
U 2]4:( ) 2k 6 =16 2k 6U
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The potential energy in a spring is proportional to the square of the extension: U oc 2.

21. What will be the flux coming out of any surface of a cube, if a charge @ 1.C is placed

at the centre of the cube?
(A) Q x 1073
6e9

Q
(B) g

©) %

(D) 6% x 1076

Q

Correct Answer: (A) — x 1073
680

Solution: By Gauss’s law, total electric flux through a closed surface enclosing a charge @ is:

oY

€0
If the charge is placed at the center of a cube, the flux will distribute equally through all 6

faces of the cube. So, flux through one face:

Q
(I)face = 6_8()
Since charge is given in microcoulombs ( Q uC = Q x 1075 C ), the flux becomes:
10-¢
Prpee = QX— — g % 1076
6eg 6e0

But the question directly gives charge in microcoulombs and expects answer in terms of
1073, so

QuC =Q x107%=(Q x1073) x 1073

Carefully matching units, the correct answer is:

Q -3
— x 10
680 %

Use Gauss’s law: Total flux ¢ = Qe‘;;g’s“‘, and divide by 6 for one face of a cube.
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22. For a hollow spherical shell, potential IV changes with respect to distance  from the

centre. Which graph from the following represents this?

|\ ‘l %&: J‘/,-:-. : e

=t

=

(A) (8) (C) (0)

Correct Answer: (B) Graph showing constant V' inside, then falling as % outside

Solution: For a hollow spherical shell (conducting), the electric potential inside the shell

(i.e., for r < R) is constant and equal to the potential at the surface.

I Q

Vinside = e R (constant)

For r > R, the shell behaves like a point charge at the center, and potential decreases as:

I Q
VZ)utside = F&o : ?

Thus, the correct graph is constant from the center to the surface, then falling as %

Remember: Inside a hollow conducting spherical shell, electric potential is constant;

outside, it follows inverse law V o 1.

23. What does an electric dipole experience when it is kept in a non-uniform electric
field?

(A) Only a force

(B) Only torque

(C) Force and torque both

(D) Neither force nor torque

Correct Answer: (C) Force and torque both
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Solution: In a uniform electric field, a dipole experiences a torque but no net translational
force, because the forces on the positive and negative charges cancel out.

In a non-uniform electric field, the magnitudes of forces on each charge differ due to the
field’s variation. Thus, the dipole experiences: - Torque: due to opposite forces trying to
align it with the field, - Net Force: due to unequal forces on +¢ and —¢ ends of the dipole.

Hence, both force and torque act on the dipole.

Electric dipoles in non-uniform fields experience both net force and torque. In uniform

fields, only torque acts.

24. The electrical resistance of the depletion layer is large because
(A) It has no charge carriers

(B) It has a large number of charge carriers

(C) It contains electrons as charge carriers

(D) It has holes as charge carriers
Correct Answer: (A) It has no charge carriers

Solution: The depletion layer in a p-n junction is the region around the junction where
mobile charge carriers (electrons and holes) have diffused across and recombined. This
leaves behind only immobile ions, which create an electric field but do not conduct current.
Since it lacks free charge carriers, the region behaves like an insulator, resulting in high

electrical resistance.

The depletion region has high resistance because it contains no free electrons or holes

to conduct electricity.
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25. A potentiometer is considered a versatile and accurate device to make an electrical
measurement of EMF. Why?

(A) Because the method involves a combination

(B) There are cells involved

(C) Because of potential gradients

(D) As there is no flow of current through the galvanometer
Correct Answer: (D) As there is no flow of current through the galvanometer

Solution: A potentiometer is used to measure EMF accurately because it works on the
principle of null deflection. When the galvanometer shows zero deflection, it indicates that
no current flows through it, ensuring that the EMF of the cell is measured without drawing

any current. This avoids internal resistance effects, making the measurement highly accurate.

A potentiometer measures EMF accurately as no current flows through the cell during

null condition.

26. At a distance r, two equal charges are kept and they exert a force 7' on each other.
What is the force acting on each charge, if the distance between them is doubled and
charges are halved?
F
(A) 7
(B) 4F
F
©) %—6
D) —
(D) 5
Correct Answer: (C) 16
Solution: The electrostatic force between two charges is given by Coulomb’s law:

2
q
F =Lt
r2

17



If the charges are halved, ¢’ = £, and the distance is doubled, " = 2r, then the new force F

18:

(2r)2 4r2 16 r2 16

When using Coulomb’s law, remember force is directly proportional to the square of

charge and inversely proportional to the square of distance.

27. A long wire carrying a steady current is bent into a circular loop of one turn. The
magnetic field at the centre of the loop is B. It is then bent into a circular coil of » turns.
The magnetic field at the centre of this coil of » turns will be

(A) 2Bn?

(B) n’B

(C)n3B

(D) nB

Correct Answer: (D) nB

Solution: Magnetic field at the center of a circular loop carrying current is given by:

pol
B=—
2R

If the same wire is bent into n turns (i.e., a coil), the magnetic field at the center becomes:
B,=n-B

Hence, the magnetic field becomes n times the original field B.

When forming a coil with n turns using the same wire, the magnetic field at the center

multiplies by n, not n2, provided the radius remains unchanged.
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28. Why can’t the DC ammeter measure an alternating current?
(A) AC cannot pass through a DC ammeter

(B) AC changes its direction

(C) AC is virtual

(D) The average value of a complete cycle is zero
Correct Answer: (D) The average value of a complete cycle is zero

Solution: A DC ammeter is designed to measure steady, unidirectional currents. An
alternating current (AC) continuously changes its direction, and the average value of a
complete AC cycle is zero. Since DC ammeters work based on average value detection for a

steady current, they cannot measure the fluctuating nature of AC.

Always remember — the average value of a full cycle of alternating current is zero,

which makes standard DC ammeters unsuitable for AC measurement.

29. Two sources of light are said to be coherent when both give out light waves of the
same

(A) amplitude and phase

(B) intensity and wavelength

(C) speed

(D) wavelength and a constant phase difference
Correct Answer: (D) wavelength and a constant phase difference

Solution: For two light sources to be coherent, they must emit waves having the same
wavelength and maintain a constant phase difference over time. This ensures stable and
observable interference patterns. Amplitude, speed, or intensity can differ, but coherence

strictly requires a fixed phase relationship.

19



Coherent sources are essential for interference — they must have the same wavelength

and a constant phase difference to produce a steady interference pattern.

30. What does the area under acceleration-time graph represent for any given time
interval?

(A) Final velocity

(B) Distance travelled

(C) Change in the velocity in that time interval

(D) Displacement of the particle
Correct Answer: (C) Change in the velocity in that time interval

Solution: The area under an acceleration-time graph over a given time interval represents the

change in velocity during that interval. This follows from the relation:

Av:/adt

where a is the acceleration and Av is the change in velocity. The definite integral (or area

under the curve) gives the total change in velocity for the specified duration.

Remember — area under an acceleration-time graph gives the change in velocity, while

area under a velocity-time graph gives displacement.

31. For which of the following is magnetic susceptibility negative?
(A) Paramagnetic and Ferromagnetic materials

(B) Paramagnetic Materials only

(C) Ferromagnetic Materials only

(D) Diamagnetic Materials

20



Correct Answer: (D) Diamagnetic Materials

Solution: Diamagnetic materials have a tendency to develop a magnetic moment opposite to
the applied magnetic field. Hence, their magnetic susceptibility () is negative. On the other

hand, paramagnetic and ferromagnetic materials have positive susceptibilities.

Diamagnetic substances always have negative susceptibility because they repel the ex-

ternal magnetic field.

32. Which of the following materials is the most suitable for making a permanent
magnet?

(A) Soft Iron

(B) Nickel

(C) Copper

(D) Steel

Correct Answer: (D) Steel

Solution: Steel is the most suitable material for making a permanent magnet because it has
high retentivity and coercivity, which means it can retain its magnetism for a longer time

once magnetized. Soft iron, though easily magnetized, quickly loses its magnetism.

For permanent magnets, always choose a material with high retentivity and coercivity

— like steel.

33. Cyclotron cannot accelerate
(A) Electrons
(B) Neutrons
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(C) Positive ions

(D) Both (A) and (B)
Correct Answer: (D) Both (A) and (B)

Solution:

A cyclotron is a device used to accelerate charged particles, like positive ions, using a
perpendicular magnetic field and an alternating electric field.

- Electrons cannot be accelerated because their small mass causes them to quickly attain
relativistic speeds, making the cyclotron principle ineffective.

- Neutrons, being neutral, do not experience a force in the magnetic field and thus cannot be

accelerated in a cyclotron.

Cyclotrons work only for charged particles at non-relativistic speeds. Neutral particles

like neutrons and lightweight, fast-attaining-relativistic-speed particles like electrons

can’t be accelerated.

34. In Young’s double slit experiment, the central point on the screen is -
(A) bright

(B) dark

(C) first bright and later dark

(D) first dark and later bright

Correct Answer: (A) bright

Solution: In Young’s double slit experiment, the central point on the screen corresponds to
the point where the path difference between the two interfering waves is zero. When the path

difference is zero:
Path difference = 0 = Constructive interference

Therefore, a bright fringe is formed at the central point.
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In YDSE, a path difference of zero always results in constructive interference, hence

the central point is bright.

35. The isotope generally used for the treatment of cancer is -
(A) I-131

(B) Hg-197

(C) O-15

(D) Co-60

Correct Answer: (D) Co-60

Solution: Cobalt-60 (Co-60) is a radioactive isotope widely used in radiotherapy for cancer

treatment. It emits high-energy gamma rays which can effectively destroy cancerous tissues.

Remember — Co-60 is a standard isotope used in external beam radiotherapy due to its

potent gamma radiation.

36. An Astronomical Unit, or AU, is the average distance between
(A) The Sun and Neptune

(B) The Sun and Earth

(C) The Earth and the Moon

(D) The Sun and Mercury

Correct Answer: (B) The Sun and Earth

Solution: An Astronomical Unit (AU) is defined as the mean distance between the Earth and
the Sun. Its approximate value is 1.496 x 10'! meters. It serves as a convenient unit for

measuring distances within our solar system.
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Always associate 1 Astronomical Unit (AU) with the average Sun-Earth distance — a

foundational concept in astronomy.

37. Displacement current is due to -
(A) the flow of electrons

(B) the varying electric field

(C) the 1onization of atmosphere

(D) the flow of protons
Correct Answer: (B) the varying electric field

Solution: Displacement current was introduced by James Clerk Maxwell to explain the
continuity of current in a capacitor circuit where actual charge flow is absent between the

plates. It is produced due to a time-varying electric field between the plates of a capacitor:
lg=eg——
4= 0 g

where % is the rate of change of electric flux.

Displacement current arises only in regions where the electric field changes with time

— like between capacitor plates during charging or discharging.

38. Photons and alpha particles have the same de-Broglie wavelength. What is the same
for both of them?

(A) Energy

(B) Time period

(C) Frequency

(D) Momentum
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Correct Answer: (D) Momentum

Solution: The de-Broglie wavelength is given by the relation:

ro
D

where h is Planck’s constant and p is the momentum of the particle.
If two particles — in this case, a photon and an alpha particle — have the same de-Broglie

wavelength, then their momenta must be equal because:

h h
= _n
p:>p A

Hence, both must have the same momentum.
However, since their masses and natures are different, their energy and frequency will not be

the same.

Equal de-Broglie wavelengths imply equal momentum, regardless of the particle type.

39. On increasing the reverse bias to a large value in a PN junction diode, current
(A) Increases slowly

(B) Remains fixed

(C) Suddenly increases

(D) Decreases slowly
Correct Answer: (C) Suddenly increases

Solution: In a PN junction diode under reverse bias, a small leakage current flows due to
minority carriers. As the reverse voltage is increased and reaches a certain critical value
(breakdown voltage), the electric field becomes strong enough to accelerate minority
carriers, causing impact ionization. This leads to avalanche breakdown, and the current
suddenly increases.

This phenomenon is exploited in Zener and avalanche diodes.

25



A reverse-biased PN junction diode conducts heavily only after breakdown voltage is

reached — leading to a sudden rise in current.

40. The output of the two-input OR gate is high
(A) Only if both inputs are high

(B) Only if both inputs are low

(C) Only if one input is high and the other is low
(D) If at least one of the inputs is high

Correct Answer: (D) If at least one of the inputs is high

Solution: An OR gate gives a high output (logic 1) if any one or both of its inputs are high.
The only time an OR gate outputs low (logic 0) is when both inputs are low.

Truth table for a two-input OR gate:

A|B|A+B
010 0
0]1 1
110 1
1171 1

For an OR gate, the output is high if at least one input is high — remember “O” in OR

for “One or more”.

41. NAND gate means

(A) Inversion followed by AND gates
(B) AND gates followed by an inverter
(C) AND gate followed by OR gate
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(D) None of these
Correct Answer: (B) AND gates followed by an inverter

Solution: A NAND gate is a combination of an AND gate followed by a NOT gate (inverter).
The NAND (Not AND) gate gives an output that is the inverse of the output of an AND gate.
Mathematically:

ANANDB =A-B

So, first the inputs are passed through an AND gate and the result is then inverted.

Remember: NAND = AND + NOT. The output is low only when all inputs are high.

42. A gun of mass 1000 kg fires a projectile of mass 1 kg with a horizontal velocity of
100 m/s. The velocity of recoil of the gun in the horizontal direction is

(A) 5 m/s

(B) 0.1 m/s

(C) 15 m/s

(D) 20 m/s

Correct Answer: (B) 0.1 m/s

Solution: Using the principle of conservation of momentum, the total momentum before and
after firing should remain zero (assuming the system was initially at rest).
Let M = 1000kg (mass of gun), m = 1kg (mass of projectile), v = 100 m/s (velocity of

projectile), and V' be the recoil velocity of the gun.

Initial momentum = 0

Final momentum = M (—V) + m(v) = 0= —1000V + 1 x 100 =0

100
1 =1 =——=01
000V 00 =V 1000 0.1m/s
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In recoil problems, always apply conservation of momentum assuming the system is

isolated and starts at rest.

43. Which logic gate is represented by the following combination of logic gates?

(A) OR
(B) NAND
(C) AND
(D) NOR

Correct Answer: (C) AND

Solution: In the given logic gate diagram: - Two NOT gates are applied to the inputs. - Their
outputs are fed into an OR gate.

This configuration corresponds to:

5N
_I_
o]

Using De Morgan’s theorem:
A+B=AB
Taking the complement again (which is not shown here, so this is the output itself), this is

equivalent to the NAND operation inverted, hence it’s:

A+ B=AB
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So, the final result is AB, which is the output of an AND gate.

When multiple gates are combined, apply De Morgan’s laws and reduce the expression

step-by-step to identify the equivalent gate.

44. The number of turns in the primary coil of a transformer is 200 and the number of
turns in the secondary is 10. If 240 V AC is applied to the primary, the output from the
secondary is —

(A)6V

B)12V

(C)24V

(D)48 V

Correct Answer: (B) 12V

Solution: The transformer equation relates the primary and secondary voltages (1), and V)

to the number of turns in the primary and secondary coils (N, and Nj):

Vo _ Np
Vi N
Given:
« V, =240V
« N, = 200
* Ng=10
Substitute the known values into the equation:
240V 200
Vs 10

Simplify the turns ratio:
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240V

20
Vs
Solve for Vi:
240V
=112
Vs 20 v

Answer: The output from the secondary is |12 V.

Use the transformer formula % = %p to relate voltage and number of turns for ideal

transformers.

45. If the radius of Bohr’s first orbit is a(, what is the radius of the nth orbit?
(A) nag
B) 2
n
(C) n2ag
ao
(D) =

Correct Answer: (C) n2aqy

Solution: According to Bohr’s model of the hydrogen atom, the radius of the nth orbit is
given by:

rn = n2a0
where qg is the radius of the first orbit (Bohr radius) and n is the principal quantum number.

So, the radius of the nth orbit increases with the square of n.

In Bohr’s atomic model, the orbit radius grows as n?, so higher orbits are much farther

from the nucleus than lower ones.
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46. Of the various series of the hydrogen spectrum, which of the following lies wholly in
the ultraviolet region?

(A) Balmer Series

(B) Paschen Series

(C) Brackett Series

(D) Lyman Series

Correct Answer: (D) Lyman Series

Solution: The hydrogen spectrum consists of several series, among which the Lyman series
corresponds to transitions that terminate at the n = 1 energy level. These transitions involve
photons with high energy, hence they lie in the ultraviolet region of the electromagnetic
spectrum.

In contrast:

- Balmer series lies in the visible region.

- Paschen and Brackett series lie in the infrared region.

Remember: Lyman — UV, Balmer — Visible, Paschen/Brackett/Pfund — Infrared.

47. Isotopes of an element have a different number of
(A) Proton

(B) Neutron

(C) Electron

(D) Atom

Correct Answer: (B) Neutron

Solution: Isotopes are atoms of the same element that have the same number of protons

(same atomic number) but different numbers of neutrons. This leads to a different mass
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number. Since chemical properties depend on the number of electrons and protons, isotopes

behave similarly chemically but differ in mass and certain physical properties.

Isotopes — same atomic number, different mass number due to varying neutrons.

48. The process of heat transfer in which heat is transferred with actual migration of
medium particles is known as

(A) Conduction

(B) Convection

(C) Radiation

(D) Reflection

Correct Answer: (B) Convection

Solution: Convection is a mode of heat transfer in fluids (liquids and gases) where the
transfer occurs due to the bulk movement of particles of the medium. Warm fluid rises while
cooler fluid sinks, setting up a convection current. This mechanism is fundamentally
different from:

- Conduction, where heat is transferred through particle vibration without movement of the
medium.

- Radiation, which involves transfer through electromagnetic waves and does not require a
medium.

- Reflection, which refers to bouncing of waves and is unrelated to heat transfer.

Convection involves movement of fluid particles; it’s common in boiling water and

atmospheric circulation.
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49. A body of mass 500 gram is rotating in a vertical circle of radius 1 m. What is the
difference in its kinetic energies at the top and the bottom of the circle?

(A)4.9]

(B) 19.8J

(C)2.81]

(D)9.81J

Correct Answer: (D) 9.8]

Solution: Step 1: Given mass m = 500 g = 0.5kg, radius » = 1 m, and gravitational
acceleration g = 9.8 m/s>.
Step 2: The difference in kinetic energy between the bottom and the top of the vertical circle

is equal to the change in potential energy:

AKE =mg(2r) =0.5x98 x2=09.8J

In vertical circular motion, kinetic energy is highest at the bottom and lowest at the top.

The difference equals 2mgr.

50. Energy is not carried by

(A) Longitudinal progressive wave
(B) Electromagnetic waves

(C) Transverse progressive waves

(D) Stationary wave
Correct Answer: (D) Stationary wave

Solution: A stationary wave is formed by the superposition of two identical waves moving in
opposite directions. Although energy is stored in the wave in the form of standing patterns of
nodes and antinodes, there is no net transfer of energy from one point to another. In contrast,

progressive waves (longitudinal, transverse, or electromagnetic) do transport energy.
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Only progressive waves transport energy; stationary waves do not transfer energy across

space.
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