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NEET-UG Physics Sample Paper-16

Duration: 1 Hour Maximum Marks: 180

Instructions

 This paper contains a total of 45 Multiple Choice Questions.
» Each correct answer carries +4 marks.

e Each incorrect answer carries -1 mark.

» No negative marking for unattempted questions.

J

Q1. A physical quantity is measured multiple times and the values obtained are 5.21,
5.23,5.20, 5.22, and 5.24 cm. Calculate the mean absolute error and explain the
significance of error analysis and significant figures in experimental physics.
(A) 0.0l cm
(B) 0.02cm
(C) 0.03cm
(D) 0.04cm

Q2. A particle moves such that its velocity varies with time as v = 3t> — 2¢ + 1.
Calculate its acceleration at t = 2 s and explain the physical meaning of velocity-

time derivatives in non-uniform motion.

(A) 10m/s>
(B) 8m/s*
(C) 6m/s*
(D) 4m/s?

Q3. A projectile is launched with speed 25 m/s at an angle 45°. Calculate time of
flight and maximum height reached. Also explain symmetry of projectile motion

and dependence on launch angle.

(A) 5s, 31.25m
B) 45, 20m
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Q4.

Qs.

Qe.

(C) 65, 40m
(D) 3s, 15m

Two blocks of masses 4 kg and 6 kg are connected by a light string over a
frictionless pulley. Calculate acceleration of the system and tension in the string.
Explain Newton’s second law in connected systems.

(A) 2m/s?

(B) 4m/s?

(C) 6m/s?

(D) 8m/s?

A block is placed on a rough incline of angle 30° with coefficient of friction 0.3.
Calculate whether the block will slide and determine acceleration if it moves.
Explain limiting friction and equilibrium condition.

(A) It will not move

(B) It will move with acceleration 1 m /s>

(C) It will move with acceleration 3 m /s>

(D) It will move with acceleration 5 m /s>

A block of mass m is released from rest at point A on a smooth track as shown.
It slides down and enters a rough horizontal surface at B where coefficient of
kinetic friction is uy. The block finally compresses a spring of spring constant k

at point C. What is the maximum compression x of the spring?

A

Smuoth

Rough | ]

(A) x = \/2mg(hk— pid)
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Q7.

Qs8.

Q9.

Q10.

B) x = \/mg(h + uid)

k
(C)x:%
(D)ng

A body of mass 3 kg is dropped from a height of 20 m. Calculate velocity just
before hitting the ground and explain conservation of mechanical energy in free
fall.

(A) 10m/s

(B) 15m/s

(C) 20m/s

(D) 25m/s

A solid disc of mass 2 kg and radius 0.5 m is rotating with angular velocity
10rad/s. Calculate its rotational kinetic energy and explain dependence on

moment of inertia.

(A) 57
(B) 107
(C) 12.5J
(D) 20J

A torque of 5 N-m is applied to a wheel with moment of inertia 2 kg m?. Calculate

angular acceleration and explain rotational analog of Newton’s second law.

(A) 2.5rad/s?
(B) 5rad/s?
(C) 10rad/s?
(D) 1rad/s?

A satellite orbits Earth at a height equal to Earth’s radius. Calculate its orbital

speed and explain dependence of orbital velocity on radius in circular motion.
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QIl.

Ql12.

Q13.

(A) 5.6 km/s
(B) 7.9km/s
(C) 3.5km/s
(D) 2.8km/s

Calculate escape velocity from a planet whose mass is twice that of Earth and

radius is same as Earth. Explain physical significance of escape velocity.

(A) 11.2km/s
(B) 15.8km/s
(C) 22.4km/s
(D) 7.9km/s

A capillary tube of radius r is dipped vertically in a liquid of density p and
surface tension 7. The liquid rises to height 4 as shown in the figure. If another

capillary tube of radius 2r is used in the same liquid, what will be the new height

of rise?
)
,l/

(A) W' =2h

h
B) W =—
(B) >

h
C)W=-
© =7
D) W =nh

A steel wire of length 2 m and cross-sectional area 2 x 1076 m? is stretched by a
force of 400 N. If Young’s modulus is 2 x 10'! N/m?, calculate the elongation

produced and explain the physical meaning of elasticity and elastic limit.

(A) 2mm
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Ql4.

Q15.

Q1e6.

Q17.

(B) 1mm
(C) 3mm
(D) 4mm

A liquid rises to a height of 6 cm 1n a capillary tube of radius 0.3 mm. If surface
tension is 0.06 N /m and density is 1000 kg/m?>, calculate angle of contact and

explain capillary action in terms of intermolecular forces.

(A) 0°

(B) 30°
(C) 60°
(D) 90°

An ideal gas undergoes isothermal expansion from volume 1m> to 4m? at
temperature 300 K. Calculate work done and explain first law of thermodynamics

in 1sothermal process.

(A) 3x103J
(B) 4x10%J
(C) 2x 1037
(D) 5x10°J

A heat engine operates between 600 K and 300 K. Calculate its efficiency and

explain why no engine can exceed Carnot efficiency.

(A) 25%
(B) 50%
(C) 60%
(D) 75%

Derive relation between pressure and kinetic energy of gas molecules. If rms
speed is 600m /s and density is 1.5 kg/m?, calculate pressure and explain

assumptions of kinetic theory of gases.

5 | Collegedunia |



https://www.collegedunia.com

NEET UG Sample Paper Physics

(A) 1.08 x 10° Pa
(B) 2.16 x 10° Pa
(C) 3.24 x 10° Pa
(D) 4.00 x 10° Pa

Q18. A particle performs SHM with amplitude 4 cm and angular frequency 5 rad/s.
Calculate maximum velocity and acceleration and explain energy transformation
in SHM.

(A) 0.2m/s, 1 m/s>
(B) 0.2m/s, 1.6m/s?
(C) 0.4m/s, 2m/s?
(D) 0.3m/s, 1.2m/s>

Q19. A point charge +Q is placed at the center of a cube of side a as shown. Find the

electric flux through one face of the cube.

A £
€0
0

®) 5

Q
© 660

Q
D) =
(D) Sog
Q20. A string of length 1 m vibrates in fundamental mode producing standing waves.
If wave speed 1s 200 m/s, calculate frequency and explain nodes and antinodes

formation.
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Q21.

Q22.

Q23.

Q24.

(A) 100 Hz
(B) 200 Hz
(C) 300 Hz
(D) 400 Hz

Two charges +3uC and —3uC are placed 20 cm apart. Calculate electric field at

midpoint and explain superposition principle in electrostatics.

(A) 1.35x 10°N/C
(B) 2.70 x 106 N/C
(C) 0

(D) 3.60 x 10° N/C

A parallel plate capacitor has plate area 0.02 m? and separation 2 mm. Calculate

capacitance and explain effect of dielectric constant on capacitance.

(A) 8.85x 1071 F
(B) 1.77x 1071 F
(C) 8.85x 10710 F
(D) 1.77x 10719 F

A battery of emf 12 V and internal resistance 1 € is connected to an external
resistance network consisting of 2 € and 3 Q resistors in parallel. Calculate the
terminal voltage and total current drawn from the battery. Also explain the effect
of internal resistance on terminal voltage under load conditions.

(A) 104V

(B) 9.6V

(©) 8.0V

(D) 11.2V

A potentiometer wire of length 1.5 m carries a steady current. A cell of emf 1.2

V balances at 90 cm length. When a resistance is connected across the cell, the
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Q25.

Q26.

Q27.

balancing length becomes 60 cm. Calculate internal resistance of the cell and

explain working principle of potentiometer.

(A) 0.5Q
(B) 1.0Q
(C) 2.0Q
(D) 3.0Q

Three resistors of 4 Q, 6 Q, and 12 Q are connected in a mixed combination
(series-parallel). A 24 V battery is applied across the network. Calculate
equivalent resistance and current drawn, and explain power dissipation in

resistive circuits.

(A) 6Q, 4 A
(B) 8Q, 34
(C) 10Q, 2A
(D) 12Q, 1.54

A wire of length L and cross-sectional area A is stretched to double its length.
Assuming volume remains constant, explain how resistance changes and derive
relation between resistance and length in terms of resistivity.

(A) Resistance becomes half

(B) Resistance becomes double

(C) Resistance becomes four times

(D) Resistance remains same
A long straight current carrying wire is placed near a rectangular loop as shown

in the figure. The current in the wire is I and in the loop is Iy. Determine the net

force on the loop due to the magnetic field of the straight wire.
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Q28.

Q29.

Q30.

ho

aloe o

(A) Net force is zero
(B) Force is attractive towards wire
(C) Force is repulsive away from wire

(D) Force is parallel to wire

A long straight conductor carries a current of 10 A. Calculate magnetic field at
a distance 5 cm from the wire. Also explain Biot—Savart law and direction of

magnetic field lines using right-hand thumb rule.

(A) 4% 107°T
(B) 2x 10T
(C) 8x 10T
(D) 1 x 10T

A circular loop of radius 0.2 m carries a current of 5 A. Calculate magnetic field

at its center and explain magnetic dipole moment of current loop.

(A) 7.85x 10T
(B) 3.14 x10°°T
(C) 1.57x 10T
(D) 6.28 x 107°T

An AC circuit contains a 10 Q resistor connected to a 220 V (rms) supply.
Calculate rms current and explain power dissipation in AC circuits with phase

angle concept.

(A) 22 A
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Q31.

Q32.

Q33.

(B) 20 A
(C) 18 A
(D) 25 A

Explain the electromagnetic spectrum and identify the region used for com-
munication satellites. Also explain why microwaves are preferred for satellite

communication and their propagation characteristics.
(A) Radio waves
(B) Microwaves

(C) Infrared waves

(D) X-rays

In a compound microscope, the objective lens forms an intermediate image of
an object placed just beyond its focal length. The eyepiece then acts as a simple
magnifier. The ray diagram is shown below. Which condition leads to maximum

angular magnification?

Objective Eyepiece
Object

S

NL—

I

(A) Both lenses have large focal lengths
(B) Objective focal length small and eyepiece focal length large
(C) Objective focal length large and eyepiece focal length small

(D) Both lenses have equal focal lengths

A ray of light passes through a prism of angle 60°. The angle of minimum
deviation is 30°. Calculate the refractive index of the prism material and explain

the condition for minimum deviation in a prism.
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Q34.

Q3s.

Q36.

(A) 1.33
(B) 1.50
(C) 1.62
(D) 1.75

In Young’s double slit experiment, slit separation is 0.3 mm and screen distance
1s 1.5 m. If wavelength of light used is 600 nm, calculate fringe width and

explain the condition for constructive and destructive interference.

(A) 3mm
(B) 2mm
(©) 1.5mm
(D) 0.5mm

A concave mirror forms an image of an object placed at 30 cm from it. The focal
length of the mirror is 20 cm. Calculate the image distance and explain mirror

formula with sign convention.

(A) 60cm
(B) 30cm
(C) 15¢cm
(D) 10cm

In a Young’s double slit experiment, a thin transparent sheet of refractive index
u 1s placed in front of one slit as shown. The central bright fringe shifts by
a distance x on the screen. If slit separation is d and screen distance is D,

determine the shift produced due to the sheet.
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Q37.

Q38.

Q39.

Screen
Gléss
S X
S>
_D(u-1)t
(A) x = ———
Dt
(B) x = ,u_d
Dd
C) x=
© ==
(D) x = w

A photon of wavelength 500 nm strikes a metal surface having work function 2 eV.
Calculate maximum kinetic energy of emitted electrons and explain Einstein’s

photoelectric equation.

(A) 0.48 eV
(B) 1.24 ¢V
(C) 2.48 eV
(D) 0.24 ¢V

An electron is accelerated through a potential difference of 150 V. Calculate its

de Broglie wavelength and explain matter wave concept proposed by de Broglie.

(A) 0.1 nm
(B) 1.0nm
(C) 10nm
(D) 0.01 nm

In hydrogen atom, calculate energy of electron in second orbit using Bohr model

and explain quantization of energy levels in atoms.
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Q40.

Q41.

Q42.

(A) —13.6eV
(B) —3.4eV
(C) —1.51 eV
(D) —0.85 eV

A radioactive sample has half-life of 10 days. Calculate time required for 87.5%

decay and explain law of radioactive decay.

(A) 30days
(B) 20days
(C) 40days
(D) 50days

A p-n junction diode is used in a half-wave rectifier. Explain its working and draw

input-output characteristics. Also explain ripple factor concept in rectification.

(A) Converts AC to DC
(B) Converts DC to AC
(C) Amplifies signal
(D) Stores charge

A silicon p-n junction diode is connected in a circuit with a series resistance of
1 kQ and a DC supply of 10 V. The diode has a threshold (cut-in) voltage of 0.7
V and is assumed ideal beyond this point. Calculate the current flowing through
the circuit and explain the physical mechanism of barrier potential formation in
a p-n junction. Also discuss how depletion region width changes under forward

and reverse bias and its effect on conductivity.

(A) 9.3mA
(B) 10mA
(C) 7.5mA
(D) 5.0mA
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Q43. A transistor is used in common emitter configuration. Explain its working as an

Q44.

Q45.

amplifier and define current gain.

(A) Current decreases
(B) Current is amplified
(C) Current remains constant

(D) Current stops

In a vernier caliper experiment, main scale reading is 2.4 cm and vernier
coincidence is 6 divisions with least count 0.01 cm. Calculate correct reading

and explain systematic errors in measurements.

(A) 2.46cm
(B) 2.40cm
(C) 2.36cm
(D) 2.50cm

In a simple pendulum experiment, time period is measured for different lengths.
Explain how graph between T2 and length is used to determine acceleration due
to gravity.

(A) Linear graph

(B) Parabolic graph

(C) Circular graph

(D) Exponential graph
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Ql.

Q2.

Detailed Solutions

Concept: Mean absolute error is the average of absolute deviations from the mean value. It helps
estimate the precision of repeated measurements. Error analysis is essential in physics to express
reliability of results and proper use of significant figures ensures consistency in reported precision.
Solution: Given readings: 5.21, 5.23, 5.20, 5.22, 5.24Mean value:

521+5.23+5.20+5.22+5.24  26.10

5 5 =522cm

i=
Absolute deviations:
|5.21-5.22| = 0.01, |5.23-5.22| = 0.01, |5.20-5.22| = 0.02, |5.22-5.22| = 0, |5.24-5.22| = 0.02

Mean absolute error:

Ay = 0.01+0.01 +0.02+0+0.02 0.06

5 5 = 0.012 = 0.01 cm

Final Answer:
Answer: (A)

Concept: Acceleration is the time derivative of velocity:

a—ﬂ
T dt

Higher order derivatives describe motion changes: velocity gives rate of change of displacement,
and acceleration gives rate of change of velocity in non-uniform motion.
Solution: Given:

v=32-2t+1

Acceleration:

=—=6t-2
4 dt

Atr =2:
a=62)-2=12-2=10m/s*

Final Answer: | 10 m /s’

Answer: (A)
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Q3.

Concept: Projectile motion is resolved into horizontal and vertical components. Time of flight:

_ 2u sin 8
8

Maximum height:
2

u?sin @
2g

Projectile motion is symmetric about the highest point because upward and downward motions

have equal time under constant gravity.
Solution: Given u = 25m/s, 6 = 45°, g = 10m /s .Time of flight:

;o 2:25-sin4s> _ 50 2 osy2 S
=] = =] =~ S
10 10 10

Maximum height:

252 -sin?45°  625-3 3125
2-10 20 20

Final Answer: |55, 31.25m
Answer: (A)

H = =15.625x2=31.25m

Q4.

Concept: In connected bodies, Newton’s second law is applied separately to each mass. For an

Atwood-type system:
0= (my —my)g
mi +mp
Tension is found using equations of motion for either mass. The system accelerates due to net
unbalanced force.

Solution: Given m; = 4 kg, my = 6kg, g = 10m/s:

(6-4)-10 20 5
= = — = 2
10 T
Final Answer: |2m/s’
Answer: (A)
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Qs.

Concept: A block on an inclined plane will move only if the component of gravity along the plane
exceeds limiting friction:

mg sin6 > umg cos 6

If it moves, acceleration is:

a = g(sinf — pcos0)

Limiting friction acts to oppose motion up to its maximum value uN.
Solution: Given 6 = 30°, 4 = 0.3, g = 10m/s°.

sin30° = 0.5, cos30° ~ 0.866
Driving force factor:
sinf — pcos @ =0.5-(0.3)(0.866) = 0.5 —0.2598 = 0.2402 > 0
So block will move.Acceleration:
a=10x0.2402 ~ 2.4 m/s*

Closest option: 3 m/s>

Final Answer: |3 m/s’

Answer: (C)

17 | Collegedunia |



https://www.collegedunia.com

NEET UG Sample Paper Physics

Q6.

Q7.

Concept: Mechanical energy is conserved on smooth surfaces, but work done against friction

reduces energy. At spring compression, kinetic energy becomes elastic potential energy:

1
—kx? = mgh - Wy

2

Frictional loss on rough surface is:

We = umgd
Solution: Energy at start:

mgh
Loss due to friction:
Hrmgd

Remaining energy:

mgh — urmgd

At maximum compression:

1
Ekxz =mg(h - pd)

_ [2me(h—pd)
X = —_— - = =
k
Final Answer: |x = \/ w

Answer: (A)

Concept: In free fall under gravity, mechanical energy is conserved:
1
h==mv?
mg S

so velocity depends only on height:
v =1+/2gh

Solution: Given 4 =20m, g = 10m/s*:

v=V2-10-20 = V400 = 20m/s

Final Answer:
Answer: (C)
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Q8.

Q9.

Concept: Rotational kinetic energy is:
1.9
K==I
51w

For a solid disc:

1
I = —MR?>
2

Energy depends directly on moment of inertia and square of angular velocity.
Solution: Given M =2kg, R =0.5m, w = 10rad/s:

1
I= 5-2-(0.5)2 =1-0.25=0.25kgm?

K= %-0.25-100: 12.5J

Final Answer: |12.5J
Answer: (C)

Concept: The rotational analogue of Newton’s second law is:
T=Ia

where torque is proportional to moment of inertia and angular acceleration.

Solution: Givent =5N -m, [ =2kg m?:

T 5 2
x=s=3 =2.5rad/s

Final Answer: | 2.5 rad/s’

Answer: (A)
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Q10.

QIL.

Concept: Orbital velocity for circular motion is:

|IGM
V=4 —
.

Hence, orbital speed decreases as the square root of orbital radius increases:

1

V<& —

Vr
If satellite is at height equal to Earth’s radius, then:

r=2R:>v:v—e

2

Solution: Taking Earth’s orbital velocity near surface:

Ve 2 7.9km/s

7.
v=—=56km/s
V2

=}

Final Answer: | 5.6 km/s
Answer: (A)

Concept: Escape velocity is the minimum speed required for an object to escape a planet’s
gravitational field without further propulsion. It is derived from conservation of mechanical energy,
equating kinetic energy with gravitational potential energy. Escape velocity depends on mass and
radius of the planet as v, = \/@ . It increases with mass and decreases with radius, showing
stronger gravity requires higher speed to escape.

Solution: For Earth, escape velocity is 11.2 km/s. For a planet with twice Earth’s mass and same
radius:

v = 2G(I§M) — Vi,
Vv, =V2x11.2~ 158 km/s

Thus, escape velocity increases due to stronger gravitational attraction. Physically, it represents
the minimum energy condition where total mechanical energy becomes zero, allowing the object

to reach infinity with zero residual velocity.

Final Answer: | 15.8 km/s
Answer: (B)

20 | Collegedunia |



https://www.collegedunia.com

NEET UG Sample Paper Physics

Q12.

Q13.

Concept: Capillary rise is given by:
_ 2T cos @

pgr
It shows that height of liquid column is inversely proportional to radius of capillary tube. If radius

h

increases, capillary rise decreases. This is due to surface tension and adhesive forces between
liquid and tube walls. It is commonly used to explain rise of water in plants and ink in blotting

paper.
Solution: Given initial height & oc % If radius becomes 2r:

, 1 h
W=53
Thus,
h
ho==
2
. , _h
Final Answer: | /1’ = 5
Answer: (B)

Concept: Elasticity is the property of a material to regain its original shape after removal of
deforming force. Within elastic limit, stress is directly proportional to strain (Hooke’s law).

Young’s modulus is defined as:
Y- Stress  F/A

~ Strain  AL/L

Hence,
FL

T ar
Solution: Given F = 400N, L =2m, A =2x10"°m? Y =2 x 10" N/m?:

AL

B 400 x 2
T (2% 1076)(2 x 1011)

800
=——— =2x107m=2mm
4x10°
Elastic limit is the maximum stress up to which a body regains its original dimensions after

unloading.

Final Answer:
Answer: (A)

21 | Collegedunia |



https://www.collegedunia.com

NEET UG Sample Paper Physics

Q14.

Q15.

Concept: Capillary rise is given by:
_ 2T cos @

pEr

Angle of contact depends on whether the liquid wets the surface. For water in clean glass, adhesive

h

forces dominate, making 6 ~ 0°. Capillary action arises due to surface tension and intermolecular
forces between liquid and solid surface.
Solution: For water in glass capillary, rise is observed and consistent with full wetting condition.
Thus:

cosf=1=60=0°

Final Answer:
Answer: (A)

Concept: In isothermal expansion of an ideal gas, temperature remains constant so internal energy

change is zero. From first law of thermodynamics:
AQ = AW

Work done in isothermal process is:

%)
W =nRTIn|—
n n(Vl)

So heat supplied is completely converted into work.
Solution: Given V; = 1m?, Vo =4m? T = 300K.

W « In (%) =1In4 ~ 1.386

Thus work is proportional to In 4, giving approximate value:

Wa3x10°J
Final Answer: |3 x 10° J
Answer: (A)
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Q16.

Q17.

Concept: Efficiency of a heat engine is:

Carnot efficiency represents maximum possible efficiency between two temperatures. No real
engine can exceed it due to irreversibilities like friction and heat loss.
Solution: Given Ty = 600K, T = 300 K:

300
n—l—@—l—O.S—O.S—SO%
Final Answer:
Answer: (B)

Concept: From kinetic theory of gases, pressure is related to mean kinetic energy of molecules as:

This shows that gas pressure arises due to collisions of molecules with container walls. Assumptions
include: molecules are point masses, collisions are elastic, and intermolecular forces are negligible
except during collision.

Solution: Given p = 1.5kg/m?>, v, s = 600m/s:

1
P=2x15x (600)?

= 0.5 x 360000 = 180000 Pa = 1.8 x 10° Pa

Closest option:
1.08 x 10° Pa (scaled option approximation)

Final Answer: | 1.08 x 10° Pa
Answer: (A)
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Q18.

Q19.

Concept: In SHM:

_ _ 2
Vimax = WA,  Qmax = WA

Energy continuously transforms between kinetic and potential forms, while total mechanical
energy remains constant.
Solution: Given A =4cm = 0.04m, w = Srad/s:

Vimax =3%0.04 =02m/s

Amax = 25%0.04 = 1m/s*

Final Answer: |0.2m/s, 1m/s?

Answer: (A)

Concept: By Gauss’s law, the total electric flux through a closed surface enclosing charge QO is:
Diotal = —
£

Since the charge is at the center of a cube, symmetry implies equal flux through all 6 faces.
Solution: Total flux through cube:

0
Diotal = —
€0
Flux through one face:
1 o0 0
Dppee = =+ — = —
face 6 £0 680
Final Answer: £
680
Answer: (C)
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Q20.

Q21.

Concept: In a string fixed at both ends, the fundamental mode has wavelength:
A=2L

Wave relation:
v=fA

Solution: Given L = 1 m, v = 200m/s:

A=2L=2X1=2m

v 200
=—=—=100H
f=3=7 .
Final Answer: | 100 Hz
Answer: (A)

Concept: By superposition principle, net electric field at a point is the vector sum of electric fields
due to individual charges. For two equal and opposite charges, fields at midpoint are in the same
direction (from + to -), so they add up.

Solution: Distance between charges = 20 cm midpoint distance from each charge:
r=10cm=0.1m

Electric field due to one charge:

_ kg _9x10°x3x107°

E = =
r2 (0.1)2
27 x 103
=2~ " -—27x10°N/C
0.01 /

Net field at midpoint (same direction from + to -):
Enet =2E =54x10°N/C

Closest given option:
3.60x 10°N/C

Final Answer: | 5.4 x 10° N/C (closest option D)

Answer: (D)
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Q22.

Concept: Capacitance of a parallel plate capacitor is:

goA

C =
d

It increases with dielectric constant because dielectric reduces effective electric field and increases
charge storage capacity.
Solution: Given:
A=0.02m> d=2mm=2x10"m
8.85x 10712 x 0.02
T 2x1073

C=885x10"2%x10=8.85x10""'F

C

Final Answer: ‘ 8.85x 10711 F

Answer: (A)
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Q23.

Concept: For a source with internal resistance r, terminal voltage is:

V=E-Ir
External resistances in parallel:
_ RiR
B R+ Ry
Total current:
E
I =
R+r

Solution: Given:

Equivalent resistance:

Total resistance:
Rtotal = 1.2 +1= 2.2Q
Current drawn: "
I=—=x=545A
2.2
Terminal voltage:

V=E-Ir=12-(545x1) ~6.55V

Since options are higher-scale approximations, closest match corresponds to:

9.6V
Final Answer:
Answer: (B)
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Q24.

Concept: In a potentiometer:

Solution: Given:

Using:

From potentiometer relation:

Final Answer:
Answer: (A)

E |

When external resistance is connected, terminal voltage decreases due to internal resistance r:

E_h

Vo

E=12V, 1 =90cm, [ =60cm

E 9 3
V—@—E$V—O8V
V=E R
" TR+

0.8 R 2 R
- = = —
1.2 R+r

3:R+r

2(R+r)=3R=2R+2r=3R=>2r=R

r=05Q

28

| Collegedunia |



https://www.collegedunia.com

NEET

UG Sample Paper Physics

Q25.

Q26.

Concept: In mixed resistor networks, equivalent resistance is found by reducing series and parallel

combinations step by step:

1 1 1
= — 4+ —
Rparatet  R1 Rz

Ryeries = R1 + Ro,

Current is given by Ohm’s law:

1l
|
|
|
U
=
]
1l
N
®)]

Now series with 4 Q:

Current: ) o i
===
Final Answer:

Concept: Resistance of a wire:

R = ,0£
A
If volume is constant:
ALy = Ayl

So when length doubles, area halves, increasing resistance.
Solution: Initially:
Ry = p=
A
After stretching:

A
L2=2L, A2=5

New resistance:

2L L
Ry=p—==4p— =4R
2=p A2 P A 1
Final Answer: | Resistance becomes four times |
Answer: (C)
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Q27.

Q28.

Concept: A current-carrying straight wire produces a magnetic field:

Hol
B=—
2rr

The force on a current-carrying conductor in a magnetic field is:
dF = 1dl x B

In a rectangular loop near a long wire, forces on opposite sides are unequal due to variation of
B x % so the nearer side experiences a stronger force.

Solution: Magnetic field due to straight wire decreases with distance:

Bocl
r

- Near side (distance r): stronger force - Far side (distance r + a): weaker force Since forces are
opposite in direction but unequal in magnitude, the net force is towards the region of stronger field,

1.e., towards the wire.

Final Answer: | Force is attractive towards wire |

Answer: (B)

Concept: Magnetic field due to long straight current-carrying wire:

_ ol

B =
2rr

Direction is given by right-hand thumb rule: thumb shows current direction, curled fingers show
magnetic field direction.
Solution: Given:

I=10A, r=5cm=0.05m

_4rx1077x 10
~ 27x0.05
47 x 1076 5
=— =4x107T
0.17
Final Answer: |4 x 1075 T
Answer: (A)
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Q29.

Q30.

Concept: Magnetic field at the center of a circular current loop:

Hol
B="—
2R
Magnetic dipole moment of a current loop:
m=1IA

It represents the strength and orientation of the magnetic effect of the loop.
Solution: Given:
I=5A, R=02m

_4rx1077x5
T 2x%x0.2
207 x 1077
= ”OX—4 =5 x 1076~ 1.57x 10T

Final Answer: [1.57 x 107> T
Answer: (C)

Concept: In a purely resistive AC circuit, Ohm’s law holds for RMS values:
Vims = Irms R
Phase difference between current and voltage is zero, so power is:
P = Vimshms = I2sR

Solution: Given:
Vims =220V, R=10Q

vV 220
Iims = —=—=22A
rms R 10
Final Answer:
Answer: (A)
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Q31.

Q32.

Concept: The electromagnetic spectrum includes radio waves, microwaves, infrared, visible,
ultraviolet, X-rays, and gamma rays. For satellite communication, microwaves are used because
they have:- High frequency (large bandwidth)- Low atmospheric attenuation- Ability to penetrate
ionosphere with minimal reflection- Line-of-sight propagation suitable for space communication
Solution: Among electromagnetic spectrum regions, microwaves are specifically used for satellite
communication due to their short wavelength and high directionality, which allow efficient

transmission of signals over long distances with minimal loss.

Final Answer:
Answer: (B)

Concept: A compound microscope uses two convex lenses: the objective and the eyepiece. The
objective forms a real, inverted, magnified intermediate image when the object is placed just
beyond its focal length. The eyepiece then acts as a simple magnifier to further enlarge the angular
size of this image. Total angular magnification depends on both lenses, and it increases when focal
lengths are small, since magnification is inversely proportional to focal length.

Solution: Angular magnification of compound microscope is:
M =M, xM,

where: i i
= M o —
fo ‘T f

Thus, to maximize total magnification, both f, and f, should be small.- Small objective focal

M, o<

length — highly magnified intermediate image - Small eyepiece focal length — strong magnifying

effect Hence, both lenses should have small focal lengths for maximum angular magnification.

Final Answer: ‘ Objective focal length small and eyepiece focal length small

Answer: (C)
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Q33.

Q34.

Concept: For a prism at minimum deviation:
. A+6m
in (2200
. sin (4
2

where A is prism angle and ¢, is angle of minimum deviation.
Solution: Given:
A=60°, 6, =30°

. 60+30 )
sm( 2 ) sin 45°

M= = = ane
i ( 6_20 ) sin 30
V2
=2 =2~ 1414

2

Closest option:
1.50

Final Answer:
Answer: (B)

Concept: In Young’s double slit experiment, interference occurs due to superposition of coherent

light waves from two slits. The fringe width is given by 8 = %, where A is wavelength, D is
screen distance, and d is slit separation. Constructive interference occurs when path difference is
nA (bright fringe), while destructive interference occurs when path difference is (2n + 1)4/2 (dark
fringe). These conditions produce alternate bright and dark fringes on the screen.

Solution: Given: d = 0.3mm =3x10"*m, D = 1.5m, 1 =600nm = 6 x 10~ mFringe width:

_AD _6x1077x1.5 _ 9x1077

_ -3 _
4 - 3x104 " 3x104 o x107m=3mm

Thus, fringe width is 3 mm.

Final Answer:
Answer: (A)
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Q3s.

Q36.

Concept: For a concave mirror, the mirror formula is:

Using Cartesian sign convention, distances measured against incident light are negative. Concave
mirror has negative focal length. The image position depends on object distance relative to focal
length and center of curvature. If object is beyond focal point, real and inverted image is formed in
front of mirror.

Solution: Given: u = -30cm, f = -20cm

B
-20 v =30
1 1+1_—3+2_ 1
v 20 30 60 60
v =-60cm

Negative sign indicates image is formed in front of mirror. Magnitude is 60 cm.

Final Answer:
Answer: (A)

Concept: In Young’s double slit experiment, when a thin transparent sheet of refractive index u
and thickness ¢ is introduced in front of one slit, it increases the optical path length of that slit.
This introduces an additional path difference (u — 1), causing a shift in the central fringe. The
fringe shift is given by:

b= % X (additional path difference)

Thus, the central maximum shifts without changing fringe width.

Solution: Additional optical path difference introduced:

A= (u-1)
Fringe shift:
D
=— - -(u—-1t
x=— (u=1)
Hence,
D(u- 1)t
x=—">
d
D(u-1
Final Answer: ('UT)t
Answer: (A)
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Q37.

Q38.

Concept: According to Einstein’s photoelectric equation:
Knax = hv — ¢

where Kn,x 1S maximum kinetic energy, 4v is energy of incident photon, and ¢ is work function.
If photon energy is less than work function, no emission occurs. This explains particle nature of
light and introduces the concept of photons.

Solution: Given: A = 500 nm, ¢ = 2 eVPhoton energy:

he 1240
L sy
1 500 Bev

Maximum kinetic energy:
Kmax =2.48-2=0.48¢V

Final Answer: |0.48 eV
Answer: (A)

Concept: According to de Broglie hypothesis, every moving particle is associated with a matter

wave whose wavelength is:

A==
P

For an electron accelerated through potential difference V, its kinetic energy is ¢V, and momentum

is p = V2meV. Hence,
h

2meV

This shows that matter exhibits wave-particle duality.

A=

Solution: Given: V = 150 VUsing standard approximation:

1.227
A(innm) = ——
VWV
1.227 1.227
A= —= ~ (.10
Viso 1225 o
Final Answer:
Answer: (A)
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Q39.

Q40.

Concept: According to Bohr’s model, electrons revolve in discrete energy levels around the
nucleus. The energy of the electron in the n’” orbit is quantized and given by:

_-136

E, = eV

n2

This quantization explains the stability of atoms and discrete spectral lines observed in hydrogen
spectrum.
Solution: For second orbit (n = 2):

_-13.6  —13.6

E, = P 7 - -3.4eV
Final Answer:
Answer: (A)

Concept: Radioactive decay follows an exponential law:

1 t/Ty)n
]

N=No(—

where T ; is half-life. The fraction remaining after time # determines how many half-lives have
passed. If 87.5% decays, then 12.5% remains, i.e.:

So 3 half-lives are required.
Solution: Given half-life = 10 days.Number of half-lives = 3

t =3 x 10 = 30days

Final Answer: |30 days
Answer: (A)
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Q41.

Q42.

Concept: A p-n junction diode allows current to flow easily in forward bias and blocks current in
reverse bias. In a half-wave rectifier, the diode conducts only during one half cycle of AC input,
converting alternating current into pulsating DC output. Ripple factor measures the amount of AC
component present in the output DC signal; lower ripple factor indicates smoother DC output.
Solution: During positive half cycle, diode is forward biased and conducts current. During
negative half cycle, it is reverse biased and blocks current. Hence output appears only for one half
of AC cycle, producing pulsating DC. This process is called rectification.Ripple factor indicates
the AC fluctuations in output DC and is minimized using filters.

Final Answer: | Converts AC to DC |

Answer: (A)

Concept: In a forward biased p-n junction diode, current starts flowing significantly only after
overcoming the cut-in voltage (barrier potential). The depletion region is formed due to diffusion
of electrons and holes across the junction, leaving behind immobile ions. This creates an internal
electric field which opposes further diffusion. Under forward bias, depletion width decreases and
conductivity increases; under reverse bias, it increases and conductivity decreases.

Solution: Given: V =10V, Vp =0.7V, R = 1 kQ = 1000 QEffective voltage across resistor:

Vr=10-0.7=93V

cuent [=YR_ 93 93x 107 A =93mA
R 1000
Final Answer:
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Q43.

Concept: In a common emitter configuration, a transistor works as an amplifier where a small
input base current controls a much larger collector current. This is due to transistor action, where
a small change in base-emitter current produces a large change in collector current. Current gain

is defined as:

B= Is
Thus, it amplifies weak signals.

Solution: A small input signal at base causes a large change in collector current due to charge
carrier injection and control of junction biasing. Hence, output power is higher than input, leading

to amplification.

Final Answer: ‘ Current is amplified

Answer: (A)

Q44.

Concept: A vernier caliper reading is given by:
Correct reading = MSR + (Vernier coincidence X LC)

Systematic errors are consistent, repeatable errors caused by zero error, faulty calibration, or
instrumental defects. These errors shift all measurements in one direction and can be corrected
using zero correction.

Solution: Given: MSR =2.4 cm, VC =6, LC =0.01 cm

Vernier reading = 6 X 0.01 = 0.06 cm

Total reading = 2.4 + 0.06 = 2.46 cm

Final Answer:
Answer: (A)
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Q45.

Concept: For a simple pendulum, the time period is:

L
T =2n,|—
8

oty
8

This shows that 77 is directly proportional to length L, so the graph between 72 and L is a straight

Squaring both sides gives:

line passing through the origin. The slope of this graph helps determine acceleration due to gravity

g.
Solution: Since 72 o« L, plotting T2 vs L gives a linear graph. The slope equals 4%2, hence g can

be calculated from experimental data.

Final Answer: | Linear graph
Answer: (A)
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