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NEET-UG Physics Sample Paper-11

Duration: 1 Hour Maximum Marks: 180

Instructions

 This paper contains a total of 45 Multiple Choice Questions.
e Each correct answer carries +5 marks.
e Each incorrect answer carries -1 mark.

» No negative marking for unattempted questions.

J

Q1. A screw gauge gives the following readings when used to measure the diameter
of a wire: Main scale reading: 0 mm; Circular scale reading: 52 divisions.
Given that 1 mm on the main scale corresponds to 100 divisions on the circular

scale. The diameter of the wire from the above data is:

(A) 0.052 cm
(B) 0.026 cm
(C) 0.005 cm
(D) 0.52 cm

Q2. A particle moves in a straight line such that its displacement x at any time ¢ is

given by x? = t? + 1. The acceleration of the particle at any time ¢ is:

A 1
(B) %
©) &
D) —-%

Q3. A projectile is fired at an angle of 45° with the horizontal. Elevation angle of

the projectile at its highest point as seen from the point of projection is:

(A) 60°
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Q4.

Q5.

Q.

(B) tan™! (

nlg &2

(C) tan™! (
(D) 45°

)

A block of mass M is pulled along a horizontal frictionless surface by a rope of
mass m. If a force F' is applied at one end of the rope, the force which the rope

exerts on the block is:

(A) FM

M+m

®) 31

F(M+m)
(O

(D) F

A ball of mass 0.15 kg is dropped from a height 10 m, strikes the ground and
rebounds to the same height. The magnitude of impulse imparted to the ball is
(g = 10 m/s) nearly:

(A) 0 kg m/s

(B) 4.2 kg m/s
(C) 2.1 kgm/s
(D) 1.4 kg m/s

A particle moves from a point (=2 +5/) to (4] +3k) when a force of (4i+3/) N

is applied. How much work has been done by the force?

(A) 87
(B) 117]
(C) 5]
(D) 21
(E) 107
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Q7.

Q8.

Q9.

Q10.

A potential energy function for a two-dimensional force is of the form U =

3x3y — 7x. The force component F is:

(A) 3x%y -7
(B) 7 — 9x2y
(C) 9x%y -7
(D) 3x3

A solid sphere of mass m and radius R is rotating about its diameter. A solid
cylinder of the same mass and same radius is also rotating about its geometrical
axis with an angular speed twice that of the sphere. The ratio of their kinetic

energies of rotation (Esppere/Ecylinder) 18:

(A) 1:4
B)1:5
(C)2:3
(D) 1:8

A circular disc of radius r and thickness /6 has moment of inertia / about
an axis passing through its center and perpendicular to its plane. It is melted
and recasted into a solid sphere. The moment of inertia of the sphere about its

diameter is:

(A) 1/5
(B) 1/10
©) 1/2
(D) 1/12

The escape velocity from the Earth is 11.2 km/s. The escape velocity from a

planet having twice the radius and the same mean density as the Earth is:

(A) 11.2 km/s
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QIl.

QI12.

Q13.

(B) 22.4 km/s
(C) 15 km/s
(D) 5.6 km/s

Two satellites of Earth §; and §; are moving in the same orbit. The mass of S

is four times the mass of S;. Which one of the following statements is true?

(A) The potential energies of Earth and satellite in the two cases are equal.
(B) S and S, are moving with the same speed.
(C) The kinetic energies of the two satellites are equal.

(D) The time period of S is four times that of S5.

[Image: A U-tube contains water and spirit separated by mercury. The mercury
columns in the two arms are in level with 10 cm of water in one arm and 12.5 cm

of spirit in the other.] What is the specific gravity of spirit?

(A) 0.8
(B) 0.6
(C) 1.25
(D) 0.4

A small spherical ball of radius r falls from rest in a viscous liquid. Due to
friction, heat is produced. The rate of production of heat when the ball attains

terminal velocity is proportional to:
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Ql14.

Q15.

Q1e6.

(A) r?
(B) r?
©) r
(D) r*

A copper rod of 88 cm and an aluminum rod of unknown length have their
increase in length independent of increase in temperature. The length of
aluminum rod is (@¢, = 1.7 x 102 Kl and a4y = 2.2 x 1075 K™ 1):

(A) 68 cm
(B) 113.9cm
(C) 88 cm
(D) 44 cm

One mole of an ideal gas at an initial temperature of 7 K does 6R joules of work
adiabatically. If the ratio of specific heats of this gas is 5/3, the final temperature
of gas will be:

(A) (T-4K
(B) (T+4) K
© (T-3K
(D) (T+8)K

A thermodynamic system is taken through a cyclic process ABCD A as shown in
the P — V diagram. The net work done by the system in one cycle is: [Image: A
rectangular PV graph with points A(V, 3P), B(4V, 3P), C(4V, P), and D(V, P)]

3p+
A
AL C

Pressure (P)

~
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Q17.

Q18.

Q19.

(A) 3PV
(B) 6PV
(C) 9PV
(D) 12PV

The root mean square speed of the molecules of a diatomic gas is v. When the
temperature is doubled, the molecules dissociate into two atoms. The new root

mean square speed of the atoms is:

(A) v
(B) vV2
(C) 2v
(D) 4v

A particle is executing SHM along a straight line. Its velocities at distances x;

and x; from the mean position are v| and v, respectively. Its time period is:

V2

NSNS

-V

1
(A) 27y [ 33
x2_x2
(B) 2745
2
2+ 2
(C) 2my |3

172

vZ4y2

D) 27| =3

172

The damping force on an oscillator is directly proportional to the velocity. The

units of the constant of proportionality are:

(A) kg s™!
(B) kg m s
(C) kg m s~2
(D) kg s
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Q20.

Q21.

Q22.

Q23.

Two point charges A and B, having charges +Q and —Q respectively, are placed
at certain distance apart and force acting between them is F. If 25% charge of A

1s transferred to B, then force between the charges becomes:

(A) F
B) 3%
(©)
(D) £

A parallel plate capacitor with air between the plates has a capacitance of 9 pF.
The separation between its plates is d. The space between the plates is now filled
with two dielectric slabs. One slab has dielectric constant K; = 3 and thickness
d /3, and the other slab has dielectric constant K, = 6 and thickness 2d/3. The

capacitance of the capacitor is now:

(A) 18 pF
(B) 45 pF
(C) 40.5 pF
(D) 20.25 pF

A spherical conductor of radius 10 cm has a charge of 3.2 x 1077 C distributed
uniformly on its surface. What is the magnitude of electric field at a point 15 cm
from the centre of the sphere? (Fleo =9 x 10° Nm? / Cz)

(A) 1.28 x 10* N/C
(B) 1.28 x 10° N/C
(C) 1.28 x 10 N/C
(D) 1.28 x 107 N/C

In a potentiometer circuit, a cell of EMF 1.5 V gives a balance point at 36 cm
length of wire. If another cell of EMF 2.5 V replaces the first cell, then at what

length of the wire will the balance point occur?
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Q24.

Q25.

Q26.

(A) 60 cm
(B) 21.6 cm
(C) 64cm
(D) 62 cm

The resistance of a wire is R ohm. If it is melted and stretched to n times its

original length, its new resistance will be:

(A) nR
(B) %
(C) n’R
(D) &

[Image: A circuit diagram consisting of a 12 V battery connected to a network of
four resistors: Ry = 2€Q, R, = 4€Q in parallel, which are in series with Rz = 1Q

and R4 = 5Q]. The total current flowing in the circuit is:

CIRCUIT DIAGRAM

Ri=20Q

MV

fortant 4 Ry=50

R3=10Q

MW

iy R2=40

i

12V

(A) 1.65 A
(B) 2.4 A
©) 1.2 A
(D) 3.0 A

A long solenoid has 1000 turns. When a current of 4 A flows through it, the
magnetic flux linked with each turn of the solenoid is 4 x 107> Wb. The

self-inductance of the solenoid is:
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Q27.

Q28.

Q29.

(A) 4H
(B) 3H
(C) 2 H
(D) 1H

A charged particle moves through a magnetic field perpendicular to its direction.
Then:

(A) The momentum changes but the kinetic energy is constant.
(B) Both momentum and kinetic energy change.
(C) Both momentum and kinetic energy are constant.

(D) Kinetic energy changes but the momentum is constant.

A circular coil of radius 10 cm, 500 turns and resistance 2€2 is placed with its
plane perpendicular to the horizontal component of the earth’s magnetic field. It
is rotated about its vertical diameter through 180° in 0.25 s. The induced EMF
in the coil is (Bg = 3 x 107 T):

(A) 3.8x 1073V
(B) 1.9x 1073V
(C) 5.7x 1073V
(D) 0.38x 1073V

The magnetic susceptibility is negative for:

(A) Paramagnetic materials only
(B) Diamagnetic materials only
(C) Ferromagnetic materials only

(D) Paramagnetic and ferromagnetic materials
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Q30. [Image: A wire in the shape of a semi-circle of radius R lies in the xy-plane and
carries a current / from left to right. A uniform magnetic field B is directed

along the positive z-axis]. The magnitude of the magnetic force on the wire is:

MAGNETIC FORCE ON A SEMI-CIRCULAR WIRE IN A UNIFORM FIELD.

y
11O T O e Uniform
®Magnetic Field (B)

GreTeTre (out of page)

(O]l o MENOINN O MEIO)
® ®© 0 6 0
O T ONOTETT®
Ol olle e

(0]
®
(O]
(0]

®
®
® 0o
®

(A) 2IRB
(B) nIRB
(C) IRB
(D) Zero

Q31. A series LCR circuit is connected to an AC voltage source. When L is removed
from the circuit, the phase difference between current and voltage is /3. If
instead C is removed from the circuit, the phase difference is again /3 between

current and voltage. The power factor of the circuit is:

(A) 0.5
(B) 1.0
(C) zero
(D) 0.866

Q32. In an electromagnetic wave, the amplitude of the electric field is 48 V/m. The

amplitude of the magnetic field is:

(A) 1.6x1077T
(B) 1.6x 1078 T
(C) 16x1077T
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(D) 16 x 1078 T

Q33. A ray of light is incident at an angle of i on one face of a prism of small angle A
and emerges normally from the other face. If the refractive index of the material

of the prism is u, then the angle of incidence is nearly equal to:

(A) A/
(B) A/2u
(C) uA
(D) &2

Q34. An object is placed at a distance of 40 cm from a concave mirror of focal length
15 cm. If the object is displaced through a distance of 20 cm towards the mirror,

the displacement of the image will be:

(A) 30 cm away from the mirror
(B) 36 cm away from the mirror
(C) 30 cm towards the mirror

(D) 36 cm towards the mirror

Q35. [Image: A diagram showing a biconvex lens of focal length f being cut into two
identical plano-convex lenses along the vertical plane.] If the original lens has a

power P, what is the power of each resulting plano-convex lens?

LENS DISSECTION PROBLEM DIAGRAM
ORIGINAL BICONVEX LENS

CUTTING ALONG VERTICAL PLANE

| VERTICAL PLANE
Original Power: P

(A) P
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Q36.

Q37.

Q38.

(B) 2P
(C) P/2
(D) P/4

In a Young’s double slit experiment, the path difference at a certain point on the
screen between two interfering waves is %th of the wavelength. The ratio of the

intensity at this point to that at the center of a bright fringe is:

(A) 0.853
(B) 0.5

(C) 0.707
(D) 0.924

The threshold frequency for a photosensitive metal is 3.3 x 10'* Hz. If light
of frequency 8.2 x 10'* Hz is incident on this metal, the cutoff voltage for the

photoelectric emission is nearly:

(A) 2V
(B) 3V
C) 5V
(D) 1V

An electron is accelerated from rest through a potential difference of V volt.
If the de Broglie wavelength of the electron is 1.227 x 1072 nm, the potential

difference is:

(A) 10V
(B) 10>V
C) 10° Vv
(D) 10* V
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Q39.

Q40.

Q41.

The ratio of wavelengths of the last line of Balmer series and the last line of

Lyman series is:

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

[Image: A graph showing the variation of stopping potential Vy with frequency
v for two different photosensitive materials A and B. Curve B is shifted to the
right of curve A with a greater threshold frequency.] Which of the following

statements 18 correct?

Stopping Potential
V, (Volts)

oA VoB
Frequency v (Hz)

(A) Work function of A is greater than B.
(B) Work function of B is greater than A.
(C) Both have the same work function.

(D) Slope of curve A is greater than slope of curve B.

The half-life of a radioactive substance is 30 minutes. The time (in minutes)

taken between 40% decay and 85% decay of the same radioactive substance is:

(A) 15
(B) 30
(C) 45
(D) 60
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Q42.

Q43.

Q44.

Q45.

In a common emitter (CE) amplifier, the audio signal voltage across the collector
resistance of 2 kQ is 2 V. Suppose the current amplification factor of the

transistor is 100. If the base resistance is 1 k€2, then the input signal voltage is:

(A) 10 mV
(B) 20 mV
(C) 30 mV
(D) 15 mV

The output Y of the logic circuit shown in the figure is: [Image: A logic circuit
consisting of two inputs A and B. A and B are connected to a NAND gate, and
the output of the NAND gate is fed into both inputs of a second NAND gate
acting as a NOT gate. ]

(A) A-B
(B) A-B
C A+B
(D) A+ B

In a p — n junction diode, change in temperature due to heating:

(A) affects only forward resistance
(B) affects only reverse resistance
(C) affects the overall V — I characteristics

(D) does not affect resistance of p — n junction

In an experiment to find the focal length of a convex mirror, a convex lens of
focal length f7 is used. The object is placed at a distance a from the lens. The
mirror is placed behind the lens such that the image formed by the lens-mirror
combination coincides with the object. If the distance between the lens and the

mirror is d, the focal length of the convex mirror is:
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afL
(A) a—fr d

(B) ! [ afr d]
© i -

Cl+fL

) 4 [;f; dl
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Ql.

Detailed Solutions

Concept:
The least count (LC) of a screw gauge is defined as the ratio of the pitch to the total number of

divisions on the circular scale. The total reading is calculated as:
Total Reading = Main Scale Reading (MSR) + (Circular Scale Reading (CSR) x LC)

Solution:
1. First, find the Pitch. The problem states 1 mm on the main scale corresponds to 100 divisions
(implying one full rotation moves 1 mm if the scale is standard, or simply given the scale ratio). 2.
The Least Count (LC) is:

1 mm

LC =—— =0.01
C 100 0.01 mm

3. Given MSR = 0 mm and CSR = 52 divisions. 4. The diameter (Total Reading) is:
Diameter = 0 + (52 X 0.01 mm) = 0.52 mm
5. Convert the result to centimeters (cm):
0.52 mm = % cm = 0.052 cm

Final Answer: The diameter of the wire is 0.052 cm.

Answer: (A)
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Q2.

Concept:

implicitly as x> = f(t), we use chain rule differentiation.
Solution:
1. Given the equation:

2= +1

2. Differentiate both sides with respect to ¢:

dx
2x— =2t
xdt

t
Xyv=1f — v=-—
X

d d
E(XV) = E(t)

Final Answer: The acceleration is 1/x>.

Answer: (C)

Acceleration is the second derivative of displacement with respect to time. For a function defined

3. Differentiate again with respect to ¢ to find acceleration (a):
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Q3.

Concept:

The elevation angle (¢) is the angle made by the line joining the point of projection to the highest
point with the horizontal. This is different from the projection angle (8).

Solution:

1. At the highest point, the coordinates are (R/2, H), where R is range and H is maximum height.
2. The tangent of the elevation angle ¢ is:

tan H 2H
ang = — = —
R/2 R
3. We know the formulas for H and R:
u?sin’ @ u?sin20  2u?sinfcosd
H = 5 R =] =]
2g g g

4. Substitute these into the expression for tan ¢:

ang =2 (00 ()

2g 2u? sin @ cos @
tan ¢ sin @ 1‘[ 9
an ¢ = = —tan
2cosf 2

5. Given 6 = 45°, tan45° = 1:

tan ¢ = %(l) = % = ¢ = tan~! (%)

Final Answer: The elevation angle is tan™'(1/2).

Answer: (B)
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Q4.

Concept:

When a system of masses is pulled, the entire system moves with a common acceleration (a). The
internal force (tension) between components depends on the mass being accelerated behind the
point of contact.

Solution:

1. Total mass of the system (rope + block) = M + m. 2. The acceleration a of the whole system is:

F
a =
M+m

3. To find the force the rope exerts on the block, consider the free body diagram (FBD) of the
block. 4. The only horizontal force acting on the block of mass M is the tension/force from the

rope (T'). 5. Using Newton’s second law for the block:

T=MXa
6. Substitute the value of a:
F FM
T=M =
M+m M+m

Final Answer: The force is FM /(M + m).

Answer: (A)
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Qs.

Concept:

Impulse (/) is defined as the change in momentum: J = Ap = m(v s —v;). Since the ball rebounds
to the same height, the speed of impact equals the speed of rebound, but the direction is reversed.
Solution:

1. Calculate the velocity just before hitting the ground (v;):

Vv = \/2gh = V2 x 10 x 10 = V200 = 10V2 m/s (downwards)
2. Since it rebounds to the same height, the velocity just after impact (v r) is:
VE= 10V2 m/s (upwards)
3. Taking upwards as positive, the change in velocity is:
Av =vs—v; = 10V2 - (=10V2) = 20V2 m/s

4. Calculate impulse:
J =mAv = 0.15 x 20V2 = 3V2 kg m/s

5. Using V2 ~ 1.414:
J =3x1.414 = 4242 kg m/s

Final Answer: The magnitude of impulse is approximately 4.2 kg m/s.

Answer: (B)
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Q6.

Concept:
Work done by a constant force is defined as the dot product of the force vector and the displacement
vector:

W=F-d

where d = 7 — 7.
Solution:
1. Identify the initial position vector 7 and final position vector 75:

2 =—2?+5f

Pr=4] + 3k
2. Calculate the displacement vector d:

=

d=7y—7 = (0= (=2)i+ (4=5)] + (3 - 0)k

- A

d=2i-]+3k

3. The force vector is given as:
F=47+3] + 0k

4. Calculate the work done using the dot product:
W=F-d=#2+G)(=D+(00)

W=8-3+0=5]

Final Answer: The work done is 5 J.

Answer: (C)
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Q7.

Concept:

F=-VU

ou

Fo=-——
o Ox

Solution:

1. The given potential energy function is:

U =3x>y—Tx

oU_ 8 5. @
Ty = 3e X Y) = 5o (Tx)

‘Z—Z:(s‘x3x2)y—7:9x2y—7

3. Apply the negative sign to find the force component F:
ou
Foe () -0y
Ox

1 = 7—9x2y

Final Answer: The force component F, is 7 — 9x%y.

Answer: (B)

The conservative force F is related to the potential energy U by the negative gradient:

The x-component of the force is given by the negative partial derivative of U with respect to x:

2. Differentiate U partially with respect to x (treating y as a constant):
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Q8.

Concept:
The rotational kinetic energy (K) is given by:

1 2
K==xI
20.)

where [ is the moment of inertia and w is the angular speed.

Solution:
1. For the solid sphere:
2
Isphere = ngZ
1(2 1
Ksphere = 5 (ngz) w? = ngzwz

2. For the solid cylinder:

1
Icylinder = EmRz

The angular speed is given as 2w:
Koo _lle ) 2 _ 1 R2(402) = mR2W2
cylinder = D) 2m ( w) - 4m ( w ) =mrw

3. Find the ratio: 1 )
Ksphere _ ng w 1

Kcylinder mR?w? 5

Final Answer: The ratio of their kinetic energies is 1 : 5.

Answer: (B)
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Q9.

Concept:

When an object is melted and recasted, its volume remains constant. The moment of inertia
depends on the mass distribution relative to the axis.

Solution:

1. Volume of the disc (Vy):

2 r 7'['7'3

V4 = Area X thickness = r X 3 = -

2. Volume of the sphere (V;):

3. Equating volumes (V; = Vj):
3 3 3
nr 4
- = - R3 —_— — I
6 3" 2 8

4. Initial moment of inertia of disc (/):

5. Moment of inertia of sphere (I’):

6. Relate I’ to I:

Final Answer: The moment of inertia of the sphere is 7/5.

Answer: (A)
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Q10.

Concept:
2GM
Ve =\ "p

Substituting mass M = density(p) X Volume = p X %ﬂR3Z

/2G 17R3 8
Ve = —plz =R gﬂ'Gp

Thus, for constant density, v, « R.

Escape velocity (v.) is given by:

Solution:
1. Let vg be the escape velocity of Earth and vp be that of the planet. 2. Given pp = pg and
Rp =2REg. 3. Since v, is directly proportional to R when density is constant:

vp _ RP 2RE
VE B RE B RE

=2
4. Therefore, vp = 2 X vg:
vp =2 X% 11.2 km/s = 22.4 km/s

Final Answer: The escape velocity from the planet is 22.4 km/s.

Answer: (B)
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Q11.

Concept:
According to Kepler’s Third Law (Law of Periods), the square of the time period of a satellite is
proportional to the cube of the semi-major axis of its orbit (72 o r®). For satellites in the same
orbit, the orbital speed (v = \/GT/r) and time period are independent of the mass of the satellite.
Solution:
1. Since both satellites S; and S, are in the same orbit, their distance r from the center of the Earth

is the same. 2. The orbital speed v is given by:

|IGM
V=4/—
-
Since G, M (mass of Earth), and r are constant for both, v{ = v,. 3. The time period T is given by:

2
o2
1%

Since r and v are the same for both, 77 = T». 4. Potential Energy (U = —-GmM /r) and Kinetic
Energy (K = %mvz) both depend on the mass m of the satellite. Since m; = 4m;, their energies
will be different. 5. Therefore, the only true statement is that they move with the same speed.
Final Answer: S| and S, are moving with the same speed.

Answer: (B)
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Q12.
Solution
Concept:
In a U-tube containing immiscible liquids, the pressure at the same horizontal level in a continuous
static fluid must be equal. We choose the interface of the mercury and the liquids as the reference
level.
Solution:
1. Let p,, be the density of water and py be the density of spirit. 2. At the interface level (the top
of the mercury column), the pressure from the water column must equal the pressure from the
spirit column.
Patm +nghw =Parm + psghs
3. Simplifying the equation:
pwhw = pshs
4. Given h,, = 10 cm and Ay = 12.5 cm:
10py, = 12.5p5
5. Specific gravity is the ratio of the density of the substance to the density of water (p5/p):
10 100
Specific Gravity = 5—; =15 - 15" 0.8
Final Answer: The specific gravity of spirit is 0.8.
Answer: (A)
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Q13.

Concept:

When a ball reaches terminal velocity, the net force is zero, and the work done by the viscous force
is converted into heat. The rate of heat production (dQ/dt) is equal to the power dissipated by the
viscous force (P = F), - v;).

Solution:

1. The viscous force F), is given by Stokes’ Law:

F, = 6nnrv;
2. The terminal velocity v, is proportional to the square of the radius:

2r2(p —
Vt:%fﬁs s vy r?

3. The rate of heat production (Power) is:

4. Substitute the dependencies:

d
d—?oc(rxv,)xvtocrxvg

5. Since v, o r2, then v? o r*:
t dQ
4
— xrXr'=r
dt

Final Answer: The rate of heat production is proportional to 7.

Answer: (C)

5
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Q14.

Concept:
If the difference in length between two rods is independent of temperature, it means both rods
expand by the same amount for the same change in temperature (AL; = AL»).
Solution:
1. The linear expansion formula is AL = LaAT. 2. For the change in length to be independent of
temperature change AT

LeuacuAT = Lajay AT

Lcuacy = Lajaa;

3. Substitute the given values (L¢,, = 88 cm, ¢, = 1.7 X 1073, aq = 2.2 X 1072):
88x1.7%x107° =Ly x22%x107°

4. Solve for L 4;:
_ 88x1.7 83

Lar==—757=57%
LA1=40><1.7=68CI’I1

1.7

Final Answer: The length of the aluminum rod is 68 cm.

Answer: (A)
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Solution

Concept:

In an adiabatic process, the work done by the gas (W) is related to the change in internal energy

(AD).

nR(T; =T
W= -AU = -nC,aT = "RE 2 T7)
vy—-1
Solution:

6R
5
2-1

3. Simplify the denominator:

4. Substitute back into the equation:

6R

1. Givenn =1, W =6R, T; =T, and y = 5/3. 2. Use the formula for adiabatic work:

3 1-R(T-Ty)

_R(T-Ty) 3R(T-Ty)

2/3
5. Divide both sides by R and solve for T:

3Ty

12
2

Final Answer: The final temperature is (T — 4) K.

Answer: (A)

4:T—Tf - Tf:T—4

2

=3(T-Ty)
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Q1e6.

Concept:
In a P — V diagram, the work done in a cyclic process is equal to the area enclosed by the loop. If
the cycle is clockwise, the net work done by the system is positive. If it is anti-clockwise, the net
work done is negative.
Solution:
1. The process ABCD A forms a rectangle on the P — V graph. 2. The change in volume (length
of the rectangle) is:

AV =Vp —V4 =4V -V =3V

3. The change in pressure (height of the rectangle) is:
AP =Ps—Pp=3P-P=2P
4. The area of the rectangle represents the work done W:
W = length X height = (3V) x (2P)

W = 6PV

5. Since the cycle A —» B — C — D — A is clockwise, the work done is positive.
Final Answer: The net work done is 6PV.

Answer: (B)
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Q17.

Concept:
The root mean square (rms) speed of gas molecules is given by the formula:

3RT
Vims = 7

where T is the absolute temperature and M is the molar mass of the gas particles.
Solution:

1. Initial state: Diatomic gas with molar mass M at temperature 7'.

/3RT
V=4 —
M

2. Final state: The temperature is doubled (7’ = 2T"). The molecules dissociate into two atoms,

meaning the new molar mass of the particles is half the original (M’ = M /2). 3. Calculate the

. [3R@T)  [3R-2T -2
V"IN M2 T M

RT
o = [a. 3BT _, [3RT
M M

new rms speed v’:

4. Substituting the initial velocity v:

v =2y

Final Answer: The new root mean square speed is 2v.

Answer: (C)
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Q18.

Concept:
For a particle in Simple Harmonic Motion (SHM), the relationship between velocity (v), displace-

ment (x), amplitude (A), and angular frequency (w) is:
V2 = w? (A% - x?)

Solution:
1. Write the equations for the two given positions:

V=0 (A% —()
vi=w?(A?-x3) —(2)

2. Subtract equation (2) from equation (1):

v% - v% = w?(A? —x%) — w*(A? —x%)
22 _ 2,2 2
Vi —v; = w (x5 —x7)
3. Solve for w:
2 _ Vv v
W=5T 5 T YWE\ o2
X X 7X
4. The time period 7 is related to w by T = 27/ w:
2 _ .2
2 X5 —X
T = =2n % ;
vi-vy Vi™"2
P
. . . . x2—x2
Final Answer: The time period is 27 V% v; .
)

=

Answer: (B)
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Q19.

Concept:
The damping force Fy is proportional to the velocity v of the oscillator. This can be written as:

F;=-bv

where b is the damping constant or the constant of proportionality.
Solution:

1. From the equation F' = bv (ignoring the negative sign for units), we have:

F
==
v

2. Substitute the SI units for Force and Velocity:

B Newton B N
" meter/second ms-!

[b]

3. Since I N = 1 kg m s~
kg ms~2
[b] = =2
ms

4. Simplify the units:
-2
m s
b]=kg: — - — =kgs!
[6] = kg T = e

Final Answer: The units of the constant are kg s~!.

Answer: (A)
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Q20.

Concept:
Coulomb’s Law states that the force between two point charges is:

lg192]

F=k
"

When charges are modified, the new force depends on the product of the new charges.
Solution:
1. Initial charges are g4 = +Q and gp = —Q. Initial force:

2. 25% of charge A is transferred. 25% of Q is Q /4. 3. New charge on A (¢’,):

;o Q0 _ 30
Gu=0 4" 4
4. New charge on B (¢7):
, Q0 _ 30
qB:_Q+Z:_T

5. The new force F’ is:

_Jaagsl | Go/4Ge/e

F, r2 r2
22\ 0,
16\ 2] 16

Final Answer: The force becomes 9F/16.

Answer: (B)
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Q21.

Concept:
When a capacitor is filled with slabs of different dielectrics of different thicknesses, it can be
treated as a series combination of capacitors. The equivalent capacitance C,, is given by:

1 1 1

Ceq Cl C_Z

KeA

The capacitance of a plate filled with dielectric K and thickness 7 is C = =

Solution:
1. Initial capacitance Cp = EOTA = 9 pF. 2. The capacitor is now divided into two parts in series: -

CywithK; =3 andy = d/3:

-Cywith K, = 6 and t, = 2d/3:

_ 6epA B 18€pA _ €A

C = — =
27 24/3° 2d d

3. Since C; = 9Cy and C, = 9C) are in series:

Ci-C _ 9Cy-9Cy 81C;

C = = =
T CI+Cy 9C+9C,  18C

=4.5Cy

4. Calculate final value:
Chew =4.5%x9 pF =40.5 pF

Final Answer: The capacitance is 40.5 pF.

Answer: (C)
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Q22.

Concept:
For a uniformly charged spherical conductor, the electric field at a point outside the sphere ( > R)
is calculated as if all the charge were concentrated at the center. The formula is:

1 g

.
Arey r?

Solution:
1. Given values: - ¢ =3.2x 1077 C-r=15cm = 0.15m - k = 9 x 10° Nm?/C? 2. Substitute

into the formula:
_9x10”x3.2x 1077

(0.15)2

E
3. Simplify the numerator and denominator:

_ 28.8x 107
©0.0225

4. Calculate the final value:

2880 s
E= = 1.
50005 = 128X 10°NIC

Final Answer: The magnitude of electric field is 1.28 x 10> N/C.

Answer: (B)
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Q23.

Q24.

Concept:
A potentiometer works on the principle that the potential drop across any length of the wire is
directly proportional to its length (V o [), provided the current and resistance per unit length are

constant.
E,

E, I
Solution:
1. Given: - E; =15V, =36 cm- E, =2.5V, [, =? 2. Using the ratio formula:

1.5 36
25 I
3. Rearrange to solve for /5:
2.5
lh =36 x —
? 1.5
4. Simplify the fraction (2.5/1.5 = 5/3):
5
I =36 % 3

I[ph=12%x5=60cm

Final Answer: The balance point will occur at 60 cm.

Answer: (A)

Solution
Concept:
When a wire is stretched, its volume remains constant. Resistance is given by R = p%. As length
(L) increases, the cross-sectional area (A) must decrease to keep Volume (V = A X L) constant.
Solution:
1. Initial resistance: R = p%. 2. New length L’ = nL. 3. Since Volume V=A-L=A"-L":
A-L A-L A
A’ = = = —
L nL n
4. New resistance R’:
R = L' nL
~Pa TP
L
R = 2 -
?lo3)
5. Therefore, R’ = n*R.
Final Answer: The new resistance will be n’R.
Answer: (C)
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Q2s.
Solution
Concept:
To find the total current, first find the equivalent resistance (R, ) of the entire network. Then apply
Ohm’s Law (I = V/R.g).
Solution:
1. Identify the components: R; = 2Q and R, = 4Q are in parallel. 2. Equivalent resistance of the
parallel part (R),):
1 1 1 241 3 4
— (=— 4 —=———==- — R :—Qzl?)gg
R, 2 4 4 4 P3
3. This parallel combination is in series with R3 = 1Q and R4 = 5Q. 4. Total Equivalent
Resistance (Reg):
Reg =R, +R3+R4=133+1+5=7.33Q
5. Total current (/) using V = 12 V:
Vv 12
I= =——~1637A
Req 733
6. Rounding to the nearest option: 1.65 A.
Final Answer: The total current is 1.65 A.
Answer: (A)
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Q26.

Q27.

Concept:
Self-inductance (L) is the property of a coil that opposes the change in current. The total magnetic
flux (D;4:47) linked with a solenoid is proportional to the current (/) flowing through it:

Dora1 = N = LI

where N is the number of turns and ¢ is the flux through a single turn.
Solution:
1. Given: - N = 1000 - ¢ =4 x 1073 Wb - I = 4 A 2. Calculate the total flux:

@011 = N¢p = 1000 x4 x 107> = 4 Wb

3. Use the relation ®;,;,; = LI:

4=Lx4
4. Solve for L: p
L= 1 1H
Final Answer: The self-inductance is 1 H.

Concept:

The magnetic force (ﬁ =q(V X E)) acting on a charged particle is always perpendicular to its
velocity. Since the force is perpendicular to the displacement, the work done by the magnetic field
is zero.

Solution:

1. Since work done W = 0, by the Work-Energy Theorem, the change in kinetic energy AK = 0.
Thus, kinetic energy remains constant. 2. Speed (v) is constant because kinetic energy (1/2mv?)
is constant. 3. However, the magnetic force acts as a centripetal force, constantly changing
the direction of the velocity vector. 4. Momentum (p = mV) is a vector quantity. Even if the
magnitude (speed) is constant, the change in direction means the momentum vector is changing.

Final Answer: The momentum changes but the kinetic energy is constant.

Answer: (A)
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Q28.

Q29.

Concept:
According to Faraday’s Law of Induction, the average induced EMF (e) is given by the rate of
change of magnetic flux: G ©
=D
e=-N i -N By v
where @ = BA cos 6.
Solution:
1. Initial flux (6§ = 0°): ®; = ByA. 2. Final flux after 180° rotation (6 = 180°): @, =
BpAcos(180°) = =By A. 3. Change in flux: A® = &y — ®; = -ByA — ByA = -2BgA. 4.
Calculate area A = 77
A =1(0.1)> = 0.017r m?

5. Calculate EMF magnitude:

2By A 2x3%x1073x0.0lx
le] =N =500 x 035
6. Simplify:
| = 1000 x 3 x 1075 x 0.0314 _ 3x 1072 x 0.0314
A= 025 - 0.25
_0.000942

le| = ~3.768x 1073V

7. Rounding gives 3.8 x 1073 V.
Final Answer: The induced EMF is 3.8 x 1073 V.

Answer: (A)

0.25

Concept:

Magnetic susceptibility (y,;) measures how a material responds to an external magnetic field. It is
defined by M = y,,H.

Solution:

1. Diamagnetic materials create an induced magnetic field in a direction opposite to the external
magnetic field. This means they are weakly repelled. Consequently, their susceptibility y,, is
negative. 2. Paramagnetic materials have a small positive susceptibility. 3. Ferromagnetic
materials have a large positive susceptibility. 4. Therefore, a negative value is a unique characteristic
of diamagnetism.

Final Answer: The magnetic susceptibility is negative for diamagnetic materials only.

Answer: (B)
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Q30.

Concept:
The magnetic force on a curved wire in a uniform magnetic field is equal to the force on a straight
wire connecting the two endpoints of the curve.

ﬁ = I(Zeff XE)

where L, 7 1s the vector displacement from the start point to the end point.

Solution:

1. For a semi-circle of radius R, the starting point is at (—R, 0) and the end point is at (R, 0)
(assuming the center at origin). 2. The effective length vector Ze £ 1s the straight line distance
between the ends:

L.sy = 2R (along the x-axis)

3. The magnetic field B is along the z-axis (perpendicular to the wire’s plane). 4. The magnitude
of the force is:
F=1-Less-Bsin(90°) = I(2R)B

F =2IRB

Final Answer: The magnitude of the magnetic force is 2IRB.

Answer: (A)

42 | Collegedunia |



https://www.collegedunia.com

NEET

UG Sample Paper Physics

Q31.

Q32.

Concept:

X1

The phase difference ¢ in an LCR circuit is given by tan ¢ = %XC'. The power factor is cos ¢.

Solution:

1. Case 1: L is removed. The circuit is RC.
X X
tan(7r/3)=?c — \/§=7C — Xc = RV3

2. Case 2: C is removed. The circuit is LR.

X X
tan(ﬂ/3)=7L — «f:% — X, =RV3

3. In the original LCR circuit, since Xy = X¢, the circuit is in resonance. 4. For resonance, the
net reactance X = Xy — X¢ = 0. 5. The phase difference ¢ becomes 0:

0
tang=—=0 = ¢=0

==
6. Power factor = cos ¢ = cos(0) = 1.
Final Answer: The power factor is 1.0.
Answer: (B)

Concept:
In an electromagnetic wave traveling in a vacuum, the ratio of the amplitude of the electric field

(Ep) to the amplitude of the magnetic field (By) is equal to the speed of light (¢).

_Eo

CcC =
By

Solution:
1. Given Eg = 48 V/m and ¢ = 3 x 10® m/s. 2. Rearrange the formula to solve for By:

E
Bo=—
C
3. Substitute the values: -
By= ——
07 3% 108

4. Perform the division:
Bp=16x108T=1.6%x10""T

Final Answer: The amplitude of the magnetic field is 1.6 x 10~/ T.

Answer: (A)
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Q33.

Concept:
sini
sinry *

For light passing through a prism, the relations are r{ + r, = A and u = If a ray emerges
normally, the angle of emergence e = 0.

Solution:

1. Emerges normally means e = 0, which implies the angle of refraction at the second face r, = 0.
2. Using r; +rp = A:

ry + 0=A = ry = A
3. Apply Snell’s Law at the first face:

sin i sin i

sinr; sinA

4. For small angles, sin 6 ~ 6 (in radians):

i
H= 4

5. Solving for i:
i=puA

Final Answer: The angle of incidence is nearly equal to uA.

Answer: (C)
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Q34.

Q3s.

Concept:

The mirror formula is % = % + % We calculate the image position v for two different object
positions u; and u,.

Solution:

1. Initial state: f = —15 cm, u; = —40 cm.

2. Final state: Object moves 20 cm towards mirror. New uy = —40 + 20 = =20 cm.

1 1 1 1 1 1 3-4 1
60

—_— s db—s — - R

15 v T 20 T v, 20 15 60
vy = —60 cm
3. Displacement of image:

Av = |vy| = |v1| =60 -24 =36 cm

4. Since v changed from —24 to —60, the image moved further away from the mirror.
Final Answer: The image displacement is 36 cm away from the mirror.

Answer: (B)

Solution

Concept:

Lens Maker’s formula: % =(u-1) (R% - Riz) Power P = 1/f.
Solution:

1. For a biconvex lens with radii R and —R:

P= -1z~ ) =G-D(F]

2. When cut vertically, we get two plano-convex lenses. For one such lens, Ry = R and R, = 0. 3.

P == (5- =) =e-0(g]

New Power P’:

4. Comparing P and P’:

P==
2

Final Answer: The power of each resulting lens is P/2.

Answer: (C)

45 | Collegedunia |



https://www.collegedunia.com

NEET UG Sample Paper Physics

Q36.

Concept:
The intensity / at any point where the phase difference is ¢ is given by:

I=1,,x cos? (%)

The relationship between phase difference (¢) and path difference (Ax) is:
2n
= —Ax
¢ A

Solution:
1. Given the path difference Ax = % 2. Calculate the phase difference:

b= 2 (A =«
S A\8) 4
3. Substitute the phase difference into the intensity formula:
/4 n
Il = s cos? (%) = — cos? (g)
4. Use the identity cos? 6 = W:

1
I 1+cos(n/4) 1+E
Lnax - 2 - 2

5. Simplify the expression (% ~ 0.707):

I 140707 1707

= 0.8535
Imax 2 2
Final Answer: The ratio is 0.853.
Answer: (A)
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Q37.

Concept:
Einstein’s photoelectric equation relates the energy of incident photons to the work function and
the maximum kinetic energy (stopping potential V):

hv = hvg + eVy, = eV = h(v —v)

Solution:
1. Given: - v = 82 x 10" Hz - vy = 3.3 x 10 Hz - h ~ 6.63 x 1073* Js 2. Calculate the

frequency difference:
Av=v—vy=(82-33)x10"=49x10"Hz
3. Use the energy equation:
eV = (6.63 x 1073%) x (4.9 x 10'%)

eV, ~ 3248 x 10720 ]

4. Convert energy to electron-volts by dividing by e = 1.6 x 10~!° C:

3248 x 10720 3.248

= = ~2.03V
ST 1.6x10°19 1.6

Final Answer: The cutoff voltage is nearly 2 V.

Answer: (A)
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Q38.

Concept:
The de Broglie wavelength A of an electron accelerated through a potential V is given by the
approximation:
1.227
A= ———
W
Solution:

1. Given A = 1.227 x 10~2 nm. 2. Substitute into the formula:

1.227
1.227x107%2 = ===
A%

3. Simplify and solve for VV:
1

1072 = —
Vv

VV = =100

1
102
4. Square both sides:

V = (100)> = 10,000 V = 10* V

Final Answer: The potential difference is 10* V.

Answer: (D)
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Q39.

Q40.

Concept:
The wavelength A of spectral lines is given by the Rydberg formula:

1 11
jzR(—z——z)
noom

The "last line" of a series (series limit) occurs when 7, = 0.
Solution:

1. For Lyman series, n; = 1. Last line (1, = 00):

N R A DN
o\ x) L= R

2. For Balmer series, n; = 2. Last line (np = o0):

I 1 1Y R .o 4
A5 \22 ) 4 BTR
3. Find the ratio:
Ap _4/R
A 1/R ™
Final Answer: The ratio is 4.
Answer: (B)

Concept:

Einstein’s photoelectric equation in terms of stopping potential Vj is:

h D
Voz(—)v——o
e e

This is a linear equation y = mx + ¢, where the slope is /e (constant for all materials) and the
x-intercept is the threshold frequency vy. Work function @y = hvy.

Solution:

1. From the graph, material B has a higher threshold frequency than material A (vop > vp4). 2.
Since @ o v, the work function of B must be greater than the work function of A. 3. The slopes
of both curves are equal to //e, so the statement about different slopes is incorrect. 4. Therefore,
the correct conclusion is that B has a greater work function.

Final Answer: Work function of B is greater than A.

Answer: (B)
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Q41.

Q42.

Concept:

The amount of radioactive substance remaining is given by N = Noe~Y or N = Ny(1/2)", where
n is the number of half-lives.

Solution:

1. At 40% decay, the amount remaining is N1 = 60%Ny = 0.6Ny. 2. At 85% decay, the amount
remaining is Ny = 15%Ny = 0.15Ny. 3. We need to find the time interval At between these two

states:
N>
N,y  0.6Ny, 4

015N, 1 _ (1)
2

4. Since % = (1/2)", where n is the number of half-lives elapsed during this interval, we see
n =2. 5. Time taken At = n X Tjj» = 2 X 30 minutes = 60 minutes.
Final Answer: The time taken is 60 minutes.

Answer: (D)

Concept:
In a CE amplifier, the voltage gain A, is given by:
Vout R_C

A = =
Y Vln IBRB

where $ is current gain, R is collector resistance, and Rp is base resistance.
Solution:
1. Given: V,,; =2V, Rc = 2000Q2, Rp = 10002, and § = 100. 2. First, calculate the voltage

gain:

2000
Ay = IOOXM =100 x 2 =200
3. Now, find V;;, using V,,,; = Ay X Vip:
2 =200x%xV;,
4. Solve for V;,:
2
Vin = 200 = 001V
5. Convert to millivolts:
0.01V=10mV

Final Answer: The input signal voltage is 10 mV.

Answer: (A)
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Q43.

Q44.

Concept:
A NAND gate followed by another NAND gate with tied inputs (acting as a NOT gate) results in
an AND operation.

Output of first gate = A - B

Output of second gate = (A-B) = A- B

Solution:

1. The first gate is a NAND gate with inputs A and B. Its output is X = A - B. 2. The second
gate has both its inputs connected to X. The output of a NAND gate with identical inputs X is
X - X = X, which is the NOT operation. 3. Therefore, the final output Y is:

Y = NOT(X) = NOT(NAND(A, B))

Y=A-B=A-B

4. This logic configuration represents an AND gate.
Final Answer: The outputis A - B.

Answer: (A)

Concept:

The properties of semiconductors are highly temperature-dependent. Heating increases the number
of minority charge carriers due to thermal excitation across the energy gap.

Solution:

1. In a p — n junction, the leakage current (reverse saturation current) is highly sensitive to
temperature. 2. The forward bias current also changes because the barrier potential decreases
as temperature increases. 3. Since both forward and reverse currents are modified, the entire
current-voltage (V — I) characteristic curve shifts. 4. Therefore, heating affects the overall V — I
characteristics of the diode.

Final Answer: It affects the overall V — I characteristics.

Answer: (C)
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Q45.

Concept:

For the final image to coincide with the object, the light rays must retrace their path. This happens
if the rays strike the convex mirror normally (perpendicularly). Light rays strike a mirror normally
if they are directed towards its center of curvature (C).

Solution:

1. The lens forms an image at position v. For the rays to be normal to the mirror, this image must

be at the center of curvature of the mirror. 2. Calculate v using the lens formula:

1 1 1 1 1 1 a- fr
_———_-—_ e - = — 4+ — = —
fo v u v fo —a afp
_ afr
a-—fL

3. This image distance v is measured from the lens. The mirror is at distance d from the lens. 4.
The distance from the mirror to the center of curvature (R) is:

afr
R=v-d=——"--d
a-fr
5. The focal length of the mirror f,, is R/2:
1
fin == aft _ 7
2|la-fL
; . _1]|.af
Final Answer: f, = 5 [a_ }“L - d].
Answer: (B)
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