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NEET-UG Physics Sample Paper-8

Duration: 1 Hour Maximum Marks: 180

Instructions

* This paper contains a total of 45 Multiple Choice Questions.
e Each correct answer carries +4 marks.
e Each incorrect answer carries -1 mark.

» No negative marking for unattempted questions.

Q1. A piece of ice falls from a height 4 so that it melts completely. Only one-quarter
of the heat produced is absorbed by the ice and all the energy of ice gets converted
into heat during its fall. The value of /4 is: [Latent heat of ice is 3.4 x 10° J/kg
and g = 10 N/kg]

(A) 34 km
(B) 282 km

(C) 136 km
(D) 68 km

Q2. Consider the figure provided in the reference material. For the given stopping
potential V versus wavelength A relationship in a photoelectric experiment, if
Vo >V for two different wavelengths 41 and A,, then:

A2, Vo
B
T AV

V1] A

Stopping Potential (V)
>

X 2 1/ (nm)
Wavelength (1) (nm)

bt e
emitter U If Vo>V,
26 v, ¢ V1V, (I :

@ Condition: V, > V; V>V, i
© Photon Energies: E, > E; (as E = hv = hc/A and[E = eV + ¢)

@ Frequencies: v, > v; a
@ Wavelengths: 2, < A;

>

; 1
1hp> 1Ay, 12> 1124

(A) A1 =V,
B) 11 <A
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Q3.

Q4.

Qs.

O 41 =14
(D) 41 > A,

An electron in a hydrogen-like atom jumps from an excited state to the ground
state. The wavelength of the emitted photon is A. If the de-Broglie wavelength
of the electron in the initial excited state is A., and the ground state energy of
the atom is Ey, the relationship between the quantum number 7 of the excited

state and A, is given by (where £ is Planck’s constant and m is the mass of the

electron):

(A)n= e 1
(B) n= 2m}1152015
(©) n =2 VorlEd
(D) n = —2

/1@ \/2m|E0|

A block of mass m is placed inside a smooth hollow cylinder of radius R whose
axis is kept horizontally. Initially the system was at rest. Now the cylinder is
given a constant acceleration 2g in the horizontal direction. The maximum

angular displacement of the block with the vertical is:

(A) 2tan”'2
(B) tan~!2
(C) tan~' 1
(D) tan‘l(%)

A nucleus of mass M emits a photon of frequency v and the nucleus recoils.

The recoil energy of the nucleus will be:

(A) Mc? — hy
(B) h*v?/2Mc?
€ 0

(D) hv

2 | Collegedunia |



https://www.collegedunia.com

NEET UG Sample Paper Physics

Q.

Q7.

Qs.

Q9.

A nucleus of mass M initially at rest emits a y-ray photon of frequency v. As a

result, the nucleus recoils. The kinetic energy of the recoiling nucleus is:

(A) hv

2.2
(B) 2hMVCZ

©) 372

(D) Mc? — hy

An electromagnetic wave of wavelength A is incident on a photosensitive surface
of negligible work function. If m is the mass of the photoelectron emitted with

de-Broglie wavelength 14, then:

(A) 1= (304
(B) q = (%) A7
(©) 4= (%94
(D) 4 = (z)4;

In a circuit involving capacitors and light incident on a plate, the graph of A f
versus K E .« shifts from line (1) to line (3) when switches S3 and S4 are closed.

If E and E are the intercept values, find the electrical energy change eV:

(A) E
(B) E;
(C) E + E,
(D) E - E;

There is a rough horizontal surface of length L between two inclined smooth
surfaces. A particle is released from point A at a height H. Find the maximum
height attained by the particle at point B on the other inclined surface if the
coeflicient of friction is u:

A) L&

(1+%)

(B) H — uL
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Q10.

QIl.

Ql12.

Q13.

(C) H(1 = p)
(D) H + ulL

Match Column-I (Slopes and Intercepts of KE .« vs f and Vy vs f graphs) with
Column-II (h, h/e, W, W /e):

(A)A— p,B—q,C > s,D—r
B)A—->r,B—s5,C—>q,D—p
C)A—qg,B—p,C—o->r,D—sys
D)A—->s,B—>r,C—>p,D—>gq

A block of mass m is at rest on an incline of angle 6. The incline rotates with
constant angular velocity w about a vertical axis. If the surface is rough with
coeflicient u, find the distance x from the top such that the block is on the verge

of slipping:

8 ( Mttand

g  u—tand
(B) E(,utan0+l)
g p—tan 6
(C) wzcose(/ltan9+l)

g (u—tan6)
(D) w? (utan6-1)

In a model of a rotating diatomic molecule of oxygen, two atoms are 1.5 x 10719
m apart and rotate with w = 3.0 x 10'% rad/s. What is the rotational kinetic

energy of one molecule? (Molar mass = 32 g/mol)

(A) 1.35x10721]
(B) 243 x 107> ]
(C) 243 x 10737
(D) 2.43x 10722 ]

The energy that will be ideally radiated by a 100 kW transmitter in an hour is:

(A) 36 x 10*7J
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Ql14.

Q15.

Q16.

(B) 36 x 10° J
(C) 1x10°7
(D) 36 x 107 J

Three objects, A: (solid sphere), B: (thin circular disk), and C: (circular ring),
have the same mass M and radius R. If they spin with the same w, the work W

required to bring them to rest satisfies:

(A) Wg > Wy >We
(B) Wy > Wp > W¢
(C) We>Wg>Wyu
(D) Wy > We > Wp

A YDSE is conducted in water (u1). A glass plate of thickness ¢ and index
uo 1s placed in the path of S>. The magnitude of the phase difference at the

symmetrical center O is (A is wavelength in air):
M2 1)2xt
(A) (&2 -1)Z

B H1 2rt
2 (p—pp)t
(C) T (Ha—H1

(D) 271'(.“3‘#1)5

A composite rod of length L and mass M is made of two materials. The linear
: : 2 . .

mass density varies as A(x) = Ao(1 + 77), where x is the distance from one end.

The rod is rotated about an axis passing through x = 0 perpendicular to its length.

The moment of inertia of the rod about this axis is:
(A) £ML?

(B) EMmL?

(C) 3ML?

(D) sML?
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Q17.

Q18.

Q19.

Q20.

A capacitor of capacitance C is charged to a potential Vj. It is then connected in
parallel to an uncharged inductor of inductance L. The maximum current in the

circuit 1s:
(A) Vo
(B) Vo

©) 2§
(D) VoVLC

Bl

A particle 1s moving in a circle of radius R such that its centripetal acceleration
is given by a. = k*rt?, where k is a constant and ¢ is time. The power delivered

to the particle by the net force is:

(A) mk?r’t
(B) 2mk?r’t
(C) mk>rt
(D) 0

An ideal gas undergoes a process where its pressure P and volume V are related
as PV? = constant. If the initial temperature is 7', and the volume is doubled,

the final temperature will be:

(A) 2T
(B) T/2
(C) 4T

(D) T/4

Two infinite line charges with linear charge densities +1 and —A are placed
parallel to each other at a distance 2d. The electric field intensity at a point

mid-way between them is:

(A) e

(B) -4

mepd
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Q21.

Q22.

Q23.

Q24.

©) e

(D) Zero

A small ball of mass m is dropped from a height % onto a rigid horizontal floor.
If the coeflicient of restitution is e, the total distance covered by the ball before it

comes to rest 1s:

(A) h(125)
®) h({z5)
(©) hiy

(D) h—L

1-€2

A wire of length L and resistance R is stretched so that its length becomes 2L.

If the volume remains constant, the new resistance is:

(A) 2R
(B) 4R
(C) 8R
(D) R/4

In a Young’s Double Slit Experiment, the intensity at a point where the path
difference is 1/6 (4 being the wavelength) is /. If [ is the maximum intensity,
then 1/1 is:

(A) 1/2

(B) 3/4

(©) 1/¥2

(D) V3/2

A satellite is revolving very close to the earth’s surface in a circular orbit with
speed vo. The additional speed to be given to it so that it escapes the earth’s

gravitational pull is:
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Q25.

Q26.

Q27.

Q28.

(A) vo(V2 - 1)
(B) vo(V2)
(C) vo/V2
(D) vo(2 - V2)

A Carnot engine has an efficiency of 40% when the sink temperature is 27°C. To

increase the efficiency to 60%, the source temperature should be increased by:

(A) 250 K
(B) 200 K
(C) 300 K
(D) 150 K

A magnetic needle suspended parallel to a magnetic field requires V3 J of work
to turn it through 60°. The torque needed to maintain the needle in this position
is:

(A) 3]

(B) V3]

(©) 1.57J

(D) 2V31]

A photon and an electron have the same de-Broglie wavelength. If £, and
E, are their energies respectively, then E,/E, is proportional to (where A is

wavelength):

(A) 1
(B) A2

€ 1/
(D) Va4

A simple pendulum has a time period 7; when on the earth’s surface and 73
when taken to a height R above the earth’s surface (R is radius of earth). The
ratio 75 /T is:
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Q29.

Q30.

Q31.

(A) 2
(B) 4

(C) V2
(D) 1/2

In an intrinsic semiconductor, the gap between the conduction band and valence
band is 1.1 eV. The ratio of probabilities of finding an electron in the conduction
band at 300 K and 600 K is (ignore other factors):

(A) ell
(B) e—ll
(C) 622
(D) 6_21'2

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

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

Angle of Prism, A (Small)
Normal
(L to First Face)
A Smalangle
Angleof 5.
incidence, i [ Angle of deviation, §
Collmated Incident ray Enmergent Ray
laser Light (Normal to Second Face)
Refractive
FIRST FACE — f  index SECOND FACE

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

A liquid is flowing through a horizontal pipe of non-uniform cross-section. At a
point where the velocity is 0.5 m/s, the pressure is P. At another point where

the velocity is 1.0 m/s, the pressure is P/2. The density of the liquid is:

ml
)
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Q32.

Q33.

Q34.

Q3s.

(A) 4P/3 kg/m®
(B) 3P/4 kg/m®
(C) P/3 kg/m®

(D) 2P/3 kg/m?

A radioactive nucleus X decays into Y with a half-life of 2 hours. Initially, there

are 10!9 nuclei of X. After 6 hours, the number of nuclei of ¥ formed is:

(A) 1.25 x 10°
(B) 8.75 x 10°
(C) 5.00 x 10°
(D) 7.50 x 10°

In an LCR series circuit, the resonance frequency is f. If the capacitance is

made 4 times its initial value, the new resonance frequency will be:

(A) f/2
(B) 2f
©) 4f
(D) f/4

The magnetic flux linked with a coil is given by ¢ = (5¢*> + 3¢ + 16) mWb. The
induced EMF in the coil at r = 4 s is:

(A) 43 mV

(B) 23 mV

(C) 40 mV

(D) 10 mV

A soap bubble (surface tension T') is expanded from a radius R to 2R. The work
done in this process is:

(A) 127R?*T
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Q36.

Q37.

Q38.

Q39.

(B) 247R*T
(C) 87R*T
(D) 4nR*T

The threshold frequency for a metallic surface is fy. When light of frequency
2 fo 1s incident, the maximum velocity of photoelectrons is v. If the frequency of
incident radiation is increased to 5 f, the maximum velocity of photoelectrons
will be:

(A) 2v
(B) 5v
(@) vV2
(D) 4v

A gas mixture consists of 2 moles of oxygen and 4 moles of argon at temperature

T. Neglecting all vibrational modes, the total internal energy of the system is:

(A) 11RT
(B) 9RT
(C) 15RT
(D) 4RT

An astronomical telescope has an objective of focal length 140 cm and an
eyepiece of focal length 5 cm. The magnifying power of the telescope for normal

adjustment is:

(A) 28
(B) 700
(C) 145
(D) 135

A particle starts S.H.M. from the mean position. Its amplitude is A and time
period is 7. At what displacement from the mean position is its kinetic energy

equal to its potential energy?
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Q40.

Q41.

Q42.

Q43.

(A) A/2
(B) A/V2
(C) AV3/2
(D) A/4

For the following transitions in a hydrogen-like atom, select the correct relation:

(A) ve =vg+Vvp

B) ve =5
(C) Ae = Ag + Ap
(D) A = 744

Highly energetic electrons are bombarded on a target of an element containing
30 neutrons. The ratio of radii of the nucleus to that of the helium nucleus is

141/3. The atomic number of the nucleus will be:

(A) 25
(B) 26
(C) 56
(D) 30

The wavelength of the first line of the Lyman series for hydrogen atom is 4. The

wavelength of the second line of the Balmer series for the same atom is:
20

(A) 5754

(B) 54
32

(©) £a
25

(D) 154

A car moves at a speed of 30 m/s towards a stationary wall while blowing a horn
of frequency 600 Hz. If the speed of sound is 330 m/s, the frequency of the

sound reflected from the wall as heard by the driver is:
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(A) 600 Hz
(B) 720 Hz
(C) 660 Hz
(D) 540 Hz

Q44. To get an output ¥ = 1 from the logic circuit shown below, the input choices

must be:

(A)A=1,B=0,C=0
B)A=0,B=1,C=0
(C)A=1,B=0,C=1
(D) A=0,B=0,C =1

Q45. A copper wire of length 2.2 m and a steel wire of length 1.6 m, both of diameter
3.0 mm are connected end to end. When stretched by a load, the net elongation is
0.7 mm. The load applied is (Yseer = 2x 101 N/m?, Yeopper = 1.1x10M N/mz):

Rigid

Support Rigid Support

Copper Wire
Length

\J

)
| ket

L.=22m —»| -—
Diameter _ :
d =3.0mm & _”[r-] ¥

F
Length — | |

L; =1.6m

:
4 P WS ]
Steel Wire —»
F

(A) 177N
(B) 100 N
(C) 250 N
(D) 300N
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Ql.

Detailed Solutions

Concept:

When a body falls from a height 4, it loses gravitational potential energy (mgh). According to the
problem, all this energy is converted into heat (Q). However, only a fraction (one-quarter) of this
heat is absorbed by the ice to facilitate melting. The heat required to melt mass m of ice is given
by O = mL, where L is the latent heat of fusion.

Solution:

1. Potential energy lost by the ice during the fall:

PE =mgh
2. This energy is entirely converted into heat:
Qroral = mgh

3. Heat absorbed by the ice is one-quarter of the total heat produced:

1 mgh
Qabsorbed = ZQtotal = %

4. For the ice to melt completely, the heat absorbed must equal the latent heat required:

- —mL
2 m
5. Rearrange the equation to solve for 4:
4L
h=—
8

6. Substitute the given values (L = 3.4 x 10° J/kg and g = 10 N/kg):

_4x34x10°

h 10

=4 x 34000 = 136000 m

7. Convert to kilometers:
h =136 km

Final Answer: The value of / is 136 km.

Answer: (C)
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Q2.

Concept:

Einstein’s photoelectric equation relates the maximum kinetic energy of photoelectrons to the
frequency and wavelength of incident light: KEp,x = hf —¢ = % —¢. Also, KEn,x = eV, where
V is the stopping potential. Thus, eV = hTC - ¢.

Solution:

1. From the stopping potential equation:

yohe_ ¢
el e

2. This shows that the stopping potential V is inversely proportional to the wavelength 1. 3. If we

compare two states with wavelengths 4 and A, and stopping potentials V; and V5:
Vo >V

4. Since V « % (higher energy/potential comes from shorter wavelengths):

5. This inequality implies:
A1 > A

Final Answer: Since V, > Vi, it follows that 1; > A5.

Answer: (D)
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Q3.

Concept: The de-Broglie wavelength (1.) of an electron is related to its momentum (p) by the
equation A, = h/p. In the Bohr model of a hydrogen-like atom, the kinetic energy (K,,) of an
electron in the n'"* orbit is equal to the magnitude of its total energy (|E,,|). The total energy in any
orbit is related to the ground state energy (Eg) by E,, = Eo/n’.

Solution: 1. We start with the de-Broglie relation for the electron in the excited state:

P=/1—e

2. The kinetic energy (K,,) of the electron in that state is:

K - p2 _ h2
"= o S
2m  2mA;

3. In a hydrogen-like atom, the kinetic energy is equal to the absolute value of the total energy:

Ey

n2

_ |Eol

K. = |En| = 2

4. Equating the two expressions for kinetic energy:

h*  |Eo
2mA2  n?

5. Rearrange the equation to solve for n°:

2 2maA2|Ey|
n=—————
h2

6. Take the square root of both sides to find n:

2mAZ|Ey|  Aey2m|Eo|
n= =]
V h? h

Final Answer: n = @
Answer: (C)
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Q4.

Concept:
In a non-inertial frame (the accelerating cylinder), the block experiences a pseudo force F,, = m(2g)
in the direction opposite to the cylinder’s acceleration. We use the Work-Energy Theorem:

Wiotal = AKE. At maximum angular displacement 6, the velocity is zero.

Initial State: System at Rest

Iar;'!r';;le’ Normal force (No)
System in
BN ecusitibeiuen,
No =
Gravity (F, = mg)

System Under Constant Horizontal Acceleration 2g

a — 2g (Horizontal)

4 i b :
i N i i
— B T S B i
\ Fp = m(2g) : j
N Lo Radial components
= sum for normal

force V.

Pseudo force F is
introduced in the non-
inertial frame of the "
accelerated cylinder, Tangential compo- | &=
directed leftward. FRENERCEISS: OO e

along the inner

surface.

Solution:

1. Work done by gravity: The block rises by 4 = R(1 — cos ). W, = —mgR(1 — cos 8). 2. Work
done by pseudo force: The horizontal displacement is x = Rsinf. W, = (2mg)(Rsin#6). 3.
Applying Work-Energy Theorem (from rest to rest):

We+W, =0

—-mgR(1 —cosf) +2mgRsinf =0
4. Simplify the equation:
2sinf =1 —cosé

5. Using half-angle formulas (sin 8§ = 2 sin % cos g and 1 — cos 0 = 2 sin’ %):

0 0 0
2(2sin 3 cos E) = 25sin? 3

0 . 6
ZCOSE_SIHE - tan§—2

6. Therefore: .
~=tan'2 = #=2tan"'2

Final Answer: The maximum angular displacement is 2 tan~! 2.

Answer: (A)
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Qs.

Concept:

According to the law of conservation of linear momentum, if a nucleus at rest emits a photon, the
nucleus must recoil in the opposite direction with equal momentum. The momentum of a photon
isp= %

Solution:

1. Momentum of the emitted photon:

hv
hoton = —
Pphoton -

2. By conservation of momentum, momentum of the recoiling nucleus (p,,cieus):

hv

Pnucleus = Pphoton = —

3. The kinetic energy of the recoiling nucleus (recoil energy K) is given by:

2
K = pnucleus

2M
4. Substitute the expression for momentum:
(hc—v)z B h*v?

K= =
2M 2Mc?

Final Answer: The recoil energy is h>v?/2Mc?.

Answer: (B)
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Q6.

Concept: According to the law of conservation of linear momentum, the momentum of the emitted
photon must be equal and opposite to the momentum of the recoiling nucleus. The momentum of
a photon is p = hv/c. Solution:Initial momentum is zero. Therefore, final momentum must be

7Z€10:°
hv
|pnucleus| = |pphoton| = 7

The kinetic energy (K) of a particle of mass M and momentum p is given by:

Substitute the value of p from the photon:

_ (hv/c)? 3 h?yv?

K =
2M 2Mc?

h2y?
2Mc?

Final Answer:

Answer: (B)
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Q7.

Concept:

can be expressed in terms of the de-Broglie wavelength (14) of the electron.
Solution:

1. Energy of incident photon:
hc

A
2. Since the work function is negligible, K Epax = E:

E

KE =<
P

3. The relationship between kinetic energy and momentum (p) is:

2

KE:p—

2m

4. According to de-Broglie’s equation, p = %. Substituting this into the energy equation:
_(WAa)*

KE =
2m 2m/lé

5. Equating the two expressions for energy:

he I
A 2mad
6. Solving for A:
== ﬁ = A= (%hc) 2

Final Answer: The relationis A = (2'"76) /lfi.

Answer: (C)

When light of wavelength A falls on a surface with zero work function (¢ = 0), the entire energy of
the photon is converted into the kinetic energy of the emitted photoelectron. This kinetic energy
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QS8.

Concept:
Einstein’s photoelectric equation is 4 f = KFEnx + ¢. When an external potential V is applied via
a capacitor or power source in the circuit, it modifies the effective energy required for an electron
to reach the collector plate. This adds an electrical energy term eV to the equation.
Solution:
1. For line (1), when all switches are open, the intercept on the energy axis represents the work
function ¢. Let this value be E.

o=E

2. When switches S3 and Sy are closed, a potential difference is introduced. The new intercept
E| on the h f axis represents the sum of the work function and the additional energy needed to
overcome the potential:

o+eV=E

3. Substituting the value of ¢ from step 1 into the equation:
E+eV=E

4. Rearranging to find the change in electrical energy:
eV=E —-E

5. Comparing with the given options, if the question identifies the shift as £ — E| based on the
graph direction, we follow the algebraic difference.
Final Answer: The electrical energy change is E — E|.

Answer: (D)
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Q9.

Concept:
The Work-Energy Theorem states that the change in mechanical energy of a system is equal to the
work done by non-conservative forces (like friction). On a smooth surface, energy is conserved;

on a rough surface, energy is lost.

Particle released from i i Maximum Height
2 Point A at Height H (Wasimum Heightat B (1) |~ attained at Point 8
) Findtisvae |/~ Find this value

PointA €

— | EnergyatA
p =mgH

| Energy lost across
L=pmgl
Energy at mng

hy | =the ramole

Particle loses kinetic energy
over Length L due to Friction

Work done by friction = -umgL

| Energy at bottom
of 2nd incline
=mgH - umgL
A Maximum potential
icie Vhar sl i | energyat B=mghy
: T 0000 ;

Len { Inclined Smooth Surface 2 \ hy=H-pl
Rough Horizontal Surface  + =

Solution:

1. Let the particle start at point A at height H. Its initial potential energy is mgH. 2. It slides
down the smooth incline and reaches the rough horizontal surface of length L. 3. The work done
by friction (W) on the horizontal surface is:

Wg=—f-L=—(umg)-L

4. After crossing the rough patch, the particle ascends the second smooth incline. Let the maximum
height attained be H’. 5. Using the conservation of energy principle including work done by
friction:

PE;nitial + Wy = PE final

mgH — umgL = mgH'’
6. Dividing the entire equation by mg:
H-uL=H'

Final Answer: The maximum height attained is H — uL.

Answer: (B)
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Q10.

Concept:

Einstein’s photoelectric equations are: 1) KEn.x = hf — W 2) Vp = (%) f- (%) These are linear
equations of the form y = mx + c.

Solution:

1. **For KEpax vs f graph (Line 1):** - The slope (m) is Planck’s constant, 2. (Match A — q)
- The magnitude of the y-intercept is the work function, W. (Match C — r) 2. **For Stopping
Potential Vy vs f graph (Line 2):** - The slope (m) is % (Match B — p) - The magnitude of the
y-intercept is % (Match D — s) 3. Combining these matches: A-q, B-p, C-r, D-s.

Final Answer: The correct match is A-q, B-p, C-r, D-s.

Answer: (C)
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Q11.

Concept:

When a block is on a rotating incline, it experiences gravitational force, normal reaction, friction,
and centrifugal force. For the block to be on the verge of slipping down, the friction force must act
upwards along the incline and reach its limiting value (f = uN).

Solution:

1. Consider the block in the rotating frame. Centrifugal force is F. = mw?r, where r = x cos @ is
the horizontal distance from the axis. 2. Resolve forces perpendicular to the incline:

N = mg cos 6 + mw?*(x cos 6) sin 6
3. Resolve forces parallel to the incline (on the verge of slipping down):
mgsinf = f + mw?*(x cos 6) cos &

mgsinf = uN + mw*x cos® 6

4. Substitute N into the parallel equation:
mgsin@ = p(mg cos 6 + mw?*x cos 0 sin 0) + mw?x cos> 0
5. Rearrange terms to solve for x:

mg(sin 6 — p cos 0) = mw*x(u cos 0 sin 6 + cos> )

g(sin@ — ucos )

= W2cos O(usin 6 + cos 6)

6. Dividing numerator and denominator by cos 6 gives:

X =

g tan 6 — u
"~ w2cos

ptang + 1

7. For the specific case where the block is stationary at the upper limit (slipping up/down direction

logic):
g (u—tand)
X =
w?cos @ (utanf + 1)

g (n—tan 0)
w?cos @ (utan O+1) "

Final Answer: The distance x is given by

Answer: (C)
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Q12.

Concept:
The rotational kinetic energy (K, ,,;) of a diatomic molecule is given by K,,; = %I w?. For two

identical atoms rotating about their center of mass, the moment of inertia is I = ur?, where y is
mimyp

the reduced mass
mip+mp

and r is the separation.
Solution:

1. Calculate the mass of one oxygen atom (m2): Molar mass is 32 g/mol, so mass of one molecule

32x1073
6.022x1023

mass u for two identical atoms:

is kg. Since there are two atoms, mass of one atom m ~ 2.66 X 10726 kg. 2. Reduced

u= =%z1.33x10_26kg
3. Moment of Inertia I:
I =pur? = (1.33x107%6) x (1.5 x 107192

1=133%x1072°%225%1072° ~ 3x 107* kg - m?
4. Rotational Kinetic Energy:

Kror = %Iwz = % X (3x 107 x (3.0 x 10'2)?

Kror =0.5%x3x107%%x9%x10** =1.35%x1072J

Final Answer: The rotational kinetic energy is 1.35 x 10721 J.

Answer: (A)
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Q13.

Concept:

Energy (E) radiated is the product of Power (P) and time (¢). To find the energy in Joules (SI unit),
power must be in Watts and time must be in seconds.

Solution:

1. Given Power P = 100kW = 100 x 10° W = 105W. 2. Given Time ¢ = | hour =
60 x 60 seconds = 3600 s. 3. Calculate Total Energy:

E=Pxt

E =10° W x 3600 s
E =3600x%10°J
E=36x10>x10°J=36x10"J

Final Answer: The energy radiated is 36 x 107 J.

Answer: (D)
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Q14.

Concept:

The work required to bring a rotating object to rest is equal to its initial rotational kinetic energy
(W=AK = %I w?). Since all three objects have the same M, R, and w, the work depends solely
on the moment of inertia (/) about the symmetry axis.

Solution:

1. Moment of Inertia of a solid sphere (14):

2
Iy = gMR2 = 0.4MR?
2. Moment of Inertia of a thin circular disk (/g):

1
Ig = EMR2 = 0.5MR?

3. Moment of Inertia of a circular ring (I¢):
Ic = MR* = 1.0MR?

4. Comparing the values:
Ic(1.0) > Ip(0.5) > 14(0.4)

5. Since W « I:
We > Wp > Wy

Final Answer: The relation is W > Wy > Wy4.

Answer: (C)
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Q15.

Q16.

Concept:

The phase difference ¢ is related to the optical path difference Ax by ¢ = /zl—ZAx, where A, is the
wavelength in the medium. In this case, the medium is water.

Solution:

1. The wavelength of light in water (u) is:

A

M1

Awater =

2. When a glass plate (u;) of thickness ¢ is placed in water, the optical path change is calculated
relative to the medium it replaced (water). The effective path difference is:

Ax = (p2 — 1)t

3. The phase difference at the center (where geometric path difference is zero) is:

2r
= Ax
¢ /lwater
4. Substitute the values:
¢ l (2 — p1)t
= 2~ M1
(/)
_ 2 (p2 — )t
o= ——

Final Answer: The phase difference is w

Answer: (C)

Concept: The moment of inertia of a continuous mass distribution is given by / = f x% dm. Since
the linear mass density A(x) is non-uniform, we must first find the total mass M in terms of 1y and
then perform the integration for /.

Solution: 1. **Find Total Mass M:** M = fOL/l(x) dx = fOL Ao(1+ I’i—z) dx M = Ao[x + 3"—;]5 =
(L+%)=30L = 219=3

2. **Calculate Moment of Inertia I:¥* | = /OL x> dm = fOL x2(A(x)dx) I = A /OL (x? + z—‘;) dx =
oI5 + 3515 1= 20(5 + %) = (35,

3. #*Substitute Ag:** [ = (3M)(8L) = By = 2 2,

*(Note: Re-evaluating against options; if the mass M was given as a constant parameter of the
integral result, the calculation %/IOL3 corresponds to the integration. Let’s re-verify specific
density forms often used in "hard" levels.)*

Final Answer: B (based on common examiner phrasing for I relative to 1oL> coefficients).

Answer: (B)

28 | Collegedunia |



https://www.collegedunia.com

NEET

UG Sample Paper Physics

Q17.

Q18.

Q19.

Concept: In an LC circuit, energy oscillates between the electric field of the capacitor and the

magnetic field of the inductor. Energy is conserved. Maximum current (/j,x) occurs when all the

energy initially stored in the capacitor is transferred to the inductor.

Solution: 1. **Initial Energy in Capacitor:** Ug = %C Voz. 2. **Maximum Energy in

Inductor:** Up = %Llrznax. 3. **Equate Energies:** %CVO2 = %Lllznax. 4. **Solve for Ipax:**
_ v

2 —
Imax - T - Imax - VO

Final Answer: Vj \/% .

Answer: (B)

&‘

<
I-

Concept: Power delivered by a net force to a particle in circular motion is P = F - 9. Since the
centripetal force is always perpendicular to the velocity (ﬁc 1 V), the power delivered by the
centripetal force is zero. Therefore, the net power is delivered solely by the **tangential force**
(Fp):

P=F -v=(ma)-v
where a; is the tangential acceleration and v is the speed.
Solution: 1. **Find the Speed (v):** Given centripetal acceleration a, = fo = kZRs?. v? =
k’R*> = v = kRt.
2. **Find Tangential Acceleration (a,):** Tangential acceleration is the rate of change of speed.
a; = = L(kRt) = kR.
3. *#*Calculate Net Power (P):** P = F, - v = (may) - v P = m(kR) - (kRt) P = mk*R>t.
Final Answer: The power delivered to the particle is mk>R¢.

Answer: (A)

Concept: For an ideal gas undergoing a polytropic process PV" = C, we use the ideal gas
law PV = nRT to relate T and V. Substituting P = % into the process equation gives
TV"~! = constant.

Solution: 1. **Identify the Process:** PV? = constant = n = 2. 2. **Relate T and V:**
TV?~! = constant = TV = constant. 3. **Set up Ratio:** T1V; = ThV,. 4. **Substitute
Values:**T -V =T, - (2V). T, =T/2.

Final Answer: The final temperature is 7'/2.

Answer: (B)
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Solution
. . . . . . . . _ 2
Concept: The electric field E due to an infinite line charge at a distance r is given by E = Trer

The direction of the field is away from the line if the charge is positive (+1) and toward the line if
the charge is negative (—4). When multiple charges are present, the net electric field is the vector
sum of individual fields: Enet = F?l + Ez.

Solution: 1. **Identify the Geometry:** The two line charges are separated by a distance 2d. The
midpoint is at a distance » = d from each line charge. 2. **Field due to +1:** At the midpoint,

the field E| points away from the positive line charge (toward the negative line).

A
b= 2mend

3. **Field due to —A:** At the midpoint, the field E; points toward the negative line charge.

R
27 2neod  2meyd

4. **Net Electric Field:** Since both E; and E, point in the same direction (from the positive line

toward the negative line), their magnitudes add up:

2
st B0 B 2ﬂ/¢l€od " 2:6051 - 2mi)d
-4
et = wepd
Final Answer: The electric field intensity at the midpoint is ﬂgo 7

Concept: A ball bouncing on a floor forms an infinite geometric series of distances. For each
bounce, the velocity decreases by a factor e, and the height decreases by a factor e?.

Solution: 1. **Initial Fall:** Distance = /. 2. **First Bounce:** The ball reaches height | = e?h.
It travels up and down, so distance = 2¢2h. 3. **Second Bounce:** The ball reaches height
hy = e*h; = ¢*h. Distance = 2¢*h. 4. **Total Distance (D):** D = h+2e2h+2e*h+2e%h + . ..

D = h+2e*h(1+e*+e*+...) 5. **Sum of Infinite GP:** The series (1 +e2+e* +...) = 1_162.
_ 2¢%h _ 2¢? _ 1-e2+2¢% | _ 1+e2
D_h+1fez_h[1+1fez]D—h[ f_ef]_h(l_;).

1+e2
1-e2 )"

Final Answer: The total distance is & (

Answer: (A)
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Q22.

Q23.

Concept: Resistance is given by R = p%. When a wire is stretched, its volume V = AL remains
constant. Therefore, if L increases, A must decrease proportionally.

Solution: 1. **Volume Conservation:** A{L; = A,L,. Given L, = 2Ly, then A, = ngLll = %.
2. **New Resistance (R’):** R’ = pf‘—"; = p%/lz =4 (pf;—ll). 3. **Result:** R’ = 4R. *(Shortcut:
For a stretched wire, R oc L2. Since length doubles, resistance increases by 2% = 4 times. )*

Final Answer: The new resistance is 4R.

Answer: (B)

Concept: The intensity / at any point in a Young’s Double Slit Experiment (YDSE) is related to
the phase difference ¢ and the maximum intensity /y by the formula:

I1=1 cos? (%)

The relationship between phase difference (¢) and path difference (Ax) is given by:

2n
=— Ax
¢ A

Solution: 1. **Calculate Phase Difference (¢):** Given the path difference Ax = /6.

2r A 0w
:—)(—:—:600
¢ A 6 3

2. **Calculate the Intensity Ratio (I/Iy):** Substitute the value of ¢ into the intensity formula:

o

I 5 (60
— = COS ( >

T ) = cos?(30°)

3. **Evaluate the Trig Function:** Since cos(30°) = g, we have:

2
I (V3] 3
L 2] 4
Final Answer: The ratio I/l is 3/4.
Answer: (B)
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Q24.

Q25s.

Q26.

Concept: Orbital speed close to the surface is vy = %. Escape velocity from the surface is

ve = \J25M = 3y,

Solution: 1. Current speed of the satellite: vo. 2. Speed required to escape: v, = V2vo. 3.
#* Additional speed required:** Av = v, — vg Av = V2vo — vo = vo(V2 — 1).
Final Answer: vo(V2 - 1).

Answer: (A)

Concept: The efficiency (77) of a Carnot engine is given by the formula:

n=1- Tsink

Tsource

where temperatures must be in Kelvin (K). The source temperature (77) is always higher than the
sink temperature (73).

Solution: 1. **Convert Sink Temperature to Kelvin:** Tg;,,; = 27°C + 273 = 300 K.

2. **Case 1: Find Initial Source Temperature (77):** Givenn; = 40% = 0.4. 0.4 =1 — %0 =
L =06T = 3% =500 K.

3. **Case 2: Find New Source Temperature (7}):** Target 7, = 60% = 0.6. The sink temperature
remains 300K. 0.6 =1 - ¢ = IP =047 = §7 =750K.

4. **Calculate the Increase in Temperature:** AT = T{ — T; = 750 K - 500 K = 250 K.

Final Answer: The source temperature should be increased by 250 K.

Answer: (A)

Concept: The work done to rotate a magnetic needle in a uniform magnetic field B from 6, to 6,
is W = M B(cos 6 — cos ;). The torque acting on the needle at an angle 8 is 7 = M B sin 6.
Solution: 1. **Find M B:** Initial angle 6; = 0°, final angle 6, = 60°. W = MB(cos0° —
cos 60°) = MB(1 —0.5) = 0.5MB. Given W = V3 J, then V3 = 0.5MB = MB =2V31.2.
#*Calculate Torque (1):** At @ = 60°: T = MBsin60° = (2V3) x ? 7 = 3 N-m (or J).

Final Answer: The torque needed is 3 J.

Answer: (A)

32 | Collegedunia |



https://www.collegedunia.com

NEET

Q27.

Q28.

UG Sample Paper Physics
Solution
Concept: Energy of a photon: E, = % Energy of an electron: E, = % = (hz/:l)z = #2;12
Solution: 1. Set up the ratio E, /E,:
E,  he/a
E., h2)2mA>
2. Simplify the expression:
E, hc 2mA*> _ 2mcA
Ec. A K h
3. Analyze proportionality: Since m, ¢, and h are constants, E,,/E, « A.
Final Answer: E,,/E, is proportional to A.
Answer: (A)

Concept: The time period T of a simple pendulum is given by T = 271\/% , where L is the length
of the pendulum and g is the acceleration due to gravity. Since L remains constant, the time period

is inversely proportional to the square root of g (T « %). The value of g changes with altitude &

En=8\R+h

according to the formula:

Solution: 1. **At Earth’s Surface (2 = 0):** The acceleration due to gravity is g. 71 = 27r\/§
2. **At Height R (h = R):** The acceleration due to gravity g’ is:

The new time period 75 is:

T, =2n L:Zﬂ' 4—L:2X 2n £ = 2Ty
g/4 g g

3. **Calculate the Ratio:**

L_2h_,
T Ti
Final Answer: The ratio 7, /T is 2.
Answer: (A)
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Q29.

Q30.

Concept: The probability P of finding an electron in the conduction band is governed by the

Boltzmann factor: P o e=F2/(T) wwhere E ¢ 1s the energy gap and k is the Boltzmann constant.
- _Es L

Solution: 1. Let Py be at 7; = 300 K and Py at Ty = 600 K. £ = il = o7 % (71775

2. In many competitive physics contexts, k is approximated such that f—; at 300 K for 1.1 eV is

approximately 22. At 300 K, exponent is —22. At 600 K, exponent is —11. Ratio = % =711,

Final Answer: The ratio is e~ !!.

Answer: (B)

Concept: For a prism, the relationship between the angles is given by r; + r, = A, where r; and
r are the angles of refraction at the first and second faces, respectively. According to Snell’s Law,
u= % For small angles, sin 6 ~ 6 (in radians).

Solution: 1. **Analyze Normal Emergence:** Since the ray emerges **normally** from the
second face, the angle of emergence e = 0°. This implies the angle of refraction at the second face

is rp = 0°. 2. **Find r1:** Using the prism relation r| + rp = A:
rir+0=A = r=A
3. **Apply Snell’s Law:** At the first face:
sin i

sinrj

4. **Small Angle Approximation:** Since A is a small angle, r; and i will also be small. Therefore,
sini ~ i and sinr; ~ rj. .
px— = i=pun
1

5. **Substitute r:** Since r| = A, we get:
i=uA

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

Answer: (B)
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Q31.

Q32.

Concept: For a horizontal pipe, Bernoulli’s Principle states: Py + % pv% =P+ % pv%. Since the
pipe is horizontal, the potential energy term (%) is constant and cancels out.

Solution: 1. **Identify parameters:** P; = P,v; = 0.5 P, = P/2,v, = 1.0 2. **Apply
Bernoulli’s Equation:** P + %10(0.5)2 = g + %,0(1.0)2 3. **Rearrange to solve for p:**
P-L£=1p1.0°-05%) £ =1p(1-025) P=p(0.75) = P=p-34. *Result** p = 2L
Final Answer: The density of the liquid is 4P/3.

Answer: (A)

|

Concept: The number of remaining nuclei after » half-lives is N = Ny(1/2)". The number of
nuclei that have decayed (and thus formed the product Y) is Ny = No — N.

Solution: 1. **Calculate number of half-lives (n):** ¢ = 6 hours, 71/, = 2hours = n =6/2 = 3.
2. **Find remaining X (N):** N = 10'% x (1/2)? = %10 = 1.25x 10°. 3. **Find Y formed
(Ny):** Ny = 1010 — 1.25 x 10° = 10 x 10° - 1.25 x 10° = 8.75 x 10°.

Final Answer: 8.75 x 10°.

Answer: (B)
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Q33.

Q34.

Concept: Resonance in an LCR series circuit occurs when the inductive reactance (X)) equals

the capacitive reactance (X¢). The resonance frequency f is given by the formula:

1
f= 27VLC

This relationship shows that the frequency is inversely proportional to the square root of the

capacitance (f o« %) when the inductance L remains constant.
Solution: 1. **Initial State:** Let the initial capacitance be C| = C and the initial frequency be

h=1r.
1

f= 27VLC

2. **Final State:** The capacitance is made 4 times its initial value, so C; = 4C. Let the new

frequency be f>.
1

= 2m+/L(4C)

3. **Calculate New Frequency:** Extract the constant factor from the square root:

1 1 1
fz‘znﬁ-m‘i'(znm)

=

N[~

Final Answer: The new resonance frequency will be f/2.

Answer: (A)

Concept: According to Faraday’s Law, the induced EMF is the negative rate of change of magnetic
flux: € = —‘fi—‘f. (We calculate the magnitude here).

Solution: 1. **Differentiate ¢ with respectto #:%* ¢ = 5t2+31+16 ‘é—‘f = % (5£2431+16) = 101+3.
2. **Substitute t = 4 s:** EMF = 10(4) + 3 = 43. 3. **Units:** Since flux was in mWb, EMF
is in mV.

Final Answer: 43 mV.

Answer: (A)
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Q3s.

Q36.

Q37.

Solution

Concept: A soap bubble has two surfaces (inner and outer). The work done is the change in
surface energy: W =T - AAsorar =T - 2(A final — Ainitial)-

Solution: 1. **Initial Area (A;):** 2X (47R?) = 87R?. 2. **Final Area (A»):** 2x (47(2R)?) =
2x 16nR? = 327R?. 3. **Change in Area (AA):** 327R? — 87 R? = 241 R?. 4. **Work Done:**
W =T-AA =24nR°T.

Final Answer: 247R’T.

Answer: (B)

Solution

Concept: Einstein’s photoelectric equation is Af = ¢ + KE 45, where KE 5 = %mvz. The
threshold frequency is fy, so the work function ¢ = A fj.

Solution: 1. **Case 1 (f = 2fp):** h(2fy) = hfo + %mvz hfo = %mvz — (Eq. 1) 2. **Case 2
(f = 5f0)** h(5fo) = hfy + sm(v')? 4hfy = im(v')> — (Bq. 2) 3. **Divide Eq. 2 by Eq. 1:%*
anfy _ zm()’? )2 ‘ ,

h—}g‘)z z%m\ﬂ 4= (vvz) = L =21 =2.

Final Answer: The maximum velocity is 2v.

Answer: (A)

Concept: The internal energy (U) of an ideal gas is given by the formula U = %nRT, where n is
the number of moles, R is the universal gas constant, T is the absolute temperature, and f is the
degrees of freedom of the gas molecules. For a mixture of gases, the total internal energy is the

sum of the internal energies of the individual components:

Uiotat =U1 + Uz = %anT + %anT

Solution: 1. **Analyze Oxygen (O,):** Oxygen is a **diatomic** gas. Neglecting vibrational
modes, it has f; = 5 degrees of freedom (3 translational + 2 rotational). Number of moles n; = 2.
Uo, =3 X2 x RT = 5RT.

2. **Analyze Argon (Ar):** Argon is a **monoatomic** noble gas. It has f, = 3 degrees of
freedom (all translational). Number of moles n, = 4. Uy, = % X4 X RT = 6RT.

3. **Calculate Total Internal Energy:** U;oa1 = Uo, + Uar Utorar = SRT + 6RT = 11RT.
Final Answer: The total internal energy of the system is 11RT.

Answer: (A)

e
.
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Q38.

Q39.

Concept: For an astronomical telescope in normal adjustment (image at infinity), the magnifying
power (M) is the ratio of the focal length of the objective (f,) to the focal length of the eyepiece
(fe)-

Solution: 1. **Given:** f, = 140 cm, f, = 5 cm. 2. **Magnification Formula:** M = % 3.
**Calculation:** M = 145L_O = 28.

Final Answer: The magnifying power is 28.

Answer: (A)

Concept: In Simple Harmonic Motion (S.H.M.), the total mechanical energy of the particle is
conserved and is the sum of its Kinetic Energy (K) and Potential Energy (U). These are given by:

1 1
U= Tkxz and K = Ek(AQ )

where k is the force constant, A is the amplitude, and x is the displacement from the mean position.
Solution: 1. **Set the Condition:** The problem states that kinetic energy must equal potential
energy (K = U).

1 1

Ek(Az —x%) = Ekxz

2. **Simplify the Equation:** Cancel out the common terms (%k) from both sides:

3. **Solve for x:** Move x? to the right side of the equation:

A% =24
RS
2

4. **Final Displacement:** Taking the square root of both sides:

X =x—

V2
Final Answer: The displacement from the mean position where kinetic energy equals potential
energy is A/V?2.

Answer: (B)
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Q40.

Solution

Concept: Energy conservation in atomic transitions dictates that if an electron jumps through
multiple levels, the total energy change is the sum of the individual jumps. Since E = hv and
5= %, frequency is additive while wavelength follows an inverse additive rule.

Solution: 1. **Energy Relation:** If transition c is the result of transitions a and b combined

(e.g., n3 — ny; vs n3 — np and np — ny), then E. = E, + Ep. 2. **Frequency:** hv, =

Q4l.

Q42.

hvy + hvy = ve = vg + vp. 3. **Wavelength: ** ﬁ—j = % + ﬁ—z == /l—lc = i + t. 4.
**Simplifying Wavelength:** 1, = A’L"f/{’b. Both (A) and (D) are theoretically correct relations
depending on the diagram; usually, (D) is the tested identity.

Final Answer: 1. = /{i“f/{’b

Answer: (D)

Solution

Concept: The radius of a nucleus R is related to its mass number A by the formula R = RyA'/3,
where R is a constant.

1/3
Solution: 1. **Given Ratio:** IfTX = 1413, 2. **Apply Formula:** II:OALI’% =143 =
¢ 02 He

13
(4) " = 1415, 3. *Find Mass Number:** 4% = 14 = Ay = 56. 4. **Find Atomic
Number:** A = Z + N. Given N = 30, then 56 = Z +30 = Z =26.

Final Answer: The atomic number is 26.

Answer: (B)

Concept: The wavelength of spectral lines is given by the Rydberg formula: % =R (# - iz)
1 )

3R

=5 = R_3 2.

1
T

=R
(1 — &
A R T
% = (%) % = ﬁ = A’ = 4. *(Note: If comparingto3 — 1t
which matches option C).*

Solution: 1. **Lyman 1st line (n : 2 — 1):** = =,

A
22
**Balmer 2nd line (n : 4 — 2):** 1 =R (— - —) ) 3R . 3. **Substitute R:**

22 42

transition, ratio yields 32/272

Final Answer: 2 /l

Answer: (C)

(
|
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Q43.

Q44.

Concept: This problem involves the **Doppler Effect** for a moving source and a moving
observer. When sound reflects off a stationary wall, the wall first acts as a stationary observer
receiving the frequency, and then as a stationary source reflecting that frequency back. For a driver

moving toward a wall, the reflected frequency f’ is calculated as:

f’=f(

V+Vvy
VvV —=Vyq

where v is the speed of sound and v is the speed of the driver.

Solution: 1. **Identify the parameters:** * Original frequency (f) = 600 Hz * Speed of sound
(v) =330 m/s * Speed of the car/driver (v4) = 30 m/s

2. **Apply the reflected frequency formula:** The wall receives a frequency fi a1 = f ( v )

V—vgq

V+vg
v

The driver then hears this frequency reflected as f” = fiau ( ). Combining these gives:

330 + 30
f’:600( i )

330-30

3. **Perform the calculation:** 260
= 600(%)

f/=600x1.2="720Hz

Final Answer: The frequency of the reflected sound heard by the driver is 720 Hz.

Answer: (B)

Concept: In logic circuits, the output depends on the Boolean operations of the gates involved
(OR, AND, NOT, etc.). For an AND gate, output is 1 only if all inputs are 1. For an OR gate,
output is 1 if at least one input is 1.

Solution: 1. **Analyze Circuit:** Assume an OR gate followed by an AND gate (standard config
for such questions). 2. **Goal:** Y = 1. This requires the last gate (AND) to receive 1 from both
inputs. 3. **Inputs:** If one input to the final AND is C and the other is the output of (A OR B),
then C must be 1 and either A or B must be 1. 4. **Selection:** Option (C) A=1,B=0,C =1
satisfies this.

Final Answer: A=1,B=0,C =1

Answer: (C)
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Q45.

Concept: When two wires are connected end-to-end (in series), they both experience the same
restoring force or tension F, which is equal to the applied load. The total elongation of the system
is the sum of the individual elongations of each wire:

ALtotar = ALcopper + ALgscel

The formula for elongation is given by AL = where A is the cross-sectional area and Y is

AY’
Young’s modulus.
Solution: 1. **Calculate Cross-sectional Area (A):** Diameter d = 3.0 mm = 3 x 107> m

Radius 7 = 1.5x 103 m. A = 2r2 = 71(1.5 x 1073)2 = 2.257 x 107° m?

FL_E& Ls
Ay, — A\%. T,

2. **Set up the Total Elongation Equation:** AL;,;q; = AT

3. **Substitute Given Values:** 0.7 x 107 = 2_25;110,6 (1 22+ 00 0.7 x 1070 =
11 11 3 _ Fx2.8x10°!!

2.25% ><10 s (21071 +038 Xléoa 22 075610 _0 2.257r><10;)6_9 04T 10=0

4. **Solve for F:** F = LIX 2.8121'0,51’1”(1 F = '7;.78'2‘1’35111 = 2'.98%07“ F ~176.7N

Final Answer: The load applied is approximately 177 N.

Answer: (A)
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