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1
Physics Atoms and Nuclei  (4)

1.0.1
α-particle consists of : 

(1) 2 protons and 2 neutrons only 

(2) 2 electrons, 2 protons and 2 neutrons 

(3) 2 electrons and 4 protons only 

(4) 2 protons only

neet-2019  physics  atoms-and-nuclei  alpha-particle-and-rutherford-model

1.0.2
A sample of radioactive material A, that has an activity of 10 mCi(1 Ci = 3.7 × 1010 decays/s), has twice the
number of nuclei as another sample of a different radioactive material B which has an activity of 20 mCi. The
correct choices for half-lives of A and B would then be respectively :  

(1) 20 days and 5 days  

(2) 20 days and 10 days  

(3) 5 days and 10 days  

(4) 10 days and 40 days

jee(main)-2019  physics  atoms-and-nuclei

1.0.3

In a reactor, 2 kg of 92U235 fuel is fully used up in 30 days. The energy released per fission is 200 Mev. given
that the Avogadro number, N = 6.023 × 1026 per kilo mole and 1 eV = 1.6 × 10–19 J. The power output of the
reactor is close to : 

(1) 54 MW 

(2) 60 MW 

(3) 125 MW 

(4) 35 MW

jee(main)-2020-(2sep-shift1)  physics  atoms-and-nuclei  binding-energy
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The half life of a radioactive sample undergoing  – decay is 1.4 × 1017 s. If the number of nuclei in the
sample is 2.0 × 1021, the activity of the sample is nearly 

(1) 103 Bq 

(2) 104 Bq 

(3) 105 Bq 

(4) 106 Bq

neet-2020-p2  physics  atoms-and-nuclei
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2
Physics Communication Systems (1)

2.0.1
An amplitude modulated waves is represented by expression 

 

The minimum and maximum amplitudes of the amplitude modulated wave are, respectively: 

(1) 5V, 8V 

(2) V, 8V 

(3) 3V, 5V 

(4) V, 5V

jee(main)-2020-(2sep-shift1)  physics  communication-systems
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3
Physics Current Electricity (12)

3.0.1

When the switch S, in the circuit shown, is closed, then the value of current i will be :

(1) 3 A 

(2) 5 A 

(3) 4 A 

(4) 2 A

jee(main)-2019  physics  current-electricity

3.0.2
A copper wire is stretched to make it 0.5% longer. The percentage change in its electrical resistance if its
volume remains unchanged is: 

(1) 2.5% 

(2) 0.5% 

(3) 1.0% 

(4) 2.0%

jee(main)-2019  physics  current-electricity
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3.0.3
In which of the following devices, the eddy current effect is not used?  

(1) Induction furnace  

(2) Magnetic braking in train  

(3) Electromagnet  

(4) Electric heater

neet-2019  physics  current-electricity

3.0.4
Which of the following acts as a circuit protects device?  

(1) Conductor  

(2) Inductor  

(3) Switch  

(4) Fuse

neet-2019  physics  current-electricity

3.0.5

An infinitely long current carrying wire and a small current carrying loop are in the plane of the paper as
shown. The radius of the loop is a and distance of its centre from the wire is d (d>>a). If the loop applies a
force F on the wire then : 

(1) 

(2) 

(3) 

(4) 

jee(main)-2019  physics  current-electricity
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3.0.6

Drift speed of electrons, when 1.5 A of current flows in a copper wire of cross section 5 mm2, is v. If the
electron density in copper is 9 × 1028 /m3 the value of v in mm/s is close to (Take charge of electron to be =
1.6 × 10–19C)

(1) 0.2 

(2) 3 

(3) 2 

(4) 0.02

jee(main)-2019  physics  current-electricity

3.0.7

For the circuit shown in the figure, the current I will be

(1) 0.5 A 

(2) 0.75 A 

(3) 1 A 

(4) 1.5 A

neet-2020-p2  physics  current-electricity
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3.0.8

The equivalent resistance between A and B for the mesh shown in the figure is

(1) 4.8 

(2) 7.2 

(3) 16 

(4) 30 

neet-2020-p2  physics  current-electricity

3.0.9

A n-p-n transistor is connected in common emitter configuration (see figure) in which collector voltage drop
across load resistance (800 ) connected to the collector circuit is 0.8 V. The collector current is

(1) 0.2 mA 

(2) 2 mA 

(3) 0.1 mA 

(4) 1 mA

neet-2020-p2  physics  current-electricity
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3.0.10

Two solid conductors are made up of same material, have same length and same resistance. One of them has a
circular cross section of area A1 and the other one has a square cross section of area A2. The ratio A1/A2 is 

(1) 2 

(2) 1.5 

(3) 1 

(4) 0.8

neet-2020-p2  physics  current-electricity

3.0.11

For the circuit given below, the Kirchoff's loop rule for the loop BCDEB is given by the equation

(1) –i2R2 + E2 + E3 + i3R1 = 0 

(2) –i2R2 + E2 – E3 + i3R1 = 0 

(3) i2R2 + E2 – E3 – i3R1 = 0 

(4) i2R2 + E2 + E3 + i3R1 = 0

neet-2020-p2  physics  current-electricity

https://jeeneetqna.in/760
https://jeeneetqna.in/821
https://jeeneetqna.in/tag/neet-2020-p2
https://jeeneetqna.in/tag/physics
https://jeeneetqna.in/tag/current-electricity
https://jeeneetqna.in/tag/neet-2020-p2
https://jeeneetqna.in/tag/physics
https://jeeneetqna.in/tag/current-electricity


https://jeeneetqna.in/9773.0.12
The solids which have the negative temperature coefficient of resistance are : 

(1) insulators and semiconductors 

(2) metals 

(3) insulators only 

(4) semiconductors only

neet-2020  physics  current-electricity  electrical-resistance-and-resistivitye
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4
Physics Electromagnetic Waves (2)

4.0.1

A plane electromagnetic wave, has frequency of 2.0 × 1010 Hz and its energy density is 1.02 × 10–8 J/m3 in
vacuum. The amplitude of the magnetic field of the wave is close to (  and speed of light

= 3 × 108 ms–1) : 

(1) 160 nT 

(2) 180 nT 

(3) 190 nT 

(4) 150 nT 

jee(main)-2020-(2sep-shift1)  physics  electromagnetic-waves

4.0.2
The E.M. wave with shortest wavelength among the following is 

(1) Microwaves 

(2) Ultraviolet rays 

(3) X-rays 

(4) Gamma-rays

neet-2020-p2  physics  electromagnetic-waves  electromagnetic-spectrum
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5
Physics Electronic Devices (6)

5.0.1

Mobility of electrons in a semiconductor is defined as the ratio of their drift velocity to the applied electric
field. If, for an n-type semiconductor, the density of electrons is 1019m–3 and their mobility is 1.6 m2/(V.s)
then the resistivity of the semiconductor (since it is an n-type semiconductor contribution of holes is ignored)
is close to: 

(1) 2 m 

(2) 0.4 m 

(3) 4 m 

(4) 0.2 m

jee(main)-2019  physics  electronic-devices

5.0.2

A resistance is shown in the figure. Its value and tolerance are given respectively by:

(1) 27 k , 20%

(2) 270 k , 5%

(3) 270 k , 10%

(4) 27 k , 10%

jee(main)-2019  physics  electronic-devices

5.0.3
For a p-type semiconductor, which of the following statements is true ? 

(1) Electrons are the majority carriers and trivalent atoms are the dopants. 

(2) Holes are the majority carriers and trivalent atoms are the dopants. 

(3) Holes are the majority carriers and pentavalent atoms are the dopants. 

(4) Electrons are the majority carriers and pentavalent atoms are the dopants.

neet-2019  physics  electronic-devices
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5.0.4
An intrinsic semiconductor is converted into n-type extrinsic semiconductor by doping it with 

(1) Germanium 

(2) Phosphorous 

(3) Aluminium 

(4) Silver

neet-2020-p2  physics  electronic-devices  semiconductors

5.0.5

Out of the following which one is a forward biased diode?

neet-2020-p2  physics  electronic-devices  semiconductors  diodes

5.0.6
The increase in the width of the depletion region in a p-n junction diode is due to : 

(1) increase in forward current 

(2) forward bias only 

(3) reverse bias only 

(4) both forward bias and reverse bias

neet-2020  physics  electronic-devices  semiconductor-electronics:materials  devices-and-simple-circuits
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6
Physics Electrostatics (7)

6.0.1

Three charges +Q, q, + Q are placed respectively, at distance, 0, d/2 and d from the
origin, on the x-axis. If the net force experienced by + Q, placed at x= 0, is zero,
then value of q is :

(1) +Q/2

(2) –Q/2

(3) –Q/4

(4) +Q/4

jee(main)-2019  physics  electrostatics

6.0.2
A parallel plate capacitor is made of two square plates of side 'a', separated by a distance d (d<<a). The lower
triangular portion is filled with a dielectric of dielectric constant K, as shown in the figure. 

Capacitance of this capacitor is : 

(1)  

(2)  

(3)  

(4) 

jee(main)-2019  physics  electrostatics
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6.0.3
Two parallel infinite line charges with linear charge densities  C/m and  C/m are placed at a distance of
2R in free space. What is the electric field mid-way between the two line charges?  

(1) Zero  

(2)  N/C 

(3)  N/C 

(4)  N/C

neet-2019  physics  electrostatics

6.0.4
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 is transferred to B, then force between the charges becomes
:  

(1)  

(2)   

(3)   

(4) 

neet-2019  physics  electrostatics

6.0.5
A parallel plate capacitor of capacitance 20 F is being charged by a voltage source whose potential is
changing at the rate of 3 V/s. The conduction current through the connecting wires, and the displacement
current through the plates of the capacitor, would be, respectively.  

(1) Zero, 60 A 

(2) 60 A, 60 A 

(3) 60 A, zero 

(4) Zero, zero

neet-2019  physics  electrostatics

+λ −λ

2λ
π Rϵ0

λ

π Rϵ0

λ

2π Rϵ0

F

9F
16

16F
9

4F
3

μ

μ

μ μ

μ

https://jeeneetqna.in/91
https://jeeneetqna.in/92
https://jeeneetqna.in/98
https://jeeneetqna.in/tag/neet-2019
https://jeeneetqna.in/tag/physics
https://jeeneetqna.in/tag/electrostatics
https://jeeneetqna.in/tag/neet-2019
https://jeeneetqna.in/tag/physics
https://jeeneetqna.in/tag/electrostatics
https://jeeneetqna.in/tag/neet-2019
https://jeeneetqna.in/tag/physics
https://jeeneetqna.in/tag/electrostatics


https://jeeneetqna.in/343

https://jeeneetqna.in/1344

6.0.6
For a uniformly charged ring of radius R, the electric field on its axis has the largest magnitude at a distance h
from its centre. Then value of h is : 

(1)  

(2)  

(3)  

(4) 

jee(main)-2019  physics  electrostatics

6.0.7

A parallel plate capacitor having cross-sectional area A and separation d has air in between the plates. Now an
insulating slab of same area but thickness d/2 is inserted between the plates as shown in figure having
dielectric constant K(= 4). The ratio of new capacitance to its original capacitance will be :

(1) 4 : 1 

(2) 2 : 1

(3) 8 : 5 

(4) 6 : 5

neet-2020-p2  physics  electrostatics  electrostatic-potential-and-capacitance
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7
Physics Gravitation (2)

7.0.1
A body weighs 200 N on the surface of the earth. How much will it weigh half way down to the centre of the
earth ?  

(1) 150 N  

(2) 200 N  

(3) 250 N  

(4) 100 N

neet-2019  physics  gravitation

7.0.2
The mass density of a spherical galaxy varies as  over a large distance 'r' from its center. In that region, a
small star is in a circular orbit of radius R. Then the period of revolution, T depends on R as : 

(1)  

(2)  

(3)  

(4) 

jee(main)-2020-(2sep-shift1)  physics  gravitation
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8
Physics Kinematics (5)

8.0.1

When an object is shot from the bottom of a long smooth inclined plane kept at an angle 60° with horizontal, it
can travel a distance x1 along the plane. But when the inclination is decreased to 30° and the same object is
shot with the same velocity, it can travel x2 distance. Then x1 : x2 will be: 

(1) 

(2) 

(3) 

(4) 

neet-2019  physics  kinematics

8.0.2
The speed of a swimmer in still water is 20 m/s. The speed of river water is 10 m/s and is flowing due east. If
he is standing on the south bank and wishes to cross the river along the shortest path the angle at which he
should make his strokes w.r.t. north is given by :  

(1) 30° west  

(2) 0°  

(3) 60° west  

(4) 45° west

neet-2019  physics  kinematics
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8.0.3

A particle moving with velocity  is acted by three forces shown by the vector triangle PQR. The velocity of
the particle will :

(1) increase 

(2) decrease 

(3) remain constant 

(4) change according to the smallest force 

neet-2019  physics  kinematics

8.0.4

A particle is moving with a velocity , where K is a constant. The general equation for its path
is: 

(1) xy = constant 

(2) y2 = x2 + constant 

(3) y = x2 + constant 

(4) y2 = x + constant

jee(main)-2019  physics  kinematics
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Train A and train B are running on parallel tracks in the opposite directions with speed of 36 km/hour and 72
km/hour, respectively. A person is walking in train A in the direction opposite to its motion with a speed of 1.8
km/hour. Speed (in ms–1) of this person as observed from train B will be close to : (take the distance between
the tracks as negligible) 

(1) 30.5 ms–1

(2) 29.5 ms–1

(3) 31.5 ms–1

(4) 28.5 ms–1
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9
Physics Kinetic Theory of Gases (5)

9.0.1
A mixture of 2 moles of helium gas (atomic mass = 4 u), and 1 mole of argon gas (atomic mass = 40 u) is kept
at 300 K in a container. The ratio of their rms speeds , is close to :  

(1) 2.24  

(2) 0.45  

(3) 0.32  

(4) 3.16
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9.0.2

A cylinder contains hydrogen gas at pressure of 249 kPa and temperature 27°C.

Its density is: (R = 8.3 J mol-1   K-1)

(1) 0.5 kg/m3

(2) 0.2 kg/m3

(3) 0.1 kg/m3

(4) 0.02 kg/m3
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9.0.3
A gas mixture consists of 3 moles of oxygen and 5 moles of argon at temperature T. Assuming the gases to be
ideal and the oxygen bond to be rigid, the total internal energy (in units of RT) of the mixture is : 

(1) 15 

(2) 13 

(3) 20 

(4) 11
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9.0.4
The Mean Free Path   for a gas molecule depends upon diameter,  of the molecule as 

(1)  

(2)  

(3)  

(4) 
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9.0.5
An ideal gas equation can be written as  where  and  are respectively, 

(1) Number density, mass of the gas 

(2) Mass density, mass of the gas 

(3) Number density, molar mass 

(4) Mass density, molar mass
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10
Physics Laws of Motion (3)

10.0.1

A block of mass 10 kg is kept on a rough inclined plane as shown in the figure. A force of 3 N is applied on
the block. The coefficient of static friction between the plane and the block is 0.6. What should be the
minimum value of force P, such that the block doesnot move downward ?

(take g = 10 ms-2) 

(1) 32 N 

(2) 25 N 

(3) 23 N 

(4) 18 N
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10.0.2
If the force on a rocket, moving with a velocity of 300 m/s is 210 N, then the rate of combustion of the fuel is 

(a) 0.07 kg/s 

(b) 1.4 kg/s 

(c) 0.7 kg/s 

(d) 10.7 kg/s
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A small block starts slipping down from a point B on an inclined plane AB, which is making an angle  with
the horizontal section BC is smooth and the remaining section CA is rough with a coefficient of friction . It is
found that the block comes to rest as it reaches the bottom (point A) of the inclined plane. If BC = 2AC, the
coefficient of friction is given by . The value of k is .........

Numerical Value Type
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11
Physics Magnetic Effects of  Current and

Magnetism (9)

11.0.1

A current loop, having two circular arcs joined by two radial lines is shown in the figure. It carries a current of
10 A. The magnetic field at point O will be close to :

(1) 1.0 × 10–5 T

(2) 1.5 × 10–5 T

(3) 1.0 × 10–7 T

(4) 1.0 × 10–7 T
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11.0.2

A plane electromagnetic wave of frequency 50 MHz travels in free space along the positive x-direction. At a
particular point in space and time, . The corresponding magnetic field , at that point will be:

(1) 18.9x10-8 T

(2) 6.3x10-8 T

(3) 2.1x10-8 T

(4) 18.9x108 T
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11.0.3

A conducting circular loop made of a thill wire, has area 3.5 × 10–3 m2 and resistance 10 . It is placed
perpendicular to a time dependent magnetic field B(t) = (0.4T)sin(50 t). The field is uniform in space. Then
the net charge flowing through the loop during t = 0 s and t = 10 ms is close to:

(1) 14 mC 

(2) 21 mC 

(3) 6 mC 

(4) 7 mC
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11.0.4
A bar magnet is demagnetized by inserting it inside a solenoid of length 0.2 m, 100 turns, and carrying a
current of 5.2 A. The coercivity of the bar magnet is : 

(1) 1200 A/m 

(2) 2600 A/m 

(3) 520 A/jm 

(4) 285 A/m
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11.0.5

A beam of protons with speed 4 × 105 ms–1 enters a uniform magnetic field of 0.3T at an angle of 60º to the
magnetic field. the pitch of the resulting helical path of protons is close to : (Mass of the proton = 1.67 × 10–27

kg, charge of the proton = 1.69 × 10–19 C) 

(1) 12 cm 

(2) 2 cm 

(3) 4 cm 

(4) 5 cm
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11.0.6
Magnetic materials used for making permanent magnets (P) and magnets in a transformer (T) have different
properties of the following, which property best matches for the type of magnet required ? 

(1) T : Large retentivity, large coercivity 

(2) P : Large retentivity, large coercivity 

(3) T : Large retentivity, small coercivity 

(4) T : Small retentivity, large coercivity
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11.0.7

A circular coil of radius 10 cm is placed in a uniform magnetic field of 3.0 × 10–5 T with its plane
perpendicular to the field initially. It is rotated at constant angular speed about an axis along the diameter of
coil and perpendicular to magnetic field so that it undergoes half of rotation in 0.2 s. The maximum value of
EMF induced (in V) in the coil will be close to the integer ...

Numerical Value Type
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11.0.8

A wheel with 20 metallic spokes each 1 m long is rotated with a speed of 120 rpm in a plane perpendicular to a
magnetic field of 0.4 G. The induced emf between the axle and rim of the wheel will be (1 G = 10–4 T) 

(1) 2.51 V 

(2) 2.51 × 10–4 V 

(3) 2.51 × 10–5 V 

(4) 4.0 × 10–5 V
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The magnetic flux linked with a coil (in Wb) is given by the equation 

 

The magnitude of induced emf in the coil at the fourth second will be  

(1) 10 V  

(2) 33 V  

(3) 43 V  

(4) 108 V
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12
Physics Oscil lations and Waves (5)

12.0.1
Two coherent sources produce waves of different intensities which interfere. After interference, the ratio of the
maximum intensity to the minimum intensity is 16. The intensity of the waves are in the ratio: 

(1) 4 : 1 

(2) 25 : 9 

(3) 16 : 9 

(4) 5 : 3
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12.0.2

A block of mass m, lying on a smooth horizontal surface, is attached to a spring (of negligible mass) of spring
constant k. The other end of the spring is fixed, as shown in the figure. The block is initally at rest in its
equilibrium position. If now the block is pulled with a constant force F, the maximum speed of the block is :

(1) 

(2) 

(3) 

(4) 
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12.0.3
Average velocity of a particle executing SHM in one complete vibration is :  

(1)  

(2) Aω 

(3)  

(4) Zero
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12.0.4

A heavy ball of mass M is suspended from the ceiling of a car by a light string of mass m (m<<M). When the
car is at rest, the speed of transverse waves in the string is 60 ms–1. When the car has acceleration a, the wave-
speed increases to 60.5 ms–1. The value of a, in terms of gravitational acceleration g, is closest to :

(1) 

(2) 

(3) 

(4) 
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12.0.5

Two identical strings X and Z made of same material have tension TX and TZ in then If their fundamental
frequencies are 450 Hz and 300 Hz, respectively, then the ratio TX/TZ is : 

(1) 1.25 

(2) 0.44 

(3) 1.4 

(4) 2.25
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13
Physics Physics and Measurement (3)

13.0.1
In an experiment, the percentage of error occurred in the measurement of physical quantities A, B, C and D are
1%, 2%, 3% and 4% respectively. Then the maximum percentage of error in the measurement X, where 

 will be 

(1) % 

(2) 16% 

(3) – 10% 

(4) 10%
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13.0.2

The least count of the main scale of a vernier callipers is 1 mm. Its vernier scale is divided into 10 divisions
and coincide with 9 divisions of the main scale. When jaws are touching each other, the 7th division of vernier
scale coincides with a division of main scale and the zero of vernier scale is lying right side of the zero of main
scale. When this vernier is used to measure length of cylinder the zero of the vernier scale between 3.1 cm and
3.2 cm and 4th VSD coincides with a main scale division. The length of the cylinder is (VSD is vernier scale
division) 

(1) 2.99 cm 

(2) 3.07 cm 

(3) 3.21 cm 

(4) 3.2 cm
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Time intervals measured by a clock give the following readings: 

1.25 s, 1.24 s, 1.27 s, 1.21 s and 1.28 s 

What is the percentage relative error of the observations? 

(1) 1.6% 

(2) 2% 

(3) 4% 

(4) 16%
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14
Physics Properties of  Solids and Liquids

(3)

14.0.1
A rod, of length L at room temperature and uniform area of cross section A, is made of a metal having
coefficient of linear expansion /°C. It is observed that an external compressive force F, is applied on each of
its ends, prevents any change in the length of the rod, when its temperature rises by T K. Young's modulus,
Y, for this metal is :  

(1)  

(2)  

(3)  

(4) 
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14.0.2

Temperature difference of 120°C is maintained between two ends of a uniform rod AB of length 2L. Another
bent rod PQ, of same cross-section as AB and length , is connected across AB (See figure). In steady state,
temperature difference between P and Q will be close to :

(1) 60ºC 

(2) 75ºC 

(3) 35ºC 

(4) 45ºC
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A cylindrical vessel containing a liquid is rotated about its axis so that the liquid rises at its sides as shown in
the figure. The radius of vessel is 5 cm and the angular speed of rotation is  rad s–1. The difference in the
height, h (in cm) of liquid at the centre of vessel and at the will be :

(1) 

(2) 

(3) 

(4) 
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15
Physics Ray Optics and Optical

Instruments (4)

15.0.1
Which colour of the light has the longest wavelength? 

(1) Red 

(2) Blue 

(3) Green 

(4) Violet
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15.0.2
In total internal reflection when the angle of incidence is equal to the critical angle for the pair of media in
contact, what will be angle of refraction? 

(1) 180° 

(2) 0° 

(3) Equal to angle of incidence 

(4) 90°
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15.0.3

Consider a tank made of glass(reiractive index 1.5) with a thick bottom. It is filled with a liquid of refractive
index . A student finds that, irrespective of what the incident angle  (see figure) is for a beam of light
entering the liquid, the light reflected from the liquid glass interface is never completely polarized. For this to
happen, the minimum value of  is :

(1)  

(2) 

(3)  

(4) 
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15.0.4
A convex lens is put 10 cm from a light source and it makes a sharp image on a screen, kept 10 cm from the
lens. Now a glass block (refractive index 1.5) of 1.5 cm thickness is placed in contact with the light source. To
get the sharp image again, the screen is shifted by a distance d. Then d is : 

(1) 0.55 cm away from the lens 

(2) 1.1 cm away from the lens 

(3) 0.55 cm towards the lens 

(4) 0
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16
Physics Rotational Motion (6)

16.0.1

An L-shaped object, made of thin rods of uniform mass density, is suspended with a string as shown in figure.
If AB = BC, and the angle made by AB with downward vertical is , then :

(1) 

(2) 

(3) 

(4) 
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16.0.2
If the angular momentum of a planet of mass m, moving around the Sun in a circular orbit is L, about the
center of the Sun, its areal velocity is : 

(1)  

(2)  

(3)  

(4) 
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16.0.3

Two masses m and  are connected at the two ends of a massless rigid rod of length . The rod is suspended
by a thin wire of torsional constant k at the centre of mass of the rod-mass system(see figure). Because of
torsional constant k, the restoring torque is  for angular displacement 0. If the rod is rotated by θ0 and
released, the tension in it when it passes through its mean position will be: 

(1) 

(2) 

(3) 

(4) 
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16.0.4
A mass m is attached to a thin wire and whirled in a vertical circle. The wire is most likely to break when:  

(1) the mass is at the highest point  

(2) the wire is horizontal  

(3) the mass is at the lowest point  

(4) inclined at an angle of 60° from vertical
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A uniform cylinder of mass M and radius R is to be pulled over a step of height a (a < R) by applying a force F
at its centre 'O' perpendicular to the plane through the axes of the cylinder on the edge of the step (see figure).
The minimum value of F required is : 

(1) 

(2) 

(3) 

(4) 
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A bead of mass m stays at point P (a, b) on a wire bent in the shape of a parabola  and rotating with
angular speed  (see figure). The value of  is (neglect friction)

(1) 

(2) 

(3) 

(4) 
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17
Physics Thermodynamics (6)

17.0.1

A gas can be taken from A to B via two different processes ACB and ADB.

When path ACB is used 60 J of heat flows into the system and 30 J of work is done by the system. If path
ADB is used work done by the system is 10 J. The heat Flow into the system in path ADB is : 

(1) 80 J

(2) 20 J

(3) 100 J

(4) 40 J

jee(main)-2019  physics  thermodynamics

17.0.2
In which of the following processes, heat is neither absorbed nor released by a system?  

(1) Isothermal  

(2) Adiabatic  

(3) Isobaric  

(4) Isochoric
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17.0.3

An engine takes in 5 moles of air at 20°C and 1 atm, and compresses it adiabatically to 1/10th of the original
volume. Assuming air to be a diatomic ideal gas made up of rigid molecules, the change in its internal energy
during this process comes out to be XkJ. The value of X to the nearest integer is : 

Numerical Value Type
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17.0.4

The P-V diagram for an ideal gas in a piston cylinder assembly undergoing a thermodynamic process is shown
in the figure. The process is

(1) isothermal

(2) adiabatic

(3) isochoric

(4) isobaric
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17.0.5
The efficiency of a Carnot engine depends upon 

(1) the temperature of the source only 

(2) the temperature of the sink only 

(3) the temperatures of the source and sink 

(4) the volume of the cylinder of the engine

neet-2020-p2  physics  thermodynamics  carnot-cycle

17.0.6
A heat engine is involved with exchange of heat of 1915 J, –40J, +125 J and –QJ, during one cycle achieving
and efficiency of 50.0%. The value of Q is : 

(1) 400 J 

(2) 980 J 

(3) 640 J 

(4) 40 J
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18
Physics Wave Optics (4)

18.0.1

In a double slit experiment, when light of wavelength 400 nm was used, the angular width of the first minima
formed on a screen placed 1 m away, was found to be 0.2°. What will be the angular width of the first minima,
if the entire experimental apparatus is immersed in water? (μwater = 4/3) 

(1) 0.266° 

(2) 0.15° 

(3) 0.05° 

(4) 0.1°

neet-2019  physics  optics  wave-optics

18.0.2
Surface of certain metal is first illuminated with light of wavelength = 350 nm and then, by light of
wavelength = 540 nm. It is found that the maximum speed of the photo electrons in the two cases differ by a
factor of 2. The work function of the metal (in eV) is close to : (Energjr of photon = eV ) 

(1) 1.8 

(2) 1.4 

(3) 2.5 

(4) 5.6
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18.0.3
Interference fringes are observed on a screen by illuminating two thin slits 1 mm apart with a light source (  =
632.8 nm). The distance between the screen and the slits is 100 cm. If a bright fringe is observed on a screen at
distance of 1.27 mm from the central bright fringe, then the path difference between the waves, which are
reaching this point from the slits is close to : 

(1) 2.87 

(2) 2 nm 

(3) 1.27 m 

(4) 2.05 m
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Two coherent sources of light interfere and produce fringe pattern on a screen. For central maximum, the phase
difference between the two waves will be, 

(1) /2 

(2) Zero 

(3)  

(4) 3 /2
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19
Physics Work, Energy and Power (2)

19.0.1

Three blocks A, B and C are lying on a smooth horizontal surface, as shown in the figure. A and B have equal
masses, m while C has mass M. Block A is given an brutal speed v towards B due to which it collides with B
perfectly inelastically. The combined mass collides with C, also perfectly inelastically th of the initial kinetic
energy is lost in whole process. What is value of M/m ?

(1) 4 

(2) 5 

(3) 3 

(4) 2
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19.0.2
A particle of mass m with an initial velocity  collides perfectly elastically with a mass 3 m at rest. It moves
with a velocity  after collision, then,  is given by 

(1)  

(2)  

(3)  

(4) 
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