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Solution
1. Ans. C.
The metal ions are bound at their positions and vibrate due to collisions
with electrons and due to thermal energy. The conduction electrons are
free to move. They get energy from the electric field set inside the
conductor by connection with a battery and due to thermal motion. The
velocity of the electrons is high.
Thus, the kinetic energy of the electrons is greater than the kinetic energy
of the metal ions.
2. Ans. A.
The resistance of a wire is directly proportional to its length.
So, when we cut the wire into 5 equal parts, the resistance of each part
will be 10 Ω.
On connecting these wires in parallel, the net resistance will be

3. Ans. B.
Let the EMFs of the batteries be e1 and e2, and their respective
resistances be r1 and r2.
Since the batteries are connected in series, the equivalent emf will be the
sum of the emf of the two batteries

.

Thus, e > e1 and e > e2
Thus, the equivalent emf is larger than either of the two EMFs. Hence,
statement (i) is correct.
Since the batteries are connected in series, the equivalent internal
resistance (r) of the combination will be the sum of the internal resistance
of the two batteries
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Thus, the equivalent internal resistance is greater than either of the two
resistances. Hence, statement (ii) is wrong.
4. Ans. B.
Given, Current through an inductor
Current through capacitor

= 1.2amp

= 1.0 amp

According to ohm’s law,

Current from AC generator =
So, the current drawn from the generator will be equal to
5. Ans. A.
At t=0, constant current in coil A must be clockwise as at this instant
current in coil B is counterclockwise. According to Lenz’s law, when coil A
is made to rotate about the vertical axis, it has clockwise current to
present South-pole towards the viewer of the page.
6. Ans. D.
Given that the dipole moment
.

is lying along the uniform electric field

Now, the dipole is rotated by 90o. When an electric dipole is placed in an
electric field , a torque
dipole through an angle.

acts on it. This torque tries to rotate the

If the dipole is rotated from an angle
external force is given by
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7. Ans. A.
By the principle of conservation of charge, the net amount of positive
charge minus the net amount of negative charge in the universe is always
constant. Therefore, the total charge of the universe is constant. The total
positive charge of the universe may increase or decrease, depending on
the total increase or decrease in a negative charge. This is the principle of
conservation of charge which is universal.
8. Ans. A.
The gravitational force of attraction between the balls is given as by

9. Ans. A.
Given,
C = 900 pF, V = 100 V

The energy stored in the capacitor is
Putting the values in the above equation, we get

The energy stored in the capacitor is
10. Ans. A.
3
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The particle is a conductor. When it is brought near a positively charged
metal plate, opposite charge is induced on its face nearer to the plate, i.e.
negative and the same amount of charge, but opposite polarity, goes to
the farther end, i.e. positive.
Now, the attractive force is due to charges of opposite polarity. As they
are at a lesser distance than the same polarity charges, the force of
attraction is greater than the force of repulsion. In other words, the force
on the particle is towards the plate.
11. Ans. C.
Here, magnetisation becomes constant i.e all the magnetic moments have
got aligned in the direction of the applied field. So now, if the temperature
is decreased, thermal vibration of the paramagnetic material will get
reduce, But here, all the magnetic moments are already aligned in the
direction of the field, therefore, no further alignment can take place due
to reduced thermal motion. Thus, there will be no negative effect of
decreasing the temperature on the magnetisation.
12. Ans. C.
The relation between relative magnetic permeability and magnetic
susceptibility is
The relative magnetic permeability is defined as,

The value of magnetic permeability is determined by,

and
So,

Then, magnetic susceptibility is
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13. Ans. A.
When the interior of the solenoid is filled with a material with non-zero
magnetization, the field inside the solenoid will be greater than B0.
The net magnetic field B, in the interior of the solenoid, may be expressed
as

, where

is the field contributed by the material core.

14. Ans. C.
The net magnetic flux out of any closed surface is zero. For a magnetic
dipole, any closed surface the magnetic flux directed inward toward the
south pole will equal the flux outward from the north pole. The net flux
will always be zero for dipole sources.

Where b = magnetic flux
The above equation states that there is no net magnetic flux b (which can
be thought of as the number of magnetic field lines through an area) that
passes through an arbitrary closed surface. This means the number of
magnetic field lines that enter and exit through this closed surface is the
same.
15. Ans. C.
Here, the vertical component of Earth’s magnetic field,
the angle of dip,
the horizontal component of earth’s magnetic field
Using the equation to determine the dip angle,
5
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16. Ans. C.
The resonant frequency is given by

where, R = resistance =20 Ω, L = inductance = 0.16 mH and C =
capacitor=

⇒

17. Ans. A.
The magnetic flux is a measurement of the total magnetic field which
passes through a given area. The magnetic flux through an area A is
represented as:

Where is the angle present between the direction of magnetic field B
and the normal to the plane.
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It is given that
0.2 m

,

and the radius of the circular disc r =

So area,

18. Ans. D.
Given,
B = 10 T, N = 50 turns.
, and
The total magnetic flux linked with the coil initially

But the magnetic flux linked with the coil finally,
i.e. (When removed from the magnetic field)
EMF induced (e),

19. Ans. B.
Given:
l = 10 m
7
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Now,
Motional emf = Bvl

= 0.09 V
20. Ans. A.
Given:
Area of the loop,
Current through the wire, i = 10 A
The separation between the wire and the loop, d = 20 cm
Time,
The average emf induced in the loop is given by

21. Ans. B.
For the case of resonance amplitude is maximum but not infinity. For
resonance, driving frequency is equal to the natural frequency of the
system.
8
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The case of a swing is a good example of resonance where a boy pushes
at a time interval in a particular way to match the natural frequency of his
push with the natural frequency of the swing. In this way, he gets the
maximum possible amplitude.
22. Ans. A.
Given, the relative permeability
the relative permittivity

.

the speed of electromagnetic waves given as,

23. Ans. D.
According to Newton's law of cooling, the rate at which a body loses heat
(or cools) is dependent on the following factors,
i. Nature and extent of the exposed surface
ii. Temperature of surroundings
iii. The temperature of the body
The internal energy of the body has no relation to the amount of heat it
loses by radiation.
24. Ans. A.
Here, heat transfer from the refrigerator is,
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As we know,

therefore, Average power consumed,

25. Ans. B.
When a ray of light enters from air to water, the frequency of the light
remains the same but the wavelength is smaller in water than in air. As at
the boundary/interface of the medium, the number of waves you send is
the number of waves you receive, on the other side, almost instantly.
Frequency doesn't change because it depends on travelling of waves
across the interface. But speed and wavelength change as the material on
the other side may be different, so now it might have a longer/shorter
size of the wave and so the number of waves per unit time changes.
26. Ans. C.

When an object is placed at 2f from L1 then the image is formed at 2f
So

So
Image of

is working for

as a virtual object

So
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magnification
then lateral magnification

27. Ans. A.
Given:
Pole strength of the bar magnet, m = 10 Am
The distance of the point from the north pole of the bar magnet, r = 5 cm
= 0.05 m
We know,
The magnetic field due to the magnetic charge
B is given by

28. Ans. D.
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When the charged particle is whirled in a horizontal circle, at any
moment, the direction of current can be taken along the tangent of the
circle. Also, the magnetic field is in the vertical direction. So, according to
Fleming’s left-hand rule, the force can be radially outward or inward,
depending on the direction of the magnetic field, i.e. either upward or
downward. Also, the direction of the force depends on the direction of the
whirl, i.e. clockwise or anticlockwise and also on the charge of the
particle, i.e. whether it is positive or negative. So, the tension may
increase or decrease.
29. Ans. A.
As the given regions are of the equipotential, so Work done
.
From the figure we can observe that,
is same in all cases i.e, 20V
hence, work done also be the same in all the cases.
30. Ans. D.
Since there is a lack of electron, so the sphere is charged positively, and
they applied a repulsive force to each other.

r = 1m
The force between them
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31. Ans. B.
Electrostatic capacitance C is defined as the ratio of charge Q stored to
the change in potential V.

Dimensions of charge = [A T]
Dimensions of potential =

Dimensions of capacitance =
32. Ans. A.
Angular momentum (L): The angular momentum of a rigid body is defined
as the product of the moment of inertia and the angular velocity.
Net torque is directly proportional to the angular momentum, we get

,

net

is net torque applied to the body.

Net torque is directly proportional to the angular moment, so when
angular momentum is increasing net torque is also increasing.
Option A is correct.
33. Ans. D.
• Doppler effect: If the source or the observer or both, move with respect
to the medium, the frequency observed may be different from the
frequency of the source. This apparent change in frequency of the wave
due to the motion of the source or the observer is called the Doppler
Effect.
• A sound wave or electromagnetic wave of known frequency is sent
towards a moving object. Some part of the wave is reflected from the
13
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object and its frequency is detected by the monitoring station. This
change in frequency is called the Doppler shift.
• The apparent frequency of the sound experienced by the observer,
when the observer is stationary and the source is moving is

The apparent frequency of the sound experienced by the observer, when
the source is stationary and the observer is moving is

Where, v = speed of sound in the medium, ν' = apparent frequency, νo =
natural frequency and u = speed of the source.
From the above equation, it is clear that the apparent frequency does
not depend on the distance between source and observer. Hence,
the frequency will remain the same irrespective of change in the distance
if all the other factors are constant.
Option D is correct.
34. Ans. B.
• Pitch:- The pitch of a sound is the characteristic that distinguishes
between a sharp sound and a flat sound. The pitch we hear depends on
the frequency of the sound waves with the amplitude unchanged.
* A sound of high pitch is said to be shrill and its frequency is high.
* A sound of low pitch is said to be grave and its frequency is low.
• Loudness:- Characteristic of sound, on account of which the sound
appears to be intense or slow.
* The loudness that we sense is related to the intensity of sound though it
is not directly proportional.
* The loudness depends on intensity as well as upon the sensitiveness of
ear.
The relation between the loudness and the intensity is given by:
• Intensity ∝ A2
14
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• Where A is the amplitude.
From the above relation, we can say that loudness of sound is related
to its amplitude.
Option B is correct.
35. Ans. D.
The coefficient of volume expansion is defined as the change in volume
per unit volume per unit change in temperature.
The coefficient of volume expansion has dimension K-1.
So, option D is correct.
36. Ans. C.
The three kinematics equation are valid only and only if the acceleration is
constant.
If the acceleration is not constant, then we will use the differential
equations. i.e,

Hence, option C is correct.
37. Ans. B.

Escape velocity of a satellite is given by ve = (

)1/2

So when M=6 times and R=3R, then ve becomes √2 ve.
Hence, option B is correct.
38. Ans. D.
• Potential-meter measures the potential difference more accurately than
a voltmeter because the potential-meter does not draw current from
external circuit. It works on the null deflection method
• On the other hand a voltmeter draws some current from the cell during
measurement. When voltmeter is connected across the cell, there is inner
potential drop due to internal resistance of the cell.
15
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Therefore, the measurement of potential difference will not be accurate in
case of voltmeter.
Hence, option D is correct.
39. Ans. C.
• Sound waves need to travel through a medium such as a solid, liquid, or
gas. The sound waves move through each of these mediums by vibrating
the molecules in the matter.
• Sound travels fastest in solids because the constituent particles are
most closely/tightly packed. Sound is a longitudinal wave, which means
that sound waves travel through the vibrations of individual particles of
matter (compressions and rarefactions) which are along the direction on
propagation. Only the disturbance is transmitted forward, without
requiring the particles to actually move themselves. The neighboring
particles in solids are very close to one another, resulting in faster, high
frequency, back and forth vibrations of particles. Thus the
disturbance/sound can travel more quickly from one point to another, as
opposed to liquids and gases where particles are spaced farther apart.
• Hence, Sound travels fastest through solids, slower through liquids and
slowest through gases.
• Sound will travel faster in steel than the wood because the particles are
more closely packed in steel in comparison of wood.
Option C is correct.
40. Ans. A.
Assume 'l' and 'A' be the length and area of cross-section of the conductor
respectively.
Current density,
=2.5 x 106 Am-2

Electric field,

= 15 V m-1

Now, resistivity
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Option A is correct.
41. Ans. B.
If silicon (or germanium) is doped with a trivalent (three electrons in the
outermost shell) atom like Boron, Alluminium, Gallium or Indium, three
valence electrons form covalent bonds with three silicon atoms and
deficiency of one electron is created which is known as hole (behaving as
positive charge). Such a semiconductor is said to be a p- type
semiconductor.
So, option B is correct.
42. Ans. C.
As we know that potential difference is responsible for the flow of electric
current and we also know that the current flows from higher potential to
lower potential.
When there is a potential difference, then the electric field must be having
direction from higher potential to lower potential.
So, the electric field exists inside the wire and will be parallel to the
direction of flow of current.
Hence, option C is correct.
43. Ans. C.
We know that the radius of the nth orbit is given by the formula: rn = ron²
(where ro is the radius of the first orbit)
Then , r3 = (3)2r0 = 9ro
Hence, option C is correct.
44. Ans. B.
There are certain motions that are repeated at equal intervals of time. Let
the interval of time in which motion is repeated. Then x(t) =x(t + T),
17
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where T is the minimum value. The function that repeats itself after a
specific period of time is known as a periodic function.
Here, the given equation is y = 2 sin2 ωt

We can also write thus equation as
Here, we can clearly see that 1 is constant value and sin2 ωt is repeated
it’s value after every T =

sec

Hence, this function is periodic with time period T = sec
Now, we have to check whether the given function is performing S.H.M or
not

The necessary condition for simple harmonic motion is
y

proportional to

Try to solve it by yourselves, you will find that the given function will not
be proportional to y.
Hence, the given function is not performing simple harmonic motion but it
is a periodic function with period T =

sec

So, option B is correct.
45. Ans. B.
Heat energy of an object is the total energy of the molecules of the
object. The energy contained in the small motions of the object's
molecules can be broken up into a combination of kinetic
energy and potential energy of the molecules. The total energy of an
object is equal to:
ET = EK + EP
• ET is the total energy of the molecules of an object.
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• EK is the sum of kinetic energy of all the molecules of an object.
• EP is the sum of the potential energy of all the molecules of an object.
Hence, option B is correct.
46. Ans. C.
As it is given that a man pushes a wall, then he will exert a force on the
wall but fails to displace it.
And we define the work- done as the dot product of the force applied and
displacement.
i.e, W = F.ds
But here, displacement (ds) = 0
Hence, the work-done by man = zero
So, option C is correct.
47. Ans. B.
Output dynamic resistance of Common Emitter transistor is ratio of
change in collector-emitter voltage to the resulting change in the collector
current at constant base current
So, option B is correct.
48. Ans. D.
The difference in path lengths, being zero at the center gives zero phase
difference at the center for all wavelengths. Hence the center fringe will
be white. But at other points on the screen, phase difference will be given
by

ϕ=kΔx=

( where Δx is the difference in path lengths).

Since λ is different for different colours, hence fringe width will be
different for each colour and hence all other fringes will be coloured.
Hence, option D is correct.
49. Ans. B.

19

www.gradeup.co

ohm
Ohm is the unit of resistance and mho is the unit of conductance.
Hence, option B is correct.
50. Ans. B.

These are the all possible cases of the image formation by a convex lens,
from this table we can clearly see that when we place the object beyond
the focus then we will get a real image.
Hence, option B is correct.
51. Ans. A.
A changing magnetic field gives rise to an electric field as shown below:
The relation between electric field and changing magnetic field is
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E=
Here, dB= 0.01- (-0.01) = 0.02

dt=

E=

=

= 2 volt/m

52. Ans. D.
The velocity of wave propagation is the ratio of the frequency to the
phase constant. It is given by V=
get, V=

. On swap of the given values, we

.

53. Ans. C.
The metallic body of the electrical appliances is always connected to the
third pin which is connected to the earth. This is a safety precaution and
avoids eventual electric shock. By doing this, the extra charge which is
flowing through the metallic body is passed to earth and avoid shocks.
There is nothing like reducing the heating of connecting wires by three pin
connections.
54. Ans. C.
When a charged particle is accelerated it possesses KE that is equal to the
force acting in it.

If the charge in electron = e
q=e
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55. Ans. D.
=
= 220 Volt
=
=0

Heat loss;

H=

=

=

=

J

=

=

J

J

56. Ans. B.
Given:

Speed of the vehicle,
22
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The radius of the park, r = 10 m
Let the angle of banking be
Thus, we have:

57. Ans. C.
Given:
The angle of banking = θ = 30°
Radius = r = 50 m
Assume that the vehicle travels on this road at speed v so that the friction
is not used.
We get:

58. Ans. C.
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The stone will move in a circle and the direction of velocity at any instant
is always along the tangent at that point. Therefore, the stone will move
along the tangent to the circle at a point where the string breaks.
59. Ans. A.

k=

=

=

60. Ans. A.
The wings of an airplane push the external air backward and the airplane
moves forward by a reaction of pushed air. At low altitudes density of air
is high and so the airplane gets enough force to move forward.
61. Ans. A.

W= area=
= 3000+2250= 5250 J
62. Ans. C.
For the upward motion of the helicopter

V=
Now particle will move under gravity

S=

-h=
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Then, t=

t=

=

63. Ans. A.
Let object is AB
For an image of point A’,

, f = -20 cm

Therefore,

For image of point B’ → u = –40 cm, f = –20 cm

So, length of A’ B’ = 10 cm
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64. Ans. A.
• Ohm’s law: At constant temperature, the potential difference across a
current-carrying wire is directly proportional to the current flowing
through it.
i.e. V = IR
Where V = potential difference, R = resistance and I = current.
• Ohm 's law is not applicable at very low and very high temperatures
because as the temperature increases, the ions inside the metal acquire
energy and start oscillating about their mean positions. These vibrating
ions collide with the electrons. Hence the resistance increases with an
increase in temperatures. Therefore statement 1 is incorrect.
• If the physical conditions of the conductor (length, temperature,
mechanical strain etc.) remain constant, then the current flowing through
the conductor is directly proportional to the potential difference across its
two ends, i.e. I ∝ R ⇒ V = IR where R is a proportionality constant, known
as electric resistance. Therefore, statement 2nd and 3rd are correct
65. Ans. A.

Potential gradient=
= 6V
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= 100
66. Ans. A.
Speed of the elevator with full load is
P=

=V
V= 0.9m/s
67. Ans. A.
The potential difference, V=EL
Where E is the electric field
L is the length of the conductor
From Ohm's law, we get

Where,
ρ is the resistivity of the material
A is the area of cross-section of the conductor
I is the current in the circuit.
Putting the value of V in the above formula, we get

On solving the above equation, we get

(

)

Where,
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j is the current density.
ρ is the resistivity of the material.
68. Ans. D.
As the resistor connected to the battery is heated, the thermal energy of
the electrons increases. Thus, the relaxation time of the electrons will
decrease and so will the drift velocity. Resistivity is inversely proportional
to the relaxation time; thus, resistivity will increase with a decrease in
relaxation time. Therefore, resistance will also change. The number of
electrons in a resistor will remain the same.
69. Ans. D.
The internal resistance of the cell doesn’t depend on the length of
electrodes immersed in electrolyte but depends on the common area of
the electrodes. The resistance varies inversely with the area of electrodes
immersed in electrolyte.
The resistance varies directly with the concentration of the electrolyte.
The resistance varies directly with the distance between the 2 electrodes.
70. Ans. A.
Given – I = 15 A, d1 = 10 cm =10 × 10-2 m and d2 = 5 cm =5 × 10-2 m
The intensity of the magnetic at P field due to 1st wire is

The direction of B1 will be toward point P
The intensity of the magnetic at P field due to 2nd wire of infinite
length is

The direction of B2 will be toward point P.
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∴ The net magnetic field at point P is
Bnet = B2 – B1 = 6 x 10-7 – 3 x 10-7 T = 3 x 10-7 T
71. Ans. B.
we know,

First over tune of closed organ pipe =

; where V= speed of sound

Third over tune of open organ pipe =
According to question,
First over tune of closed organ pipe = third over tune of open organ pipe

So,

=

72. Ans. D.
We have, the earth's radius is 6400 km

We know that magnetization is the magnetic moment per unit volume.
Hence
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73. Ans. C.
since we know that:

In the question it has ben told that:
RA = 2RB and
MA= 4MB
Putting the changed values in the equation and solving it we get
gA = gB
and since weight = mass x g
thus the weight will be same on both the planets.
74. Ans. D.
The spring balance are connected in series and the spring balance is
massless therefore both the scales read M kg each.
Tension is a force along the length of a medium, especially a force carried
by a flexible medium, such as a rope or cable.
we know that the tension in the massless string should be same and
according to the question tension in the springs (T = Mg) is equal to the
weight of the block suspended with the spring. So, when we talk about
the mass measure by the two spring balance will be equal to M.
75. Ans. D.
S.I. Units: Pas or N.s/m2
C.G.S Unit of viscosity is Poise= dyne-sec/cm2
One Poise= 0.1 Pas
1/100 Poise is called centipoises.
Dynamic viscosity of water at 20ºC is approximately= 1 c P
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76. Ans. C.

Hydrostatic force on a vertical side of a beaker

,

Where, ρ = density of the liquid
h = height of the liquid column.
The hydrostatic force when the beaker is completely filled is,

Thus, the percentage increase in hydrostatic force

77. Ans. D.
Brightness of the bulb decreases when inductive reactance increases, i.e.
when the iron rod is inserted in the coil, its inductance L increases, hence
current decreases.
78. Ans. C.
R= 2cm
=
k= 10
r= 1m

E=

=
31
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=

=

=

V/m

79. Ans. D.
At each point on a circular path, the magnitude of velocity remains the
same for any value of .
80. Ans. A.

=

P=

=

P’=
81. Ans. D.
Both assertion and reason are false because there is no special attractive
force that keeps a person stuck with a high power line. The genuine
reason is that a current of the order of 0.05 A or even less current is
enough to bring disorder in our nervous system. As a result of it, the
affected person may lose temporarily his ability to hold his nervous
control in accordance to get himself free from the high power line.
82. Ans. B.
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In the circular motion , the centripetal or radial component, is
perpendicular to the velocity of the particle at the given instant.
The tangential component is parallel to the velocity of the particle at the
given instant.
83. Ans. B.

84. Ans. D.

because the process is reversible and adiabatic, i.e.,
. Adiabatic systems are thermally insulated systems, so they do not let
out or let in heat during the process. A reversible process is a process
where the quantity of heat transferred is directly proportional to the
systems entropy change. Since there is no entropy change, the heat
transferred is zero. Thus this process is an adiabatic reversible process.
85. Ans. A.
Here, we define the system to be an astronaut and the instrument, and
the centre of mass of the system is initially at rest a distance of 10
meters from your spaceship.
Since there are no external forces acting on the system and the centre of
mass is initially at rest, the location of the centre of mass of the system
will never change,
If we choose the initial location of the centre of mass to be at x = 0, the
centre of mass will always be at x = 0.
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The location of the centre of mass of the system is determined according
to its definition

Ast = astronaut , inst = instrument
Now,
So,

Since the mass of the instrument is
of the mass of the astronaut,
the instrument will always be ten times as far away from the centre of
mass as you are, and it will always be on the opposite side of the centre
of mass from you, So for 10 m move by an astronaut, the instrument will
move by 100m. Therefore, final distance of the instrument from the
spaceship will be 110 m.
86. Ans. D.
The Step-Up Transformer is used to increases the Voltage from primary to
secondary. Secondary Winding has more windings than the primary
Winding. Step-up transformers are used in transmission lines to replace
the high voltage produced by the alternator. The power loss of a
transmission line is directly proportional to the square of the current flow
through it.
87. Ans. D.

At the equilibrium position x=0 such that the particle has its maximum
velocity.
88. Ans. A.
An e.m.f. is induced only if there is a change in the magnetic flux.
Faraday explained that there is a relative motion between the coil and
magnet, the flux linked with the coil changes and induced e.m.f.
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89. Ans. C.
We have, self-inductance,
Self-inductance,
Mutual inductance,
We know that the coefficient of coupling is

90. Ans. D.
In the Fig AB is ladder of weight W which acts at its centre of gravity G.

Figure 7

Let N1 be the reaction of the wall, and N2 the reaction of the ground.
Force of friction f between the ladder and the ground acts along with BC.
For horizontal equilibrium,
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......................(i)
For vertical equilibrium,
.......................(ii)
Taking moments about B, we get for equilibrium,

......................... (iii)
Given that, W = 250 N [

W = mg = 25

10 = 250 ]

Solving 3rd equation, we get

=

N

And putting the value of W and N1 in equation (i) and (ii),we get
and

N

We know that

Here f = friction force
= coefficient of static friction
N= normal reaction

91. Ans. C.
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The maximum speed a car can go without slipping on a road while in a
circle path is given as

where μ is the coefficient of friction, r is the radius of the path and g is
the acceleration due to gravity.

92. Ans. C.
If the force of attraction between the two particles is internal force which
remains inversely proportional to the square of the distance between
them, it shows that the centre of mass of two particles will be remain at
rest.
93. Ans. C.
When the block kept at rest is hit by a bullet, the block acquires certain
velocity by the conservation of linear momentum.
Therefore, the linear momentum and the kinetic energy of the block
change.
As some of the kinetic energy carried by the bullet transforms into heat
energy, its temperature also changes.
However, the gravitational potential energy of the block does not change,
as the height of the block does not change in this process.
94. Ans. D.
The turn is banked for speed

m/s.

Figure 8
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Applying Newton’s second law along the radius and the first law in the
vertical direction

and
From these two equations, we get

[

= 20 m and g = 10 m/s2 ]

Figure 9
Now, as the speed of vehicle is decreased as it move upwards, force of
friction

acts upward.

As vehicle is moving by a small speed v ,so that a centripetal force
acting in horizontal direction towards center.

And

, we get

................................(i)
................................(ii)
Substituting below values in these equation,
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we get,

After calculating these two equation, we get
N (outward).
95. Ans. B.
Acceleration of the particle is given by

96. Ans. C.
Bulk modulus K is defined as the ratio of the stress applied to the strain.
The dimensional formula for K is [M L-1 T-2]
The density ρ is the amount of mass concentrated per unit volume of the
material. The dimensional formula is [M L-3].
Let v be the speed of sound, then

we know that dimensional formula of v is [L T-1]. We have to find
the values of a and b.
In terms of dimensional formula

39

www.gradeup.co

Comparing the powers, we have
a+b=0
-a – 3b = 1
-1 = -2a
On solving we get a =1/2 and b = -1/2

∴
97. Ans. C.
when water is cooled at 0o c to form ice , then 80 calorie/gm (latent heat)
energy is released , because potential energy of the molecule decreases.
Mass will remain constant in the process of freezing of water.
So, option C is correct.
98. Ans. D.
The loudness of sound is defined as the amount of energy crossing per
unit area around a point in 1 second.
All the factors mentioned above can affect the loudness of sound except
temperature of the medium because the temperature can affect the speed
of sound but not the loudness.
99. Ans. D.
The types of electromagnetic radiation are broadly classified into the
following classes (regions, bands or types):[5]
1. Gamma radiation
2. X-ray radiation
3. Ultraviolet radiation
4. Visible light
5. Infrared radiation
6. Microwave radiation
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7. Radio waves

As we can see from the figure the frequency of ultrasound waves is
greater than the sound waves and the wavelength is lower than the sound
waves.
The speed id also depend on the frequency

.

100. Ans. A.
Under identical pressure and temperature condition, speed of sound in
moist air is more than that in dry air, i.e., Vm > vd
So, option A is correct.
101. Ans. B.
Given,
Current in the wire, I = 12A
Magnitude of the magnetic field, B= 2.5 T
Angle between the wire and the magnetic field,
Magnetic force per unit length on the wire can be calculated by using the
given formula:
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102. Ans. C.
Given,
k= 8
U=
By using formula,

U=

E=

E=

=

N/C

103. Ans. B.
Acceleration at a depth d from the surface of earth due to gravity.

… (1)

multiply by mass ‘m’ on both sides of equation 1

(where, d=

=

)

= 50 N

104. Ans. B.
The heat current related to the difference of temperature across the
length l of a conductor of area A is
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(K= coefficient of thermal conductivity)

Unit of K=
105. Ans. A.
Given, Current (I)=10A
Magnitude of the uniform magnetic field (B)=0.10T
The angle between the wire and magnetic field, (θ)=300
Magnetic force per unit length on the wire is given by,
F/l=i.B.sinθ;
Putting the values, F=0.10×10×sin300
F=0.5 Nm-1
106. Ans. D.
A pyrometer is a thermometer that uses the property of rise in
temperature due to radiation.
A mercury thermometer is the most commonly used thermometer. It is
based on the principle that a liquid column in a capillary tube rises on
increasing the temperature.
A platinum resistance thermometer (PRT) is based on the principle that
electrical resistance of a metal wire changes with change in temperature.
A thermocouple is based on the principle of thermoelectric emf.
107. Ans. B.
Given,
The angle of minimum deviation (A) = refracting angle or angle of the
prism (

)
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Using,

We have,

108. Ans. B.
Coefficient of linear expansion (α) is defined as the change in length per
unit original length per degree rise in temperature.
Coefficient of superficial expansion (β) is defined as the change in surface
area per unit original area per degree rise in temperature.
Coefficient of cubical expansion (γ) is defined as the change in volume per
unit original volume per degree rise in temperature.
All three have units ° C-1 or K-1.
The relation among them is
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109. Ans. B.
Initial velocity u of ball when it was dropped was 0.
It was dropped from a height h of 1 m. We can find the velocity of ball
just before hitting the ground using equation of motion

after bouncing, the final velocity v’ after reaching a height of 50 cm will
be zero. The initial velocity for rebound u’ can be found out as

The mass m of the ball is 0.1 kg
Average force = change in momentum / time
= [mv – (-mu’)]/t
= [mv + mu’]/t
= [m(v+u’)]/t
= [ 0.1 × (4.47 + 3.16)]/0.1
= 7.63 N
110. Ans. A.
The screen is just a device to observe the real image which is formed by a
convex lens. The image of that distant tree continues to be sculpted at
the convex lens's focus even when no screen is being used to show its
formation. A convex lens is a converging lens that produces real and
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inverted images. There will be no impact on the removal of the screen.
Therefore, options b, c and d are wrong.
111. Ans. D.
Emergent ray is parallel to the incident ray if both the surfaces are
parallel to each other and the emergent angle depends upon the
medium's refractive index. It happens in the case of refraction; the angle
of incidence is equal to the angle of emergence at the opposite parallel
surfaces of the glass slab. Refractive index can be determined by the ratio
of the speed of light in a vacuum to that in a second medium of greater
density.
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