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PHYSICS

11th Standard

UNIT - 1

NATURE OF THE PHYSICAL WORLD & MEASUREMENT

Textual Questions

2 Marks
1. Name four units to measure extremely small distances.

Units used to measure extremely small distances are

(i) 1 femtometre = 10–15 m,

(ii) 1 angstrom = 10–10 m, 

(iii) 1 nanometre = 10–9 m

(iv) 1 micrometre = 10–6 m.

3 Marks
1. Distinguish between fundamental units and derived units.

S.No Fundamental units Derived units

1. Using fundamental units, 
fundamental quantities are 
measured

Using derived units, 
derived quantities are 
measured.

2. These units cannot be 
expressed in terms of other 
fundamental units.

These units can be 
expressed in terms of all 
fundamental units.

3. Examples : Metre, kilogram 
and second

Examples: metre/second, 
newton/metre, kilogram 
metre/second.

[1]
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2 Sura’s  Physics  Std. XI  Sigaram Thoduvom Target

2. Why SI system is considered superior to other systems? 

 The SI standards do not vary with time as they are based on 

the properties of atoms. SI system of units are coherent system of 

units. Further it is a rationalised system of units. The SI units have 

certain special features which make them more convenient in 

practice. Permanence and reproduceability are the two important 

characteristics of SI standards. Thus SI system is considered superior 

to other systems.

3. What is the need for measurement of physical quantities?

 To deal and study the properties of materials, measurement is 

in need and it is indeed. The measurement of physical quantities 

plays a significant role in the contribution of uniqueness to physics. 

The art of measuring physical quantities such as length, mass, 

time etc., helps us to understand the properties of materials. 

Measurement enriched the concept of dimensions that help us 

in verifying equations and deriving expressions for physical 

quantities.

4. You are given a wire and a metre scale. How will you 

estimate the diameter of the wire?

 Place the given wire at any division of the metre scale and 

make the turns of it side by side upto the next division that is upto 

a distance of 1mm.  Let the number of turns within a distance of 

1 mm be ‘n’. Then the diameter of the thread will be 
1
n

 mm. For 

example if there are five turns within a distance of 1 mm, then the 

diameter of the wire will be 
1
5

 mm i.e., 0.2 mm. Thus the diameter 

of the wire can be estimated with the help of a metre scale.
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Sura’s  Physics  Std. XI  Sigaram Thoduvom Target 3

5. Show that 1
2

 gt2  has the same dimensions of distance.

Dimension of distance is L

Dimension of acceleration due to gravity (g) is LT–2

Dimension of time (t) is T.

Dimension of 
1
2
gt2  =  

1
2

 LT–2 (T2) = 
1
2

L

Dimension of 
1
2
gt2  is L. Hence the dimension of 

1
2
gt2  is the 

same dimensions of distance.

Other Important Questions

2 Marks
1. What is physics?

 Physics is the most basic science which deals with the study of 

nature and natural phenomena. It has its origin in a Greek word 

meaning ‘nature’.

2.  What is called Mechanics?

 Mechanics is a branch of physics which can be divided into 

Statics and Dynamics. Mechanics  deals with the motion of particles 

and general system of particles.

3. Define Force.

 Force is an external agency applied on a body to change its 

state of rest and motion.
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10 Sura’s  Physics  Std. XI  Sigaram Thoduvom Target

17. Mention the units that are used for the measurement of 

astronomical distances. Give their values.

i) Astronomical unit (AU) = 1.495 × 1011mm

ii) Light year = 9.467 × 1015m

iii) Parsec  = 3.084 × 1016m

18. Write a note on Systematic errors.

		Systematic errors are the errors which occur due to a certain 
pattern or system.

		Some of the systematic errors are instrumental errors, personal 
errors due to individual  traits and errors.

	These errors can be minimised by identifying the source of error. 

UNIT - 2

KINEMATICS

Textual Questions

2 Marks
1. What is the (i) distance travelled and (ii) displacement 

produced by a cyclist when he completes one revolution?

When a cyclist completes one revolution, 

(i) distance travelled is equal to the perimeter of the circular path. 

(ii)  The displacement is zero since he has reached the starting 

point. 

2. What is meant by retardation?

 Retardation is the negative acceleration. If the velocity 

decreases with time, then the acceleration becomes negative and 

are called retardation or deceleration.
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Sura’s  Physics  Std. XI  Sigaram Thoduvom Target 11

3. What is centrifugal reaction?

 The equal and opposite reaction to the centripetal force is called 

centrifugal reaction, because it tends to take the body away from 

the centre. In fact, the centrifugal reaction is a pseudo or apparent 

force, acts or assumed to act because of the acceleration of the 

rotating body.

3 Marks
1. Compute the (i) distance travelled and (ii) displacement 

made by the student when he travels a distance of 4 km 

eastwards and then a further distance of 3 km northwards.

O A

3 km

4 km

B

Total distance travelled = 4 + 3  =  7 km

Displacement = 4 32 2+

  = 16 9 25 5+ = =  km

tan θ = 
3
4

0 75= .

Displacement is 5 km due north.
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2. Differentiate between speed and velocity of a body.

S.No Speed Velocity

1. Speed is the distance 
travelled in unit time.

Velocity is defined as 
the rate of change of 
displacement.

2. It is a scalar quantity. It is a vector quantity.

3. It has magnitude only. It has both magnitude 
and direction.

3.  What are scalar and vector quantities?

 The scalar quantities have magnitude only. It is denoted by a 

number and unit.

 Examples: length, mass, time, speed, work, energy, temperature 

etc.

 The vector quantities have both magnitude and direction. It 

is represented by the use of an arrow drawn to scale in a specified 

direction.

 Examples: displacement, velocity, acceleration, force, weight, 

momentum, etc.

4.  What is the magnitude and direction of the resultant of two 

vectors acting along the same line in the same direction?

 Consider two vectors P
��

 and Q
��

 acting along the same line in 

the same direction. To add these two vectors, join the tail of Q
��

 

with the head of P
��

. The resultant of P
��

 and Q
��

 is R P Q
�� �� ��

= + .

 The length of the line AD gives the magnitude of R
��

 . R
��

 acts 

in the same direction as that of P
��

 and Q
��

.
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Sura’s  Physics  Std. XI  Sigaram Thoduvom Target 13

5.  State: Parallelogram law of vectors and triangle law of 

vectors.

 Parallelogram law of vectors : If two vectors acting at 

a point are represented in magnitude and direction by the two 

adjacent sides of a parallelogram, then their resultant is represented 

in magnitude and direction by the diagonal passing through the 

common tail of the two vectors.

 Triangle law of vectors: If two vectors are represented in 

magnitude and direction by the two  adjacent sides of a triangle 

taken in order, then their resultant is the closing side of the triangle 

taken in the reverse order.

6. State Newton’s laws of motion.

 Newton’s laws motion :

First law :  It states that every body continues in its state of rest 

or of uniform motion along a straight line unless 

it is compelled by an external force to change that 

state.

Second law :  It states that the rate of change of momentum of a 

body is directly proportional to the external force 

applied on it and the change in momentum takes 

place in the direction of the force.

Third law  :   It states that for every action, there is an equal and 

opposite reaction.

7. Define impulse of a force

 Impulse of a force is defined as the product of the force and 

the time for which the force acts. It is also equal to the change of 

momentum produced in a body due to the application of the force 

during a certain interval of time.
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Impulse of a force J = F =

= Change of m

× ×

×

t ma t
m v u
t

t mv mu= =
( )-

-

oomentum

      Impulse of a force is a vector quantity. Its unit is N s.

8.  What is meant by banking of tracks?

 When a car goes round a level curve, the force of friction 
between the tyres and the road provides the necessary centripetal 
force. If the frictional force, which acts as centripetal force and keeps 
the body moving along the circular road is not enough to provide 
the necessary centripetal force, the car will skid. In order to avoid 
skidding, while going round a curved path the outer edge of the 
road is raised above the level of the inner edge. This is known as 
banking of curved roads or tracks.

Other Important Questions

2 Marks
1. What is Mechanics? What are its branches?

 Mechanics is the branch of physics which deals with the 

bodies when they are at rest or in motion. It is divided into statics 

& dynamics.

2. What is Dynamics? What are its types?

 Dynamics is the study of moving bodies. It is classified as 

kinematics and kinetics.

3. Distinguish between distance and displacement.

 Distance is the total length of the path covered by the particle. 

It is a scaler quantity. Displacement is the shortest distance between 

the initial and final position of the particle. It is a vector  quantity.
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UNIT - 3

DYNAMICS OF ROTATIONAL MOTION

Textual Questions

2 Marks
1. State the law of conservation of angular momentum.

 The law of conservation of angular momentum states that, 

when no external torque acts on the body, the net angular 

momentum of a rotating rigid body remains constant. 

  (i.e) L  =  Iω  =  constant.

 

3 Marks
1.  Explain the motion of centre of mass of a system with an 

example.

The motion of centre of mass of a system :

 Let us consider the motion of the centre of mass of the Earth 

and moon system. 

Centre of mass of Earth – moon system

Moon
Sun

Centre of mass

Earth

 The moon moves round the Earth in a circular orbit. The Earth 

moves round the Sun in an elliptical orbit. It is more correct to say 

that the Earth and the moon both move in circular orbits about 

their common centre of mass in an elliptical orbit round the Sun.
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 For the system consisting of the Earth and the moon, their 

mutual gravitational attractions are the internal forces in the system 

and Sun’s attraction on both the Earth and moon are the external 

forces acting on the centre of mass of the system.

Other Important Questions

2 Marks
1.  Define centre of mass of the body.

 A point in the system at which whole mass of the body is 

supposed to be concentrated is called centre of mass of the body.

2.  Define centre of gravity.

 The centre of gravity of a body is the point at which the resultant 

of the weights of all the particles of the body acts, whatever may 

be the orientation or position of the body provided that its size and 

shape remain unaltered.

3.  What is a rigid body?

 A rigid body is defined as that body which does not undergo 

any change in shape or volume when external forces are applied 

on it.

4.  Explain the rotational motion of a rigid body.

 A rigid body is said to have pure rotational motion, if every 

particle of the body moves in a circle, the centre of which lies on 

a straight line called the axis of rotation

5.  What is two important concept in rotational motion?

 In case of rotational motion, different constituent particles have 

different linear velocities but all of them have the same angular 

velocity.
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6.  Relate moment of inertia and kinetic energy.

 The moment of inertia of a body is equal to twice the kinetic 
energy of a rotating body whose angular velocity is one radian per 
second.

7.  Define Radius of gyration of a rotating body.

 The radius of gyration is defined as the perpendicular distance 
between the axis of rotation and the point where the whole weight 
of the body is to be concentrated. It is equal to the root mean square 
distances of the particles from the axis of rotation of the body.

8. Define the magnitude of the moment of force.

 The magnitude of the moment of force F about a point 
is defined as the product of the magnitude of force and the 
perpendicular distance of the point from the line of action of the 
force.

9. Explain the clockwise and anticlockwise moment.

 If the force acting on a body rotates the body in anticlockwise 
direction with respect to O, then the moment is called anticlockwise 
moment. On the other hand, if the force rotates the body in 
clockwise direction then the moment is said to be clockwise 
moment.

10. What is couple? Define the moment of couple.

 Two equal and opposite forces whose lines of action do not 
coincide are said to constitute a couple in mechanics. 

 The product of the forces forming the couple and the arm of 
the couple is called the moment of the couple or torque.

11. Give examples of couple.

 Forces applied to the handle of a screw press, opening or 

closing a water tap, turning the cap of a pen and steering a car are 

the examples of couple.
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12. Define the angular momentum of a particle.

 The angular momentum of a particle is defined as the moment 
of linear momentum of the particle. Its unit is kgm2 s–1 and its 
dimension is, ML2 T–1.

13. State law of conservation of angular momentum.

  When no external torque acts on the body, the net angular 
momentum of a rotating rigid body remains constant. This is called 
as the law of conservation of angular momentum.

 

3 Marks
1.  What are the effects of forces acting on a system that is 

in equilibrium? 

 i)  Tend to bring back to its original position if potential energy is 
minimum, corresponding to stable equilibrium.

ii)  Tend to move it farther away it potential energy is maximum, 
corresponding unstable equilibrium.

iii)  Ten to move either way if potential energy is a  constant 
corresponding to neutral equilibrium.

2. Define torque.

 The product of the forces forming he couple and the earn of 
the couple is called the moment of the couple or torque.

 Torque = one of the forces × perpendicular distance between 
the forces.

 In vector rotation, τ
→ → →

= ×r f

3. A particle is executing circular motion with constant speed. 

Is its acceleration also constant?

 No, the acceleration is always directed towards the center, 

therefore the acceleration though constant in magnitude, goes on 

changing direction.
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8. State perpendicular axes theorem of moment of inertia.

 The moment of inertia of a plane laminar body about an axis 

perpendicular to the plane is equal to the sum of the moments of 

inertia about two mutually perpendicular axes in the plane of the 

lamina such that the three mutually perpendicular axes have a 

common point of intersection.

	 ∴ Iz = Ix + Iy

9. State examples of couple.

(i) Forces applied to the handle of a screw press. 

(ii) Opening or closing a water tap

(iii) Turning the cap of a pen.

(iv) Steering a car. 

UNIT - 4

GRAVITATION AND SPACE SCIENCE 

Textual Questions

2 Marks
1. Why is the gravitational force of attraction between the 

two bodies of ordinary masses not noticeable in everyday 

life?

 Gravitational force between the two bodies of ordinary 

masses is not noticeable because, the  gravitational force is the 

weakest force among the fundamental forces. But this force plays 

an important role in the birth of a star, controlling the orbits of 

planets and evolution of the whole universe.
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2. State the universal law of gravitation.

 The  universal law of gravitation states that, “every particle 

of matter in the universe attracts every other particle with a force 

which is directly proportional to the product of their masses and 

inversely proportional to the square of the distance between them”.

F G=
m m
r
1 2

2  where G is the universal gravitational constant, and 

its value is   

G = 6.67 × 10−11 Nm2 kg−2.

3. Define gravitational constant. Give its value, unit and 

dimensional formula.

 Gravitational constant ‘G’ is numerically equal to the 

gravitational force of attraction between two bodies of mass 1 kg 

each separated by a distance of 1 m. The value of universal constant 

G is 6.67 × 10−11 Nm2 kg−2 and its dimensional formula is 

M−1 L3 T−2.

4. Why a man can jump higher on the moon than on the 

Earth?

 On the moon surface, the value of acceleration due to gravity 

is approximately equal to 1
6

th of that value on Earth. The value 

of g on earth is 9.8 ms–2, that of moon is 1.6 ms–2. Since the value 

of g on the moon is less than that value of g on Earth, a man can 

jump higher on the moon than on the Earth.

5. Define gravitational field intensity.

 Gravitational field intensity or strength at a point is defined 

as the force experienced by a unit mass placed at that point. It is 

denoted by E. It is a vector quantity. Its unit is Nkg–1.
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6. Define gravitational potential.

 Gravitational potential at a point is defined as the amount of 
work done in moving unit mass from the point to infinity against 
the gravitational field. It is a scalar quantity. Its unit is Nm kg–1.

7. The moon has no atmosphere. Why?

 Moon would have such a low value for escape velocity that 
a gaseous atmosphere would escape molecule by molecule. The 
gravitational pull of the moon is too weak to hold these gases. So 
moon has no atmosphere.

8. State Helio-Centric theory.

 According to Helio-Centric theory, the Sun is at rest and all 
the planets move around the Sun in circular orbits. This theory was 
proposed by a Polish astronomer, named Nicolaus Copernicus.

9. State Geo-centric theory.

 According to Geo-centric theory, the Earth is considered to be 
the centre of the universe, around which all the planets, the moons 
and the stars revolve in various orbits. This theory was developed 
by a Greek astronomer, Ptolemy.

10. What is solar system?

 Solar system is a part of the universe in which the Sun 
occupies the central position of the system holding together all the 
heavenly bodies such as planets, moons, asteroids, comets etc. The 
gravitational attraction of the Sun primarily governs the motion of 
the planets and other heavenly bodies around it.

11. What is albedo?

 The ratio of the amount of solar energy reflected by the planet 
to that incident on it is known as albedo. From the knowledge of 
albedo, we get information about the existence of atmosphere in 
the planets. For example, the albedo of Venus is 0.85. It reflects 

85% of the incident light, because of thick atmosphere.

12. What are asteroids?

 Asteroids are small heavenly bodies which orbit round the 
Sun between the orbits of Mars and Jupiter. They are the pieces of 
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much larger planet which broke up due to the gravitational effect 
of Jupiter. About 1600 asteroids are revolving around the Sun. 
The largest among them has a diameter of about 700 km is called 
Ceres.

13. What are constellations?

 Constellations are many groups of bright and faint stars that 
can be seen in the sky. 

 Example: Aeries (Mesha), Great Bear (Saptharishi). There are 
88 constellations into which the whole sky has been divided. The 
configuration or groups of star formed in the patterns of animals 
and human beings are called constellations.

3 Marks
1. The acceleration due to gravity is minimum at equator and 

maximum at poles. Give the reason.

 Earth is not a perfect sphere because it is flattened at the poles 
and bulged at the equator as shown in the figure. The radius of 
earth is not constant at all points on the earth surface. The radius of 
Earth R is greater at the equator and least at the poles. Therefore, 
the value of acceleration due to gravity is least at the equator and 
maximum at the poles with intermediate values in between.

Non-sphericity of the Earth

Re

Rp

 We know that       GM
R

  
R

g

g

=

∴ ∝

2

2

1
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2. What will happen to the orbiting satellite, if its velocity 
varies?

 If the value of horizontal velocity (injection or orbital velocity) 
is not equal to the calculated value, then the orbit of the satellite 
will not be circular. If its value is greater than the calculated value 
but not greater than the escape speed, the satellite will move along 
an elliptical orbit. 

 If the orbital velocity exceeds the escape speed, the satellite 
will not revolve around the Earth. It will escape into the space. 

 If the injection velocity is less than the calculated value, the 
satellite will fall back to the Earth.

3. What are the called geo-stationary satellites?

 A geo-stationary satellite is a particular type used in television 
and telephone communications. A number of communication 
satellites which appear to remain in fixed positions at a specified 
height above the equator are called synchronous satellites or 
geo-stationary satellites. Some television programmes or events 
occuring in other countries are often transmitted ‘live’ with the help 

of these satellites.

Other Important Questions

2 Marks
1. What are the constituents of solar system?

 Nine planets, their satellites, asteroids, comets and meteoroids 
are the constituents of solar system.

2. The astronaut in the satellite orbiting the earth feels 
weightless. Does the weightless hers depend upon the 
distance of the satellite from the earth? If so how?

 The weightless depends upon the distance of the satellite 
from the earth, as the acceleration due to gravity g decreases with 
increase in altitude (weight = mg).
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UNIT - 5

MECHANICS OF SOLIDS AND FLUIDS 

Textual Questions

2 Marks
1. What is critical velocity of a liquid?

 Critical velocity of a liquid can be defined as that velocity of 

liquid upto which the flow is streamlined and above which its flow 

becomes turbulent. When the velocity of a liquid exceeds the critical 

velocity, the path and velocities of the liquid become disorderly.

2. Why aeroplanes and cars have streamline shape?

 Aeroplanes and cars have streamline shape in order to reduce 

the friction of air. During motion, all particles coming in front of 

them will be directed tangentially. So they can move with greater 

speed easily.

3. What is terminal velocity?

 Terminal velocity of a body is defined as the constant velocity 

acquired by a body while falling through a viscous liquid. When a 

body acquires terminal velocity, there is no net force acting on the 

sphere and it moves down with a constant velocity.

4. How do insects run on the surface of water?

 The surface of water behaves like a stretched elastic membrane 

due to the tendency of water to reduce its surface area. There is 

a less adhesive force between the water and the insect and so the 

insect can run on the surface of water.
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3 Marks
1.  Which is more elastic, rubber or steel? Support your answer.

 Rubber is more elastic than steel. When an external force is 
applied on a body, there will be a relative displacement of the 
particles. So that interatomic distance increases. At the time of 
removal of deforming forces, the interatomic distance decreases. 
So the force becomes attractive and the atoms come closer and get 
packed in rubber. Whereas in steel, the atoms cannot come closer 
as that of rubber at the time of removal of deforming forces.

2. Why hot water is preferred to cold water for washing 
clothes?

 The temperature of hot water is more than the temperature 
of cold water. Surface tension of water decreases with rise in 
temperature. So surface tension of hot water becomes less. When 
hot water is used for washing clothes, the suspended dirt particles 
over the closer can be easily removed. The easy removal of dirt 
from the clothes is due to the reduction of surface tension of water.

3. Why the blood pressure in humans is greater at the feet 
than at the brain?

 At the feet, the height of the blood column in the human body 
is more than at his brain so blood exerts more pressure at the feet.

Pressure of liquid P = hρg, when ρ, g are constant, P ∝ h.

As the value of h increases, the value of pressure will increase.

4. Why two holes are made to empty an oil tin?

 When oil comes out of one hole with high velocity, the 
pressure inside the tin decreases. To have continuous flow of oil, 
proper pressure is to be maintained inside the tin. To achieve this, 
atmospheric air has to be entered inside the tin. For this purpose, 
another hole is made out. Hence two holes are made to empty an 
oil tin.
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5. A person standing near a speeding train has a danger of 
falling towards the train. Why?

 According to Bernoulli’s theorem, sum of pressure head and 
velocity head is constant. The high speed moving train creates 
high speed wind near the railway track and the pressure near the 
railway line decreases. The high atmospheric pressure pushes the 
man towards the fast moving train.

6. Why a small bubble rises slowly through a liquid whereas 
the bigger bubble rises rapidly?

 Small bubbles of liquid do not rise rapidly because of their 
terminal velocity is very low. Whereas the bigger bubble rises rapidly 
due to their very high terminal velocity. So, a small bubble rises 

slowly through a liquid whereas the bigger bubble rises rapidly.

Other Important Questions

2 Marks
1. Define inter atomic force.

 The forces acting between the atoms due to electrostatic 

interaction between the charges of the atoms are called interatomic 

forces. They are electrical in nature.

2. What are fluids?

 A fluid is a substance that can flow when external force is 

applied on it. It includes both liquids and gases.

3. What is viscosity?

 Viscosity is the property of the fluid by virtue of which it opposes 

relative motion between its different layers. Both liquids and gases 

exhibit viscosity.
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UNIT - 6

OSCILLATIONS

Textual Questions

2 Marks
1. Define force constant. Give its unit and dimensional 

formula.

 F ∝ y  ∴ = − = −F Fky k
y

, k is called force constant.

 Force constant is defined as the force required to produce unit 

displacement. Its unit is Nm–1 and dimensional formula is MT–2.

2. What is a spring factor?

 F F F∝ = =dl k dl k
dl

, , ; k is called spring factor. 

 Spring factor is defined as the force acting on a spring required 

to produce unit displacement.

3. Illustrate an example to show that resonance is disastrous 

sometimes.

(i)  Resonance can cause disaster in an earthquake, if the natural 

frequency of the building matches the frequency of the periodic 

oscillations present in the Earth. The building begins to oscillate 

with large amplitude thus leading to a collapse.

(ii)  A singer maintaining a note at a resonant frequency of a glass, 

can cause it to shatter into pieces.
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4. If two springs are connected in parallel, what is its 

equivalent spring constant?

 If two springs of spring constant k1 and k2 are connected in 
parallel its equivalent spring constant is given by k = k1 + k2 = 2k 

[ k1 = k2 = k].

5. If two springs are connected in series, what is its equivalent 

spring constant?

 If two springs of spring constant k1 and k2 are connected in 

series its equivalent spring constant is given by k = 
k k

k k
1 2

1 2+
. 

II. Three Mark Questions:

1. What is the phase difference between (i) velocity and 

acceleration (ii) acceleration and displacement of a 
particle executing SHM?

(i)  The phase difference between velocity and acceleration is π
2

. 

(i.e) The acceleration is ahead of the velocity by a phase angle 
π
2

. 

(ii)   The phase difference between acceleration and displacement 
of a particle executing SHM is π. (i.e.) The acceleration ahead 
of the displacement by a phase angle π.

2. The bob of a simple pendulum is a hollow sphere filled 
with water. How does the period of oscillation change if 
the water begins to drain out of the sphere?

 Time period of a simple pendulum T = 2π l
g .

	 \ Time period depends upon length of the pendulum, and 
gravity. 

	 \ The period of oscillation does not change if the water 
begins to drain out of the sphere.  Because time period of a simple 

pendulum is independent of the mass of the bob.
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Other Important Questions

2 Marks
1.  Define Periodic Motion. Give examples.

 Any motion that repeats itself after regular intervals of time 

is known as periodic motion. Planets revolving around the Sun, 

motion of hands of a clock, motion of a balance wheel of a watch 

are few examples for periodic motion.

2.  What is meant by angular harmonic oscillation?

 Simple harmonic motion is angular when the restoring torque 

required for producing SHM is directly proportional to the angular 

displacement and is directed towards the mean position.

3.  What are maintained oscillations?

 The amplitude of an oscillating body can be made constant 

by feeding some energy to the system to compensate the energy 

that it has lost. Such oscillations are called maintained oscillations. 

A swing swinging with constant amplitude is an example.

4. Why are soldiers instructed not to march while crossing a 

bridge?

 If the frequency, of foot steps of soldiers marching, matches 

with the vibrating frequency of the bridge, resonance occurs which 

will make the amplitude of vibration maximum which may damage 

the bridge. Hence they are asked to break steps while crossing.

5. What is the necessary condition for a motion to be simple 

harmonic?

 The restoring force must be proportional to displacement of a 

particle from equilibrium position and the restoring force should  

be always directed towards a fixed point.
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UNIT - 7

WAVE MOTION

Textual Questions

2 Marks
1. On what factors does the intensity of sound depend?

 Intensity of sound depends on (i) Amplitude of sound wave 

produced by a source (I ∝ a2), (ii) Surface area of the source (I ∝	A), 

(iii) Density of the medium (I ∝ ρ), (iv) Frequency of the source 

(I ∝ n2) and (v) Distance of observer from the source of sound 

I ∝





1
2r

.

2. What are the essential conditions for the formation of 

beats?

The essential conditions for the formation of beats are -

1.  Two waves that would superimpose upon each other, must 

have nearly equal frequencies.

2. Those two waves must travel in the same direction.

3. How are stationary waves formed?

 When two progressive waves of same amplitude and 

wavelength travelling along a straight line in opposite directions 

superimpose on each other, stationary waves are formed. 

The equation of a stationary wave is y = 2 2 2a x tcos sinπ
λ

π
T

.
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3 Marks
1. In solids both longitudinal and transverse waves are 

possible, but transverse waves are not produced in gases. 
Why?

 For propagation of transverse waves, the medium must possess 
force of cohesion and volume elasticity. In solids both transverse 
and longitudinal waves are possible because solid possess cohesion 
and volume elasticity. 

 Transverse waves are not produced in gases, because they do 
not possess cohesion. But transverse waves can be produced on 
surfaces of liquids.

2. Sound travels faster on rainy days. Why?

 When the humidity of air increases, the amount of water vapour 
present in it also increases and hence its density decreases, because 
the density of water vapour is less than that of dry air. Since velocity 
of sound is inversely proportional to the square root of density, the 
sound travels faster in moist air than in dry air. Due to this reason 
it can be observed that on a rainy day sound travels faster.

3. What is an echo? Why an echo cannot be heard in a small 
room?

 An echo is a sound wave reflected from a reflecting surface at 
a distance from the listener.

 Due to persistence of hearing, we keep hearing the sound for 
1

10th
of a sound, even after the sounding source has stopped 

vibrating. Assuming the velocity of sound as 340 m/s, if the sound 
reaches the obstacle and returns after 0.1 second, the total distance 
covered is 34 m. No echo is heard if the reflecting obstacle is less 
than 17 m away from the source. Hence an echo cannot be heard 

in a small room.
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4. What are overtones and harmonics?

 Overtones are the musical notes having frequency which is 

greater than that of fundamental frequency. 

 Harmonics is a mixture of the frequencies of musical notes. It 

is expressed in the form of ratio of fundamental frequency to the 

frequency of overtones of sound.

 For example, vibration of a stretched string gives, the 

fundamental frequency n
l m1

1
2

= T
.

 Its first over tone n
l m

n2 1
1 2= =T

. Since the frequency is 

equal to twice the fundamental, it is also known as second 

harmonic.

5. Why open organ pipes are preferred for making flute?

 In open organ pipes the frequency of pth overtone is (p+1) n1 

where n1 is the fundamental frequency. The frequency of harmonics 

are in the ratio 1 : 2 : 3 ... With the help of open organ pipes any 

type of overtone based on requirement can be produced. Hence, 

open organ pipes are preferred for making flute.

6. What is meant by end correction?

 The antinodes is not exactly formed at the open end, but a small 

distance above the open end. This is called the end correction. 

   As l1 + e = 
λ λ
4

3
42and l e+ =

   e = 
( )l l2 13

2
−

It is found that e = 0.61 r, where r is the radius of the glass tube.
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Other Important Questions

2 Marks
1. What is called wave motion?

 Wave motion is a mode of transmission of energy through 

a medium in the form of a disturbance. It is due to the repeated 

periodic motion of the particles of the medium about an equilibrium 

position transferring the energy from one particle to another.

2. What should be the properties of a medium for the wave 

propagation?

 For the wave propagation, the medium should possess 

elasticity, inertia and minimum frictional resistance.

3. What are the phenomena due to the superposition of 

waves?

 Interference, Beats and Stationary waves are some phenomena 

that occur due to super position of waves.

4. What are the characteristics of musical sound?

 Intensity or Loudness, Pitch or Frequency and Quality or 

Timber are characteristics of musical sound.

5. Define intensity of sound. State its unit.

 The intensity is defined as the amount of energy crossing per 

unit area per unit time perpendicular to the direction of propagation 

of the wave.

6.  Is light wave transverse or longitudinal?

 Light wave is transverse. Because it vibrates perpendicular to 

the direction of propagation of the medium. 
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14. The speed of sound in humid air is more than  in dry air. 

Why?

i)  Speed C = 
γP
P

 , the velocity of sound is inversely 

Proportional to the square root of density.

ii)  The density of air decreases with increase of humidity

iii) Sound travels faster in moist air than in dry air. 

UNIT - 8

HEAT AND THERMODYNAMICS

Textual Questions

2 Marks
1. Is it possible to increase the temperature of a gas without 

the addition of heat? Explain.

 According to Charles’ law, P ∝	T, when volume is constant. If 

the pressure of a gas is increased then, its temperature will increase 

as per Charles’ law to its temperature when volume is kept constant. 

So, temperature of a gas can be increased without the addition of 

heat.

2. On driving a scooter for a long time the air pressure in the 

tyre slightly increases why?

 On driving a scooter for a long time, the RMS velocity of 

molecules of air increases. So, temperature of air also increases. 

(C2
RMS ∝ T). According to Charles’ law, as temperature increases, 

(P ∝ T / V = constant) the pressure of air in the wheel will definitely 

increase.
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3. Define Clausius statement.

 It is impossible for a self acting machine unaided by any 

external agency to transfer heat from a body at a lower temperature 

to another body at a higher temperature.

4. Define steady state in thermal conduction of heat.

 In thermal conduction of heat, when one end of a metallic 

bar is heated, each section of the bar attains constant temperature 

after some time. But it is different at different sections. This is called 

steady state in thermal conduction of heat. In this state there is no 

further absorption of heat.

5. Define absorptive power.

 Absorptive power of a body for a given wavelength and 

temperature is defined as the ratio of the radiant energy absorbed 

per unit area per unit time to the total energy incident on it per unit 

area per unit time. It is denoted by aλ.

6. State Wien’s displacement law.

 Wien’s displacement law states that the wavelength of the 

radiation corresponding to the maximum energy (λm) decreases 

as the temperature T of the body increases.

 (i.e) λm T = b where b is called Wien’s constant. Its value is 

2.898 × 10–3mK.
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3 Marks
1. What is an indicator diagram?

 A curve showing variation of volume of a substance taken along 

the X-axis and the variation of pressure taken along Y-axis is called 

an indicator diagram or P-V diagram. The shape of the indicator 

diagram shall depend on the nature of the thermodynamical process 

the system undergoes.

2. How is second law of thermodynamics different from first 

law of thermodynamics?

No. First Law of 
Thermodynamics

Second Law of 
Thermodynamics

1. It is a general statement of 
equivalence between work 
and heat.

It does not provide any 
equivalence between work 
and heat.

2. It does not help us to know 
about the occurance of a 
process.

It enables us to know about 
the occurance of a process.

3. It does not give any 
information about the extent 
and direction of energy 
transformation.

It gives the information about 
the extent and direction of 
energy transformation.

3. Give an example for a heat pump.

 Example for a heat pump is a refrigerator. An ideal refrigerator 

can be regarded as Carnot’s heat engine working in the reverse 

direction. So it is also called a heat pump. 

 In a refrigerator the working substance would absorb certain 

quantity of heat from the sink at lower temperature and reject a 

large amount of heat to the source at a higher temperature with 

the help of an external agency like an electric motor.
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Other Important Questions

2 Marks
1. Differentiate Heat and Temperature.

 Heat is a form of energy which is the cause for temperature. 

It is formed due to the molecular motion. 

 Temperature is the measurement of heat which is the effect of 

heat. It is the measure of heat lost or gain by a body.

2. What is called mean free path? 

 A molecule moves along a straight line between two successive 

collision. The average distance travelled by a molecule between 

successive collision is called the mean free path. 

3. State Zeroth law of thermodynamics.

 Zeroth law of thermodynamics states that two system which 

are individually in thermal equilibrium with a third one, are also 

in thermal equilibrium with each other. 

4. State 1st law of thermodynamics.

 The first law of thermodynamics states that the amount of heat 

energy supplied to a system is equal to the sum of the change in 

internal energy of the system and the work done by the system. 

This law is based on law of conservation of energy.

5. State Kelvin’s statement of second law of thermodynamics. 

 It is impossible to obtain a continuous supply of work from 

a body by cooling it to a temperature below the coldest of its 

surroundings.
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UNIT - 9

RAY OPTICS

Textual Questions

2 Marks
1. State the laws of reflection.

1.  First law of reflection states that incident ray, reflected ray 

and normal drawn to the reflecting surface at the point of 

incidence, all lie in the same plane.

2.  Second law of reflection states that the angle of incidence 

is equal to the angle of reflection. (i.e.,) i = r.

2. The surfaces of the sun glasses are curved, yet their power 

may be zero. Why?

 Eventhough, the surfaces of sunglasses are curvilinear, its focal 

length is infinity. 

Hence, Power of sunglass = 
1 1 0

focal length
dioptre.=

∞
=  

3. Does a beam of white light disperse through a hollow 

prism?

 A beam of light is not dispersed while light is passing through 

a hollow prism. Because vacuum is a non-dispersive medium in 

which all colours travel with the same velocity. Since the speed of 

light is independent of wavelength in vacuum.
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3 Marks
1. What is the difference between the virtual images produced 

by (i) plane mirror (ii) concave mirror (iii) convex mirror.

(i)  When an object is placed in front of a plane mirror, virtual 

image is formed behind the mirror. The image formed is virtual 

erect and having same size.

(ii)  When an object is placed in front of a concave mirror, a virtual 

image is formed between principal focus and the pole of the 

concave mirror. The image formed is real inverted erect but 

diminished in size.

(iii)  When an object is placed in front of a convex mirror, a virtual 

image is formed between principal focus and the pole of the 

convex mirror. The image formed is always virtual erect but 

diminished in size.

2. Define power of a lens. What is one dioptre?

 Power of a lens is a measure of the degree of convergence or 

divergence of light falling on it. The power of a lens (P) is defined 

as the reciprocal of its focal length.

P = 1
f

 The unit of power is dioptre (D); 1 D = 1m–1. The power 

of the lens is said to be 1 dioptre if the focal length of the lens is  

1 metre. P is positive for converging lens and negative for diverging 

lens.
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Other Important Questions

2 Marks
1. What are the assumptions to be made for deriving 

expressions for refraction at spherical surfaces?

 While deriving the expressions for refraction at spherical 

surfaces, we make the following assumptions.

1. The incident light is assumed to be monochromatic and

2.  The incident pencil of light rays is very narrow and close to 

the principal axis.

2. What is meant by Principal axis and Optic Centre of the 

lens?

 As there are two spherical surfaces, there are two centres of 

curvature C1 and C2 and correspondingly two radii of curvature 

R1 and R2. The line joining C1 and C2 is called the principal axis 

of the lens. The centre P of the thin lens on the principal axis is 

called the optic centre.

3. What is meant by an optical fibre? State its principle.

 An optical fibre is a very thin fibre made of glass or quartz 

having radius of the order of micrometer (10–6m). A bundle, of 

such thin fibres forms a ‘light pipe’. Total internal reflection is the 

basic principle of optical fibre.
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3 Marks

1. Define magnification and state expression for it. 

 The linear of transverse magnification is defined as the ratio 

of the size of the image to that of the object.

       
∴ =Magnification = size of the image

size of the object
h
h

2

1

 where h1 and h2 represent the size of the object and image 

respectively. 

 Magnification has no unit.

2. What is meant by total internal reflection?

 Let us consider a ray of light passes from an optically denser 

medium to a rarer medium. If the angle of incidence increases, 

the angle of reflection will also increase. If the angle of incidence 

is increased further, refraction is not possible and the incident ray 

is totally reflected into the same medium itself. This is called total 

internal reflection.

3.  What is a lens?

(i) A lens is one of the most familiar optical devices. 

(ii)  A lens is made of a transparent material bounded by two 

spherical surfaces. 

(iii)  If the distance between the surfaces of a lens is very small, then 

it is a thin lens.
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UNIT - 10

MAGNETISM

Textual Questions

2 Marks
1. State Coulomb’s inverse square law.

 Coulomb’s inverse square law states that the force of attraction 

or repulsion between the two magnetic poles is directly proportional 

to the product of their pole strengths and inversely proportional to 

the square of the distance between them.

 1 2
2F .

4
m m

d
µ=
π

 where m is the permeability of the medium.

Other Important Questions

2 Marks
1.  Define magnetic moment.

 The magnetic moment of a magnet is defined as the product 

of the pole strength and the distance between the two poles.

If m is the pole strength and 2l is the distance between the poles, 

then

 M  
��� ��

= ( )m l2 .

2.  What is Tan A position.

 Tan A position is the position in which the deflection 

magnetometer is set so that the arms are along the pointer i.e., 

along east-west direction and at right angles to the magnetic needle. 

The magnet is placed along the side of the arms in tan A position. 

It is also called as end-on position.
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3.  What is Tan B position.

 Tan B position is the position in which the deflection 

magnetometer is set so that the arms are along the magnetic needle 

i.e., along north-south direction and at right angles to the pointer. 

It is also called as Broad-side on position.

4.  What are the uses of magnetic properties.

 The magnetic properties such as magnetising field, permeability, 

intensity of magnetisation and magnetic induction are used to 

decide whether they are suitable for permanent magnets such as 

electromagnets, or for cores of electromagnetic induction machine 

such as transformers.

5.  State tangent law.

 A magnetic needle suspended, at a point where there are two 

crossed magnetic fields acting at right angles to each other will 

come to rest in the direction of the resultant of the two fields.

B1 = B2 tan θ

6.  What is curie temperature?

 When a ferro-magnetic material is heated it loses its ferro 

magnetism slowly and at a particular temperature ferromagnetism 

vanishes and the material just becomes paramagnetic. This 

temperature is called the curie temperature. For example, curie 

temperature of iron is about 1000 K.

7.  Why is soft iron preferred for making electro magnets?

 Soft iron is preferred for making electromagnets as it has a thin 

hysteresis loop. (small area, therefore less hysteresis loss) and low 

retentivity. It attains high values of B at low values of magnetising 

field H.
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9. What is meant by magnetic induction? Give its unit.

		Magnetic induction at a point in a magnetic field is the force 

experienced by unit north pole placed at that point. 

		It is denoted by B. Its unit is 
N

Am
. 

		It is a vector quantity.   It is also called as magnetic flux density.

10. Define the magnetic moment

		The magnetic moment of a magnet is defined as the product 

of the pole strength and the distance between the two poles. 

 		If m is the pole strength of each pole and 2l is the distance 

between the poles, the magnetic moment

 M 2
→ →( )=  m l

		Magnetic moment is a vector quantity. It is denoted by M. Its 

unit is A m2. Its direction is from south pole to north pole.
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