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Mcqs 
It is a transference of energy in a mode by causing disturbance in the medium. 

A: Displacement 

B: Vibration 

C: Periodic motion 

D: Wave 

Answer: D 

 

One complete round trip of these vibrating particles is called ___________ 

A: Periodic motion 

B: Displacement 

C: Vibration 

D: Amplitude 

Answer: C 

 

A motion which repeats itself in equal intervals of time is called ___________ 

A: Displacement 

B: Amplitude 

C: Periodic motion 

D: Frequency 

Answer: C 

 

Distance of the vibrating body from the mean position at any instant is called ______________ 

A: Amplitude 

B: Displacement 

C: Frequency 

D: Time period 

Answer: B 

 

Maximum displacement from the mean position is called ____________ 

A: Amplitude 

B: Frequency 

C: Time period 

D: Wave length 

Answer: A 
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Number of vibrations completed in one second is called _____________ 

A: Time period 

B: Wave length 

C: Simple Harmonic motion 

D: Frequency 

Answer: D 

 

Time taken to complete one vibration is called ____________ 

A: Wave length 

B: Time period 

C: Simple harmonic motion 

D: Displacement 

Answer: B 

 

It is expressed by vibrations per second per second or cycle per second or hertz. 

A: Time period 

B: Wave length 

C: Simple harmonic motion 

D: Vibration 

Answer: A 

 

It is the distance between two consecutive crests or troughs. 

A: Amplitude 

B: Time period 

C: Simple harmonic 

D: Wave length 

Answer: D 

 

It is measured in seconds. 

A: Amplitude 

B: Displacement 

C: Frequency 

D: Time period 

Answer: D 
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If the particles of the medium are vibrating in the direction of the waves then the waves 

produced are called _______________ 

A: Transverse waves 

B: Longitudinal waves 

C: Both (a) & (b) 

D: None of these 

Answer: B 

 

Bouncing back of the waves into the same medium after striking a barrier or obstacle is called 

_____________ 

A: Interference of waves 

B: Reflection of waves 

C: Stationary waves 

D: None of these 

Answer: B 

 

Interaction of two waves passing through the same time is called _________________ 

A: Interference of waves 

B: Reflection of waves 

C: Stationary waves 

D: None of these 

Answer: A 

 

___________ is a form of energy which is produced by the vibratory body. 

A: Interference of waves 

B: Reflection of waves 

C: Sound 

D: None of these 

Answer: C 

 

If q = 4 cm and p = 2 cm, then the magnificent of the mirror is ___________. 

A: 2 

B: 0.5 

C: 4 

D: 8 

Answer: A 
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If an object placed on the centre of curvature of a concave mirror ___________, ___________ 

and _____________ image is formed. 

A: Virtual, erect and enlarged 

B: Real, inverted and small 

C: Real, inverted and equal 

D: Real, inverted and enlarged 

Answer: C 

 

All the rays , parallel to principal axis, falling on a concave mirror, pass after reflection through 

its _____________ 

A: Pole 

B: Principal axis 

C: Centre of curvature 

D: None of these 

Answer: B 

 

If the inner surface of a spherical mirror is reflecting is called ___________ mirror. 

A: Plane mirror 

B: Concave mirror 

C: Convex mirror 

D: None of these 

Answer: B 

 

The image formed in a plane mirror is ____________. 

A: Real 

B: Inverted 

C: Virtual and erect 

D: Real and inverted 

Answer: C 

 

It is spherical mirror whose reflecting surface is towards the centre of the sphere whose part is 

it. 

A: Convex mirror 

B: Concave mirror 

C: Both (a) & (b) 

D: None of these 

Answer: B 
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Speed of sound in air at normal temperature and pressure (N.T.P) is ____________ m/s. 

A: 336 

B: 672 

C: 712 

D: 785 

Answer: A 

 

If the length of a pendulum becomes four times, its time period will become ___________ 

A: Four times 

B: Twice 

C: There times 

D: Eight times 

Answer: B 
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Questions 
i) Describe the phenomenon of waves with the help of an experiment. 

Answer: 

 We can simply define a wave as “the disturbance in a medium which propagates from 

one point to another through the medium to transfer the energy is called wave”. For 

example, take a tub full of water and a pencil, if we dip a pencil into the tub of water and 

take it out a pronounced circular ripple is set up on the water surface and travels 

towards the edges of the an. However, if we dip the pencil and take it out many times, a 

number of ripples will be formed.  Now, place some equally spaced pieces of paper over 

the water. Now take a pencil and dip its one end in the water and then move it quickly in 

up and down direction, you will see that the paper pieces move up and down and the 

disturbance produced by the motion of pencil propagates to the next side of the tub and 

also the energy transferred from one side of the tub to other side but the water itself 

does not move outward. Such up and down movement are vibrations of water which 

constitute waves. 

ii) Prove that the vibratory motion of a mass attached to a spring is 

simple harmonic motion. 

Answer: 

SIMPLE HARMONIC MOTION: 

The vibratory motion of a mass attached to a spring is characteristic of a large and 

important class of oscillatory phenomenon called simple harmonic motion. 
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Figure (a) shows a block at rest in its equilibrium position on a frictionless surface. If we 

apply an external force to displace the block to the right, there will be a restoring force F 

exerted on the block by the spring and this force is directed to the left. as shown in 

Figure(b). 
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a) A mass ‘m’ rests on a frictionless surface and is attached to a spring. The mass and 

spring combination is in its normal (equilibrium) condition 

b) If ‘m’ is displaced to the right an amount xo (by an external force), there will be a 

restoring force to the left given by F = k xo, where k is the force constant characteristic 

of the particular spring. 

We assume that the maximum displacement of the block by the amount xo has not 

carded the spring beyond the range of validity of Hooke's law. Then, we can write the 

relationship between the force and the displacement in the standard form of Hooke's 

law. But in the discussion of S.H.M. We are usually interested in the restoring force, not 

in the applied forces. Therefore, to emphasize that the direction of displacement x, is 

opposite to that of the restoring force, F we write Hooke's law with a negative sign                                                                              

F = - kx        ……………………. (1) 

Where k is proportionality constant usually referred to as spring constant. When the 

extension is to the left of the equilibrium position, the restoring force acts toward the 

right; that is, F has a positive value, whereas x is negative, and eq.(1) is still valid. 

We know from Newton's equation of motion that the net force on an object must equal 

the product of its mass and its acceleration. Therefore, at any extension x. 
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                                                                     F = ma = -kx 

So that                                                          a = - (k/m) x    ………………....... (2) 

This is the basic equation of motion for an object undergoing simple harmonic motion. 

Since k and m both are constant the eq. (2) can he written as 

                                                                           a = - (constant) x 

Therefore                                                           a ∝ -x 

or 

                                                                           a ∝ (-) displacement 

This type of oscillatory motion which is characterized by the fact that it has an 

acceleration proportional to its displacement and the acceleration is always directed 

towards the equilibrium position (which is indicated by the negative sign) is called 

simple harmonic motion, The oscillatory particle is then called a simple harmonic 

oscillator. 

iii) Explain the difference between transverse and longitudinal waves. 

Answer: 

TRANSVERSE WAVE: 

Transverse wave is one in which the particles of the medium or the disturbance travel in 

a direction perpendicular to the direction in which the wave travels". 

 EXAMPLES: 

Radio waves, light waves and microwaves are transverse waves. 

LONGITUDINAL WAVE: 
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A longitudinal wave is one in which the disturbance is parallel to the line of travel of the 

wave. 

EXAMPLE: 

A sound wave is a longitudinal wave. 

 

iv) Define the terms wavelength, frequency and time period. Derive an 

equation between velocity, wavelength and frequency. 

Answer: 

FREQUENCY: 

The frequency ‘f’ of waves is defined as the number of waves generated by a source in 

a unit time. 

                                                                                   Or 

It is the number of vibrations that an object producing waves executes per unit time. 

UNIT: Its unit is cycles per second (cs-1 or c/s) or hertz (Hz). It is given as 

                                                                              f =1/T 

TIME PERIOD: 

It is defined as the time taken by an oscillating particle to complete one up and down 

cycle as one cycle of the wave (from the top of one crest to the top of the following 

crest) passes by it. 

                                                                                    Or 
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The period is the time required for the wave to travel a distance of one wavelength. As 

for any simple harmonic motion the period T is related to the frequency f, according to 

the relation. 

                                                               Time period = 1/ frequency 

                                                                                 T = 1/f 

AMPLITUDE: 

The amplitude (A) is the distance between the crest, i.e. the highest point on the wave 

pattern, and the normal (undisturbed) position. 

                                                                                     Or 

The distance between the trough i.e. the lowest point on the wave pattern, and the 

normal position. 

WAVELENGTH: 

The wavelength is the horizontal distance covered by the wave in one complete 

vibration of the particle. 

                                                                                      Or 

It is the distance between two consecutive crests or between two consecutive troughs, 

or any two successive equivalent points on the wave. It is also the distance between 

two consecutive compressions or between two consecutive rarefactions (elongations) of 

a longitudinal wave. 

WAVE VELOCITY: 

A simple relation exists between the wavelength of the period and the velocity of a 

wave. The speed of a wave Is the distance travelled by it in a unit time (in the direction 

of the wave). 

                                                   Velocity = ( Distance/time) = (wavelength/time period) 
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                                                             V = λ/T   

But                                                        T = 1/f 

Hence                                                   V = f λ 

v) How is the sound produced? What is the range of frequencies of 

audible sound? 

Answer: 

How is the sound produced? What is the range of frequencies of audible sound? 

Sound is a form of energy which is produced by a vibrating body. Whenever a sound is 

produced, the vibrations of the sounding body can be seen or felt. 

For example, a metallic vassal is struck with a spoon, it starts giving out sound and the 

vibrations of the vassal can be felt by touching it gently with hand. As another example, 

strike a tuning fork on a rubber pad.  

A peculiar sound is produced and the prongs of the tuning fork begin to vibrate. These 

vibrations can be demonstrated by bringing a pitch ball suspended by a thread near one 

of its prongs. The pitch ball will fly away as soon as it touches the prong  as shown in 

figure. 

 

If we switch on a radio and make its sound louder, its cabinet will start vibrating. If we 

place small pieces of paper on its cabinet, they will start vibrating. From these 

observations we can conclude the sound is produced only if a body is vibrating. 
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AUDIBLE FREQUENCY RANGE: 

We know that a body producing sound is always vibrating. But why the sound is not 

heard when a simple pendulum is vibrating. The reason is that its frequency is very low. 

Our ear can hear only those sounds whose frequency is between 20 Hz to 20,000 Hz. 

That is, the ear can neither hear a sound of frequency less than 20 Hz nor a sound of 

frequency greater than 20,000 Hz. A sound of frequency greater than 20,000 Hz can be 

produced but the human ear cannot detect it because the eardrum cannot vibrate with 

such a high frequency. The second having a frequency more than 20,000 Hz is known 

as ultrasonics. The audible range (20 Hz to 20,000 Hz) is different for different persons 

and it also varies with the age. 

vi) What is resonance and explain it in some detail. 

Answer: 

RESONANCE: 

The "resonance” is the response of an object to a periodic force acting on it. It is 

greatest when this force has the same period as the object's natural period". 

EXPLANATION: 

Consider a long string or a metallic wire, stretched tightly between two pegs. Four 

pendulums A,B,C,D of different lengths are fastened to the string, or wire. Another 

pendulum E of the same length as that of B is also fastened as shown in figure. 

 

When pendulum E is set swinging it will be observed that all the pendulums start to 

swing but pendulum B begins to vibrate with increasingly larger amplitude. As pendulum 
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E is set into vibration it imparts its motion to the string or metallic wire. This string in turn 

imparts the same periodic motion to the pendulums tied to it. The natural frequency of 

all other pendulums except pendulum B being different, they do not respond to the 

same extent to the motion imparted from the string. Pendulum B responds as its natural 

frequency agrees with the frequency of the motion of the string which in turn was 

supplied by the vibrating pendulum E. This phenomenon under which pendulum B 

begins to vibrate is called resonance. 

EXAMPLES: 

In order to understand resonance let us consider the  following examples 

i) A pendulum hanging freely from a support .If we slightly disturb it, it will begin 

to oscillate. The time period of these oscillations, called natural oscillations, 

depends only upon the length of the pendulum. However, if we hold the bob 

in our hand and move it to and fro then the time period will depend upon the 

hand. If we move the hand rapidly the time period will be small. It will be large 

if we move the hand slowly. The vibrations thus produced are called forced 

vibrations.  

ii) Now if the frequency of the forced vibrations synchronizes with the natural 

frequency of the pendulum then the amplitude of the pendulum increases. It is 

due to this reason that a feeble puff of air blown at regular intervals of time 

increases the amplitude of the pendulum to a large extent. Under the 

influence of this force the first object not only begins to vibrate but also the 

amplitude of its vibration increases. 

iii)  It is observed that sometimes a part of the car begins to vibrate very violently 

at a certain speed (or speed of the engine) of the car. If the speed of the car 
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is increased or decreased from that value, the vibrations will cease. This 

is also due to resonance. 

iv) It is observed that the frequency of our moving legs Is in resonance with 

their natural frequency. If we walk fast, we get tired quickly. If is 

because in the 

vii) What is the difference between musical sound and noise. 

Answer: 

MUSICAL SOUND: 

Such sounds which are pleasant to our ears are called musical sounds. In musical 

programmes, we hear sound produced by musical instruments such as flute, 

harmonium, violin, drum etc. 

NOISE: 

The sound which has a jarring and unpleasant effect on our ears is called noise. Noise 

corresponds to irregular and sudden vibrations produced by some sounds. Some 

sounds produce unpleasant effects on our ears such as the sound of machinery, the 

slamming of a door, and the sounds of traffic in big cities. 

viii) Describe the characteristic of musical sound. 

Answer: 

A sound produced by the regular variation of frequency and amplitude is called musical 

sound. It has the following characteristics. 

i) Loudness 

ii) Pitch 

iii) Quality or timber. 

i) Loudness 
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Loudness of a sound enables us to distinguish between a faint and a loud sound. It is 

actually a sensation of human consciousness. It depends upon the intensity of the 

sound. Where intensity of sound is the energy carried by sound waves per unit area 

placed perpendicular to the direction of propagation of sound waves. 

Factors affecting the loudness of a sound are 

a) Area of vibrating object: loudness of sound directly depends upon the area of 

vibrating object i.e. the larger the area of vibrating object, the louder the sound will be. 

For example the drum (Dhool) produces a loud sound as compared to the sound 

produced by a dhoolac (a smaller drum). 

b) Amplitude of motion of vibrating object. The greater the amplitude of a vibrating 

object, the loudness of sound produced by it. When we strike a drum lightly a faint 

sound is produced and when we strike it strongly a loud sound is produced. 

c) Loudness of a sound also depends upon the distance between the source of the 

sound and the listener, the smaller the distance louder the sound will be. 

d) A sound is heard to be louder if it travels in the same direction in which the wind 

blows and it seems to be faint if it travels in the opposite direction. 

ii)Pitch 

The property of a sound by virtue of which we can distinguish between a shrill sound 

and a flat sound is called the pitch of the sound. 

The pitch of the sound depends upon the frequency of the sound. The greater the 

frequency, the higher the pitch and vice versa. The pitch of the sound of a woman is 

greater than the sound of a man, similarly the sound of a disc having holes along the 

periphery of the disc produces a fainter sound when it rotates with low frequency and 

produces shriller sound when it rotates with a higher frequency. 
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iii)Quality or Timbre 

The property of the sound by virtue of which it is possible to identify a sound of the 

same loudness and pitch originating from different instruments is called quality or 

timbre. 

The sound waves produced by a musical instrument are the combination of different 

frequencies. The simplest one is called fundamental frequency and the other one is 

called overtones or harmonics. The quality of sound depends upon the waveform of the 

resultant and is controlled by the number and relative intensities and phase of the 

harmonics that is present. 

The quality of sound enables us to recognize the sound of an individual person whom 

we know because it is very rare to have the overtones of two persons exactly the same 

and due to different overtones we are able to recognize the sound and hence identify 

the person. 

ix) What are the uses of ultrasound? 
Answer: 
Uses of ultrasound 
Following are some uses of ultrasound waves. 
 

● Ultrasonic waves are widely used as a diagnostic, therapeutic and surgical tool in 
medicine and in industrial applications. 

● Ultrasonic waves can be used in echo-depth sounding devices to determine the 

depth of the sea floor. 

● Ultrasonic waves are also used to detect cracks in metal structures. 

These are also used to kill bacteria and microorganisms in liquids. 

● These are also used to scan human bodies. Ultrasound scans are often preferred 

to X-rays because ultrasound is much safer than X-rays. 
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● Ultrasound is also being used for cleaning places and objects which cannot be 

cleaned in normal ways. Ultrasonic cleaners are especially popular with jewelers 

and material scientists for cleaning delicate instruments and materials. 

x) Why do the explosive sounds produced in the sun not heard on the 

earth? 

Answer: 

The explosive sounds produced in the sun are not heard on the earth, because there is 

vacuum or space between the sun and earth and we know that a sound needs a 

material medium to propagate. The sound waves are unable to cross the space where 

electromagnetic waves like light can pass through the space because they do not 

require any material medium to propagate that is why the light from the sun reaches to 

the earth where the sound produced in the sun is not heard on the earth. 

xi) Why is the flash of lightning seen earlier than the sound of 

thunder? 

Answer: 

The light waves can travel faster than the sound waves or we can say, the speed of light 

is greater than the speed of sound, which is why the flash of lightning reaches earlier 

then the sound of thunder and we see the flash earlier and hear the sound later.  
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Physics 10th Chapter 11 Sound 

Exercise Questions 

What is Sound? 

A sound is a vibration that propagates through a medium in the form of a mechanical wave. The 
medium in which it propagates can either be a solid, a liquid or a gas. Sound travels fastest in solids, 
relatively slower in liquids and slowest in gases. 

In physics, the sound is defined as 

A vibration that propagates as an audible wave of pressure, through a medium 
such as a gas, liquid or solid. 
In psychology, the sound is defined as 

The reception of sound pressure waves and their perception by the brain. 

What is a Soundwave? 

A sound wave is the pattern of disturbance caused by the energy travelling away from the source of 
the sound. Sound waves are longitudinal waves. This means that the propagation of vibration of 
particles is parallel to the energy wave propagation direction. When the atoms are set in vibration 
they move back and forth. This continuous back and forth motion results in a high-pressure and a 
low-pressure region in the medium. These high- pressure and low-pressure regions are termed 
compressions and rarefactions, respectively. These regions are transported to the surrounding 
medium resulting in the sound waves travelling from one medium to another. 

 

Nature Of Sound 

The sound produced by a guitar is different from the sound produced by a drum. This is because the 
sound produced by different sources have different characteristics. Sound can be characterized by 
its frequency, wavelength, and amplitude. 

 Frequency of sound 

The number of rarefactions and compressions that occur per unit time is known as the frequency of 
a sound wave. The formula of the frequency of a wave is given as: 

f=
1

𝑡
 

Where, 

 f is the frequency of a sound wave and 

 T is the time period. 
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 Wavelength of sound 

The distance between the successive compression and rarefaction is known as the wavelength of a 
sound wave. The wavelength of the sound formula is given as follows: 

λ=
𝑣

𝐹
 

 

Where, f is the frequency of the sound wave and v is the velocity of the sound wave. 

  Amplitude of sound 

The amplitude of the sound is the magnitude of the maximum disturbance in a sound wave. The 
amplitude is also a measure of energy. Higher the amplitude higher the energy in a sound 
wave.Humans can hear a limited range of frequencies of sound. Physicists have identified the audio 
frequency spectrum of the human ear to be between 20 Hz and 20,000 Hz. Under ideal laboratory 
conditions, the human ear can detect frequencies that are as low as 12 Hz and as high as 20,000 
Hz. 

Speed of Sound 

The speed at which sound waves propagate through a medium is known as the speed of sound. The 
speed of sound is different in different media. The speed of sound is highest in solids because the 
atoms in solid are highly compressed. The interaction between atoms in a particle is highly 
dependent on the distance between them. Higher the interaction between the atoms, the quicker the 
energy is transferred. As the interaction of the particles in solids is high, the speed of sound is faster 
than liquids and gases. The table below lists the speed of sound in different media. The formula 
used to calculate the speed of sound is given as: 

c=
𝑑

𝑡
 

Where, 

 d is the distance traveled by sound 

 t is the time taken to cover the distance. 

Medium Speed of sound 

Water 1481 m/s 

Air 343.2 m/s 

Copper 4600 m/s 

Hydrogen 1270 m/s 

Glass 4540 m/s 
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Reflection Of Sound 

Reflection of sound is similar to the reflection of light. The reflection of sound obeys the following 
laws of reflection 

 The angle of incidence is equal to the angle of reflection. 

 The incident sound, the normal sound and the normal sound all lie in the same plane. 

When a sound hits a hard surface, it reflects back to its source. This reflection of sound is otherwise 
is called an echo. Hard surfaces have a tendency to reflect sound while soft surfaces absorb sound 
and silence them. If the frequency of the sound wave is low, then the sound wave will not get 
reflected. Sometimes, we hear multiple echoes from a source of sound if the area is large and has 
multiple reflecting surfaces such as valleys and huge empty rooms. This phenomenon is known 
as reverberation. 

Stay tuned to BYJU’S to know more about concepts like Doppler Effect that is commonly associated 
with sound waves. 

Frequently Asked Questions – FAQs 

Why are sound waves called mechanical waves? 

Mechanical waves are waves that require a medium to transport their energy from one location to 

another. Sound is a mechanical wave and cannot travel through a vacuum. 

In which medium does the sound wave travel the fastest? 

The sound waves travel the fastest through solids. 

What is the frequency of a sound wave? 

The number of rarefactions and compressions that occur per unit of time is known as the frequency 

of a sound wave. 

In which medium is the speed of sound the lowest? 

The speed of sound is lowest in gases. 

What is the reverberation of sound? 

If the area is large and has multiple reflecting surfaces such as valleys and huge empty rooms, we 

hear multiple echoes from a source of sound and we call this phenomenon reverberation.. 

 

11.1 What is the necessary condition for the production of sound? 
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Ans. All sounds are produced by the vibrations of objects; Sound is a form of energy 
that travels in the form of longitudinal wave from one place to another. 

 

11.2 What is the effect of the medium on the speed of sound? In which medium 
sound travels faster: air, solid or liquid? Justify your answer. 

Ans. Speed of sound depends upon density of medium. Greater the density of medium, 
greater will be the  speed of sound wave. The speed of sound in liquid is five times than 
in gases and the speed of sound in solid is about fifteen times than in gases. Sound 
travels faster in solids because their density is greater than liquids and gases. 

 

11.3 How can you prove the mechanical nature of sound by a simple experiment? 

Ans. Sound waves always require a medium for its propagation which is shown in 
following experiment. 

An electric bell which is suspended in the glass jar with the help of wires connected to a 
power supply. When we turn on the power supply the bell with ring and we can hear its 
sound. But when we start pumping out air with the help of vacuum pump the sound of 
bell becomes feeble and eventually dies out, and we cannot hear the sound, although 
the bell is ringing, when we again put air into the jar. We can hear the sound again 
which shows that sound waves require medium for their propagation. This experiment 
proves the mechanical nature of sound waves. 

 

11.4 What do you understand by the longitudinal wave? Describe the longitudinal 
nature of sound waves. 

Ans. Longitudinal waves are type of mechanical waves which travel in the form of 
compressions and rarefaction. The nature of sound wave can be explained by the 
following experiment. 

When we strike the tuning fork on a rubber pad its prongs will begin to move between 
positions AOB. When prongs move from O to B, they exert pressure on the adjacent 
layer of air and compression is produced. The compressed layer of air compresses the 
layer of air next to it and so on. When prongs move from B to A, the pressure on layer of 
air is decreased and rarefaction is produced. This rarefaction is transferred to the air 
layer next to it and so on. So when the tuning fork moves back and forth rapidly, a 
series of compression and rarefaction is produced due to which sound waves propagate 
through air. As the direction of sound wave is along the direction of oscillating air 
molecules, which shows that sound waves are longitudinal in nature. 
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11.5 Sound is a form of wave. List at least three reasons to support the idea that 
sound is a wave. 

Ans. Sound is a form of energy which obeys all the laws of reflection, rarefaction and 
diffraction. 

 

11.6 We know that waves manifest phenomenon of reflection, refraction and 
diffraction. Does sound also manifest these characteristics? 

Ans. Yes, Sound also manifest these characteristics. When sound is incident on the 
surface of a medium it bounces back into the first medium. This phenomenon is called 
reflection of sound or echo. Sound waves can be transmitted from one medium to other 
containing particles that can vibrate. On transmission their speed changes. Sound can 
also bend around obstacles that also prove that sound also shows the characteristic of 
diffraction. 

 

11.7 What is the difference between the loudness and intensity of sound? Derive 
the relationship between the two. 
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Ans. Loudness: Loudness is the characteristic of sound by which loud and faint sound 
can be distinguished. The magnitude of the sensation produced in the ear by a called is 
called its loudness. It depends upon the intensity and also depends upon the physical 
condition of ear. 

Intensity of sound: Sound energy passing per second through a unit area held 
perpendicular to the direction of propagation of sound waves is called intensity of 
sound. It is a physical quantity. Its unit is watt per square meter (Wm-2). It does not 
depend on the physical condition of the ear. 

Relationship between loudness and intensity of sound Or Sound Intensity Level 

For human ear, loudness of sound is not directly proportional to its intensity, but it is 
directly proportional to the logarithm of intensity. Or loudness of sound is directly 
proportional to the logarithm of sound. 

Mathematically: 

L= logI 

L= K logI   ------(1) 

Where ‘K’ is constant of proportionality. 

If Lo represent the loudness of the faintest audible sound of intensity Io and L is the 
loudness of an unknown sound of intensity I, then above equation can be written as. 

Lo=K  logIo  ------(2) 

Subtracting eq 2 from eq 1 

 L- Lo=K logI- K  logIo     

 L- Lo=K  (logI - logIo)    

 L- Lo=K  log(I/Io) 

Sound level or intensity level: 

The difference between the loudness of two sounds (L – Lo) is called intensity level or 
sound level. 

Intensity level =  L- Lo= K  log(I/Io)-----(3) 

Value of K 

https://www.perfect24u.com/


 

Page 25 of 30 
 

The value of K depends upon the unit of I and Io and on unit of intensity level. If the 
intensity I of any unknown sound is 10 times greater than the intensity of Io of the 
faintest audible sound. i.e. I = 10Io, and  

Intensity level of this sound is taken as unit, called Bel. Then value of K is 1. 

Put k=1 in eq 3 

Intensity level = L- Lo=log(I/Io) 

Unites of Intensity level: 

Bel is the unit of sound level. It is a very large unit so a smaller unit decibel is used. It is 
abbreviated as dB. 

1 bel = 10 dB 

Intensity level =  L- Lo=10log(I/Io) 

 

11.8 On what factors does the loudness of sound depend? 

Ans. Loudness of sound depends upon a number of factors. Some of them are listed 
below. 

1. Amplitude of the vibrating body 

2. Area of the vibrating body 

3. Distance from the vibrating body 

4. Intensity of sound 

 

11.9 What do you mean by the term intensity level of the sound? Name and define 
the unit of intensity level of sound. 

Ans. Sound level or intensity level: The difference between the loudness of two sounds 
(L – Lo) is called intensity level or sound level. 

Intensity level = L- Lo= log(I/Io) (Bel) 

Unites of Intensity level: 
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Bel is the unit of sound level. It is a very large unit so a smaller unit decibel is used. It is 
abbreviated as dB. 

1 bel = 10 dB 

Intensity level =  L- Lo=log(I/Io)(Bel) 

Intensity level =  L- Lo=10log(I/Io) (decibel) 

 

11.10 What are the units of loudness? Why do we use logarithmic scale to 
describe the range of the sound intensities we hear? 

Ans. Units of sound level is Bel and smaller unit of sound level is (dB). 1 bel = 10dB 

Since the range of intensities is so wide and is difficult to calculate their sound level 
hence we use the scale by factor of ten in this way sound level is easily calculated by 
logarithm scale. 

 

11.11 What is the difference between frequency and pitch? Describe their 
relationship graphically. 

Ans. Pitch: Pitch is characteristics of sound due to which we can distinguish between 
shrill and grave sound. While frequency is the number of waves passing through a point 
in one second. 

  

 
 

11.12 Describe the effect of change in amplitude on loudness and the effect of 
change in frequency on pitch of sound. 
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Ans. The loudness of the sound varies directly with the amplitude of the vibrating body. 
The sound produced by a sitar will be loud if we pluck its wires more violently. Similarly 
when we beat a drum forcefully, the amplitude of its membrane increases and we hear 
a loud sound. 

Pitch is the characteristic of sound by which we can distinguish between a shrill and a 
grave sound. It depends upon the frequency. A higher pitch means a higher frequency 
and vice versa. 

 

11.13 If the pitch of sound is increased, what are the changes in the following? 

a. the frequency   b- the wavelength   c. the wave velocity   d. the amplitude of the 
wave. 

Ans. (a) If the pitch of sound is increased frequency will also increase. 

(b) With the increase of pitch wavelength of the waves decreases according to the 
relation. λ = v/f. 

(c) If the pitch increases then velocity of the wave also increases according to the 
relation. V = fλ. 

(d) Pitch is independent of amplitude of the sound wave so amplitude of the wave does 
not change with the change of pitch. 

 

11.14 If we clap or speak in front of a building while standing at a particular 
distance, we rehear our sound after sometime. Can you explain how this 
happens? 

Ans. If we clap or speak in front of a building while standing at a particular distance, we 
rehear our sound after sometime. This is due to reflection of sound wave from the 
surface of building. 

 

11.15 What is the audible frequency range for human ear? Does this range vary 
with the age of people? Explain. 

Ans. The range of the frequencies which a human ear can hear is called audible 
frequency range. It lies between 20Hz and 20,000Hz. Different people have different 
range of audibility. It also decreases with age. Young children can hear 20,000Hz but 
old people cannot hear sounds even above 15,000Hz. 
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11.16 Explain that noise is a nuisance. 

Ans. Noise Pollutions: 

Noise pollution has become a major issue of concern in big cities. Noise is an 
undesirable sound that is harmful for health of human and other species. 

Sources of noise pollution: 

Transportation equipment and heavy machinery are the main sources of noise pollution. 
For example, noise of machinery in industrial areas, loud vehicle horns, hooters and 
alarms. 

Negative effects of sound: 

Noise has negative effects on human health as it can cause conditions such as hearing 
loss, sleep disturbances, aggression, high stress levels. Noise can also cause accidents 
by interfering with communication and warning signals. 

Safe Level of Noise: 

A safe level of noise depends on two factors: 

1. the level (volume) of the noise; and 

2. the period of exposure to the noise. 

The level of noise recommended in most countries is usually 85-90 dB over an eight-
hour workday. 

Ways to reduce noise 

Pollution can be replaced to acceptable level by replacing the noisy machinery with 
environment friendly machinery and equipment, putting sound-reducing barriers, or 
using hearing protection devices. 

 

11.17 Describe the importance of acoustic protection. 

Ans. The technique or method used to absorb undesirable sounds by soft and porous 
surfaces is called acoustic protection. 

Explanation: 
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Soft, porous materials, such as draperies and rugs absorb large amount of sound 
energy and thus quiet echoes and soften noises. Thus, by using such material in noisy 
places we can reduce the level of noise pollution. However, 

1. If the surfaces of class rooms or public halls are too absorbent, the sound level may be low for 

the audience. 

2. Sometimes, when sound reflects from the wall, ceiling, and floor of a room, the reflecting 

surfaces are too reflective and the sound becomes grabbled. This is due to multiple reflections 

called reverberations. 

3. In the design of lecture halls, auditorium or theater halls, a balance must be achieved between 

reverberations and absorption. It is often advantageous to place reflective surfaces behind the 

stage to direct sound to the audience. 

4. Generally, the ceilings of lecture halls, conference halls and theatre halls are curved so that 

sound after reflection may reach all the corners of the hall. Sometimes curved soundboards are 

placed behind the stage so that sound after reflection is distributed evenly across the hall. 

 

11.18 What are the uses of ultrasound in medicine? 

Ans. 1- In medical field, ultrasonic waves are used to diagnose and treat different 
ailments. For diagnosis of different diseases, ultrasonic waves are made to enter human 
body through transmitters. These waves are reflected differently by different organs, 
tissues or tumors. The reflected waves are then amplified to form an image of the 
internal organs of the body on the screen. Such an image helps in detecting the defects 
in these organs. 

2- Powerful ultrasound is now being used to remove blood clots formed in the arteries. 

3- Ultrasound can also be used to get the pictures of thyroid gland for diagnosis 
purposes. 

 

Extra Question: 

11.19 Is any medium required for propagation of sound? 

Ans. Yes, material medium is required for propagation of sound, i.e. solid, liquid, and 
gas. 
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11.20 Write the name of characteristic of sound? 

Ans. There are five characteristics of sound. 

i) Loudness of sound 

ii) Intensity of sound 

iii) Pitch 

iv) Quality of sound 

v) Music and noise 

 

11.21 Distinguish between noise and musical sound? 

Ans. The sound which has pleasant effect on ear is called musical sound. The sound 
which has jarring effect is called noise. The frequency and amplitude of musical sound 
change in a regular manner and in noise frequency and amplitude does not change in 
regular manners. 

 

11.22 What is white whistle? 

Ans. Some people use silent whistle to call dogs whose frequency lies between 20,000 
Hz to 25,000 Hz. It is silent for human but not for dogs because their audible frequency 
range is much more than human audible frequency range. 

 

11.23 Describe the compression and rarefactions produced in the sound wave? 

Ans. Compression: Compression is places where air pressure is slightly higher than the 
surrounding air pressure due to high density of air particles. 

Rarefactions: Rarefactions are the regions correspondence to low air pressure due to 
low density of air particles. 
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