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CHAPTER AT A GLANCE

1. Sound is mechanical energy which produces sensation of hearing.
2. For hearing sound there must be:
(i) a vibrating body. (i) a material medium for its propagation. (i) a receiver, such as human ear.
3. Sound cannot travel in vacuum.
' 4. If the particles of the medium vibrate perpendicular to the direction of propagation of the wave, then the
= wave is called a transverse wave.
: 5. If the particles of the medium vibrate parallel to the direction of propagation of the wave, then the wave
is called a longitudinal wave.

6. A longitudinal wave is one in which the disturbance is parallel to the line of travel of the wave.
v 7. Transverse waves can be produced in solids and liquids, but not in gases.
5 8. Sound travels fastest in solids, slower in liquids and slowest in gases.
e 9. The highest point on the hump or elevation of a transverse wave is called crest and the lowest point on
o the hollow or depression of a transverse wave is called trough.
- 10. The change in density from one maximum value to the minimum value and again to the maximum value
@ makes one complete oscillation.

11. Compression is a region in a longitudinal wave, where the particles of the medium are crowded together.
12. Rarefaction in a region in a longitudinal wave, where the particles of medium are spread wide apart.

Y 13. The time taken by two consecutive compressions or rarefactions to cross point is called time period.

¥ 14. Frequency: The number of compressions and rarefactions taken together passing through a point in one
2 second is called frequency. Its unit is Hertz.

= 15. Amplitude is the magnitude of maximum displacement of a vibrating particle about its mean position.

T 16. The loudness of sound is determined by amplitude.

o 17. A conical tube used for addressing a small group of people is called megaphone.

18. The expression for the speed of a wave is V= vi.

19. The audible range for a normal human is 20 Hz to 20,000 Hz.

20. Ultrasonics are the frequencies which are greater than 20,000 Hz.

21. Infrasonics are the frequencies which are lesser than 20 Hz.

22. When a shock wave passes a listener, it is heard as a loud “sonic boom”.

23. An echo is the phenomenon of repetition of sound of a source by reflection from an obstacle.

24. For simple sounds to hear the echo of a sound distinctly, the reflecting surface should be at a minimum
distance of 17 m from the observer. The minimum distance is not a constant because the velocity of sound
changes with the change in temperature.

25. For articulate sounds the minimum distance between the source of sound and the reflecting sound should
be 34 m.

26. Sound requires a medium to propagate.

27. SONAR (Sound Navigation And Ranging) is a technique for determining water depth and locating underwater
objects, such as reefs, submarines, and schools of fish.
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ASSIGNMENT (In Class Discussion)

Q.1. Sound is produced by .............. object.
(1) moving (b) stationary
(c) vibrating (d) All of the above

Q.2. Which of the following statements are true?
(a) sound waves can propagate through solids and liquids
(b) sound waves can propagate through vacuum
(c) sound waves can propagate through gas
(d) Both (a) and (c)
Q.3. The distance between two consecutive compressions or two consecutive rarefactions is called the:

(a) amplitude (b) wavelength
(c) frequency (d) time period
Q.4. If 20 waves are produced per second, what is the frequency in Hertz?

(@) 20 Hz (b) 40 Hz

(c) 10 Hz (d) 60 Hz
C Q.5. A baby recognises her mother’s sound by her voice. Name the characteristics of sound involved.
T (a) loudness (b) pitch
= (c) shrillness (d) timbre
+ Q.6. Explain how sound waves are propagated.
5 Q.7. Define:
oS (1) Longitudinal wave (b) Transverse wave
? Q.8. 20 vibrations are produced in a slinky in 10 sec. when a jerk is given to it. Find its time period and
o frequency.

o Q.9. Briefly explain what do you mean by loudness of sound.
Q.10. If the wavelength of a sound of frequency 700 Hz is 0.5 m. Find the velocity of sound.

: Q.11. Derive the formula for speed of sound.

Q.12. When a stone is thrown into a pond what type of waves are produced? Draw its displacement - time
2 graph. Label crest, trough and wavelength on the graph.

o Q.13. Briefly explain with an experiment that sound requires a material medium for propagation.

‘(5 Q.14. A person fires a gun standing at a distance of 55 m from a wall. If the speed of sound is 330 m/s ,
= find the time for an echo to be heard.

Q.15. Does sound follow the same laws of reflection as light does? Explain.

YMOHD YNVHL ‘X31dWOD 1IGNONLYS ‘Y001 ANZ

Q.16. The rolling of thunder is due to the ................ of the sound from a number of reflecting surfaces, such
as the clouds and the land.
(a) reflection (b) successive reflection
(c) refraction (d) None of these
Q.17. Which kind of sound is produced in an Earthquake before the main shock wave begins?
(a) Ultrasound (b) Infrasound
(c) Audible sound (d) None of the above
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(Q.18. Ultrasound is also useful for:
(i) detecting fault in metal sheets
(if) imaging marine depths

(iif) looking for metals beneath the earth’s surface

(iv) detecting distances
(v) detecting earthquakes

(@) (i), i), (o) ®) (i), (i), ©)
() (), (i), (iv) (d) (i), (i)

.19. Name the part in human ear’s which helps in converting pressure vibrations into electrical signals.
(@) Cochlea (b) Tympanic membrane
(c) Auditory canal (d) Hammer

Q.20. The vibrations are amplified several times in the middle ear to the bones known as:
(1) Anvil (b) Stirrup
() Hammer (d) All of the above

0.21. What is reverberation? How can it be reduced?

Q.22. How does multiple reflection of sound come into play in a conference hall?
- .23. What property of sound waves acts like the principle of ultrasound?
:- Q.24. How does a hearing aid work?

Z .25. Sound creates vibrations in our ear. We listen to the sound and understand it. But after this in which
form of energy does it get converted into?

.26. Depending on the range of hearing, how can sound waves be classified?

£ .27. A ship sends ultrasound that returns from the seabed and is detected after 3.42 s. If the speed of the
i ultrasound through seawater is 1531 ms”, then the distance of the seabed from the ship would be?

o™ .28. Explain how bats use ultrasound to catch a prey.
o Q.29. Explain how defects in a metal block can be detected using ultrasound.

< Q.30. Explain how the human ear works.
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ASSERTIONS AND REASONING TYPE QUESTIONS (Self-Practice)

Directions: In the following questions, two statements are given-one labelled Assertion (A) and the other
labelled Reason (R). Select the correct answer to these questions from the codes (a), (b), (c) and (d) as given
below:

(a) Both (A) and (R) are true and (R) is correct explanation of the assertion.
(b) Both (A) and (R) are true but (R) is not the correct explanation of the assertion.
(c) (A) is true but (R) is false.
(d) (A) is false but (R) is true.
().1. Assertion (A): A piece of paper place on the surface of water moves up and down when a wave is
generated in water.
Reason (R): Waves carry energy and not matter.
(.2, Assertion (A): Sound produces by different sources travel with different speed in air.
Reason (R): The velocity of sound is given by V= vi.
().3. Assertion (A): When two persons talk on the moon they cannot hear each other.
Reason (R): Sound requires a material medium to propagate.
(.4, Assertion (A): A sound created in a big hall will persist by repeated reflection from the walls until it
is reduced to a value where it is no longer audible.

14d13H

Reason (R): Sound undergoes reflection.
().5. Assertion (A): A human being cannot hear sound having frequencies lower than 20 Hz.
Reason (R): The audible limit for a normal human being is 20 Hz to 20 kHz.
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QUESTION BANK

Short Answer Type Questions (3 Marks)
Q.1. Two astronauts cannot hear each other on the moon. Why?
.2. Bats have no eyes still they can ascertain distances, directions, nature and size of the objects. Explain,
why.
.3. State three factors on which the speed of sound in a medium depends.
Q4. (i) Define the time period of a wave.
(i) Give the relation among speed of sound V, wavelength A and its frequency.
Q.5. (a) Nlustrate the use of Stethoscope.

(b) What are infrasonic and ultrasonic sound waves?
Q.6. (a) What type of wave is represented by density-distance graph?
(b) What is meant by transverse wave? Give an example.
Q.7. (a) What are the basic factors on which the speed of sound in a medium depends?

(b) Why sound waves are called mechanical waves?
(c) How will you differentiate a high pitch sound from a low pitch sound with the help of a graph?
Q.8. Give reasons for the following:
b (a) The reverberation time of a hall used for speeches should be very short.
(b) A vibrating body produces sound. However, no sound is heard when a simple pendulum oscillates
in air.
(c) Sounds of same loudness and pitch but produced by different musical instruments like a violin
and flute are distinguishable.

Z Q.9. A person fires a gun standing at a distance of 55 m from a wall. If the speed of sound is 330 m s,
X find the time for an echo to be heard.
& Q.10. What is Galton’s whistle? To what use it can be put?

.11. A continuous disturbance is created on the surface of water in a ripple tank with a small piece of cork
o floating on it. Describe the motion of cork. What does it tell about the disturbance?
.12. State three conditions necessary for sound to be heard.
+ .13. Give four practical uses of ultrasonic vibrations.
.14, Why the astronauts talk to each other through radio telephone?
Q.15. (1) Why the stage of an auditorium has curved background, curtains, carpets and false ceiling?
(b) The sound of a ringing bell inside a vacuum chamber cannot be heard. Why?

Q.16. (i) Even if a loud explosion were to take place at any place on the moon, it would not be heard at a
o nearby point. Give reason.

(i1) Explain in brief the dependence of speed of sound on nature of material medium and temperature.
(i1i) Identify the two factors on which the loudness of sound depends.
Q.17. (i) How the bats make use of ultrasonic waves to catch their prey? Explain.

(i) A radar signal is reflected by an aeroplane and is received 2 x 107 s after it was sent. If the speed
of these waves is 3 x 10% m s, how far is the aeroplane?

Q.18. (i) What does the acronym SONAR stand for?
(i) What is the audible range of sound for human beings?
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(i1i) How do the bats search and catch their prey in dark night?
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0.19. (i) What causes reverberation of Thunder sound?

(i) A SONAR device on a submarine sends a signal and receives an echo 5 s later. Calculate the speed
of sound in water if the distance of the object from the submarine is 3625 m.

Q.20. Define frequency, amplitude and speed of a sound wave.

Q.21. Define echo. Establish a mathematical relation between speed of sound, distance of reflecting body from
source of sound and time for echo.

Q.22. (a) A boy strikes one end of a long pipe with a stone. Another boy who keeps his ear close to the
other end of pipe heard two sounds in a short interval of time. Explain, why.

(b) List two uses of ultrasonics.
Q.23. (a) What is audible range of the average human ear?

(b) Explain how ultrasound is used to clean spiral tubes and electronic components.
Q.24. (a) A mobile ringing inside a vacuum chamber cannot be heard outside. Why?

(b) Represent transverse wave graphically.

(c) What is meant by loudness of sound? On what factor does it depend?
)

Q.25. (a) Why are sound waves called mechanical waves? List two practical applications of reflection of these
waves.

(b) A stone is dropped from the top of a tower 125 m high into a pond of water at the base of the
= tower. When is the splash heard at the top? (g = 10 m s and speed of sound = 340 m s™).
.26. What is a SONAR? For what it is used? Explain in brief its working.
Q.27. Define the following characteristics of sound:
v (a) (i) Pitch (i) Loudness (iii) Quality or Timbre
T (b) A boy receives his echo 3 s later. Find the distance of the reflecting surface from the boy. Speed
D of sound in air is 342 m s\,
O .28. What is an echo? When can we distinctly hear the echo of a sharp sound? Why cannot we hear an
echo in a small halls?
o 029. (a) What is the cause of sensation of sound due to rolling of thunder?
(b) Give the audible range of human ear.

o (c) What are infrasonic and ultrasonic waves?

: Q.30. “A sound wave with frequency higher than 20 kHz is not audible for human ear”. Answer the following
PR in respect of this statement:
o (/) What is the term used for such a sound?
S (i) Name two organisms producing sound in this range.
S (iif)y Write an application of such a wave.

Q.31. Draw the sound waves for a low pitched and the high pitched sound. Write one use of ultrasonography.
Which wave property determines pitch?
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Q.32. How does the sound produced by a musical instrument, reach your ears? Astronauts need radio
transmitter to talk to each other on moon. Why?

Long Answer Type Questions (5 Marks)
Q.1. Explain with the help of a diagram, how defects in a metal block can be detected using ultrasound.
Q.2. (a) Briefly mention three uses of ultrasound in the field of medicine.

(b) A ship which is stationary is at a distance of 2800 m from the sea-bed. The ship sends an ultrasound
signal to the sea-bed and its echo is heard after 4 s. Find the speed of sound in water.
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0.3. Answer the following:

(i) Can transverse waves travel in gases?

(i) Can longitudinal waves travel in solid, liquid as well as gas?

(i1i) At any instant a compression is formed at a point. After how much time (a) a rarefaction
(b) a compression will be formed at the same point?

Q4. State four differences between longitudinal and transverse waves. Give an example of each.

Q.5. (a) Mention two practical applications of reflection of sound waves.

(b) How is the pressure variation in a sound wave amplified in human ear?

(c) In a ripple tank, ten ripples are produced per second. If the distance between a trough and a
neighbouring crest is 12 cm, calculate the frequency, wavelength and velocity of the wave.

Q.6. () What is meant by intensity of sound?

(b) Mention the conditions for an echo to be heard clearly.

(c) A ball is dropped into a pond from a height of 44.1 m. The splash of sound is heard 3.13 second
after the ball is dropped. Determine the velocity of sound in air.

Q.7. Draw a labelled diagram of auditory parts of human ear and explain how the human ear works.
Q.8. Define the following terms and state their SI units: (1) Wavelength (b) Time period (c) Amplitude.
Establish the relation V = v, where the symbols have their usual meanings.

Q.9. (a) How the sound propagated through the medium?

’: (b) Show a sound wave in graphic form and mention crest, trough, wavelength and amplitude of the
> wave in it.
Ny (c) Why the sound waves are called longitudinal waves?
0 Q.10. (i) Which property of sound wave determines: g
> (@) loudness g
2 (b) pitch? =
o (i) A SONAR station picks up a return signal after 3 seconds. How far away is the object? (Speed of A
o sound in water is 1440 m s™) ;
S (i1i) How can reverberations in a big hall or auditorium be reduced? 8
‘— Q.J11. (a) Write two points of difference between sound wave and light wave. %
(b) Write an expression relating wave velocity, wavelength and frequency if speed of sound in air is g
340 m s7!. Calculate: =
S (i) Wavelength when frequency = 256 Hz. :"“
:.’ (i1) Frequency when wavelength = 0.85 m. g
S .12, (a) What is reverberation? Write two ways of reducing reverberation. ;
(b) Distinguish between tone and note. %

(c) With the help of a simple diagram, explain how defects in a metal block can be detected using
ultrasound.

.13, For hearing the loudest ticking sound by the ear.
(a) Find the angles x and y in the figure.
(b) Name the phenomenon observed here.

(c) State the laws of the phenomenon.

Q.14. (a) A particular transmitter of Aakashvani broadcasts at 420.5 m wavelength. Given the speed of radio
waves 3 x 10° m s7.. Calculate the frequency at which the radio station broadcasts its programme.

(b) What is the direction of oscillations of the medium particles through which a:
(i) transverse wave is propagating?
(if) longitudinal wave is propagating?
CEESeE-AHYSICS
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APPLICATION BASED QUESTIONS (Self-Practice)

The rear view mirror of motor bike starts vibrating violently at some particular speed of motor bike.
(7) Why does this happen?
(b) What is the name of the phenomenon taking place?
(c) What could be done to stop the violent vibration?
A vibrating tuning fork is placed over the mouth of a burette filled with water. The tap is opened and
the water level gradually falls. It is observed that the sound becomes the loudest for particular length
of air column:
(i) What is the name of the phenomenon taking place when this happens?
(ify Why does the sound become the loudest?
(i1i) How does the frequency of the loud sound compare with that of the tuning fork?
(iv) State the unit for measuring loudness.
Two friends were playing on identical guitars whose strings were adjusted to give notes of the same
pitch. Will the quality of the two notes be the same? Give a reason for your answer.
The stem of a tuning fork is pressed against a table top. Answer the following questions:
(1) Would the above action produce any audible sound?
(if) Does the above action cause the table to set into vibrations?
(i1i) If the answer above is yes, what type of vibrations are they?
(iv) Under what conditions does the above action lead to resonance?
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ANALYZING, EVALUATING & CREATING TYPE QUESTIONS (Self-Practice)

Q.1. How do you account for the fact that two strings can be used to give notes of the same pitch and
loudness but of different quality?

Q.2. The stem of a tuning fork is pressed against a table top. Answer the following questions: (i) Would the
above action produce any audible sound? (ii) Does the above action cause the table to set into vibrations?
(i1) If the answer above is yes, what type of vibrations are they? (iv) Under what conditions does the
above action lead to resonance?

0Q.3. A stretched wire 0.5 m long is made to vibrate in two different modes as shown in diagram (A) and
(B) given below: (i) If the wavelength of the wave produced in mode (A) is 1 m, what is the wavelength
of the wave produced in mode (B) of the following diagram? (i/) In which case is the note produced
louder? Give a reason for your answer. (iii) In which case is the pitch of the note produced higher?
Give a reason for your answer.

i 0.5m P 05m »

!/_N E/—\:/\E

\ . \/.\_/
(A) (B)

.4, State any two characteristics of a wave motion.

Q.5. If the amplitude of a wave is doubled, what will be the effect on its loudness?

Q.6. How do the frequency and amplitudes affect a musical sound?

Q.7. Two musical notes of same pitch and loudness are played on a violin and a piano. The waveforms are
m as shown in figures below. Explain why the wave patterns are different.

1413 H

Violin

= .8. Name the subjective property of sound related to its frequency and of light related to its wavelength.
S 0.9. Two friends were playing on identical guitars whose strings were adjusted to give notes of the same
pitch. Will the quality of the two notes be the same? Give a reason for your answer.

1‘-, 0.10. Give one example each of natural vibration, forced vibration and resonance.

(.11. Mention one practical use of echoes.

.12. How does a stretched string on being set into vibration, produce the audible sound?

O 0Q.13. Will the sound be audible if the string is set into vibration on the surface of the moon? Give reason
G for your answer.

& .14. What change, if any, would you accept in the characteristics of musical sound when we increase:

OHD YNVHL ‘X31dWOD IGNOALYS ‘¥0014 ANZ

(1) its frequency and
(11) its amplitude?
.15. Sound made in front of a tall building 18 m away is repeated. Name the phenomenon and briefly
explain it.
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