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Waves and Sound

[image: image2.wmf]After reading this chapter students will be able to (
· explain the characteristics of waves. 
· set and measure the simple mathematical relation among the quantities related to wave.
· explain the characteristics of sound waves.

· explain the creation of echo.

· explain the uses of echo in our daily life.
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set up the mathematical relation among the velocity of sound, frequency and wave length and measure the quantities from it. 

· explain the change of the velocity of sound.

· explain the range of hearing and its uses.

· explain pitch and intensity of sound.

· explain the reasons and consequences of sound pollution and the techniques to prevent it. 
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1.
What type of wave is sound?

a
Transverse wave
b
Electromagnetic wave

c
Longitudinal wave
d
Radio wave
eq \o((,c)

More information relating to this question
· The wave that travels in a direction parallel to the direction of vibration of the particles of the medium is known as longitudinal wave. 

· Contraction and expansion of the medium takes place during the propagation of sound wave and the direction of vibration of the spring and the motion of way stay parallel to each-other. 
· Electromagnetic wave does not require any medium for propagation.
· The examples of transverse wave are radio wave, water wave and light wave.
· Spring wave is an example of longitudinal wave. 
2.
In which medium the velocity of sound is maximum?

a
Solid
b
Light

c
Gaseous
d
Plasma
eq \o((,a)

More information relating to this question
· Velocity of sound depends on medium and temperature.

· The velocity of sound in the air at a temperature of 20(C is 344 ms(1.
· The velocity of sound in water is 1450 ms(1
· The velocity of sound in iron is 5130 ms(1.
· In general, the velocity of sound is the least in gaseous substances, moderate in liquid substances and highest in the solid substances. 
3.
Why is a dead bat seen hanging from the electric line?


i.
This is because the bat lacks instant clear idea about the position and distance betweenn the two electric lines


ii.
It did not hear the echo of ultrasonic sound ahead.


iii.
It is hanging with one wire and touching the other. 

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)

More information relating to this question
· Bats produce ultrasonic sound and spread it forward which reflects back to their ears. 

· The ultrasonic sound produced by and reflected to a bat help it having idea about the object before it.
· Bats can produce and hear the sound having a frequency of 1,00,000 hertz. 
Read the following extract and answer question number 4 and 5:
In the figure, S is a source of sound and AB is the surface of water. Answer the question no. 4 and 5 on the basis of given information and adjacent figure considering the velocity of sound to be 332 ms(1.
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4.
What will be the maximum height of water to hear the echo?

a
13.40 cm
b
13.40 cm

c
3.4 m
d
3.4 cm
eq \o((,b)
5.
What time is required to hear echo in case of the given figure?

a
0.10 s
b
0.125 s

c
0.14 s
d
0.18 s
eq \o((,b)

More information relating to this question
· Since (a) the minimum distance between the source and the reflector is 16.6 m for hearing an echo and (b) the height of the atmosphere shown in the figure is 20 m, the maximum height of the water can be 13.4 m (= 20m ( 16.6 m) for hearing the echo. 

· The distance has been multiplied by 2 because sound needs to cover double the distance between the source and the reflector to reach the ears of the person who produces the sound and eventually hears it. 
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	((( 7.1 
Periodic Motion and Oscillatory or Harmonic Motion 


· Periodic motion refers to the motion of a particle in such a way that it passes through a definite point along the path of its motion in the same direction in a definite interval of time.
· If a body executing periodic motion moves in a definite direction for one half of its time period and exactly for the other half in the opposite direction, this motion (of the body) is called oscillatory or harmonic motion. 
( General Creative MCQs with Answer
6.
Which of the following examples belongs to periodic motion?  (Knowledge)

a
the motion of a train



b
the motion of an aeroplane

c
the motion of a falling body



d
the motion of a watch


eq \o((,d)
7.
Which of the following examples belongs to oscillatory motion?  (Knowledge)

a
the vibration of a tuning fork



b
the motion of an electric fan

c
the motion of the earth round the sun



d
the motion of the wheels of a car
eq \o((,a)
8.
What form of motion is the motion of a simple pendulum?  (Knowledge)

a
rotational motion
b
Periodic motion

c
vibratory motion
d
rectilinear motion
eq \o((,c)
9.
What form of motion is the contraction of a spring? (Comprehension)

a
elliptical motion
b
linear motion

c
oscillatory motion
d
rotational motion
eq \o((,b)
10.
What form of motion is the expansion of a spring? (Comprehension)

a
linear motion
b
rectilinear motion

c
harmonic motion
d
rotational motion 
eq \o((,a)
11.
What form of motion does a spring have in case of both expansion and contraction? (Knowledge)

a
linear motion
b
rectilinear motion

c
oscillatory motion
d
elliptical motion
eq \o((,c)
(
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12.
Vibratory motion refers to  ( (Comprehension)

i.
the motion of the string of a guitar


ii.
the earthi orbit around the sun


iii.
the propagation of wave

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
13.
A tuning fork creates  ( (Comprehension)

i.
periodic motion


ii.
harmonic motion


iii.
rotational motion

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
14.
The motion of a simple pendulum in case of a little range is  ( (Comprehension)

i.
rectilinear motion


ii.
periodic motion


iii.
vibratory motion

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
	((( 7.2 Waves 


· A wave is produced due to the harmonic motion of the particles of the medium. 
· Mechanical waves require a medium for their propagation.
· The nature of the medium is the determinant of the velocity of a wave.
· A wave includes the phenomena of reflection, refraction and superposition.
· A sound wave in the air medium is longitudinal in nature.
· A longitudinal wave is the wave that travels in a direction parallel to the direction of vibration of the particles of the medium.
· Transverse wave refers to the fact that the direction of motion of the particles is perpendicular to the direction of propagation of the wave.
· The highest and the lowest points of a transeverse wave are called wave crest and wave trough respectively. 
· In case of a longitudinal wave, the similar quantities are contraction and rarefaction. 
( General Creative MCQs with Answer
15.
What form of energy is produced during the movement of the particles of water? (Knowledge)

a
chemical energy 
b
mechanical energy 

c
thermal energy 
d
electromagnetic energy 
eq \o((,b)
16.
What form of motion does the wave of the water of a pond produce? (Knowledge)

a
periodic
b
circular

c
rotational
d
elliptical
eq \o((,a)
17.
Which one of the following does not belong to electromagnetic wave? (Knowledge)

a
light
b
heat

c
sound
d
electricity
eq \o((,c)
18.
Which of the following forms of energy does not belong to electromagnetic wave? (Comprehension)

a
heat
b
light

c
tide
d
ethar
eq \o((,c)
19.
Which of the following units does not apply to any form of electromagnetic waves? (h.o.t)

a
Hz
b
joule

c
dioptre
d
Jk(1
eq \o((,c)
20.
Which of the energy forms belong to machamical wave? (Knowledge)

a
light
b
sound

c
heat
d
electricity
eq \o((,b)
21.
Which of the following waves is transverse? (Comprehension)

a
water wave
b
light wave

c
radio wave
d
sound wave
eq \o((,d)
22.
What angle applies to transverse wave? (Comprehension)

a
90(
b
60(

c
45(
d
30(
eq \o((,a)
23.
What angle applies to longitudinal wave? (Comprehension)

a
90(
b
60(

c
30(
d
0(
eq \o((,d)
(
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24.
Transverse wave includes ( (Comprehension)

i.
sound wave


ii.
light wave


iii.
water wave

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
25.
The phenomena which waves are subject to ( (h.o.t)

i.
superposition


ii.
refraction


iii.
reflection

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
	((( 7.3 Wave-Related Quantities


· Vibration, time-period, frequency, amplitude, phase, wavelength and wave velocity are the wave-related quantities.
· If a particle transmitting a wave moves from a certain point and again returns to the same point, the motion of the particle is said to have a complete vibration.
· In case of wave, time-period refers to the time-interval in which the wave is repeated; i.e. the time which a wave-transmitting particle takes to make a complete vibration. 
· Frequency is the number of complete vibrations in a second. The unit of frequency is hertz (Hz.).
· Amplitude means the maximum displacement of a wave-transmitting particle from the equilibrium position.
· Phase refers to the overall condition of motion of a wave transmitting particle at any moment. 
· Wave length is the distance between the two successive particles of the same phase. It is expressed in meter and is denoted by the Greek letter (. 
· The distance that a wave travels in a second in a particular direction is called wave velocity. It is denoted by the letter ‘v’ and is expressed in ms(1.
· In case of a transverse wave, the wave crest or the wave trough always remains in the same phase. 
( General Creative MCQs with Answer
26.
What is amplitude? (Comprehension)

a
difference in positions



b
difference in velocity

c
difference in speed



d
difference in time-period

eq \o((,a)
27.
What is the dimension of frequency? (Application)

a
T 
b
T(1

c
LT
d
LT(1
eq \o((,b)
28.
What is the unit of frequency? (Knowledge)

a
ms(1
b
byte

c
hertz
d
Js(1
eq \o((,c)
29.
What does ( stand for? (Comprehension)

a
vibration
b
amplitude

c
phase
d
wavelength
eq \o((,d)
30.
What energy does the letter ( relate to? (Comprehension)

a
sound energy
b
nuclear energy

c
magnetic energy
d
thermal energy
eq \o((,a)
31.
What is the time-period of a wave if its frequency is 1 Hz? (Application)

a
0.1s 
b
1s

c
0.5s
d
0.01s
eq \o((,b)
32.
What is the frequency of a wave if it completes 100 vibrations in 5 sec? 

a
100 Hz
b
5 Hz

c
0.02 Hz
d
20 Hz
eq \o((,d)
33.
What is the distance between the two successive particles belonging to the same phase? (Comprehension)

a
(
b
 eq \f((,2) 

c
2(
d
 eq \f((,4) 
eq \o((,a)
34.
What is the distance between a wave crest and a wave trough? 

a
(
b
(/2

c
2(
d
(/4
eq \o((,b)
35.
Which of the following quantities simultaneously express displacement, velocity and the direction of a wave-transmitting particle? (Knowledge)

a
frequency
b
wave trough

c
wave crest
d
phase
eq \o((,d)
(
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Take a look to thefigure below and answer the question numbers 36 and 37.
[image: image10.wmf]
36.
What points belong to the same phase? (Application)

a
R and T
b
Q and U

c
P and R
d
Q and S
eq \o((,b)
37.
What will be the magnitude of the wavelength in case of a frequency of 1600 Hz in the air medium? (Application)

a
21.25 cm
b
22.15 cm

c
21.25 m
d
25.21 m
eq \o((,a)
Take a look to the figure below and answer the question numbers 38 and 39.
[image: image11.wmf]
38.
The form of motion that the figure expresses ( (Higher Order Thinking)

i.
rotational motion


ii.
periodic motion


iii.
vibratory motion

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
39.
What will be the magnitude of frequency in air medium if the distance between A and B is 20m? (Application)

a
17 Hz
b
20 Hz

c
340 Hz
d
6800 Hz
eq \o((,a)
Take a look to the figure below and answer the question number 40 and 41.
[image: image12.wmf]
40.
What does OP refer to? (Application)

a
amplitude
b
phase

c
wave length
d
velocity
eq \o((,a)
41.
What points indicate a complete vibration? (Application)

a
P and Q
b
O and P

c
R and R(
d
R( and Q(
eq \o((,c)
Take a look to the figure below and answer the question number 42 and 43.
[image: image13.wmf]
42.
How many complete vibrations does the figure reveal?  (Application)

a
two
b
three

c
five
d
six
eq \o((,b)
43.
What is the frequency in case a time-period of 1.5 s is required for covering the distance CC( by the particle? (Application)

a
1.5 × 103 s(1
b
1.5 × 102 s(1

c
1.5 × 10 s(1
d
1.5 s(1
eq \o((,d)
	((( 7.4 A Few Relations


· f =  eq \f(1,T) 
· T =  eq \f(1,f) 
· v = f(
· f =  eq \f(v,() 
· ( =  eq \f(v,f) 
( General Creative MCQs with Answer
44.
Which of the following relations is correct? (Knowledge)

a
( =  eq \f(f,v) 
b
( =  eq \f(v,f) 

c
v =  eq \f((,f) 
d
f =  eq \f(v,() 
eq \o((,b)
45.
Which of the following relations is incorrect? (Comprehension)

a
f =  eq \f((,v) 
b
( =  eq \f(v,f) 

c
f( = v
d
f =  eq \f(v,() 
eq \o((,a)
46.
What will be the frequency of a wave-transmitting particle in the air of temperature 0(C in case of a wavelength of 0.3 m? (Application)

a
1133.33 Hz
b
1106.67 Hz

c
102 Hz
d
99.6 Hz
eq \o((,b)
47.
What time will a wave-transmitting particle take if it travels a distance of 5 m in air? (Application)

a
0.4107 s
b
0.1407 s

c
0.1047 s
d
0.0147 s
eq \o((,d)
48.
What will be the magnitude of wavelength if a wave-transmitting particle of frequency 1.7×103 Hz propagates for a time of 5.88×10s(4 in air? (Application)

a
0.2 m
b
0.5 m

c
0.1 m
d
1 m
eq \o((,a)
49.
What will be the velocity of a wave-transmitting particle having a frequency of 3800 Hz in case it covers a distance of 0.2 m? (Application)

a
76 ms(1
b
7.6 ms(1

c
760 ms(1
d
7600 ms(1
eq \o((,c)
50.
A tuning fork has a frequency of 250 Hz. The wave covers a distance of 1050m in air for 3 sec. What will be the wavelength? (Application)

a
0.7142 m
b
0.1427 m

c
1.427 m
d
1.247 m
eq \o((,a)
51.
A wave vibrating at a frquency of 400 Hz travels a distance of 1.25 m in the air medium. What is the velocity of the wave? (Application)

a
300 ms(1
b
398 ms(1

c
450 ms(1
d
500 ms(1
eq \o((,d)
(
Situation Set Based Creative 


MCQs with Answer
Read the following extract and answer the question numbers 52 and 53.
Velocity of sound is 340 ms(1 in air while it is 1452ms(1 in water. The wavelength of a sound propagating in water is 8.75 cm.
52.
What is the frequency of the sound in water? (Application)

a
1.66 × 104 Hz
b
1.66 × 103 Hz 

c
1.66 × 102 Hz 
d
1.66 × 10 Hz 
eq \o((,a)
53.
In case the same wavelength applies to a sound propagating in air ( (Application)

i.
frequency is 3.89 × 103 Hz


ii.
time-period is 0.0003 s


iii.
frequency would be lower if the temperature of air were lower than 4(C. 

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
	((( 7.5 Sound Wave


· Sound wave is longitudinal in nature. Owing to the longitudinal motion of the wave particles, sound waves consist of a series of compressions followed by rarefactions. 
· No sound is produced without the vibration of the source. We could not if there had been no vibration in our vocal chords. 
· As long as a metal body produces sound, it continues vibrating.
· A sound is audible if its frequency had been neither lower than 20 Hz nor higher than 20,000 Hz. 
· In gaseous medium, the velocity of sound is the lowest; in liquid medium, it is moderate and in solid medium, it is the highest. 
· The intensity of sound is directly proportional to the square of its amplitude. 
( General Creative MCQs with Answer
54.
What of the following substances ensure the highest velocity of sound? (Comprehension)

a
oxygen
b
aluminium

c
glycerin
d
formaldehyde
eq \o((,b)
55.
Which of the following substances produces the lowest velocity of sound? (Comprehension)

a
plastic
b
edible oil

c
methane
d
brass
eq \o((,c)
56.
Amplitude = Intensity of sound*. ‘What is*?’ 

(Comprehension)

a
 eq \f(1,2) 
b
(  eq \f(1,2) 

c
2
d
( 2
eq \o((,a)
57.
Without which of the energy forms is audibility impossible? (Comprehension)

a
electromagnetic energy



b
magnetic energy

c
chemical energy



d
mechanical energy 


eq \o((,d)
(
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58.
The determinants of a sound wave. ( (Comprehension)

i.
elasticity of the medium


ii.
humidity of the medium


iii.
temperature of the medium

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
59.
A vibration refers to  ( (Application)

i.
sound


ii.
wave


iii.
mechanical energy

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
	((( 7.6 Echo


· When a sound gets seperated from its original sound and is repeated due to reflection, this reflected sound is called echo. 
· Echoes are produced by the reflection of sound form a hard surface such as a wall or cliff.
· When we receive the impression that the original sound has been prolonged, this effect is called reverberation. 
( General Creative MCQs with Answer
60.
In what case, do you think is there the application of echo? (Application)

a
ECG
b
CTScan

c
angioplast 
d
endoscopy
eq \o((,a)
61.
What of the following phenomena applies to echo? (Knowledge)

a
rarefaction
b
superposition

c
reflection
d
refraction
eq \o((,c)
62.
How long does a sound persist in our brain? (Knowledge)

a
1 s
b
0.1 s

c
0.01 s
d
10 s
eq \o((,b)
63.
What distance does sound travel in a second in air of temperature 0(C? (Knowledge)

a
340 m
b
338 m

c
332 m
d
330 m
eq \o((,c)
64.
At what temperature of air does sound travel a distance of 332m in a second? 

a
30(C
b
20(C

c
10(C
d
0(C
eq \o((,d)
65.
What is the minimum distance between the listener of an echo and the reflector? (Knowledge)

a
66.1 m
b
16.6 m

c
1.66 m
d
166 m
eq \o((,b)
(
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66.
The certainty of an echo refers to  ( (Comprehension)

i.
a reflector of a solid substance


ii.
a reflector large enough


iii.
a reflector having an even surface

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
67.
Echoes have different practical uses. They are used. ( (Application)

i.
in movies for creating special effect


ii.
in ships for measuring the depth of water


iii.
in cardiology for detecting disorders of the heart

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
	((( 7.7 Uses of Echo


· Bats use echo for the purpose of hunting their preys. 
· An echo refers to double the distance the sound travels.
· Depth or distance =  eq \f(velocity of sound × time,2) 

i.e. h or d =  eq \f(v × t,2) 

or, 2h = v × t


 also, 2 = v × t


so, v =  eq \f(2d,t) 

 eq \b(also( v = )


and  t =  eq \f(2d,v) 

 eq \b(also( t = )

( General Creative MCQs with Answer
68.
Which of the following relations is correct? (Knowledge)

a
t =  eq \f(2v,d) 
b
t =  eq \f(v,d) 

c
t =  eq \f(2d,v) 
d
t =  eq \f(v,2d) 
eq \o((,c)
69.
Which of the following relations is correct? (Knowledge)

a
v =  eq \f(2h,t) 
b
v =  eq \f(h,2t) 

c
v =  eq \f(1,2) ht
d
v = h2t
eq \o((,a)
70.
Which of the following relations is correct? 

a
2v = ht
b
2h = vt

c
2t = vh
d
 eq \f(1,2) v = ht
eq \o((,b)
71.
What time will the echo take if the depth of a mine is 110 m? (Application)

a
3.09 s
b
1.09 s

c
0.65 s
d
0.56 s
eq \o((,c)
72.
An echo takes a time of 0.85 s incase of a mine. At what depth is the surface of the mine from the ground?  (Application)

a
144.5 m
b
85 m

c
340 m
d
400 m
eq \o((,a)
73.
A pebble is dropped into a well. The sound is heard aftr 0.2s the pebble has reached the water-surface. The temperature of air is 30(C. How deep is the well? (Application)

a
33.2 m
b
35 m

c
48 m
d
48.2 m
eq \o((,b)
74.
An echo is heard in 0.25 s. The temperature of air is 30(C. What is the distance between the source and the reflector? (Application)

a
41.25 m
b
41.5 m

c
43.75 m
d
44.5 m
eq \o((,c)
75.
A man shouted standing before a hill and heard the echo after 2s. It was a cold day having a temperature of 0(C. At what distance is the man standing from the hill? (Application)

a
330 m
b
332 m

c
340 m
d
342 m
eq \o((,b)
(
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Take a look to the figure below and answer the question numbers 76 and 77.
[image: image14.wmf]
76.
What time will the echo take? (Application)

a
0.1 s
b
0.12 s

c
0.14 s
d
0.18 s
eq \o((,d)
77.
By what time would the echo be faster if the temperature of the day were 30(C? (Higher Order Thinking)

a
0.004 s
b
0.176 s

c
0.04 s
d
0.167 s
eq \o((,a)
Take a look to the figure below and answer the question number 78 and 79.
[image: image15.jpg]



78.
What time will the echo take to reach the ear of listener A? (Application)

a
0.12 s
b
0.13 s

c
0.14 s
d
0.15 s
eq \o((,c)
79.
The listeners who will hear the echo ( (Higher Order Thinking)

i.
A


ii.
B


iii.
C

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
	((( 7.8 Variation of Velocity of Sound


· The determinants of the velocity of sound are the nature of the medium (gaseous/liquid/solid), temperature of the medium and humidity (if the medium is air).
· At a temperature of 20(C, the velocity of sound in air is 344ms(1. At the same temperature, it is 1450 ms(1 in water and 5130 ms(1 in iron.
· Velocity of sound in air is directly proportional to the temperature of air. 
· The higher the temperature of air, the faster the sound proceeds. So the velocity of sound in summer is higher than it is in winter. 
· Velocity of sound is directly proportional to the humidity of air. The higher the humidity, the higher is the velocity of sound. 
( General Creative MCQs with Answer
80.
What is the velocity of sound in air of temperature 20(C? (Knowledge)

a
332 ms(1
b
340 ms(1

c
344 ms(1
d
348 ms(1
eq \o((,c)
81.
What is the velocity of sound in water of temperature 20(C? (Knowledge)

a
1405 ms(1
b
1450 ms(1

c
1504 ms(1
d
1540 ms(1
eq \o((,b)
82.
What is the velocity of sound in an iron rod of temperature 20(C? (Knowledge)

a
5130 ms(1
b
5310 ms(1

c
5013 ms(1
d
5031 ms(1
eq \o((,a)
83.
Suppose, x is the velocity of sound in water and y is that in air at a temperature of 20(C. By what times is x higher than y? (Application)

a
less than three times
b
more than three times

c
less than four times
d
more than four times
eq \o((,d)
84.
Suppose, x is the velocity of sound in an iron slipper and y is that in water at the same temperature, 20(C. By what times is x higher than y? (Application)

a
more than two but less than three times



c
more than three but less than four times

c
more than four but less than five times



d
more than five but less than six times
eq \o((,b)
85.
Suppose, x is the velocity of sound in an iron slipper and y is that in air at the same temperature, 20(C. By what times is x higher than y? (Application)

a
almost thirteen times
b
almost fourteen times

c
almost fifteen times
d
almost sixteen times
eq \o((,c)
86.
What is the ratio of the velocity of sound in air, water and iron at a temperature of 20(C? (Application)

a
1 : 4.22 : 14.9
b
1 : 4.2 : 4.9

c
1 : 4 : 8
d
1 : 3 : 9
eq \o((,a)
87.
What magnitude of velocity does sound lose in case temperature falls from 20(C to 15(C? (Higher Order Thinking)

a
2 ms(1
b
3 ms(1

c
4 ms(1
d
4.5 ms(1
eq \o((,b)
88.
What distance will sound in the air having a temperature of 15(C travel in 5 sec? (Application)

a
1705 cm
b
1507 cm

c
1.705 km
d
1.057 km
eq \o((,c)
89.
What is the velocity of sound in the air having a temperature of 25(C (Application)

a
341 ms(1
b
343 ms(1

c
345 ms(1
d
347 ms(1
eq \o((,d)
90.
What happens to the veloicty of sound if humidity of air increases? (Knowledge)

a
It rises up.
b
It falls down.

c
It remains the same.
d
It reaches zero level.
eq \o((,a)
91.
By what magnitude does the velocity of sound rise at a rise of temperature by 1(C? (Knowledge)

a
0.2 ms(1
b
0.4 ms(1

c
0.6 ms(1
d
0.8 ms(1
eq \o((,c)
(
Situation Set Based Creative 


MCQs with Answer
Read the following extract and answer the question numbers 92 and 93.
A boy shouted at the top of his voice standing at a distance of 20m from a hill. The temperature of air was 15(C. 
92.
At what velocity the voice of the boy reached the hill? (Application)

a
341 ms(1
b
343 ms(1

c
344 ms(1
d
346 ms(1
eq \o((,a)
93.
What time will it take the boy to hear the echo? (Application)

a
0.115 s
b
0.117 s

c
0.119 s
d
0.121 s
eq \o((,b)
Read the following extract and answer the question numbers 94 and 95.
A sound of wavelength 200 mm propagates from a certain source. The velocity of sound is 340 ms(1.
94.
What is the frequency of the sound? (Application)

a
1620 s(1
b
1640 s(1

c
1720 s(1
d
1740 s(1
eq \o((,c)
95.
What is the temperature of the medium? (Application)

a
18.97(C
b
18.79(C

c
19.87(C
d
19.77(C
eq \o((,d)
Read the following extract and answer the question numbers 96 and 97.
A man shouted from the bank of a narrow river at the boatman sitting in his boat at the other bank. Meanwhile, the velocity of sound was 340 ms(1.
96.
What was the breadth of the river if the man heard the echo in 0.75 s after shouting? (Application)

a
127.5 m
b
175.2 m

c
250.5 m
d
225.7 m
eq \o((,a)
97.
What was the temperature of air at that time? (Application)

a
15.77(C
b
17.77(C

c
19.77(C
d
20.5(C
eq \o((,c)
	((( 7.9 Audibility Ranges and Their Uses


· We hear a sound of an object if it vibrates not less than 20 times per second and not more than 20,000 times per second. That is, the expected frequency is in between 20 Hz and 20,000 Hz. 
· A frequency of any range lower than 20 Hz is called infrasonic vibration while a frequency of any range higher than 20,000 Hz is called ultrasonic vibration.
· SONAR (Sound Navigation And Ranging) is the device with which the depth of a sea or ocean is measured. 
· Ultrasonic sound is used in cleaning the dirt of clothes, in diagnosis of diseases, in the treatment of dental and urological disorders. 
( General Creative MCQs with Answer
98.
What is the highest range of frequency belonging to human audibility? (Knowledge)

a
2 kHz
b
2 MHz

c
2.2 kHz
d
2.2 MHz
eq \o((,a)
99.
Which of the following medical devices does not belong to the application of sound? (Comprehension)

a
USG
b
MRI

c
ECG
d
CTT
eq \o((,b)
100.
What form of energy conversion applies to ECG? (Comprehension)

a
thermal energy ( light energy



b
thermal energy ( sound energy

c
sound energy ( light energy



d
light energy ( thermal energy
eq \o((,c)
101.
What is ultrasonic sound commonly used for? (Comprehension)

a
for wormicidal purpose

b
for insecticidal purpose

c
for pesticidal purpose



d
for germicidal purpose


eq \o((,d)
102.
What is used for cleaning microelectronic instruments? (Knowledge)

a
ultrasonic sound
b
infrasonic sound

c
ultraviolet ray
d
infrared ray
eq \o((,a)
103.
What form of wave does an elephant use for communicating with its fellow beings? (Knowledge)

a
radio wave
b
electromagnetic wave

c
infrasonic wave
d
ultrasonic wave
eq \o((,c)
104.
What form of energy is used for the purpose of dental scaling? (Knowledge)

a
magnetic energy
b
thermal energy 

c
nuclear energy
d
sound energy
eq \o((,d)
105.
What form of vibration does a frequency lower than 20 Hz refer to? 

a
infrasonic 
b
ultrasonic

c
supersonic
d
harmonic
eq \o((,a)
(
Multiple Completion-Based 


Creative MCQs with  Answer
106.
If t, v and d stands for time, velocity of sound and the depth of a sea,  ( (Comprehension)

i.
v ( d


ii.
t ( d


iii.
d =  eq \f(1,2) v × t

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
	((( 7.10 Musical Sound and Its Characteristics


· The characteristics of a musical sound are loudness or intensily, pitch and quality or timbre. 
· Intensity of sound refers to the amount of sound energy flowing per second per unit area perpendicular to the direction of propagation of sound. 
· The S.I. unit of intensity of sound is wm(2.
· Pitch of sound refers to the property of musical sound that differentiates between a dull sound and a shrill sound of the same intensity.
· Pitch is directly proportional to frequency. 
· Quality (or timbre) of sound refers to the property of a musical sound that differentiates between two sounds of the same intensity and of the same pitch. 
( General Creative MCQs with Answer
107.
Whose voice produces the least frequency? (Comprehension)

a
of a boy of 10 years
b
of a girl of 10 years

c
of a man of 30 years
d
of a woman of 30 years
eq \o((,c)
108.
Who of the following persons has the deepest voice? (Comprehension)

a
a man who has reached his age of 40



b
a woman who has reached her age of 40

c
a boy who has reached his age of 12



d
a girl who has reached her age of 40
eq \o((,a)
109.
Who do you think produce the highest frequency of sound? (Comprehension)

a
a male child of 7 years



b
a deaf child of 7 years

c
a deaf man of 37 years



d
a dumb woman of 37 years
eq \o((,b)
110.
How daes pitch relate to frequency?  (Comprehension)

a
pitch (  eq \r(frequency) 
b
pitch ( frequency2

c
pitch ( frequency
d
pitch (  eq \f(1,frequency) 
eq \o((,c)
111.
What is the S.I. unit of intensity of sound? (Knowledge)

a
Wm2
b
Wm(2

c
Wm
d
Wm(1
eq \o((,b)
112.
What angle applies to per unit area and the direction of propagation of sound in measuring intensity? (Comprehension)

a
30(
b
45(

c
60(
d
90(
eq \o((,d)
113.
What is the popular unit of intensity of sound? (Knowledge)

a
decibal
b
hertz

c
KHz
d
MHz
eq \o((,a)
114.
What does a higher pitch indicate? (Comprehension)

a
a zero frequency


b
a low frequency

c
an increased frequency 


d no change in frequency


eq \o((,c)
(
Multiple Completion-Based 


Creative MCQs with  Answer
115.
Deepness or sharpness of voice depends on  ( 

(Comprehension)

i.
age


ii.
gender


iii.
hormone

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
	((( 7.11 Noise Pollution


· Noise pollution (also called sound pollution) refers to an audibility limit exceeding 20,000 Hz that causes different health-hazards to the listeners. 
· Whimsical use of mikes, drums, hydraulic horns, high-intensity musical instruments (often made by awkward band singers) and sound produced by mills and factories, defeeted cars, aeroplanes, figher planes, explosions, fireworks, bangsticks, etc. cause sound pollution almost round the clock, especially in the metropolitan cities. 
· Some of the health-hazards caused by sound pollution are nausia, vomiting tendency, lack of appetite, high blood pressure, cardiovascular disorder, neurological disorder, insomnia, lack of potency, memory loss, chronic headache, palpitation, partial (even total) deafness, dizziness, blurred vision and rough temper. 
( General Creative MCQs with Answer
116.
Which of the plysical disorder is caused by sound pollution? (Application)

a
partial dumbness
b
partial deafness

c
hypermetropia
d
hypoglycemia
eq \o((,b)
117.
What system of human body is most seriously affected by sound pollution? (Application)

a
cardiovascular system



b
excretory system

c
gastro-intestinal system



d
respiratory system


eq \o((,a)
(
Multiple Completion-Based 


Creative MCQs with  Answer
118.
Systems of human body affected by sound pollution  ( (Application)

i.
circulatory system


ii.
neural system


iii.
cardiovascular system

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
119.
Sound pollution indirectly affects  ( (Higher Order Thinking)

i.
the gastro-intestinal system


ii.
the muscular system


iii.
the excretory system

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
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eq \o(((((,Ques.(1) Rafsan is appearing at his test examination of class ten. His physics exam is on the next day. There is a marriage ceremony at their neighbouring house. Music was played loudly there till 2 a.m. at night. This loud music hampers his study very much. His father is a patient of high blood pressure. It is also a problem for him. 
a.
What is sound pollution?
1

b.
Explain the causes of sound pollution.
2

c.
What troubles may Rafsan’s father face? Write down the effect of sound pollution on public health. 
3

d.
Suggest measures that can be taken to prevent sound pollution. 
4

Answer to the question no. 1
eq \o((,a) Sound pollution refers to an audibility limit exeeding 20,000 Hz that causes different health-hazards to the listeners. 

eq \o((,b) The definition of sound pollution itself reveals the causes of sound pollution. Whimsical use of mikes, drums, hydraulic horns, high-frequency musical instruments (commonly by the awakward band-singers) and sounds produced by mills and factories, old cars, aeroplanes, fighter planes, sound of explosions, fireworks, bangsticks and so forth cause sound pollution almost round the clock especially in the metropolitan cities.  

eq \o((,c) Rafsan’s father has fallen victim to a complex disease, high blood pressure which is also called hypertension. Sound-pollution may cause even a massive heart attack resulting in instantaneous death. Hypertension is a disease of the cardiovascular system. It may even cause disorder of the neural system, even brainstroke. Since sound pollution is responsible for a higher rate of heart-beat, excessive palpitation is likely to harm. Rafsan's father. In case of a stroke associated with  brain haemorrhage, he may meet a premature death or fall victim to paralysis for the years he will survive. It will be an extremely painful living ( so to say, a life in death.

Noise pollution has already taken a demonly shape; it is nothing but a deadly threat to public health. The example of Rafsan’s father applies to millions of people. Sound pollution also causes chronic insomnia, memory disorder, lack of potentiality, nausia and behavioral complexities. Children are likely to fall victim to panic and other disorders. 

eq \o((,d) The prevention of sound pollution is subject to making laws, enforcing laws and creating awareness. 

What comes first in the light of reality in a country like ours, creating awareness is of little use because it is not that the awkward band singers, the giant drivers and others who are recklessly polluting sound are ignorant of the deadly effects of sound pollution. Festoons, banners, T-shirts, rallies and so forth have proven useless. The miscreants do not pay heed to these forms of ‘awareness.’

The prevailing laws do not ensure punishment in proportion with the offence of sound pollution. What’s more frustrating, the enforcement of the prevailing laws is never witnessed by the millions of sufferers. Those who are entrusted with the enforcement of the prevailing law are deaf of sound pollution for a few known and unknown reasons. 

Banning fireworks, bang-sticks, hydraulic horns and other polluting agents, preserving open space in the cities --- all these sound good. It is the government which should bell the cat.

There should be well-defined laws and strict enforcement of those laws including fine, imprisonment and confiscating driving licenses. 

eq \o(((((,Ques.(2) Temperature of air = 30(C

Frequency of sound = 1200 Hz.
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a.
What is periodic motion?
1

b.
Why is water wave a transverse wave? Explain.
2

c.
Find the wavelength of sound.
3

d.
Is it possible to hear echo at position S? Verify with mathematical logic. 
4

Answer to the question no. 2
eq \o((,a) Periodic motion refers to the motion of a particle in such a way that it passes through a definite point along the path of its motion in the same direction in a definite interval of time. 

eq \o((,b) Transverse wave indicates that the direction of motion of the particles is perpendicular to the direction of propagation of the wave. 

Water wave is transverse wave because the direction of motion (vibration) of the particles of water is perpendicular to the direction of  propagation of the waves of water. 
eq \o((,c) Given,

frequency of sound, f = 1200 Hz.

temperature of air = 30(C

Let us suppose, velocity of sound in air at a temperature of 30( is v.

We know, the velocity of sound in air at a temperature of 0(C is 332 ms(1 and it increases by 0.6 ms(1 with an increase in temperature by 1(C.

( Velocity of sound in air at a temperature of 30(C


= v = 332ms(1 + 0.6 ms(1 ( 30


= 332 ms(1 + 18 ms(1

= 350 ms(1.

We also know that v = f(
or, (
=  eq \f(v,f) =  eq \f(350 ms(1, 1200Hz) 

= 0.2917 m


= 29.17 cm

The wavelength of sound is 29.17 cm. 

eq \o((,d) Whether it is possible to hear echo at position S depends on the minimum distance between S and the reflector. If the distance (d) exceeds 18 m, echo cannot be heard; but if it (d) ranges up to 18 m, echo can be heard. We have already found out that velocity of sound in air at a temperature of 30(C is 350 ms(1.

Since an echo implies twice the distance between the source of the sound and the reflector, v =  eq \f(2d,t) 

or, 2d = vt


( d =  eq \f(vt,2) 
Here, 
v = 350 ms(1

t = 0.1 s 
[the minimum time for taking place of an echo.]

So, d 
=  eq \f(350 ms(1 ( 0.1 s,2) 

=  eq \f(35 m,2) 

= 17.5 m.

This distance is less than the distance between the source and the reflector (given, 18m). It is therefore, possible to hear echo at position S. 

eq \o(((((,Ques.(3)
a.
What form of pollution does the picture reveal?
1

b.
The pollution revealed in the picture is called 'the silent killer although it is not silent at all.’ Why is it called so?
2

c.
Who, other than these bizzaire-looking people, are responsible for this form of pollution? Mention how they are responsible for this offence.
3

d.
Who these people really are __ our friends or enemies? Justify your answer in terms of physics and medical science. 
4

Answer to the question no. 3
eq \o((,a) The picture reveals sound pollution. 

eq \o((,b) Sound pollution is called ‘the silent killer’ because it is killing us bit by bit. Sound pollution is not silent at all; yet it is called so because no effective movement has yet been raised against it. Most of us are much aware of air pollution, water pollution and soil pollution but not of sound pollution although it is no less harmful to human health. 
eq \o((,c) Other than these bizzaire-looking people, a great many people are responsible for sound pollution. 

The owners of mills and factories can easily afford to instal noise-absorbing machine in their mills and factories but they do not. They dare not purchase a noise-absorbing machine but they dare causing harm to people. The drivers of buses, trucks and cars are so violent that they do not refrain from using hydraulic horns even at the gates of schools and hospitals. Some juvenile delinquents, especially in the cities, play high frequency salacious songs here and there in the lanes of a residential area whenever they wish. The owners of defected trucks/buses do not change the defected engines that make harsh sound causing harm to thousands of people all the way ( as long as those run. Some people use mikes for different purposes ( even for selling rubbish items in the streets. Superpowers and countries in war explode bombs which produce sky-piercing sound. Last but not the least, the lock-repairers cause severe sound pollution by shouting and making bangs with a long bunch of keys. 

eq \o((,d) No, these people are really not our friends; they are in fact, our enemies because they recklessly cause different health-hazards.  

It is not that they are committing a violent crime belonging to the penal code but it is true to the letter that they are a giantly threat to the peace-loving civil society. 

The picture clearly states that these people frequently produce extremely loud sound. Both the intensity and frequency of the sound they produce are so high that it is very harmful to all, especially to the children, the elderly and also to those who are suffering from any disorder of the heart.

In terms of medical science, sound pollution is a silent killer. It causes a great many physical and mental disorders. It may even cause instantaneous death to a person suffering from cardiovascular diseases. Rough temper, lack of awareness, loss of memory, dizziness, nausia, chronic headache, disorders of the nervous system, sick-feeling, hypertension, insomnia, etc. are the other harms caused by these bizzaire-looking people. Besides, it is difficult to understand whether they are mythological demons or the members of a civil society. 

May god save the innocent victims from their clutches. 

eq \o(((((,Ques.(4) Two friends, Kamal and Jamal conducted a simple experiment on sound a few days ago. They tied two small and empty tin-containers with a 20m long metal wire. Jamal made sound at the open end of one of the containers and Kamal heard it from the open end of the other container which he held tight next to his right ear, Each of the containers was of length 20cm and the velocity of sound along the wire was 5000 ms(1.

a.
What distance does sound travel in a second in the air of a temperature of 0(C?
1

b.
What are the determinants of the deepness or sharpness of our voice? How they influence our voice?
2

c.
Find out the time taken by the sound to reach Kamal’s right ear along the metal wire. 
3

d.
In case of not wire but air medium, the temperature of the day was 20(C as the sound took a time of 5.1628 × 10(3 s to be heard by Kamal. Examine the statement. 
4

Answer to the question no. 4
eq \o((,a) Sound travels 332m in a second in the air of a temperature of 0(C. 

eq \o((,b) The determinants of either deepness or sharpness of our voice are age and gender. The organ we make sound with is our vocal chord. The chords of men are thicker than those of women and children. Thicker vocal chords (of men) means a voice of low frequency and so the voice of men is deep. Exactly the opposite case applies to women and children. 
eq \o((,c) In case sound travels along the wire :

distance travelled, s = 20 m

velocity of sound, v = 5000 ms(1
time taken, t = ?

we know, sa = vt


or, vt = s


or, t =  eq \f(s,v) 

or, t =  eq \f(20m,5000 ms(1) 

or, t =  eq \f(20,5000) s


( t = 0.004 s. 

The sound took 0.004 s to reach kamal’s right ear along the metal wire. 

eq \o((,d) As per the statement and also the value of + (0.004 s) just found in (c) necessary time in this case, t( = 5.1628 × 10(3 s ( 0.004 s


= 5.1628 × 10(3 s ( 4 × 10(3 s


= 10(3 (5.1628 ( 4.00 s)


= 10(3 × 1.1628 s


= 1.1628 × 10(3 


= 0.0011628 s

distance travelled, s = 2 × 20 cm = 40 cm = 0.4 m

( velocity of sound in the air, v =  eq \f(s,t() =  eq \f(0.4 m,0.0011628 s) 

= 344 ms(1
( Increase in velocity of sound = 344 ms(1 ( 332 ms(1

= 12 ms(1
We know, a rise of temperature of 1(C causes a rise in velocity by 0.6 ms(1
( The temperature of air
=  eq \f(12 ms(1,0.6 ms(1/(C) 

= 20(C

The statement is examinaed true. 


eq \o(((((,Ques.(5)

a.
What form of wave does the figure reveal?
1

b.
In what way is this form of wave different from longitudinal wave?
2

c.
Find out the numbers of complete vibrations that the wave performs in a time of 250 seconds. 
3

d.
If the frequency of the wave is lessened by half the magnitude, its time-period will rise by twice the magnitude. Highlight the statement with mathematical logic. 
4

Answer to the question no. 5
eq \o((,a) The figure reveals transverse wave. 

eq \o((,b) The wave that travels in a direction parallel to the direction of vibration of the particles of the medium is called longitudinal wave. It is different from a transverse wave in the way that the direction of motion (vibration) of the particle is perpendicular to the direction of propagation of a transverse wave. 
eq \o((,c) The figure reveals that a complete vibration takes a time of 2 ms. 

That is, time-period, T
= 2 ms


=  eq \f(2,1000) s 


= 0.002s

Again, in a time of 0.002 s, a complete vibration takes place. 

Therefore, in a time of 1s, the number of complete vibrations will be   eq \f(1,0.002) = 500

(That is, the frequency of the wave, f = 500 Hz.)

Now, the number of complete vibration in a time of 250 s = 500 × 250 = 125000

The wave performs 125000 complete vibration in 250 seconds. 

eq \o((,d) We have already found that the frequency of the wave, f = 500 Hz.

As per the statement, f(
=  eq \f(f,2) 

=  eq \f(500 Hz,2)  


= 250 Hz

( T( 
=  eq \f(1,f() =  eq \f(1,250) s 


= 0.004 s

Evidently, 0.004 s = 0.002 s × 2 

That is, T( = T × 2

The statement is perfect that if the frequency of the wave is lessened by half the magnitude, its time-period will rise by twice the magnitude.

eq \o(((((,Ques.(6) An object produces a sound having a wavelength of 0.02 m in the air medium. in case the temperature of air is 0(C. 

a.
What does timbre of sound refer to?
1

b.
How is wavelength related to frequency and velocity of sound?
2

c.
Determine the frequency of the sound mentioned in the stem.
3

d.
If the sound is produced in water medium, it will travel more than four times in comparison to air medium. Verify the statement. 
4

Answer to the question no. 6
eq \o((,a) Timber of sound refers to the property of a musical sound that differentiates between two sounds of the same intensity and of the same pitch. 

eq \o((,b) Wavelength is directly related to velocity of sound while it is inversely related to frequency of sound. Frequency being constant, the higher the velocity, the larger is the wavelength and vice versa. On the other hand, velocity being constant, the higher the frequency, the smaller is the wavelength and vice-versa. 
eq \o((,c) Given, the temperature of the air is 0(C

It means that the velocity of sound in air, va = 332 ms(1.

wavelength of the sound in air, (a = 0.02 m

Frequency of the sound in air, fa = ?

We know, 


f =  eq \f(v,() 
consequently, fa =  eq \f(va,(a) 

=  eq \f(332 ms(1,0.02m) 

= 16600 s(1

= 16600 Hz.

The frequency of the sound in the air medium is 16600 Hz. 

eq \o((,d) Since same frequency applies to a different medium also, the frequency of sound in water in this case, fw = 16600 s(1.

We know, the wavelength of sound in water,

 (w
= 8.75 cm


= 0.087 m

Now, velocity of sound in water, vw 


= fw × (w

= 16600 s(1 × 0.087 m


= 1452.5 ms(1.

and Va = 332 ms(1.

Now, Vw : Va = 1452.5 ms(1 : 332 ms(1

or,  eq \f(Vw,Va)  =  eq \f(1452.5 ms(1,332 ms(1) 

or,  eq \f(Vw,Va)  =  eq \f(1452.5,332) 

or,  eq \f(Vw,Va)  = 4.375


( Vw = 4.375 × Va.

This relation clarifies the fact that if the sound is produced in water medium, it will travel more than four times in comparision to air medium.
eq \o(((((,Ques.(7)
Sumon shouts at position s and hears the echo after 0.2 s. The temperature of air is 30(C.

a.
What is echo?
1

b.
How does the velocity of sound relate to temperature and humidity?
2

c.
Determine the distance between position s and the reflector.
3

d.
Sumon will not hear the echo if he shouts at position T. Do you agree? Support your answer with mathematical logic. 
4

Answer to the question no. 7
eq \o((,a) When a sound gets separated from its original sound and is repeated due to reflection, this reflected sound is called echo.

eq \o((,b) Both temperature and humidity influence the velocity of sound. A rise in temperature by 1(C causes a rise in the velocity of sound by 0.6 ms(1 and vice-versa. Velocity of sound is also directly proportional to humidity. The velocity of sound in humid air is higher than that in dry air. 
eq \o((,c) We need to know the velocity of sound in air of a temperature of 30(C to determine the distance between position s and the reflector.

We known,the velocity of sound in air in case of 0(C is 332 ms(1. We also know that a rise in temperature by 1(C cause a rise in the velocity of sound in air by 0.6 ms(1.

Here, rise of temperature = 30(C ( 0(C = 30(C

( Rise of velocity of sound = 30 × 0.6 ms(1

= 18 ms(1
( Velocity of sound in case of 30(C 

= 332 ms(1 + 18 ms(1

= 350 ms(1.

Now, let us apply the formula,

2d = vt

or, d =  eq \f(vt,2) 

=  eq \f(350 ms(1 × 0.2 s,2) 

= 175 × 0.2 m


= 35 m

The distance between position S and the reflector is 35 m. 

eq \o((,d) Yes, I agree that Sumon will not hear the echo if he shouts at position T. We have just determined the distance between position s and the reflector, 35 m. Since the distance between the positions S and T is 18 m, the distance between position T and the reflector = 35m ( 18m = 17m.

In case of distance 35 m (S to R), the echo takes a time of 0.2 s. 

So, a time of 0.1 s (= 0.2 s/2) is required to hear the echo in case of a distance of 17.5 m (= 35 m/2).

But the distance between T and R is 17m which is less than the required distance by 0.5m. This is the logic supporting the statement. 

eq \o(((((,Ques.(8) It is a 1.5 Km long hollow iron pipe filled with water. 


a.
What does intensity of sound refer to?
1

b.
Why, do you think, Tagore’s songs sound sweet? (The answer must be in terms of physics).
2

c.
Find the ratio of velocity of a sound that propagates from X to Y through water and that through the pipe if the temperature of the pipe and of water is 0(C. 
3

d.
Examine whether sound could be heard at the Y end if water were replaced with air of temperature 25(C and the length of the pipe would be one-third of its present length. 
4

Answer to the question no. 8
eq \o((,a) Intensity of sound refers to the loudness of sound; i.e, the amount of sound energy flowing per second per unit area perpendicular to the direction in which sound propagates. 

eq \o((,b) Sweetness of a song, in terms of physics, depends on intensity, pitch and timbre of the sounds produced by the singer as well as with the musical instruments. The melodic fluctuation of the tones creates a harmony among frequency, intensity. pitch and timbre. This is why Tagore’s songs sound sweet. 

eq \o((,c) We know, velocity of sound in water at a temperature of 0(C is four times higher than that in air (332 ms(1). 

( Vw = Va × 4


= 332 ms(1 × 4 = 1328 ms(1.

Again, velocity of sound in iron is 15 times higher than that in air at a temperature of 0(C. 

( Vi = Va × 15 = 332 ms(1 × 15 = 4980ms(1.

Now, Vw : Vi = 1328 ms(1 : 4980 ms(1

= 1 : 3.75

The ratio of the velocity of a sound that propagates from X to Y through water and that through the pipe (at a temperature of 0(C in case of both the pipe and the water) is 1 : 3.75.

eq \o((,d) The distance between the two ends (X and Y) of the pipe, d = 1.5 Km = 1500 m.
The statement reveals that the pipe will have a length of 500 m (= 1500 m ×  eq \f(1,3) ). That is, d = 500 m. 

It also reveals that the medium will be air of a temperature of 25(C.

Velocity of sound in air at this temperature, Va = 

 (332 ms(1 + 25 × 0.6 ms(1)


= 332 ms(1 + 15 ms(1

= 347 ms(1
( velocity of sound in the pipe at the same temperature, vi = 347 ms(1 × 15 = 5205 ms(1
Consequently, ta =  eq \f(2d,va) =  eq \f(2 × 500 m, 347ms(1) 
and ti =  eq \f(2d,vi) 
=  eq \f(2 × 500m,5205 ms(1) = 2.88 s.


= 0.192 s.

Clear, ta > 0.1 and ti > 0.1

So the sound could be heard at the y end (but it could not be heard if the values of ta and ti were less than 0.1 s)

eq \o(((((,Ques.(9)
a.
What does amplitude refer to?
1

b.
In what ways do velocity and time relate to depth?
2

c.
Find out the wavelength of the sound in case of figure-A if the frequency of sound is 250 Hz. 
3

d.
Though figure-A ensures the echo, figure-B does not. Scrutinize the fact.  
4

Answer to the question no. 9
eq \o((,a) Amplitude refers to the maximum displacement of a wave-transmitting particle form the equilibrium position.

eq \o((,b) Depth measures half the product of velocity and time. In other words, twrice the depth is the product of velocity and time. Time being constant, depth is proportion to half the velocity. On the other hand, velocity being constant, depth is proportional to half the time. 

 Super tips: For Application and Higher Order Thinking (
eq \o((,c) Figure -A reveals that the velocity of sound is 332 ms(1 since the temperature of air is 0(C. 

Also given, frequency, f = 250 Hz = 250 s(1.

So, wavelength, ( =  eq \f(v,f) 

=  eq \f(332 ms(1, 250 s(1) 

=  eq \f(332,250) m


= 1.33m

The wavelength of sound in case of figure-A is 1.33 m. 

eq \o((,d) We know, in case of air medium, the minimum distance between the source of a sound and the reflector is 16.6 m for hearing the echo. 

Figure-A ensures the echo because the distance between the source of the sound and the reflector in the air medium is 16.6 m. 

Figure-B belongs to water medium. The distance between the source of the sound and the reflector is the same, 16.6 m. 

It is known to us that an echo takes a minimum time of 0.1 s. Let us see what the distance (d) should be considering this condition (t = 0.1 s). 

Since, d =  eq \f(vt,2) 

( d =  eq \f(1450 ms(1 × 0.1 s,2) [velocity of sound in water medium is 1450ms(1]


= 725 × 0.1 m


= 72.5 m

Evidently, this distance is much longer than the given distance (16.6 m) and so the echo will not be heard. 
eq \o((((((,Ques.(10)
This is a well. A pebble is dropped into it and the echo is heard after a time of 0.12 s. The temperature of air is 0(C.

a.
By what magnitude the velocity of sound changes if temperature of air changes by 1k?
1

b.
Does the reflection of sound always ensure an echo? Why or why not?
2

c.
Find out the distance between the surface of water and the upper end of the well.
3

d.
If the distance between the surface of water and the upper end of the well were smaller by 4m (than it is found out) and the temperature of air were 30(C, the echo would not be heard. Justify the statement.
4

Answer to the question no. 10
eq \o((,a) Velocity of sound changes by the magnitude of 0.6 ms(1 if the temperature of air changes by 1k.
eq \o((,b) No, the reflection of sound does not always ensure an echo. The distance between the source of the sound and the reflector needs to be so long as the sound requires a time of more than 0.1 s to travel the distance. If the distance is not optimum, the reflection will not ensure an echo. 

 Super tips: For Application and Higher Order Thinking (
eq \o((,c) Apply the formula, 2h = vt. 

eq \o((,d) Find out the velocity of sound at the temperature of 30(C and then apply the formula, t =  eq \f(2h,v) . (here, h = 20m ( 4m = 16m)


Ques-1. What is the dimensional expression of frequency?

Ans: The dimensional expression of frequency is T(1. 

Ques-2. What quantity does the unit Wm(2 stand for?

Ans: The unit Wm(2 stands for the quantity 'intensity of sound'.

Ques-3. What, in terms of biology, is responsible for voice difference in case of age and gender?

Ans: In terms of biology, a hormone called adrenaline is responsible for voice-difference in case of age and gender. As a male child grows up, secretion of this hormone begins in the glands and so his voice gets deep to deeper year by year. But it is not that the process continues throughout his whole life.  

Ques-4. What process does ultrasonography refer to?

Ans: Ultrasonography refers to the process of detecting diseases of different organs of human body by capturing pictures of those organs with the application of ultrasonic sound. It also tells the position of a fetus in the womb of its mother without causing any harm. 

Ques-5. What is the formula for finding out the depth of a sea?

Ans: The formula is : d =  eq \f(vt,2) 
Ques-6. What form of wave does sound produce? 

Ans: Sound produces longitudinal wave. 

Ques-7. What is called wave crest?

Ans: The highest point of a transverse wave is called wave crest. 

Ques-8. What is called wave trough?

Ans: The lowest point of a transverse wave is called wave trough. 

Ques-9. How are frequency and wavelength related to each-other? 

Ans: Frequency and wavelength are inversely related to each-other. 

Ques-10. How are wavelength and velocity of sound related to each-other?

Ans: Wavelength and velocity of sound are directly proportional to each other. 


Ques-1. How does echo depend on time and distance?

Ans: A sound persists for a time of only 0.1 second in our brain. In case another sound reaches our ears by this little time, we do not hear it; in other words, we hear a single echo in 0.1 second. Consequently, an echo ensures hearing only when the distance between the source of sound and the reflector is such that the reflected wave does not come back to the listener before this time (0.1 s). 

Ques-2. Why do you not hear an echo in any of the rooms of your residence? 

Ans: I do not hear an echo in any of the rooms of my residence because the distance between any two walls of any room is much smaller than 16.6 m. An echo ensures hearing only when the distance between the source of sound and the reflector is such that the reflected wave does not come back to the listener before a time of 0.1 second. Even in case of a temperature of 0(C in any of the rooms, sound travels a distance of 33.2m in 0.1s. I had heard the echo if the distance between any two walls would have been 16.6m (= 33.2 m/2). 

Ques-3. Bats cannot see; yet they can hunt their preys. How is it possible?

Ans: Bats cannot see; yet they can hunt their preys by dint of their ability of both producing and hearing ultrasonic sound. A bat produces ultrasonic sond and spread it forward that comes back to it from its prey (the reflector). In this way, bats detect the position of the preys and hunt those. 


	
	Formula
	Information
	Unit

	1
	T =  eq \f(1,f)
	T = time period
	T = s

	2
	v = f(
	v = velocity

f = frequency 

( = wavelength 
	v = ms(1
f = Hz

( = m

	3
	h =  eq \f(vt,2)
	t = time taken for producing or harming a sound

h = depth or distance
	t = s

h = m



Problem-1. A tuning fork produces a sound of a frequency of 480 Hz and a wavelength of 72.5 cm. Find out the velocity of the sound in air and also the temperature of air at that time. 

Solution: 

Given, 

frequency, f = 480 Hz = 480 s(1.

wavelength, (
= 72.5 cm 


= 0.725 m

velocity of the sound, v = ? 

We know,

v = f(
   = 480 s(1 × 0.725 m

   = 348 ms(1.

Let us now find out the temperature of air at that time. In case of a velocity of 332ms(1, the temperature of air is 0(C. We also know that a rise in the velocity of sound by 0.6ms(1 is caused by the rise in temperature by 1(C. 

Here, rise in velocity
= 348 ms(1 ( 332 ms(1


= 16 ms(1.

( Rise in temperature
= (16 ms(1 ÷ 0.6 ms(1)(C


= 26.67(C. 

The temperature of air at that time 
= 26.67(C ( 0(C



= 26.67(C 

Problem-2. A radio centre broadcasts a musical programme in medium wave at a frequency of 630 kHz. If the velocity of the radio wave is 3 × 108 ms(1, calculate the wavelength.
Solution: 

Given, 

frequency, f = 630 kHz = 63 × 104s(1.

velocity, v = 3 × 108 ms(1
wavelength, ( = ? 

Let us apply the formula, v = f(

or, ( =  eq \f(v,f) 

=  eq \f(3 × 108 ms(1,63 × 104s(1) 

=  eq \f(3,63)  × 104 m


= 0.0476 × 104 m


= 476 m. 

The wavelength is 476 m. 

Problem-3. The wavelength of a sound in air is 4cm. The velocity of the sound in air is 332 ms(1 and that in water is 1452.5 ms(1. Find out the wavelength and the frequency of the sound in water. 
Solution: 

Given, 

wavelength of the sound in air, (a = 4 cm = 0.04 m 

velocity of the sound in air, va = 332 ms(1
velocity of the sound in water, vw = 1452.5 ms(1
We need to find out the wavelength of the sound in water, (w and also the frequency of the sound in water, fw. 

In case of (w, let us apply the formula, va = fa(a and Vw = fw(w. 

So,  eq \f(va,vw)  =  eq \f(f(a,f(w) 
or, f(w × va = f (a × vw
or, (w × va = (a × vw
or, (w =  eq \f((a × vw,va) 
or, (w =  eq \f(0.04 m × 1452.5 ms(1,332 ms(1) 
( (w = 0.175 m

In case of frequency, let us apply the formula, 

vw =  fw(w
or, fw =  eq \f(vw,(w) 
=  eq \f(1452.5 ms(1,0.175m) 
= 8300 s(1
= 8300 Hz. 

The frequency is 8300 Hz. 

Problem-4. What will be the wavelength of a sound in case of the highest range of human audibility in air of temperature 0(C? 

Solution: We know, 

the highest range of human audibility is 20,000 Hz; i.e., f = 20,000 Hz = 20,000 s(1. 

At a temperature of 0(C, the velocity of sound in air, v = 332 ms(1.

We need to find out the wavelength of the sound, (.

Let us apply the formula, ( =  eq \f(v,f) 

=  eq \f(332 ms(1,20(000 s(1) 

= 0.0166 m. 

The wavelength is 0.0166 m. 

Problem-2. An object produces a sound of wavelength 20 cm in air medium. Find out the frequency and also the time-period in case the velocity of the sound is 340 ms(1.
Solution: According to the statement, 


( = 20 cm = 0.2 m


v = 340 ms(1

f = ?


T = ?

We know, v = f(
or, f =  eq \f(v,() =  eq \f(340 ms(1,0.2m) 

= 1700 s(1

= 1700 Hz 

The frequency is 1700 Hz. 

Again, T =  eq \f(1,f) 

=  eq \f(1,1700 s(1) 

= 0.000588 s


= 5.88 × 10(4 s.

The time-period is 5.88 × 10(4s. 


1.
Anil shouted at a distance of 70 m from a hill. The velocity of sound at that time was 350ms(1. After what time did he hear the echo?

2.
 Determine the wavelength of sound in air at a temperature of 33(C in case of the highest range of human audibility. 

3.
Sound energy is no less important than light energy in the sphere of medical science. Highlight the statement with special reference to ultrasonopraphy and endoseopy.

4.
Find out the depth of the well in case a sound takes a time of 0.2s to reach the surface of water and returns to the upper end. The temperature of air is 26(C.  


(
Periodic motion refers to the motion of a particle in such a way that it passes through a definite point along the path of its motion in the same direction in a definite interval of time. 
(
If a body executing periodic motion moves in a definite direction for one half of its time period and exactly for the other half in the opposite direction, this motion (of the body) is called oscillatory or harmonic motion. 
(
The wave that travels in a direction parallel to the direction of vibration of the particles of the medium is known as longitudinal wave. 
(
Transverse wave indicates that the direction of motion of the particles is perpendicular to the direction of propagation of the wave. 
(
Th highest and the lowest points of a transeverse wave are called wave crest and wave trough respectively. 
(
In case of a longitudinal wave, the similar quantities are contraction and rarefaction. 
(
Vibration, time-period, frequency, amplitude, phase, wavelength and wave velocity are the wave-related quantities.
(
If a particle transmitting a wave moves from a certain point and again returns to the same point, the motion of the particle is said to have a complete vibration. 
(
As long as a metal body produces sound, it continues vibration.
(
A sound is audible if its frequency is neither lower than 20 Hz nor higher than 20,000 Hz.

(
In gaseous medium, the velocity of sound is the lowest; in liquid medium, it is moderate and in solid medium, it is the highest.

(
The intensity of sound is directly proportional to the square of its amplitude. 

(
When a sound gets seperated from its original sound and is repeated due to reflection, this reflected sound is called echo. 

(
Echoes are produced by the reflection of sound from a hard surface such as a wall or cliff. 

(
We hear a sound of an object if it vibrates not less 20 times per second and not more than 20,000 times per second. That is, the frequency must be in between 20 Hz and 20,000 Hz.  

(
A frequency of any range lower than 20 Hz is called infrasonic vibration while a frequency of any range higher than 20,000 Hz is called ultrasonic vibration.  

(
The characteristics of a musical sound are loudness or intensily, pitch and quality or timbre.  

(
Intensity of sound refers to the amount of sound energy flowing per second per unit area perpendicular to the direction of propagation of sound.  

(
The S.I. unit of intensity of sound is Wm(2. 

(
Pitch of sound refers to the property of musical sound that differentiates between a dull sound and a shrill sound of the same intensity. 

(
Pitch is directly proportional to frequency.  

(
Quality (or timbre) of sound refers to the property of a musical sound that differentiates between two sounds of the same intensity and of the same pitch.  

(
Some of the health-hazards caused by sound pollution are nausia, vomiting tendency, lack of appetite, high blood pressure, cardiovascular disorder, neurological disorder, insomnia, lack of potency, memory loss, chronic headache, palpitation, partial (even total) deafness, dizziness, vertigo, blurred vision and rough temper.  




Suggestion         Multiple Choice Creative Questions    
	
	Question Number

	(((
	4, 5, 9, 12, 13, 18, 21, 22, 25, 33, 34, 38, 39, 40, 41, 42, 43, 46, 48, 51, 52, 53, 55, 60, 67, 71, 73, 75, 78, 79, 84, 86, 88, 91, 94, 95, 96, 97, 100  

	((
	10, 14, 19, 23, 30, 35, 36, 37, 45, 49, 50, 59, 66, 74, 76, 77, 90, 92, 93, 108, 110, 115




Suggestion         Essay-Type Creative Questions    
	Question types
	Question Number

	Knowledge Based
	Practice part 2, 4, 6, 9 and SURE 12 part 2, 4, 5, 8, 9, 10

	Comprehension Based
	Practice part 2, 3, 4, 6, 7 and SURE 12 part 1, 3

	Application Based
	
1.



Find out the numbers of complete vibrations that the wave performs in a time of 250 seconds.   
2.
An object produces a sound having a wavelength of 0.02 m in the air medium. The temperature of the air is 0(C.Determine the frequency of the sound mentioned in the stem.   

3.



Determine the distance between position S and the reflector.   

	Higher Order Based
	
1.


This is a well, A pebble is dropped into it and the echo is heard after a time of 0.12 s. The temperature of air is 0(C. 


If the distance between the surface of water and the upper end of the well were smaller by 4 m (than it is found out) and the temperature of air were 30(C, the echo would not be heard. Justify the statement.

   

2.



If the frequency of the wave is lessened by half the magnitude, its time-period will rise by twice the magnitude. Highlight the statement with mathematical logic.   
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Creative MCQs with Answer ( Complied by Master Trainer


Pay your earnest attention to the topic-related information for making your concept clear.
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Chapter Seven
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Waves are one of the ways of transferring energy. When a stone is thrown into a pond, ripples (waves) spread out in concentric circles from the point where the stone enters the water. The ripples spread out in the form of vibration which reaches the edge of the pond. The particles of water oscillate up and down but do not move forward. The periodic vibration that passes over the surface of water due to the oscillatory motion of the particles is called wave.
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Suggestion: Highway Ensuring a Brilliant Figure (  


It is not that you will find all these questions common but the practice of these questions will certainly guide you in solving different and difficult question patterns.





Revision of the Chapter at a Glance (  


Revision enhances memory. Make sure you have revised all the relevant information repeatedly.





Super Tips at a Glance (  


Application and Higher Order-Based Creative Questions


This part aims at sharpening your creativity. It also includes the crux points of the whole chapter.





Important Mathematical Problems with Solution (  


The practice of this part will enhance your skill in solving application-based and also higher-order based questions.
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SURE 12 (  Comprehension-Based Creative  Questions with Answer


This part has also been designed in such a way that you may find them common in the question paper belonging to the exams you are going to sit for.
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SURE 12 (  Knowledge-Based Creative  Questions with Answer


This part has been designed in such a way that you may find them common in the question paper belonging to the exams you are going to sit for.





Question Bank ( Essay-Type Creative Questions with Super-Tips   


Try these questions all by yourself. You may follow the tips in case any form of difficulty arises.
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Classwork ( Essay-Type Creative Questions with Answer


Classworks promote higher thinking and to-the-point answering. Practise the questions attentively.
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Textual Essay-Type Creative Questions with Answer


These questions can be termed as sample questions. Read the passage/Take a deep look to the figure as well as the questions so that your answer becomes lucid and incisive.
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Textual Creative MCQs with Answer


Go through all the information relating to each question attentively that will prepare you for answering the relevant MCQs.
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Necessary Equations  (


Get all the equations (formula) by heart in order that you can solve the relevant mathematical problems as well as other creative questions.  











Essay-Type Creative Questions with Answer ( Compiled by Master Trainer


These questions will lead your to cope up with any difficult exercise on the whole chapter. Go through all these questions and share with your classmates.
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