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12.  Waves

Choose the correct answer :

1. A wave transports

(1) Medium (2) Velocity

(3) Energy (4) Temperature

2. The phenomenon of sound propagation in air is

(1) An isothermal process(2) An adiabatic process

(3) An isobaric process (4) None of these

3. Beat frequency is defined as

(1) The sum of frequencies

(2) The number of times intensities become
maximum or minimum in one second

(3) The average of frequencies

(4) Both (1) & (2)

4. Which of the following characteristics of sound help
us in identifying two persons taking in a room without
seeing them ?

(1) Loudness (2) Pitch

(3) Quality (4) Intensity

5. In a standing wave particles at the positions A and
B, have a phase difference of

A B

(1) 0 (2)
2


(3) 6
5

(4) 

6. A transverse wave pulse is generated at lower end
of a hanging rope of uniform linear mass density
and length L. Time taken by pulse to travel from
lower end to the ceiling is

(1) g
L

(2) g
L2

(3) g
L

2

(4) g
l3

7. Identify the figure, which correctly represent the
given wave function at t = 0 ?

 txy 32sin32 
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y
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8. A wave is represented by 





 

2
8cos4 ytx , where

x and y are in metre and t in sec. The frequency
of the wave in Hz is

(1) 
4

(2) 
8

(3)

2

(4)
4


9. The temperature at which the velocity of sound in
air becomes double its velocity at 0°C is

(1) 435°C (2) 694°C

(3) 781°C (4) 819°C

10. Ten tunning forks are arranged in increasing order
of  f requency in such a way that any two
consecutive tunning forks produces 4 beats/s. The
highest frequency is twice that of the lowest.
Possible highest and lowest frequencies (in Hz) are

(1) 80 &  40 (2) 100 & 50

(3) 44 & 22 (4) 72 & 36

11. A tunning fork of unknown frequency produces
4 beats per second when sounded with another
tunning fork of frequency 254 Hz. It gives the same
number of beats/s when loaded with wax. The
unknown frequency is

(1) 258 (2) 254

(3) 250 (4) Can’t be determined
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12. A train moves towards a stationary observer with
speed 40 m/s. The train sounds a whistle and its
frequency registered by the observer is f1. If the
trains’s speed is reduced to 20 m/s, the frequency
registered is f2. If the speed of sound is 340 m/s,

then the ratio of 
2

1

f
f

is

(1) 16
15

(2)
2
1

(3) 2 (4) 15
16

13. A tunning fork vibrating with a sonometer having
20 cm wire produces 5 beats/s. When the length
of the wire is changed to 21 cm the beat frequency
does not change. The frequency of the tunning fork
must be

(1) 200 Hz (2) 210 Hz

(3) 205 Hz (4) 215 Hz

14. A closed pipe of length 10 cm has its fundamental
frequency half that of the second overtone of an
open pipe. The length of the open pipe must be

(1) 10 cm (2) 20 cm

(3) 30 cm (4) 40 cm

15. The string of a violin has a fundamental frequency
of 440 Hz. If the violin string is shortend by one
fifth, its fundamental frequency will be changed to

(1) 440 Hz (2) 880 Hz

(3) 550 Hz (4) 2200 Hz

16. The speed of  sound in hydrogen at NTP is
1270 m/s. Then the speed in m/s in a mixture of
hydrogen and oxygen in the ratio 4 : 1 by volume
will be

(1) 635 (2) 318

(3) 158 (4) 1270

17. Two identical sources of sound S1 and S2 produce
intensity I0 at a point P equidistant from each
source. If intensity of S1 is reduced to 64 % of
initial value, then resultant intensity at P would be

(1) 0.25I0
(2) 0.01I0
(3) 0.81I0
(4) 0.64I0

18. A dog is barking at the rate 4 mW in a spherical
distribution. Sound level at distance 100 m from the
dog is

(1) 5 dB (2) 20 dB

(3) 50 dB (4) 70 dB

19. Two strings of same material are stretched to the
same tension. If their radii are in the ratio 1 : 2,
then respective wave velocities will be in ratio

(1) 4 : 1 (2) 2 : 1

(3) 1 : 2 (4) 1 : 4

20. In a resonance tube two successive positions of
resonance are obtained at 15 cm and 48 cm. If the
frequency of the fork is 500 Hz, then the velocity
of sound is

(1) 330 m/s (2) 300 m/s

(3) 1000 m/s (4) 360 m/s

21. The sound intensity level at a point 4 m from the
point source is 10 dB, then the sound level at a
distance 2 m from the same source will be

(1) 26 dB (2) 16 dB

(3) 23 dB (4) 32 dB

22. If velocity of sound in a gas ( = 1.5) at STP is
600 m/s then rms velocity of the gas molecules at
STP will be

(1) 400 m/s (2) 600 m/s

(3) 2600  m/s (4) 2300  m/s

23. A transverse wave has amplitude A, maximum
particle speed B, angular wave number C. Speed
of the wave is

(1) AC
B

(2) BC
A

(3) C
AB

(4)
A

CB

24. Two waves given by : y1 = 5 sin t m and y2 = 5
sin (t + ) m superimpose to give resultant wave
of amplitude 5 m. Then  is equal to

(1) 3
2

(2)
2


(3) 3


(4)
3
2

3
4tan 1 
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25. Strings A and B of a guitar produce 4 beats in
2 seconds. If the tension in string B is slightly
decreased beat frequency is found to be 4 Hz. If
the frequency of A is 300 Hz, then the original
frequency of B is

(1) 296 Hz

(2) 298 Hz

(3) 302 Hz

(4) 304 Hz

26. A string vibrates according to the equation

),20(cos
3

2sin10 txy 





 

  where x and y are in

cm and t is in sec. The distance between two
adjacent nodes is

(1) 1 cm (2) 1.5 cm

(3) 2 cm (4) 2.5 cm

27. If consecutive frequencies emitted from an organ
pipe are 50 Hz, 75 Hz, 100 Hz, 125 Hz, then the
frequency of the 10th overtone is

(1) 200 Hz

(2) 250 Hz

(3) 275 Hz

(4) 300 Hz

28. The diagram shows portion of a transverse wave
travelling in +x direction. Choose the correct option

y

x
A

B
C

D E

(1) Point D has acceleration in negative
y direction

(2) Point C has acceleration in negative
x direction

(3) Point A and point C have velocities in opposite
directions

(4) Point A and point E have velocities in opposite
directions

29. An organ pipe closed at one end is in resonance
in its fifth harmonic with fork of frequency f1. Now
it is opened at one end and the frequency of

tuning fork is decreased slowly from f1 and again
resonance is obtained at frequency f2. In this
case, the organ pipe vibrates in nth harmonic then

(1) 12 4
5,2 ffn 

(2) 21 4
5,3 ffn 

(3) 12 5
4,3 ffn 

(4) 21 4
5,2 ffn 

30. A source of sound is moving in horizontal x-y plane
on a circle of radius R with centre at origin. A wind
is blowing along negative x-direction. An observer
at x = 2R will hear the actual frequency of the
source when the source is at

(1) (± R, 0)

(2) y = + R, –R (0, ± R)

(3) Depends on the wind velocity

(4) Will never hear the actual frequency

31. A source of sound is moving towards an observer
then

(1) Velocity of sound in the medium is increased

(2) Wavelength of  sound in the medium is
decreased

(3) Frequency of the sound source is decreased

(4) Amplitude of the vibration of the particles is
increased

32. A train moving towards a hill with speed of 110
m/s sounds a horn of frequency 700 Hz. If the
velocity of sound in air is 330 m/s, the frequency
of reflected sound as heard by the driver of the
train is

(1) 1200 Hz

(2) 1300 Hz

(3) 1400 Hz

(4) 1500 Hz

33. Standing waves can’t be produced

(1) When incident wave gets reflected from a wall

(2) On a string clamped at both the ends

(3) On a string clamped at one end and free at
the other

(4) When two identical waves with a phase
difference of  are moving in same direction
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34. Two uniform strings P and Q made of copper are
vibrated under same tension. If the second overtone
of P is equal to fourth harmonic of Q and if the
radius of P is twice that of Q, the ratio of lengths
of the strings is

(1)
4
3

(2) 8
3

(3)
4
5

(4) 8
5

35. Power of a sound from the speaker of a stereo is
25 × 10–3 W. By turning the knob of the volume
control, the power of the sound is increased by
25 × 10–2 W. The power increase in decibels
compared to the original power is approximately
(1) 90 dB
(2) 10 dB
(3) 100 dB
(4) 20 dB
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