Waves-practice-1-MC /60 marks;

1. A particle performs simple harmonic motion (shm). What is the phase [1 mark]
difference between the displacement and the acceleration of the particle?
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2. Which graph shows the variation with time ¢t of the kinetic energy (KE) of [I mark]
ah object undergoing simple harmonic motion (shm) of period T?
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3. What are the changes in speed, frequency and wavelength of light as it [1 mark]
travels from a material of low refractive index to a material of high
refractive index?

Speed Frequency Wavelength
A decreases decreases unchanged
B. decreases unchanged unchanged
C. unchanged increases decreases
D. decreases unchanged decreases
4. Which of these waves cannot be polarized? [1 mark]

A. microwaves
B. ultrasound
C. ultraviolet
D. X rays

5. A string fixed at both ends vibrates in the first harmonic with frequency [I mark]
400 Hz. The speed of sound in the string is 480 m s-1. What is the length
of the string?

A.0.42m
B.0.60m
C.0.84m
D.1.2m



6. The graph shows the variation of the displacement of a wave with [1 mark]
distance along the wave.

The wave speed is 0.50 m s1,

wave displacement
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What is the period of the wave?
A.0.33s

B.15s

C.3.0s

D.6.0s

7. Object P moves vertically with simple harmonic motion (shm). Object Q [I mark]
moves in a vertical circle with a uniform speed. P and Q have the same
time period 7. When P is at the top of its motion, Q is at the bottom of its motion.

P

What is the interval between successive times when the acceleration of P is equal
and opposite to the acceleration of Q?
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8. Unpolarized light is incident on two polarizers. The axes of polarization of [1 mark]
both polarizers are initially parallel. The second polarizer is then rotated
through 360° as shown.

first polarizer second polarizer
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Which graph shows the variation of intensity with angle @ for the light leaving the
second polarizer?
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10.

Monochromatic light travelling upwards in glass is incident on a boundary [1 mark]
with air. The path of the refracted light is shown.

air

Qlass/ 4

A layer of liquid is then placed on the glass without changing the angle of
incidence on the glass. The refractive index of the glass is greater than the
refractive index of the liquid and the refractive index of the liquid is greater than
that of air.

What is the path of the refracted light when the liquid is placed on the glass?

A B.
air 1( air /
liquid liquid
Qlass/ glass/

air / air

liquid liquid
glass/ glass/

A student blows across the top of a cylinder that contains water. A first- [1 mark]
harmonic standing sound wave is produced in the air of the cylinder. More

water is then added to the cylinder. The student blows so that a first-harmonic
standing wave is produced with a different frequency.

cylinder
water surface

What is the nature of the displacement in the air at the water surface and the
change in frequency when the water is added?

Nature of displacement Change in frequency
A antinode decrease
B. antinode increase
C. node decrease
D. node increase




11. The orbital radius of the Earth around the Sun is 1.5 times that of Venus. [I mark]
What is the intensity of solar radiation at the orbital radius of Venus?

A. 0.6 kW m2
B. 0.9 kW m2
C.2 kW m=
D. 3 kW m™

12. A particle moving in a circle completes 5 revolutions in 3s. What is the  [I mark]

frequency?
3

A. EHZ
5

B. §HZ
37

C. ?HZ
57

D. ?HZ

13. A longitudinal wave moves through a medium. Relative to the direction of [1I mark]
energy transfer through the medium, what are the displacement of the
medium and the direction of propagation of the wave?

Displacement of medium Direction of propagation of wave
A parallel perpendicular
B. parallel parallel
C. perpendicular parallel
D. perpendicular perpendicular




14. The graphs show the variation of the displacement y of a medium with [1 mark]
distance x and with time tfor a travelling wave.
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What is the speed of the wave?

A. 0.6ms!
B. 0.8ms1
C. 600ms!
D. 800ms!



15. In a double-slit experiment, a source of monochromatic red light is
incident on slits S; and Sy separated by a distance d. A screen is located

16.

[1 mark]

at distance x from the slits. A pattern with fringe spacing y is observed on the
screen.

red monochromatic

Three changes are possible for this arrangement

source

increasing x
increasing d

using green monochromatic light instead of red.

slits

screen

— g E—

X

not to scale

Which changes will cause a decrease in fringe spacing y?

A
B
C.
D

I and Il only
I and lll only
Il and Il only
[, I, and Il

Two strings of lengths L1 and L; are fixed at both ends. The wavespeed is [1 mark]

the same for both strings. They both vibrate at the same frequency. [;

vibrates at its first harmonic. Ly vibrates at its third harmonic.
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17. A first-harmonic standing wave is formed on a vertical string of length 3.0 /1 mark]

18.

m using a vibration generator. The boundary conditions for this string are
that it is fixed at one boundary and free at the other boundary.

diagram not to scale

vibration generator,
frequency = 300Hz

20m

The generator vibrates at a frequency of 300 Hz.
What is the speed of the wave on the string?
A. 0.90kms?

B 1.2 km sl
C. 1.8kmst
D 3.6 km sl

Two travelling waves are moving through a medium. The diagram shows, [1 mark]
for a point in the medium, the variation with time ¢ of the displacement d

of each of the waves.
YOS
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For the instant when ¢t = 2.0 ms, what is the phase difference between the waves
and what is the resultant displacement of the waves?

Phase difference Resultant displacement / mm
A 45° -0.6
B. 90° 286
C. 45° 286
D. 90° -0.6




19. The diagram shows an interference pattern produced by two sources that /I mark]
oscillate on the surface of a liquid.

[Source: Science Photo Library www.sciencephoto.com]

Which of the distances shown in the diagram corresponds to one fringe width of
the interference pattern?

20. A system that is subject to a restoring force oscillates about an [1 mark]
equilibrium position.

For the motion to be simple harmonic, the restoring force must be proportional to
A. the amplitude of the oscillation.

B. the displacement from the equilibrium position.

C. the potential energy of the system.

D. the period of the oscillation.



21. A particle is displaced from rest and released at time t= 0. It performs  [1 mark]
simple harmonic motion (SHM). Which graph shows the variation with
time of the kinetic energy £ of the particle?
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22. Two sound waves from a point source on the ground travel through the [1 mark]
ground to a detector. The speed of one wave is 7.5 km s1, the speed of
the other wave is 5.0 km s~1. The waves arrive at the detector 15 s apart. What is
the distance from the point source to the detector?

A. 38 km
B. 45km
C. 113 km
D. 225km

23. What is true about the acceleration of a particle that is oscillating with [1 mark]
simple harmonic motion (SHM)?

A. ltisin the opposite direction to its velocity

B. Itis decreasing when the potential energy is increasing
C. Itis proportional to the frequency of the oscillation

D. Itis at a minimum when the velocity is at a maximum



24.

25.

26.

27.

What are the changes in the speed and in the wavelength of [1 mark]
monochromatic light when the light passes from water to air?
Change in speed Change in wavelength
A increases increases
B. increases decreases
C. decreases increases
D. decreases decreases

A sound wave has a wavelength of 0.20 m. What is the phase difference [1 mark]
between two points along the wave which are 0.85 m apart?

A. zero

B. 45°

C. 090°

D. 180°

A pair of slits in a double slit experiment are illuminated with [1 mark]

monochromatic light of wavelength 480 nm. The slits are separated by
1.0 mm. What is the separation of the fringes when observed at a distance of 2.0
m from the slits?

A, 2.4 x10%mm
B. 9.6 x10%mm
C. 2.4x101mm
D. 9.6 x 10! mm

The graph shows the variation with time ¢ of the velocity v of an object [1 mark]
undergoing simple harmonic motion (SHM). At which velocity does the
displacement from the mean position take a maximum positive value?




28. What is the phase difference, in rad, between the centre of a compression/1 mark]

29.

30.

and the centre of a rarefaction for a longitudinal travelling wave?

A.0

3 oy

B.
C.
D. 27

Two wave pulses, each of amplitude A, approach each other. They then

superpose before continuing in their original directions. What is the total
amplitude during superposition and the amplitudes of the individual pulses after
superposition?

—»

Total amplitude Individual amplitudes
during superposition after superposition
Al A less than A
B. A A
C. 2A less than A
D. 2A A

The refractive index for light travelling from medium X to medium Y is

The refractive index for light travelling from medium Y to medium Z is
the refractive index for light travelling from medium X to medium Z?

4
A. 3
15
B. 5
5
C 4
29
15
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[1 mark]

~[1 mark]
. What is



31. A pipe of fixed length is closed at one end. What is [1 mark]
third harmonic frequency of pipe 5
first harmonic frequency of pipe

1
A %
1
B.§
C.3
D.5

32. A particle undergoes simple harmonic motion (SHM). The graph shows the/I mark]
variation of velocity v of the particle with time ¢

Vv

What is the variation with time of the acceleration a of the particle?

A a llll/\lll IIII/\III II/ B. a Hllll III/\III IIII/\III
0 ".\/p' .\/I. 0 I"Ufl .\j

C. a IIIII/\III IIII/\II 0 . IIIII/\III IIII/\III
o/ "\/I." lI'U'I t P\/ ,." '.\/I.' 'n,\ r

33. What statement about X-rays and ultraviolet radiation is correct? [1 mark]
A. X-rays travel faster in a vacuum than ultraviolet waves.
B. X-rays have a higher frequency than ultraviolet waves.
C. X-rays cannot be diffracted unlike ultraviolet waves.

D. Microwaves lie between X-rays and ultraviolet in the electromagnetic
Spectrum.



34. Two pulses are travelling towards each other.

35.
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‘-—

What is a possible pulse shape when the pulses overlap?

A.

Unpolarized light of intensity /y is incident on the first of two polarizing
sheets. Initially the planes of polarization of the sheets are perpendicular.

B.

[1 mark]

[1 mark]

Which sheet must be rotated and by what angle so that light of intensity% can
emerge from the second sheet?

Rotated sheet

Angle of rotation

A 1 only -::os“E
2
1
B. 2 onl cos™' —
Y 2
C. l1or2 cosg™ g

D. 1or2

o1
cos  —




36. When a sound wave travels from a region of hot air to a region of cold air, /1 mark]
it refracts as shown.

sound wave

hot air

\ cold air

What changes occur in the frequency and wavelength of the sound as it passes
from the hot air to the cold air?

Frequency Wavelength
A unchanged Increases
B. unchanged decreases
C. increases increases
D. decreases decreases

37. In simple harmonic oscillations which two quantities always have opposite/I mark]
directions?

A. Kinetic energy and potential energy
B. Velocity and acceleration

C. Velocity and displacement

D. Acceleration and displacement

38. A girl in a stationary boat observes that 10 wave crests pass the boat [1 mark]
every minute. What is the period of the water waves?
1 .
A. <o Min
B. -L min-l
" 10
C. 10 min

D. 10 min!



39. The graph shows the variation with distance x of the displacement of the [1I mark]
particles of a medium in which a longitudinal wave is travelling from left
to right. Displacements to the right of equilibrium positions are positive.

displacement / mm

Which point is at the centre of a compression?

A. x=0
B. x=1m
C. x=2m
D. x=3m
40. A beam of unpolarized light is incident on the first of two parallel [1 mark]

polarizers. The transmission axes of the two polarizers are initially

parallel.
Asmitted light
- /

unpolarized IiM

The first polarizer is now rotated about the direction of the incident beam by an
angle smaller than 90°. Which gives the changes, if any, in the intensity and
polarization of the transmitted light?

Intensity Polarization
Al different no change
B. different different
C. no change no change
D. no change different




41. The frequency of the first harmonic standing wave in a pipe that is open [I mark]
at both ends is 200 Hz. What is the frequency of the first harmonic in a
pipe of the same length that is open at one end and closed at the other?

A. 50 Hz
B. 75 Hz

C. 100 Hz
D. 400 Hz

42. A body undergoes one oscillation of simple harmonic motion (shm). What [1I mark]
is correct for the direction of the acceleration of the body and the
direction of its velocity?

A. Always opposite

B. Opposite for half a period

C. Opposite for a quarter of a period
D. Never opposite

43. A particle oscillates with simple harmonic motion (shm) of period 7. Which /1 mark]
graph shows the variation with time of the kinetic energy of the particle?
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44,

45.

46.

A light ray is incident on an air-diamond boundary. The refractive index of/1 mark]
diamond is greater than 1. Which diagram shows the correct path of the
light ray?

A

air air \
diamV\ diamond

N

C. ! D.
air / air \

diamVi diamond i\“‘ﬁk‘\
A spring XY lies on a frictionless table with the end Y free. [1 mark]

direction of travel table

—

X 00000200000008555°%202 0000000000000 Y

A horizontal pulse travels along the spring from X to Y. What happens when the
pulse reaches Y?

A. The pulse will be reflected towards X and inverted.

B. The pulse will be reflected towards X and not be inverted.
C. Y will move and the pulse will disappear.

D. Y will not move and the pulse will disappear.

A student stands a distance L from a wall and claps her hands. [1 mark]
Immediately on hearing the reflection from the wall she claps her hands

again. She continues to do this, so that successive claps and the sound of
reflected claps coincide. The frequency at which she claps her hands is 7. What is
the speed of sound in air?

2f



47. A point source emits sound waves of amplitude A. The sound intensity at [1I mark]
a distance dfrom the source is /. What is the sound intensity at a distance
0.5d from the source when the source emits waves of amplitude 247

A. 16/
B. 4/
C./

1
D. 11



48. A water wave moves on the surface of a lake. P and Q are two points on [I mark]
the water surface. The wave is traveling towards the right.

direction of wave

P
-

The diagram shows the wave at time ¢ = 0. Which graph shows how the
displacements of P and Q vary with

A. B.

P Q 107 R

1.0

0.5
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49. Horizontally polarized light of intensity /p enters a polarizer P whose [1 mark]
polarization axis makes an angle of 8 degrees with the horizontal. Light
from P is then incident on a polarizer A with fixed vertical polarization axis.

transmitted light
intensity /

polarizer A

polarizer P

horizontally polarized light
intensity 7,

The angle @ is varied from 0 to 90 degrees. Which of the following represents the
variation with 8 of the intensity / of the light transmitted through A?

A B.
L 0.5 - I 0.5 -
I, 1,
0.4 - 0.4
0.3 - 0.3
0.2 - 0.2
0.1 - 0.1 -
0.0 I T 0.0 T T
0 45 90 0/° 0 45 909!, .
C. D
e 0.5 - L 0.5 —
I, 1,
0.4 0.4 -
0.3 - 0.3 -
0.2 - 0.2 -
0.1 0.1 -
0.0 i | 0.0 | |
0 45 90 0 45 90

6/° 6r°



50. A pipe of length L has two open ends. Another pipe of length L"has one [1 mark]
open end and one closed end.

The frequency of the first harmonic of both pipes is the same. What is % ?

A 2
3
B. 3
C. 1
1
D. 5
51. A light ray passes from air to water as shown. [1 mark]
light
ray .
air
water

What are the change in the wavelength of the light wave and the change in the
angle the ray makes with the normal to the surface?

Wavelength Angle with normal
A. Increases Increases
B. Increases decreases
C. decreases Increases
D. decreases decreases




52. A transverse travelling wave has an amplitude xy and wavelength \. [1 mark]

What is the minimum distance between a crest and a trough measured in the
direction of energy propagation?

53.

54.

A.

B.
C.
D

2x
Lo
A

A

2

A wave on a string travels to the right as shown. The frequency of the [1 mark]
wave is f. At time t = 0, a small marker on the string is in the position

shown.

What is the position of the marker att = 4lf?

Electromagnetic waves [1 mark]
A. always obey an inverse square law.

B. are made up of electric and magnetic fields of constant amplitude.

C. always travel at the same speed in a vacuum.

D are always polarized.



55. A wave pulse travels along a light string which is attached to a frictionless /1 mark]
ring. The ring can move freely up and down a vertical rod.

— " rod
Stl'ingJ\—ﬁring
What is the shape of the wave pulse after reflection?
A.

-
B.

" f :‘

C 4/\—‘
D J\—‘

56. An object performs simple harmonic motion (SHM) about a central point. [I mark]
The object has velocity vand acceleration a when it has displacement x
from the point.

Which ratio is constant?
A.

B.

el o8

M

C.

SN g|a



57. Which graph shows the variation with amplitude A of the intensity /fora [1 mark]

wave?
A. I N B. 1/
0 0 >
0 A 0 A
C I A D I/
0 0 >




58. Wave generators placed at position P and position Q produce water [1 mark]
waves of wavelength 4.0 cm. Each generator, operating alone, produces
a wave oscillating with amplitude A at position R. Distances PR and QR are shown
in the diagram below.

=

20cm

Q R
o< 14 cm

Both wave generators now operate together in phase. What is the amplitude of
the oscillation of the resulting wave at R?

A.0
B. A
C. A2
D. 2A



59. A water wave entering a harbour passes suddenly from deep to shallow [1I mark]
water. In deep water, the wave has frequency f1 and speed w1. In shallow
water, the wave has frequency f; and speed v.

Vi V,

deep water shallow water

Which of the following compares the frequencies and speeds of the wave between
deep water and shallow water?

Frequencies Wave speeds
A. fi=1 V,>V,
B. fi=1 V, <V,
C. 11> 15 V,=V,

D. 11 < /> V, >V,

60. Two wave pulses move towards each other as shown in the diagram. [1 mark]



——

Which diagram shows a possible combination of the two pulses after a short time?
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