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Waves - 2018

1. 9702/11/M/3/18/No.20
A transverse progressive wave is set up on a string.

The graph shows the variation with time of displacement for a point on this string.
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2. 9702/11/M/J/18/No.21

Whi\?/region of ctromagnetic spectrum includes waves with a frequency of 10’ MHz?
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3.

9702/11/M/J/18/No.22
A longitudinal wave has vibrations parallel to the direction of transfer of energy by the wave.
The wave can be represented on a graph showing the variation of the displacement of the
particles with distance from the source.
Which point on the graph is the centre of a compression?
direction of
transfer of energy
t A
displacement
away from source \/
B
0
0 d:stance
. from source
displacement
towards source
C
9702/11/M/J/18/No.23
What can be deduced from a table of wavelengths of the waves in the electromagnetic spectrum?
ﬂc = o - —-—"“1’2-‘\ 2
A Green light has a shorter wavelength than X-rays. o e i | ¢ A i
. Yo = o
B Red light has a shorter wavelength than green light. = T Q494
C jThe wavelength range for radio waves is less than that for infra-red waves. = (evo000
@ The wavelength range for X-rays is less than that for radio waves. L i ) %o q, i o2
-~ O DG"),' Q\.,;C\)
9702/11/M/J/18/No.27

A pipe, closed at one end, has a loudspeaker at the open end. A stationary sound wave is formed
in the air within the pipe with an antinode at the open end of the pipe.

=1 A = S
- e - ¥ 6 8CxP2em
loudspeaker\E< | pipe S Y |
A TS T—/—— = lecH2
7 g ¢
The length of the pipe is 0.85m. ~
g Pip _( g ;\[ s £ fa
The speed of sound in air is 340ms™". (GDy A0t SBOHZ

Which frequency of souQ/om the loudspeaker would not produce a stationary wave?

A 100Hz C ) 200Hz C 300Hz D 500Hz
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6. 9702/11/M/J/18/No.24

A binary star consists of two stars rotating around a common centre. Light from one of the stars is
observed on the Earth.

’ /e»\
A \
\ binary v
‘ star
N y observer
- on Earth

The observed frequency of the light varies between a minimum frequency f, and a maximum
frequency frnax, @s shown.

e
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*
The rate of rotation of the binary star increases. @
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What is the change to f,.x and the change to f,?
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7. 9702/12/M/)/18/No.22
Two lasers emit light in a vacuum. One laser emits red light and the other emits green light.

Which property of the two laser beams must be different?
A Jamplitude

@ ) frequency
C intensity
D speed
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8. 9702/11/M/J/18/No.25

A teacher sets up the apparatus shown to demonstrate a double-slit interference pattern on the
screen.

screen
single do*pb
slit =t
source ——} ———————
of light a |
- p L - >
Which change to the apparatus will increase the fringe spacing? x = Q N
.
A Aecreasing the distance p e ~
CB) decreasing the distance q B e

+Ha € LCVQ < 2y < et O -
y ) == D ~ - \‘:\ -2 t g = [ < [~ Y
C decreasing the distance r Kecreatiiy a wmnll wrcesa

2C S ‘>Q - £ _A
D decreasing the wavelength of the light peabaa sl Lt "
- QKL cz )
9. 9702/11/M/J/18/No.26 ——

The diagram shows two sources of waves S; and S,. The sources oscillate with a phase
difference of 180°.

Sz

5cm

13cm

]
P

The sources each generate a wave of wavelength 2.0cm. Each source produces a wave that has
amplitude xo when it reaches point P.

Wt:;x is the amplitude of the oscillation at P?

@o B Xo C x

> D 2X0
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10. 9702/12/M/J/18/No.24

1.

A string is fixed at one end and the other end is attached to a vibrator. The frequency of the
vibrator is slowly increased from zero. A series of stationary waves is formed. Assume that for a
stationary wave there is a node at point P.

/strnng

[

vibrator

fixed

=
e

- -

What are the first five wavelengths of the stationary waves that could be formed?

N\ oL oL sl Al oL
@ 23.25.25.2,.2¢ al 4, 2 2L PRy
3 £y C
B 2L 2£ 2£,2£ 2A @
2'73°74"75" "6 O
c 4L 4L 4L 45,4—L— Q
17723 74”5
2
D 4L 4L 4L 4L 4L @
13579

9702/12/M/J/18/No.25

Which region of the electromagnetic%trum has waves of wavelength 1000 times smaller than
the wavelength of visible light?

A infra-red

B microwaves

c /Gltraviolet

@ X-rays
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12. 9702/12/M/J/18/No.26
The diagram shows apparatus for the measurement of the frequency of a sound wave.

- i
microphone source
of sound

metal
plate

Sound of the unknown frequency is reflected back from a metal plate. A microphone placed at a
distance D from the metal plate detects the sound intensity. A minimum intensity is detected with
D =12.0cm. The plate is moved further away from the microphone until the next minimum is
detected with D = 15.0cm.

The speed of sound in air is 336 ms™".

What is the frequency of the sound? \/
A 56Hz B 112Hz @5600Hz D 11200Hz
N N
</’/: | 22 -1 £3 £ =X~ 33
- P r@‘ ’,\ /—'
| e ‘ ¢ —
6 KXo
z D = 2x2 = Genn e
e CéC‘-Q r{”z

13. 9702/12/M/3/18/No.27
An astronomer observes the light from a star that is moving away from the Earth.

For the observed light, what has been increased due to the star’'s motion?

A amplitude - r’v\c\lz;% Frnrm )
B frequency A~ Lmere oL
MR P, _
Ve gy Boyolor eppos
@> wavelength — I K S r sl
A~ Hec,eofas
( — AT e oo SS
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14. 9702/12/M/J/18/No.28
The diagram shows a stationary wave, at time t = 0, that has been set up on a string fixed
between points P and S.

/ :
: ot

Fi

The nodes of the stationary wave occur on the string at P, Q, R and S. Point X is moving down at
time t = 0. The points on the string vibrate with time period 7 and maximum amplitude 2cm.

The displacement s is positive in the upward direction.

Which graph best shows the va\ri7lion with t of the displacement s of point Y on the string?

® e
2 /0
s/cm W s/cm
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N~
~
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15. 9702/13/M/J/18/No.23

A police car travel
the car emits sou

velocity of 30.0ms™" directly towards a stationary observer. The horn of
frequency 2000 Hz. The speed of sound is 340ms™".

What is the frequency of the sound heard by the observer? v’
A 1840Hz B 2000Hz C 2180Hz @ 2190Hz
o= £
V-~ \/;

= 200 x 3¢

{eo—13o

— 21 T¢ HZ
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16. 9702/12/M/J/18/No.29
A two-source interference experiment uses the apparatus shown.

@ I
=
lamp

single double screen
slit slit

What is the main purpose of the single slit?

A to make a narrow beam of light

B /40 make the same amplitude of light incident on each slit
@ to provide coherent light

D to provide monochromatic light

17. 9702/13/M/J/18/No.20
The displacement-distance graph for a transverse progressive wave is shown.

A X

displacement

0 . \ >
0 distance

\ }

130 f e\ 32 R 2>y

The phase difference between points X and Y can be expressed as (180 n)°.

What is the value of n? /

A 15 B 25 @,3_0 D 60
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18. 9702/13/M/J/18/No.21

The four graphs represent a progressive wave on a stretched string. Graphs A and B show how
the displacement d varies with distance x along the string at one instant. Graphs C and D show
how the displacement d varies with time t at a particular value of x.

The labels on the graphs are intended to show the wavelength 4, the period T and the amplitude
a of the wave, but only one graph is correctly labelled.

Which graph is correctly labelled?

<S)O
P

19. 9702/13/M/J/18/No.25

A water wave in ari ank is diffracted as it passes through a gap in a barrier.

Which two factors atfect the angle of diffraction of the wave?

A the amplitude and frequency of the incident wave
B the amplitude of the incident wave and the width of the gap
C \/the wavelength and amplitude of the incident wave

@ the wavelength of the incident wave and the width of the gap
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20. 9702/13/M/J/18/No.24
A vibrating tuning fork is held over a measuring cylinder, as shown.

i g

tuning fork

water

Water is then gradually poured into the measuring cylinder. A much louder sound is first heard
when the water level is 2.9cm above the base of the measuring cylinder. A second much louder
sound is heard when the water level reaches a height of 67.3 cm above the base.

The speed of sound in air is 330ms™".

What is the frequency of fhe tuning fork?

P

A 128Hz (B) 256Hz C 512Hz D 1024Hz
’LC u(_{\e/ g‘ov‘\'\f‘ O ciry (st ﬁM%QD(‘_€S< P (( _ Z‘;U
( : v
A= £2.3~279 (23-2% (™2
2 (
D= be-ex2z= (233 , = 2C6 H?Y

—

21. 9702/13/M/J/18/No.26
A double-slit interference pattern using red light of wavelength 7.0 x 10~ m has a fringe spacing
of 3.5mm.

Which fringe spacing would be observed for the same arrangement of apparatus but using blue
Iigrlt/ of wavelength 4.5 x 107’ m?

(A) 2.3mm B 35mm C 54mm D 9.0mm
DT QAx b d B ,
S i gt 2 Bt
D . Pt Lo
LG X\o S -~
> > { T e
2 . , -7
a (2 X = 3¢ x g X|e”
[ 4 -ox o ?
( - b O8I o
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22. 9702/12/F/M /18/No.21
A wave pulse moves along a stretched rope in the direction shown.

—_—

P
=" =

Which diagram shows the variation with time t of the displacement s of the particle P in the rope?
A B

A r

S S

T

P
sA s.&g‘ @

23. 9702/12/F/M /18/No.23
The table lists possible orders nitude of the wavelengths of some of the principal radiations
of the electromagnetic spectru

Which row shows the *orders of magnitude of the wavelengths?
wavelength/m
microwaves infra-red ultraviolet X-rays
A 107° 107° 107 107"
B |, 10* 10°° 107'° 1072
@v 1072 10° 10°® L
D 10° 107 107° 107
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24. 9702/12/F/M /18/No.22

A wave has period T, wavelength i and amplitude A. The wave is shown on a graph of
displacement x against distance d.

Which graph is correctly Iaf)7ned?

|
\

25. 9702/12/F/M /18/No.24

A vehicle carries a microwave transmitter that emits microwaves of a constant frequency. A
stationary observer has a microwave receiver.

The vehicle moves directly towards the observer at constant speed. The observer detects
microwaves of frequency F,.

The vehicle then accelerates, still moving towards the observer, travels at higher steady speed
for a time and then decelerates until it stops.

What is the variation in the frequency of the microwaves that are detected by the observer?

A The observed frequency will fall, then remain steady then return to the frequency F,.

B The observed frequency will fall, then remain steady then rise to a higher frequency than F,.
@/ The observed frequency will rise, then remain steady then fall to a lower frequency than F,.

D The observed frequency will rise, then remain steady then return to the frequency F,.
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26. 9702/12/F/M /18/No.25
The diagram shows a cathode-ray oscilloscope display of an electromagnetic wave.

= L ¢
- 3‘9’4 X 012 M8
10 ' %
.0cm = 00 ¢ xrobs
h ,( -z )g
( L 0L
L1218 —> Orex A~ SMHZ

The time base setting is 0.20 uscm™'.

Which statement is correct?

A The frequency of the wave is 2.5MHz and it lies in the microwave regiopf the
ectromagnetic spectrum. &

B ) The frequency of the wave is 2.5MHz and it lies in the radio-way @on of the
electromagnetic spectrum. C

C The frequency of the wave is 5.0 MHz and it lies in the migrgwave region of the
electromagnetic spectrum. @

D The frequency of the wave is 5.0 MHz and it lies in@ﬁdio-wave region of the
electromagnetic spectrum. \

QS’

AN

27. 9702/12/F/M /18/No.26
In a double-slit interference experim @ht of frequency 6.0 x 10'*Hz is incident on a pair of
slits. Bright fringes that are 3.0 mm %re observed on a screen some distance away.

What is the separation of t right fringes when the frequency of the light is changed to

5.0 x 10"Hz? S/
A 18mm C 30mm () 3.6mm
‘N= ax Az 2enid

N ( c.oxte'”

X - B 2 Bkl

A a. (

A . ) > o 3 O
A{:cmob Eoxts T oo xea"?
’,3—’—’——— ( 3

é'i.)(\bfw' . — ZrO:w\m < 62‘((.;
-~ ( = ~ 7
= CoX6 v CroXle
I‘ — 2' me
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28. 9702/12/F/M /18/No.27
Monochromatic light is incident on a pair of narrow slits a distance of 0.1 mm apart. A series of
bright and dark fringes are observed on a screen a distance of 2.0m away. The distance between
adjacent bright fringes is 8.0 mm.

screen
monochromatic 2 - “JT’AM second order dark fringe
ﬂ» ______ s s A S S S R S . __g\;j | ‘'zero’ order bright fringe

L__}‘.\\distance between
L 2.0m A bright fringes = 8.0mm

(not to scale)

What is the path difference between the light waves from the two slits that meet at the second
order dark fringe? " o,
A= Gk

A 20x10"m QA =0 rmenn ( .
A = QoM . N
B .0 x 10_7m ¥ =8 romnn { Z o (Xt ° X 3 o X
¥ | :
@) 6.0 x 10_7m /:A % 9 ’ ) r
S ot e x 3
D 80x10"m | A
il e
Q)'Lv ]([U W

29. 9702/12/F/M /18/No.29
Which statement gives a condition that enables diffraction to occur?

A ysource of waves moves towards a stationary observer.
@ A wave is partially blocked by an obstacle.
C Two coherent waves are superposed.

D Two waves of equal speed and frequency are travelling through the same part of a medium
in opposite directions.
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30. 9702/12/F/M /18/No.28
A tube of length L is open at both ends. A stationary wave is set up in this tube when a tuning fork
vibrating with frequency f is held at one end. This is the lowest frequency of stationary wave that

can be formed in this tube.

Another tube of length 2L is closed at one end. A stationary wave is set up in this tube when a
tuning fork vibrating with frequency f, is held at the open end. This is the lowest frequency of

stationary wave that can be formed in this tube.
h frequency f,

A frequer&

. S

Assume the end correction for each tube is negligible.

Which equation is correct?

f

A f=D
4
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