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Waves and Superposition
(Past Year Topical Questions 2010-2015)

May/June 2010 (11)

22 Electromagnetic waves from an unknown sourca in space were found to be significantly diffracted
when passing through gaps of the order of 10" m.

Which type of wave are they most likely 1o be?
A radio waves
B microwaves
C infra-red waves
D

ultraviolet waves

23 Using monochromatic light, interferance fringes are produced on a screen placed a distance D
from a pair of slits of separation a, The separation of the fringes is x.

Both a and D are now doubled.
What is the new fringe separalion’?

.A% B «x C 2x D 4x

24 Diagram 1 shows a ripple tank experiment in which plane waves are diffracted through a narrow
slit in & metal sheast.

Diagram 2 shows the same tank with a slit of greater width,

In each casa, the pattarn of the waves incident on tha slit and the emargent patiem are shown.

vibsrating ~__[| vibrating —__[]

N1 BT

dizgram 1 diagram 2

Which action would causea tha waves in diagram 1 1o ba diffracted less and 50 prm:lur:& an
ameaergant pattern closer to that shown in diagram 27

+6018 - 375 2833 www.chempraxis.com.my



AL
RHEMF’RHHIE
Y\f.

incraasing the frequency of vibration of the bar

LimYC

increasing the speed of the waves by making the water in the tank desper
reducing the amplitude of vibration of the bar
reducing the length of the vibrating bar

o O m P

May/June 2010 (12)

22 The diagram shows a sleal wire clamped at one end and tensioned at the other by a weight hung
over a pulley,

fixed stand  vibraton fixed suppor
generator

A wibration genaralor is altached to the vwira near the clamped end. A stalionary wawve with one
loogp is produced. The frequency of the vibration generator is F,

Which frequency should be used o produce a stationany wawve with two loops?
f f

Ad_ B; c 2r D 4f

23 [Dhagram 1 shows a ripple lank axpanmeant in which plane waves are diffracted through a namow
slit in @ metal sheet.

Diagram 2 shows the same Lank with a slit of greater width,

In each case, the patiern of the waves incidant on the slit and the emergent pattern are shown.

vibrating —_ || vibrating —_[]|

B

diagram 1 diagram 2
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Which aclion would cause the waves in diagram 1 o b diffracted less and so producs an
ameargent pattern closer to that shown in diagram 27

A increasing the frequency of vibration of the bar

B increasing the speed of the waves by making the water in the tank deeper
C reducing the amglitude of vibration of the bar

D reducing the length of the vibrating bar

24 Electromagnetic waves from an unkmown source in space were found to be significantly diffracted
when passing through gaps of the order of 10 m.

Which type of wave are they most likely 1o be?
radio waves

MICTOWAVES
infra-red waves

2 0 @ B

ultraviolel wawves

25 Using monochromabc light, interference minges are produced on a scraen placed a distance D
from a pair of slits of saparation a. The separation of the fringes s x.

Both a and £ are now doubled.
What is the new fringe separation?

A B x cC 2x D 4x

[NTE

May/June 2010 (13)

22 Using menochromatic light, interference fringes are produced on a screen placed a distance D
from a pair of slits of separation a. The separalion of the fringes is x.

Both a and O are now doubled.
What is Ihe new fringe separalion?

A; B x C 2x D A4x
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23 Electromagnetic waves from an unknown source in space were found to be significantly diffracted
when passing through gaps of the order of 107" m.

Which type of wawve are they most likely to be?
radic waves

MCIoWaves

infra-red waves

ultraviclet waves

oo m P

24 Tha diagram shows a steel wire damped al one end and tensioned at the other by a weight hung
over @ pulley.

_ weight

!
,

|
fixed stand  vibration fixed support
genarator

A vibration generalor 5 attached 1o the wire near the clamped end. A stationary wave with one
loop is produced. The frequency of the vibration generator is .

Which frequency should be used to produce a stationary wave with two loops?

a f B |
A 2

c 2 D 4f

25 Diagram 1 shows a nppla tank experiment in which plane waves ame diffracted through a namow
slit in a metal sheeat,

Diagram 2 shows the same tank with a slid of greater width,

In each case, the patiern of the waves incident on the slit and the emergent pattern are shown.

vibrating - vibrafing -

1Al

diagram 1 diagram 2

L
L
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Which action would cause the waves in diagram 1 o be diffracted less and so produce an

emergent pattern closer o that shown in diagram 27
A increasing the frequency of vibration of the bar
B increasing the speed of the waves by making the water in the tank deaper
C reducing the ampilitude of vibration of the bar

O reducing ihe langth of the vibrating bar

October/November 2010 (11)

23 The graph shows how the displacemean! of a particle in a wave vares with time

displacement/em 2

Which statement is comect?
The wave has an amplitude of 2cm and could be either fransverse or longitudinal,
The wave has an amplitude of 2cm and must be transverse.,

The wave has an amplitude of 4cm and could be either Iransverse or longitudinal.

o o m B

The wave has an amplitude of 4cm and must be transvarse,
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24 The diagram shows a verlical cross-section through a water wave moving from lefi to right.

Al which poini is the watar moving upwards with maximum speed?

25 When plane-polarizsed light of amplilude & is passed through a polarising filter as shown, the
amplitude of the light emarging is acos&

amplitude = a
intensity = [

plane polarised

light

& amplitude = acosd
polansing febar

The intensity of the initial beam is I,

What is the intensity of the emerging Bght when & is 60.0°7

A 02501 B 05007 C 07501 D 08861

2B A stationary wave is produced by two loudspeakers emilting sound of the same frequency.

speaker speaker

1.5m

When a microphone s moved betwesan X and Y, a distance of 1.5 m, six nodes and seven
antinodes are detected,

What is the wavelength of the sound?
A 0.50m B 043m ¢ 0.25m D 021m

+6018 - 375 2833 www.chempraxis.com.my
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2T Which electromagnetic wave would cause the most significant diffraction effect for an atomic
lattice of spacing around 107" m?

A infra-red
B microwave
C  ultraviolet
D X-ray

October/November 2010 (12)

23 The amplitude of a wave is A and its intensity is I,
¥Which amplituda is necessary for the intensity 1o be doublad to 207
A A B JA c J2A D 24

24 'Which value is a possible wavelength for radiation in the ultra-violet region of the electromagneatic
spectrum?

A 3=10%m B 3=10"m C 3A=10"m D 3=10"m

25 The diagram shows two tubes.

tube X tube Y

The tubes are identical except tube X is closed at its lower end while tube Y is open at its lower
end. Both tubes have open upper ends.

+6018 - 375 2833 www.chempraxis.com.my
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A tuning fork placed above fube X causes resonance of the air at frequency £ No resonance is
found at any lower frequancy than Mwith tube X

Which tuning fork will preduce resonance when placed just above tube %7
A afork of frequency %

2F

3

af

2

D a fork of frequancy 2f

B a lork of iraguency

C afork of frequency

26 A microwave transmitter emils waves towards 8 meial plate. The waves strike the plate and are
reflected back along their oniginal path.

incidant
W es #
—r ,::
- - - -
U 5 = g P ﬁ
reflected .
WEVES -~

metal plate

A microwave detector is moved along the line PT.

Points P, @, R, 3 and T are the positions where minima of intensity are observed. These paints
are found to be 15mm apar

What iz the frequency of the microwaves?
A 50GHz B B.7TGHz C 10GH:z D Z0GHz

27 A double sk expenment, using light of wavelength 600 nm, results in fringes being produced on a
screen. The fringe separation is found to be 1.0mm.

When tha distance babween the double slits and the viewing screen is increassd by 2.0m, tha
fringe separation increases to 3.0 mm.

What is the separation of the double slilts producing the fringes?
A  O.d4mm B 08mm C 0.9mm D 1.2mm
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October/November 2010 (13)

23 A stationary wave 15 produced by two loudspeakers emilting sound of the same frequency,

speaker spaakar

1.5m

Whan a microphons is moved betwesan X and Y, a distance of 1.5 m, six nodes and seven
antinodas are deteciad.

What is the wavalength of the sound?
A 0.50m B 0.43m C 0.25m D 02im

24 ‘When plane-polarised light of amplitude a is passed throwgh a polarising filker as shown, tha
amplitede of the kghl amerging s acosd

amplilude = a
infensity = [

plane polarised
light

amplitudi = & cos 0

polansing filer
The intensity of the initial baam s I
Wihat is the infensity of the emerging light when & is 60.0°7

A 02500 B 0.500f C 0.750d D 0.B&E[S

+6018 - 375 2833 www.chempraxis.com.my
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25 The diagram shows a verlical cross-gsection through a water wave moving from left to right,

At which point is the water moving upwards with maximum spead?

26 Which electromagnetic wave would cause the most significant diffraction effect for an atomic
lattice of spacing around 107" m?

A infra-red
microwave

B
C ultraviolat
D Xeray

27 The graph shows how the displacement of a particle in a wave vanes with time.

displacement/cm 2~ 4 ' ! | |
0

' 2\ /4 & [time/s
=14 \\-/ |

Which statement is correct?

A The wave has an amplitude of Z2cm and could be either transverse or longitudinal,
The wave has an amplitude of 2cm and must be fransverse.

The wave has an amplitude of 4cm and could be either transverse or longitudinal.

g O m

The wave has an amplifude of 4cm and must be transverse,

10
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May/June 2011 (11)

22 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 siring at one instant. GGraphs C and D show
how the displacement o varies with time [ 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 laballed?

23 ‘Which statement about sound wawves in air at constant temperature is comect?

A Amplitude is inversely proportional fo velocity,

B Frequency is inversely proportional to wavelamgih.
C  Velocity is proportional to wavelength,

D Wawelength is proportional 1o amplitsde.

24 A source of sound of constant power P is siluated in an open space, Tha intensity I of sound al
distance r from this source 5 given by

=3

In
4:F?

How does the amplitude a of the vibrating air molecules vary with the distance r from the source?

A axl B ax —E C a=r D a=r®

r r

11
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25 The basic principla of note prodwction in a horn is o set up a stationary wave in an air colbumn.

mouthpieos bl

_.fj
[op = —___\_

harmn

Far the: lowest note produced by a hom, & node is formed at the mouthpiece and the antinode s
formed al the bell. The frequency of this nole Is TSHz,

What are the frequancies of the next two higher notes for this air column?

first higher note | second higher note
fHz {Hz
A 113 130
B 150 225
C 150 300
D 225 s

26 Which electromagnatic wawve phanomeanon is neadad to axplain the spectrum produced when
while light falls on a diffraction gratimg?

A coherence
B interference
C polarisation
D refraction

12
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27 A diffraction grating with 500 lines per mm ks used to observe diffraction of monochromatic light of
wavelength 600 nm.

Tha Bght is passed through a namow slit and the grating is placed so that its linas are parallel to
the slit. Light passes through the slit and then the grating.

glit

I
[
[
I
I
light i
e L , ——= Y t;»
I
I
I
[
|

Z

An chservar views the slit thraugh the grating at different angles, maving his head from X parallal
to the grating, through ¥, opposite the siit, to Z parallel i the grating on the opposite side,

How many images of tha slit doas he s=a?

A 3 B 4 C & D 7

May/June 2011 (12)

25 In which order of magnitude are the frequencies of electromagnetic waves in the wvisible
spectrum?

A 10%Hz B 10"Hz C 10"Hz D 10"Hz

13
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26 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.

displacement

The separation XY on the graph represents the ...... { (oD of the wave.

X and Y have equal ...... 7 IO )
Which words cormectly complete gaps 1 and 27

1 2
A lime period ampliludes
B time pariod displacements
C wavalangth amplifudes
D wavelangth displacements

27 If a wave can bea polarised, it must ba
A alongitudinal wave,
B an electromagnetic wave.
C asound wave.
]

a lransverse wave.

28 In which situation does diffraction ocour?
A A wave bounces back from a surface.
B A wave passes from one medium into anather.
C A wave passes through an aperture.
D Waves from bao identical sources are superposed,

14
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29 The diagrams show the arrangement of apparatus for a Young's slits experiment and also part of
the pattern formed on the screen with a ruler placed next to it

screen
-
—_— .
e $o.90mm
e
- S.0m -
dark —__
'E 30 mm
hngh' — I
I
W—
e — 20 mm
= S
[ A—

What is the wavelength of the light?
A 48x10"m B 54x107"m € 32«10"m D 34x=10%m

May/June 2011 (13)

22 A gource of sound of constant power P s siluated in an open space. The intensity § of sound at
distance rrom this source is given by

= B
1 4zt

How does the amplitude a of the vibrating air molecules vary with the distance r from the source?

AR 1 B ax.Ji C axr D axs
r L3

15
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23 The four graphs reprasant a progressive wavea an a stretched string. Graphs A and B show how
the displacement o varies with distance x along the string at one instant. Graphs C and D show
how the displacement o varies with time [ al a particular value of x.

Tha labals on the graphs ars intended to show tha wavelangth A, the pariod T and the amplitude
a of the wave, but only one graph is correcily labelled,

Which graph is carrectly labelled?

24 'Which statement aboul sound waves in air al constant temparature is comect?

Amplitude is inversely propartional to velocity,

Velocity is proportional lo wavelength,

A
B Freguency is imersely proportional to wavelength,
C
D Wavelength is proportional to amplitude.

25 Which electromagnelic wave phenomeanon is neaded to explain the spectum produced when
white light falls on a diffraction grating?

A  coherence
B interferance
C polarisation
D refraction

16
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26 A diffraction grating with 500 lines per mm is used (o observe diffraction of monochromatic light of
wavelength G600 nm.

The light is passed through a namow slit and the grating is placed so that its lines are parallel to
the slit. Light passes through the slit and then the grating.

grating
1 X

sy P

Z

An obaarver views the siit through the grating at different anglas, moving his head from X paralled
to the grating, through Y, opposite the slit, 1o Z parallel to the grating on the opposite side.

How many images of the siit does he see?
A 3 B 4 C B o 7

2T The basic principle of note production in a2 horn is to set up a stalionany wawve in an air column,
mouthpiace ._b-E'"
hearm

Faor the lowest note produced by a hom, 8 node is formed at the mouthpiece and the antinode is
formed at the bell. The frequency of thiz note is 7SHZ.

What are the fraquancias of the nexi two higher noles for this air column?

first higher note | second higher note
fHz fHz
A 113 150
B 150 225
c 150 300
D 225 375

17
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October/November 2011 (11)

27 P is a source emitting infra-red radiation and Q is a source emitting ultra-viclet radiation. The
figures in the table are suggested values for the wavelengths emitted by P and Q.

Which row is correct’?

wavalanglh wiavihength
armitted by P/m emitted by Q/m
A 5x 107" 5= 107
B 5= 107" §x 107"
c 5x 107" 5= 107"
D 5% 107 5 x 1070

28 The diagram shows a view from above of a doubla slit infarferance demaonsiration,

L is a monochromatic light source with a vertical fitameni. B is a barrier with two narrow verlical
slits and S s a scréan upon which imtarferance fringes form.

The Inensity is I at @ point on the screan whene the centre of the fringe pattern forms.

¥ihat is the intensity, at the same point, when one of the shits is covered up?

A I o 1
A £ 8 1 ¢ = o !
18
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29 Travelling waves of wavelength 20 cm are created in the air columns in a closed pipe P and an
open pipe Q. The lengths of the pipes are shown.

P 2

35cm S0cm
In which pipe or pipes are stationary waves formead?
A PandQ
B P only
C Qonly
D neither F nor Q

30 Coherent waves are produced at P and at Q and travel cutwards in all directions. The ling RS i
halfway between P and Q and perpendicular o the line joining P and Q. The distance RS is much
greater than the distance PQ.,

P R ]
- S L
MOT TO
SCALE
- .. S ........ b e s e e e ¥
5

Along which kne, or lines, is an inlerference pattern observed?
A both RS and XY

B RZaonly

C XY only

O meither RS nor XY

19
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October/November 2011 (12)

24 A wave that can be polarised must be

A

B
Cc
D

longitudinal.
progressive.
stationary.

transversa.

25 Which statement about electromagnetic radsation is correct?

A

B
Cc
D

Waves of wavelength 5 x 10™"m are high-energy gamma rays.

Waves of wavelength 3 x 10°*m are ultra-violet waves.
Waves of wavelength 5 x 10" m are infra-red waves.

Waves of wavelength 9 x 107 m are light waves.

26 The diagram shows two sinusoidal waveforms.,

L

displacemeant

wavalom P

is

20
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waveform O

VUV VY

Al time { = 0 the waves are in phase. At the dotted line, = 18s.

i's

At which time is the phase difference between the two oscillations ¥ of a cycle?

A 40s B 45s C B8.0s D 90s

27 A sound wave is sel up in a lang tube, closed al one and. Tha length of tha lube s adjusted uniil
the sound from the tube is loudest,

¥ihat s tha nature of the sound wave In the tuba?
longitudinal and progressive
longiludinal and staticnary

transverse and progressive

2 0 @ =

Irangverse and stationary

28 Two light sources produce visible inerference fringes only in cartain circumstances,
Which condition enables visible interference fringes 1o be formed?

using a white light source

uging incoharent Sounces

using ona light source which is polarised at right angles o light from the other source

2 0 m »

using sourcas from which the light does not overdap

21
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May/June 2012 (11)

26 Two waves E and G are shown, The waves have (he same speed.

displacemsant

displacament
¥a

vA
Al ¢

NN
\/3 time /ms _FU_T U \_/& \/é time /s

E €]

Which statement s cormact?

¥Wave E has & smal

o 0 m ®

Wave E has a smal

WWave E has a grealer amplitude than wave G.
Wave E has a greater intensity than wave G.

ler frequency than wave G.

ler wavelength than wave G.

27 The diagram shows a displacemeni-fime graph for a progressive wave.

fmm

. /\ VANVAN

I
b 3I] 3 5 51]
um!ms

What are the amplitude and frequency of the wave?

+6018 -375 2833

amplitude/mm frequency/Hz
A 5 40
B 5 50
c 10 40
O 10 50
22
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28 Which cbservation indicates thal sound waves are longitedinal?

A

B
c
D

Sound can be reflected from a solid surface.
Sound cannof be polarised,
Sound is diffracted around cornars.

Sound is refracted as it passes from hot air to cold air,

29 To produce a stationary wave, two waves must travel in opposile directions throwgh the sama
sSpace.

Which statement about the properties of the two waves must also be true?

A

B
c
D

The waves must have equal frequency, but a different speed and wavelength

The waves must have equal spead, but a different wavedength and frequency.

Tha wawves must have equal speed, frequency and wavelengih,

The waves must have equal wavelength, but a different speed and frequency.

A0 A diffraction grating is used to measure the wavelength of monochromatic light, as shown in tha
diagram.

grating —__ _

mongchromati —————
light

=

T first order maximum

__—first order maximum

The spacing of tha slits in the grating is 1.00= 107 m. The angle between the first order diffraction
maxima is 70.0°%,

What is the wavelangth of the light?

A Z28Tnm B 470nm T ST4nm (]

May/June 2012 (12)

26 A surveyor's device emits a laser pulse,

B840 nm

Whal is the time taken for the pulse o traved from the device o a wall 150 m away, whane il is
refected, and hen reluen (o the devica?

A 00508 B 0.10ns C 0.50pus ]

1.0 s

23
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2T The period of an electromagnetic wave s 1.0ns.

Vimat are the frequency and wavelength of the wave?

frequeancy / Hz wavelangth/m
A 1.0 3.0 « 10"
B 1.0 « 10° 300
c 1.0 « 10° 0.30
D 1.0 10" 3.0« 10"

28 X and ¥ are two points on the surface of water in a ripple tank. A source of waves of constant
frequency beging fo generate waves which then travel past X and Y, causing them to oscillate.

WavEs

Y

water surface
x

What is the phase difference between X and Y7

A 4A5® B 135° e 180° o 270"

29 A monochromatic plane wave of speed ¢ and wavelength A s diffracted at a small apariure.

The diagram illustrales sucocessive wavelronis.

-3

After what fime will some portion of the wavefront XY reach point P?

x

Y

A 24 B 24 o 94 p 44
[H [+ G

24
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30 A standing sound wave is el up between a loudspeaker and a wall,
A microphone is connected to a cathode-ray oscilloscope (c.r.o.) and is moved along a line
direcily batweean the lbudspeaker and the wall. The amplifude of the trace on the c.r.o. rises to a
maximum at a position X, falls to a minimum and then rises once again to a maximum at a
position Y.
The distance between X and ¥ is 33cm. The speed of sound in air is 330ms™",

Which diagram represents the c.r.o. trace of the sound received at X7

A B
. | lab
T
N A /
|
time base 0.50mal cm 1?r'n time base 0.50ms /cm 1;1
c o

NI ANANANANA
% AR
|

lima base 0.80msfem 1cm timea basa 0.50ms/cm 1:;1

May/June 2012 (13)

28 The diagram shows a displacemeni-lime graph for a progressive wawve.

.

displacemeant 3
imm
0
5
lﬂ'i'ﬂlll'l‘lﬂ
5

What are the ampiteda and frequency of the wava?

25
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Whal are the ampliude and frequeancy of the wave?

amplitude/mm frequency/Hz
A 5 A0
B 5 a1
C 10 A0
D 10 501

27 Two waves E and G are shown. The waves have the same speed.

displacement

Yo

Which statement is correct?

A

B
Cc
D

Wave E has a greater amplitude than wave G,
Wave E has a greater intensity than wave G.

Wave E has a smaller frequency than wave G.

Wave E has a smaller wavelength than wave G.

displacement

Yo
0

—yl‘

26
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28 A diffracton grating is used lo measure the wavelength of monochromatic light, as shown in the
diagram,

grating —___

T First order maximum

monschromatic ———————
light

. firsi order maximum

i

The spacing of the slits in the grating is 1.00= 10%m, The angle between the first order diffraction
maxima is 7.0,

What is the wavalength of the light?
A 287nm B 470nm C S7T4nm D S40nm

29 Which observation indicates that sound waves are longltudinal?
A Sound can be reflected from a solid surface.
B Sound cannot be polarised.
C Sound is diffracted around cormers
D Sound is refracted as it passes from hol air lo cold air,

30 To produce a stationary wave, two waves must travel in opposite directions through the same
space.

Which statement about the properties of the two wawves must also be trua?

A The waves must have equal frequency, bul a different speed and wavalangth.
B The waves mus! have equal speed, but a different wavelength and frequency.
T The waves must have equal speed, frequency and wavelength,

D The waves must have equal wavelength, but a different speed and frequency.

27
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October/November 2012 (11)

26 The diagram shows a graph of displacement against time for a sound wave.

&

displacement _/C\_ J/ | I
1 l 1

The intensity of the sound is halved.

Which graph shows the displacement of this sound wave?

T AT

u JEERE
a \/ tima 0 "'v : 1\){ | time
C ]
'y
displacemant L 11 , —|_| displacement /L‘ - .
1% B ':__:I ARy _;F\T |
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27 What do not travel at the speed of light in a vacuum?
A alectrons
B microwaves
C radio waves
D X-rays

28 A musical organ produces notas by blowing air inlo a sel of pipes that are opan at one end and
closed at the olher,

What is the lowest frequency of sound produced by a pipe of length 10m?
{The speed of sound in the pipa is 320ms™.)

A 4Hz B 8Hz C 16Hz D 32Hz

29 Monochromatic Bight is directed at a diffraction grating as shown.

Which diagram shows all the possible direclions of the light, after passing through the grating,
that give maximum inlensity?

A B Y

29
+6018 - 375 2833 www.chempraxis.com.my



7\

R"QEMPRHH;E
‘U

LimYC

October/November 2012 (12)

28 The diagram shows two dentical loudspeakers driven in phase by a common audio-frequancy

S0urcea.

identical
loudspeakers

laud

Qupet

audio-frequency
SUnca

= |3

Guiet

I

i
b

When a student mowes along line XY, she notices that there are vanations in the loudness of the
sound. Tha regions in which tha sound is heard are allernately lowd and quiat as indicated on the

diagram.

How may the distance between loud regions be reduced?

A decreasing the distance a between [he spaakers

increasing distance o

B
C increasing the frequency of the audio-frequency source
1]

increasing the power output from the audio-frequency source

+6018 -375 2833
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29 A horizontal glass wbe, closed al one end, has a layer of dust laid inside i1 on ils lower side.
Sound is emitted from a loudspeaker that is placed near the open end of the tube,

The frequency of the sound i vared and, al one frequency, a stationary wave is formed inside
the tube so that the dust forms small heaps.

The distanos between four heaps of dust is 30cm.

: \ /WWV\_/IHH_ El‘aﬁ-j tum

loudspeakear 30 cm

The speed of sound in the tube is 330ms ™.

¥hat is the frequency of the sound emitted by the loudspeaker?
A 1B50Hz B 2200Hz G 3300Hz D GE00H:z

30 Monochromatic kg of wavelength 880 nm passes through a diffraction grating with 300 lines per
mm, producing a series of maxima on a screen.

BCreen

diffraction
grating

What is the grealest number of maxima thal can be obsarved?

A 4 B 5 c 8 D 9

31 The diagram shows a cathode-ray oscilloscope display of an electromagnetic wave.

[
| /T

The time base setting is 0.20 psem™.
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Which statement is cormact?

A  The frequency of the wawe is 2.5 MHz and i lies in the radic wave region of the
electromagnetic spectrum.

B The frequency of the wave is 2.5 MHz and it lies in the microwave region of the
electromagnetic spactrum,

C The frequency of the wawa is 50 MHz and it lies in the radio wave region of thea
electromagnelic spectrum,

D The frequency of the wave is 50 MHz and it lies in the microwave region of the
aslactromagnatic spectrum,

October/November 2012 (13)

26 The diagram shows an air-filled pipe open at both ends. The length of the pipe s 1.00m and the
lower surface of the inside of the pipe is covered with a layer of fine sand.

1.00m

When a source of sound of a single frequency is pul near one end of the pipe, the air in the pipe
is found to resonate and a pattern in the sand shows that a standing wave containing three nodes
is formed within the pipe,

The speed of sound in giris 330ms "

What is the frequency of the sound?

A 330Hz B 485Hz C 990Hz D 1320Hz

32
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2T A stationary sound wave is formed in 8 measuring cylinder by blowing across the top, as shown.

Which siatement is comact?

A The lundamental frequancy of thae stationary wave decreases when somea waler i added lo
the cylinder.

B The stationary wave in the odinder is caused by the superposition of two wavas moving in
opposile directions,

€ The stationary wave in the cylinder i polarised.
D The stationary wave will have an antinode al the bottom of the cyinder

28 Diffraction can ba ocbsarved when a wave passes an obstruction. The diffraction affect is grealest
when the wavelangth and the obstruction are similar in size,

For waves travelling through air, whal is the combination of wave and obstruction that could best
damonstrale diffraction?

A microwaves passing a sieel post
B radio waves passing a copper wire
C sound waves passing & human hair
D wisible hight waves passing a gate post
29 A health inspector is measuring the intansity of a sownd. Near a loudspeakear, his metar recaonds

an intensity I. This corresponds to an amplitude A of the sownd wave. At anothar position, the
meler gives an intensity reading of 21,

Whatl iz the corresponding amplitude of the sound wave?

A A B 2A C 2A D 44

Jz

33
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24 A Eight wave of amplitude A is incident normally on a surfaca of area 5. The power per unit areéa

reaching the surface Is P.

The amplitude of the light wave is increased 1o 24, The light is then focussed on fo 8 smaller

1
aren .35.

What is the power per unit area on this smaller area’?

A

B
c
D

25 A wave has a speed of 340ms"" and a period of 0. 28 ms.
What is its wavelangth?

A 0L0B5Em

6P
18P
12P
6P

B %m C 12=10"m

D 12=10°m

26 'Which lina in the table summarises the change in wave characteristics on going from infra-red to
ultraviclel in the electromagnetic specirum’?

freqguency

o 0O m >

decreases
decreases

increasas

fncreases

speed in a
Vacuum

decreases
remains constant
ramains constant

increasas

2T Light of wavelength 800 nm is incident on a pair of shits. Fringes with a spacing of 4.0 mm are
formed on a screen,

What will be the fringe spacing when the wavelangth of the light is changed 1o 400 nm and the
separation of the slits is doubled?

A

=]
c
D

1.3mm
A.0mm
5 Amm

12 mim

+6018 -375 2833
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2B The speed of a transverse wave on a strelched string can be changed by adjusting the tension of
the string. A slationary wave pattern is set up on a sitretched string using an oscillalor set at a
fraquency of 650 Hz.

Fi
fiwed

paint
e

oscillator

How must the wave be chamged to maintain the same stationary wave pattemn if the applied
fraquency is increased 1o 750 Hz?

A Decrease the speed of the wave on the string,

B Decrease the wavelength of the wave on the string.
G Increase the speed of the wave on the siring.

D Increase tha wavelangth of the wave on tha string,

29 MNoise reduction headphones acltively produce their own sound waves in order to cancal oul
external sound waves.

A microphone in the headphones receives waves of one frequency. A loudspeaker in the
headphaoneas than produces a wawva of thal frequency bul of a different phase,

What is the phase difference bebtween the axternal sound wave and the wave produced by the
loudspeaker in the headphones?

A G907 B 1807 C ZfF D aso®

May/June 2013 (12)

24 The onder of magnitude of the frequency of the shortest wavelength of visible light waves can be
expressed as 10" Hz

What is the value of x7
A 12 B 13 cC 14 D 15

35
+6018 - 375 2833 www.chempraxis.com.my



A
EC_HEMPHHHE

"/ Lim YC

25 The diagram shows two waves X and Y.

)
displacement

0 p /(wavex ;
0 \/ U Nwavey time

Wave X has amplitude 8 cm and frequency 100 Hz.

36
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What are the amplilude and the frequency of wave Y7

o O @ P

amplitude/em | frequancy /Hz
2 33
2 300
4 33
4 300

26 What is correct for all fransverse waves?

A
B
c
D

They are all electromagnetic.
They can all be polarisad.
They can all travel through a vacuum.

They all involve the cecillation of atoms.

2T A fransmitter of eleciromagnetic waves s placed 45cm from a reflective surface.

transmitter

]

45cm

reflective surfaca

The emiited waves have a frequency of 1.00GHz. A stationary wave is produced with a node af
the transmitter and a node al the surface.

How many antinodes are in tha spaca batweaen the transmitler and the surface?

F-

1

B 2 c 3

D 4

37
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28 A teacher sels up the apparatus shown fo demonstrate a two-slit interference pattern on the

SCNsEn.
SereEn
single ‘“;fh."-l"“
&I
mrm - { i o
of light . R o
o r

Which change 1o the apparatus will increase the fringe spacing?

decreasing the distance p
decreasing the distance g
decreasing the distance r

o O m B

decreasing the wavelangih of tha light

29 Monochromatic light of wavelength 5.30 = 10 " m is incident normally on a diffraction grating. The
first order maximum is observed al an angle of 15.4° to the direction of the incident light.

What is the angle between the first and second order diffraction maxima’?
A TB° B 154° c 187" D 320

May/June 2013 (13)

22 Which statement about different types of electromagnetic wave is correct?

A The frequency of infra-red waves is less than the frequency of blue light.

B The frequency of radio waves is greater than the frequency of gamma rays.
C The wavelength of red light is less than the wavelength of ultraviolet waves.
D

The wavelength of X-rays is greater than the wavelength of microwaves.

23 Orange light has a wavelength of 600 nm,
What is the frequency of this light?
A 180GHz B 180Hz C S500THz D S500kHz

38
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24 Eleciromagnetic waves of wavelength 4 and frequency [ iravel at speed ¢ in @ vacuum,

Whalt describas the wavelength and speed of electromagnetic waves of frequency 727

wavelangth Eﬁu-;na
A Al2 el2
B Al2 £
c 24 &
D 24 2c

25 When the liquid crystal display of a calculator is observed throwgh a polarising film, the display

changes as the film is rotated.

Which property describes (he radiation from the calculator display?

unpolarised
a longitudinal wawa

a lransvearsa wave

2 o m »

a wave with a 3 cm wavalength

26 A sound wave has displacament y at distance x from its source at time f,

Which graph comectly shows the amplifude & and the wavelength 4 of the wave?

: [N\
u l \\/ \ distance «

AN

I
v

=

\ distance x
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27 A parallel baam of red light of wavelangth T00nm is incident normally on a diffraction grating that
has 400 lines par millimetre.

What is the total number of transmitted maxima?
A 3 B 4 C B D 7

28 The diagram shows a standing wave on a string. The standing wave has three nodes Ny, Nz and

M.

Which statement is correct?

A All paints on the string vibrate in phase,

B All points on the string vibrate with tha same amplituda.

C Poinis equidistant from N; vibrate with the same frequency and in phase.

D Paoinis equidistant from M, vibrate with the same frequency and the same amplitude.

40
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25 The diagram shows a skelch of a wave pattern, over a short pariod of time.

Which description of this wave is comeci?

A The wave is longiludinal, has a wavelength of 20cm and is stationary.
B The wave is transverse, has a wavelength of 20cm and is stationary.
C  The wave is transverse, has a wavelength of 40cm and is progressive,
D

The wave is ransverse, has a wavelength of 40cm and i3 stationary.

26 Which statement about a light wave and a sound wave is correct?
A Both can be polarisad,
B Both can travel through free space.
C Both have a frequency inversely proporional to their wavelength,
D Both have an intensity proportional to their amplitude.,

27 The sound from a loudspeaker placed above a lube causes resonance of the air in the fube,

A stationary wave is formed with two nodes and two antinodes as shown,

T __—houdspeaker

60.0cm

1
The speed of sound in air is 330ms™".

What is the frequency of the sound?
A 413Hz B 550Hz C B30Hz D 1650Hz

41
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28 Light of wavelangth A passes throwgh a diffraction grating with slit spacing d. A sariés of lines is

observed on a screan,
light of H'
wavalength 4
diffraction
grating

What is the angle o bebween the bwo first order lines?

i1

neif 4 in-' £ i A
A sin ] B sin !.d,J C 2sin [M]

\2d

29 A student connects two loudspeakers to a signal generator.

—q

signé
generator

o

fi

fi

scraan

P

ol ofder lifd

&t order lime

As the student walks from P to Q, he notices that the loudness of the sound rises and falls

repeatedly

What causas the lbudness of the sound to vary?

A diffraction of the sound waves
interference of the sound waves

B
C  polarisation of the sound waves
8]

reflaction of the sound wawes

+6018 -375 2833
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30 When plane-polarised light of amplitude A is passed through a polansing filter as shown, the
armplitude of the light emarging is Acosad

amplitude A
imtensity [

plane-polarised
light

. amplifude A cos®
palarising fiter

The imtensity of the initial beam is T,

What is the intensity of the emerging Bght when & is 60,0°7

A 02507 B 05007 C 07501 D 0QB&asT

October/November 2013 (13)

24 Electromagnetic waves from an unknown source in space wene found to be significantly diffracted
when passing through gaps of the order of 107 m

Which type of wave are thay most likely o be?

A radio waves
B microwaves
C infra-red waves
o

ultraviolet waves

43
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25 The graph shows how the height of the waler surface at a point in a harbour varies with time [ as
waves pass the point,

- I/ﬁ_\ 2N

mean height \\\____/ \\.\ -
i 1

What are p and g7

P q
B displacameant period
B displacement wavelength
C amplitude period
D amphitude wavelangth

26 The three waves shown in each diagram have the same ampliivde and frequency bul differ i
phase.

They are added togather to give a resullant wave.

In which case is the resultant wave zem?

... 0.4
P VX D

VNN NN LN
NS Y £ NS
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27

28

29

A stationary sound wave has a series of nodes. The distance batween the first and the sixth node
is 30.0 cm,

What is the wavelength of the sound wave?
A 50cm B &0cm C  10.0cm D 120cm

What is meant by diffraction?

A Addition of two coherent waves to produce a stationary wave pattern.

B Bending of waves round an cbstacla.

C Change of direction when wawes cross the boundary between cne medium and another,
D Spliting of white light into colours.

A student sels up apparatus o observe the double-sht interference of monochromatic light, as
shown,

manochromatc
light

—_— g

dauble-slit
SCreen

Interference fringes are formed on the screen,

Which change would increase the distance between adjacent fringes?

A

B
c
D

Decreasa the distance between the two slifs,
Decrezsa the width of each slit,
Maowe the screen closer to the double-slit.

Lise light of a higher frequency.

May/June 2014 (11)
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22 Which statement aboul longitudinal waves Is comrect?

A Longitudinal waves include radio waves travelling through air,

B Particles in a longitudinal wave vibrate a1 right-angles o the direction of transfer of wave
anargy.

C Some types of longiludinal wave can ba polarised.
D Stationary waves can be produced by the suparposibon of longitudinal wavas.

23 The order of magnitude of the frequancy of the longast-wavalength ullraviclal waves can be
expressed as 10"Hz,
What is the value of x?

A 13 B 15 c 17 D 18

24 The speed v of waves in deep water is given by the equation

7. G4
.

v
where 2 is the wavelangth of the waves and g is the acceleration of free fall.

A student maasures the wavelength 2 and the frequency f of a number of thess waves.
Which graph should he plot to give a straight line throwgh the origin?

A against 4

B fagainst A

C fagainst %

D { against ::
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25 A stationary wave on a siretched string s set up between two points P and T.

L
vibrator

Which statement aboul the wave is correct?

A Point R iz at a node,

B Pgints Q and 3 vibrale in phase.

C The distance between P and T is three wavelengths.
D

The wave shown has the lowest possible frequency.

26 A paraliel bearm of white light passes through a diffraction grating. Crange light of wavelength
600nm in the fourth order diffraction mazimum coincides with blue light in the fifth order
diffraction maximum.

What is the wavelangth of the blue light?
A 450nm B 480nm C S500nm D F50nm

2T The kagic principke of note prodecton ina harm s to sat up a stationany wave in an air column,
mouthpiece bell
.\lt=ﬂ#
hom

For any note produced by the horn, a node is formed at the mouthpiece and an antinode is
formed at the bell, The frequency of the lowest note is TSHz.

What are the frequencies of the next two higher notes for this air column?

firgt higher note | second highar nota
fHz /Hz
A 113 150
B 150 225
c 150 300
D 225 ars

47
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22 What, to two significant figures, are the period, the frequency and the amplitude of the wave
represented by the graph?
displacemeni h e {
imm | ] . ]
IEEEEEL NE S
m——
oE
A
44 . |- .-
jf 1 .l | 1 - - AN m | .-
=10 HHH I
penod | frequency | amplitude
s fHz fm
A 0.0027 370 0.00ET
B 0.0031 320 0.013
c 0.0035 290 0.0067
D 0.0042 240 0.013

23 A sound wave consisls of a seres of moving pressure vanations rom the normal, constant air

prassura.

The graph shows these pressure variations for two waves at one instant in time,

+6018 -375 2833
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Wave 1 has an intensity of 1.6 x 10°%Wm™,

What is the intensity of wave 27
A 24 < 107%Wm
B 3.0=10%Wm™
C 36x10%Wm™
D 45«10"Wm™

24 The diagram shows a verlical cross-section through a waber wave moving from lefl to right.

Al which point is the water moving upwards with maximum speed?

49
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25 The principle of superposition states that a certain quantity is added when two or more waves
meet al a point,

What is this guantity?
amplitude
displacement
intensity
wavelangth

o 0O m »

26 Light passes through a diffraction grating ruled at 1000 lines par cm and the same wavalength of

light also passes through two nammow slits 0.5 mm apart. Both sfluations produce intensity maxima
and minima on a screen,

Which statement about the separation of the maxima on the screen and the sharpness of the
maxima is correct?

A The diffraction grating maxima are less widely spaced and are less sharp than the two-slit
maxima.

B The diffraction grating maxima are less widely spaced and are sharper than the two-slit
Mmaxima.

C The diffraction grating maxima are more widely spaced and are bess sharp than the two-slit
M.

D The diffraction grating maxima are more widely spaced and are sharper than the two-slit
maxima.

27 The diagram shows an experimeni which has been set up lo demonstrale two-source
interference. Microwaves of wavalength 2 pass through two slits 5, and 5.

1 8 | — "__-__.-_-- T 1
i | ---------- b o e s e e smesesasmsssssssssssssssssssessnaas 0 :D
microwave 5 microwamve
fransmitier _ matal plate detector
= with two slits

The detector iz moved from point O in the direction of the arrow, The signal delecied decreases
until tha detaclor reaches point X, and théan slards to increasa again as the delector moves

beyond X.
Which equation cormectly determines the position of X7
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OxX=4i

OxX= 452

S X-SX=4
S -5 XK= 42

o 0 o »

May/June 2014 (13)

25 A cathode-ray oscilloscope (c.r.0.) displays a waveform corresponding to a sound wave,

In order to determine the frequency of the sound wave, which part of the displayed waveform
must be measured and which c.r.o. setting must be known?

"::fr;:g o c.r.0. setting
A amplitude time-base
B amplitude Y-gain
Cc wavelength time-base
D wavelength Y-gain

26 Whal is the approximate range of reguencies of infra-red radiation?
A 1x10°Hz to 1x10°Hz
B 1=x10°Hz 1o 1x10"Hz
C 1x10"Hz to 1x10"Hz
D

1%10"Hz to 1x10"Hz

51
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27 A small source emits spherical waves.

SOUICE

The wave intensity I at any point P, a distance r from the source, is inversaly proportional to r<.
VWhat is the relationship between the wave amplitude & and the distance r?

A &1 B aoxl C ax D ax L
r F ri !

28 A student attempts o show the interference of light using two identical green LEDs.

Which statement explains why the experiemant will not succeed?

A The light waves from the sources are nol coherant,

B The light waves from the sources do not have the same amplitude,
iC  The light waves from theé sources have a range of wavalengths.,
D

The light waves from the sources are not monochromalic,

52
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28 A slationary wave is sel up on a strelched string, as shown.

[

P

Which stalement about the points on the string is comect?

A Point O vibrates with the largest amplitude.

B Poinls P and R vibrate in phasa.

€ Point S is an anlinode.

D The horizontal distance between R and 3 is half the wavelength,

30 Monochromatic light s incident on a diffraction grating and a diffraction patiem s observed,

Which line of the table gives the effect of replacing the grating with one thal has more lines per

metre?
murmbser of arders of angle batweean first and
diffraction wvisibla second orders of diffraction
A decraasas decraasas
B decreases increases
c INCrEAses ECreases
D increasas iNCraasas

October/November 2014 (11) & October/November 2014 (12)

22 Which slalement aboul slectromagnelic radiation is correct?
A Waves of wavelangth 5 = 107" m are high-anergy gamma rays.
B Waves of wavelength 3 = 107" m are ultra-violel waves
€ ‘Waves of wavelength 5 = 107" m are infra-red waves,
D

Waves of wavelength 8 = 107" m are light waves.

53
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23 When sound travels through air, the air particles vibrate. A graph of displacemeant against time for

a singhe air partiche is ahown,

[

displacemant /\
i]

[\

AV

Which graph best shows how the kinstic energy of the air particle varias with time?

A
kinetic 4

NS\

0 -j— EIT tirme

kinelic

=hann

I

=M

kinetic 4

0

kinatic
energy

0

i /\ /\
) T | N
T 2T

tirme

L

24 Which statement describes a situation when polarisation could not occur?

Light waves are reflected.
Light waves ane scallered.

Microwaves pass through a metal grid.

o o m P

Sound waves pass through a melal grid.
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25 A stationary sound wave is produced in a tube,
Which statement describes the wave speed?
It is the distance bebweesn two adjacent nodes divided by the period of the wave.

It is the speed at which energy is transferred from one antinode o an adjacent antinode.
It is the speed of a particle at an antinoda.

o 0O @ P

It is the speed of one of the progressive waves that are producing the stationary wave,

26 Two identical loudspeakers are connected in seres 10 an a.c. supply, as shown

X
o =.
~ 5
o :
Y
Which graph best shows the variation of the intensity of the sound with distance along the line
Y7
A B
o W o LVW
0 ~ LR Ol ASE
X Y X Y
distance distance
Cc D
intensity l\ intensity ['\/\/\J‘v\
oW avARaY el o A
X Y X b ¢
distance distance
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2T A diffraction grating experiment s set up using yellow light of wavelength 600nm. The graling has
a slit separation of 2.00 pm.

2nd order yellow

15t order yellow

—_—
ightof %
wavelength  9rating
G600 nm
What is the angular separation (#; — &) batween the first and second order maxima of the yallow
light?
A 175" B 19.4° c 389 D 543

October/November 2014 (13)

26 Which statement about waves is correci?

A Al electromagnetic waves travel al the same spead in @ vacuum,

B Longitedinal waves can be polarised.

G The amplitude of a wave is direcily proporional to the anergy transferred by the wave.
D The frequency of infra-red light is greater than the frequency of ultra-vicled light.
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2T The varation with distance x of the intensity I along a stationary sound wave in air is shown by
the following graph,

3
I
0 T . -
0 5.0 10.0 15.0
xicm
The speed of sound in air is 340ms™".
What is the frequency of the sound wave?
A 1TO0Hz B 22T0Hz C 3400 Hz D 6B0O0Hz

28 Plane wavelronts in a ripple tank pass through a gap as shown,

e

Which propery of the wave will be different at Q compared with P?

A velocity
B frequency
C ampliude

D wavelength
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28 An organ pipe of length [ is open at both ends, Notes are produced by the pipe when stationary

waves ara sat up.

Tha spaed of sound in the air column s v

What is the lowest (fundamental) frequency of the note preduced by tha pipe?

A &V B ¥ c ¥ D ¥

{ { 21 41

30 Interference fringes are produced on a screen by double-glit interference using light of

wavelangth 600 nm. The fringa separation s 4.0mm and the separation of the slits is 0.EDmm.

Whalt is the distance betwesan the double slit and the screen?

A 025m B 040m C 26m D 40m

May/June 2015 (11)

24 A sound wave moves with a speed of 320ms™' through akr. The varation with time of the
displacement of an air particle due o this wave i shown in the graph,

displacement 0.2
i /\ /\ /\
f."
?\/ \/E 1 l:l-l'\l tima/ms
—0.2+

Which statement about the sound wave is cormact?

A The frequency of the wave is S00Hz,

B The graph shows that sound is a transverse wave,

C Thea infensity of the wawe will ba doubled if its amplitude is increased to 0.4mm.
D

The wavelength of the sound wave is 1.28m.

25 Awave of frequency 15Hz travels at 24ms”" through a medium.
Whal is the phase difference between two points 2m apart?

There is no phase difference,

They are out of phase by a quarter of a cycle.

Thay are out of phase by hall a cycle.
They ara out of phase by 0.8 of a cycle.

2 O m ®»
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26 A wave of amplitude & has an intensity of 3.0Wm =,
What is the intensity of a wave of the same frequency that has an amplitude 287
A 42Wm™? B &60Wm™ c 90Wm™ D 12Wm™?

2T An electromagnetic wave has a wavalength thal is numerically of the same order of magnitude as
the diameter of a nucleus.

In which region of the alectromagnetic specirum does the wave occur?

A gamma ray
B X-ray

C  wisible light
D infra-red

28 The diagram shows a stationary wave on a sting at hwo nstanls of mamum  veartical

displacameant.
a0cm
g “\
The frequency of the wave iz 12Hz
What is the spead of the wava?
A 3Bms’ B 7.2msg’ C 380ms”’ D 720ms™"
59
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29 A loudspeaker emitling sound of frequency Fis placed at the open and of a pipa of length [ which
is closed al the other end. A standing wave 15 sel up in the pipe.

loudspeaker ,_I:i

& seres of pipes are then set up with either one or two loudspeakers of frequency £ The pairs of
louvdspeakers vibrate in phase with each other.

[

ik

Which pipe contains a standing wave?
|

E
T

21

DE{ 21 )]

30 In a double-slit experiment the distance between the fnnges, on a screen, was too small o
measura.

What would increase the distance between the fringes?

A increasing the distance between the light source and the slits
B increasing the distance batween the slits and the screan

G increasing the distance between the slits

D increasing the frequency of the light source

60
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24 Two hght waves of Ihe same frequency are represanted by the diagram.

displaceman

e -

ﬂn__r,_.-'ﬁ'nu 0

1507 B 2200 C  260°

T T 1]
SO0 Qﬂﬂ phase angle |

What could be the phase difference between the two waves?

D 330°

25 A sound wave has a speed of 330ms™ and a frequency of S0Hz,

What is a possible disfance babaiin bad paints on the wave that have a phase differance of 60F7

A 003m B 11m C 22m

wanses from bwo sources?

A

B
c
O

The frequencies of the wo sources must be egqual.

The sourcas micsl be cobodant,
The sounces mus! emit waves of egual amgplitude,

Tha waves from the two sources must overlap.

D &668m

¥What is not an essential condion for an observable interference patlemn 1o occur betwesn the
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27 Source 3 emils microwaves with a constant amplitude. The microwaves hit 2 metal screen P and
ara reflected. A stationary wave is formed betwesn S and P. The wavelangth of the microwaves
ks much amaller than the distance babween S and P,

A detactor O is movwed al a slow, constant speed from S to P,
What happens lo the amplitude of the signal detected by Q7
A decresses steadily

B increases and decreasas regulary

C increases steadily

D remains constant

28 A pattern of waves was cbserved withouwt being able (o view the source of the waves. The palterm
is representad in the diagram.

\
|
\ \
b1 | \
%
§ \ L i 1 \
s L "I. L 1. l i 1
\ ) } \
: b | ! ! I [ I
5 r-‘ : r J r ’ J
; f , I I f
/ 4 / | —— region of minimum intensity
k.
; / T & : ! .
J,u' = region of maximum intensity
What can cause this pattern?
coharance only
B diffraction and interferance
G diffraction only
D interference only
62
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25 A calhoda-ray oscilloscopa (c.r.0.) is used to display the trace from a sound wawve. Tha limea-basea
is sat at Spsmm,

[ 1ocm
-
1em
What iz the frequency of the sound wave?
A B.TH=z B 67TH:z G 6.7kHz D &7kHz

28 A wave pulse moves along a stretched rope in the directon shawn.
—_—
- W4

Which diagram correctly shows the variation with tima [ of the displacamant £ of tha paricla P in

the rope?
f A 1 B
5 s
/ \ :
A I b1 t
5% C K 1 D
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27 The table contains statemeants about stalionary and prograssive waves.

Which rove s correct?

stationary wave progressive wave
A all particles vibrate all particles vibrate
with the same amplitude with the same amplitude
B energy is ransferred energy is transferred
along the wawve abong the wave
c particles in adjacent particles vibrate in phase
koops vibrate in antiphase with their immediate neighbours
D particles one wavelength particles one wavelength
apart vibrale in phase apart vibrate in phase

28 Which electromagnetic wave would cause the most significant diffraction effect for an atomic
lattice of spacing around 10" m?

A infra-red

B microwave
C  ulravioket
D X-ray

29 Wave generators al points X and Y produce watar waves of the same wavelength. Al point 2, the
waves fromn X have the same amplitude as the waves from Y. Distances XZ and ¥Z are as
shown.

Ke =

2dem 34 em

Z

When the wave generators operate in phasea, the amplitude of oscillation at Z is zero.
What could ba tha wavelangth of the waves?

A Zem B 3cm C 4cm D &om
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24

23

26

A sound wave is displayed on the screen of a cathode-ray oscilloscope, as shown,

The time-base sefling is 0,50 ms par division,
What is the frequency of the sound wave?
A 250Hz B 500Hz C G6T0Hz D 1300Hz

Parl of a car was damaged by heating when, on a sunny day, the car was left in front of a curved
mirrored building which focussed reflected sunlight onto the car.

Which siatement about sunlight correctly explains this observalion?

A Sunlight contains infra-red radiation

B Sunlight contains ultraviolet radiation

C Sunlight is a longifudinal progressive wave which carmies anargy.

D

Sunlight is a fransverse standing wave which carmies enengy.

A sludent sets up an experment o investigate double-shit interference of light but finds that the
interference fringes observed on the screen are oo close to each other to be distinguished.

red filter

light
sOuUrce

.,
“hxx ., o
“single  “double SCrEen
slit slit

Which change would help the student to distinguish the fringes?
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A
B
C
D

dacraasa the distance & babwean the by shits
imcrease the width of each shit
move the screen closer to the light source

use a bive filter instead of a red filker

27 Ships have been damaged by water waves with large amplitudes. These waves could have been
formed by adding the displacemenis of smaller waves.

Which term describes this phenomenon?

A

B
c
D

diffraction
polarisation
refraction

sUperposition

28 Watar wavas of wavalength 4 are diffracied as thay pass through a gap of width o in a bamier,

Which combination of wavelength and gap width would produce the greatest angle of diffraction?

gap width wavelangth
A ld 21
B 1d 14
c 2d 24
D 2d 14

October/November 2015 (12)

25 Which of the following wave molions may be used to demonstrate the phenomenon of

polarisation?
A a3 sound wave from a thunderclap
B & surface wave in a waler ripple tank
C  astalionary wave in an organ pipe
D astationary wave on a stretched wire
66
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26 The diagram shows the screen of a cathode-ray oscilloscope (¢.r.o.) displaying a wave.

i AN i
V¥ 13 / /

[
I

The time-base of the c.r.o. s set at 10 ms/ div.

What is the frequency of the wave?
A 0.24Hz B 42Hz C 12Hz D 24Hz

27 F is a source emilting infra-red radiation and Q is a source emitling ulira-violet radiation. The
figuras in the table are suggestad values for the wavelengths emittad by P and Q.

Which row s cormect?
wavelangth wavelangih
amitled by P/m amitted by Ci'm
A 5«10 5= 107%
B 5x 10" 5x 0™
e 5= 107 & x 108
D 5x107 5x o™

28 The diagram shows a tuning fork above a tube of air of length 25cm.

——

25cm

A stationary wase s set up in the lube with the same frequency as the tuning fork. The lower end
of the tuba is sealed. This is the minimum length of tube with the lower end sealed that creates a
slationany wawve.
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Which other lengths of tubes, sealad at their lower end, will also create a stationary wave?

A7.5cm and S0 cm
S0cm and T5om

T5em and 100cm

Qo O m

T5cm and 125cm

28 'White hght consists of many wawalengths. The wavelength of red light R is approoamately bwice
the wavelength of violet light V. When white light is incident normally on a diffraction grating,

several spectra can be formed.

Which diagram shows the possible distributions of hight in the firsl order and the second order

spedira?

W~ 2nd order

Ty

\_\sper.:trum

H"'\.

HI
R . 1st arder
v\ spectrum

withibe
C
H 2nd crdar
‘spactrum
"-\.\H\.I
V., 1t ordes
R '-_,spe-::tn.lm
-,.,r.’
| em—m
while

1 2nd crder
V', spectrum

=

") '| 15t order

:. = R | SpECtrUmM
whila

. 2nd order
R\ spectrum

v

R | 1st order

- | SpECium

wihile
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30 To produce a stationary wave, two waves must travel in opposite directions through the same
Space,

Which statement about the properties of the two waves must also be true?

The wavaes must have equal frequancy, bul a different speed and wavelangth.
The waves must have equal speed, but a different wavelength and frequency.
The waves musi have equal speed, frequency and wavelangth,

o O m P

The wavas must have equal wavelength, but a different speed and frequency.

October/November 2015 (13)

22 'When all the other features of a wave are conslani, which relaticnship s cormect?
Amplituda is directly proportional to velocity,

A

B Inlensity is directly proporticnal to amplitude.
C Velocity is directly propartional to wavelength,
D

Wavelength is direclly proportional to frequency.

23 A vibrating roed makes a water wave in a ripple tank, The graph shows the displacement of thea
wave al one instanl as it ravels away from the rod. The wave speed is 2.0cms ™.

displacement 44
Imm
2_/\ /\
f]
8 1.2\

] 0. distance /cm

e

—4 -

What is the frequency of the wava?
A 08Hz B 1.6Hz C 25Hz D 5.0H:z
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24 Polarisalion is a phenomenaon associaled with a certain lype of wave.
Which condition must be fulfilled if a wawve is to ba polarised?
A It must be a light wave,
B It must be a longitudinal wave,
C It must be a radio wave.
D

It must be a transverse wave,

25 Monochromatic light passes through two narmow slits and produces an interferenca pattern on a
screen some disiance away. The interference fringes are very close logether

Which change would Increase the distance betwesn the fringes?
A Increase the brightnass of the light source.

B Increase the distance between the slits and the screen.

C Increase the distance between the two slits.

D Increase the frequency of the ight used.

26 The following statemenis describe the diffraction of waves passing through a narrow slit.

Which statement is not comrect?

Both transverse and longitudinal waves can be diffracted.

Diffraction can only be seen with light when the light is monochromatic.
Fed light diffracts through a greater angle than blue light.

o o @ F

The angle of diffraction increases when the width of the sht decreases.

27 Monochromatic kght is direcled onlo a pair of slits. Interference fringes that are 2.0mm apart ang
ohsarved on a distant screan.
The fragquancy of the light used s than doubled and the slit saparalion 15 halved.

How far apart are the new interfarenca fringas?

A 0.50mm B 20mm C  4.0mm D 8.0mm
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28 A diffraction grating has N lings per unil length and is placed at 80° 10 monochromalic light of
wavelangth 4

What is the expressicn for & the angle to the normal to tha grating al which the third order
diffraction peak is observed?

A sing=_' B simﬁ=f"r§‘ C sing=3NA D sme'r=%:-

INA
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