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Part A : HKCE examination questions

< HKCE 1982 Paper I1- 12 >
A train of water waves is travelling from a deep water region to a shallow water region. ‘Which of the following properties of
the water waves will be changed ?

(1) wavelength

(2) frequency

(3) velocity

A. (1) only
B. (3)only
C. (1) & (3)only
D. (2) & (3) only

< HKCE 1982 Paper I - 13 >

A stationary wave is obtained by attaching one end of a string to a 50 Hz
vibrator as shown in the diagram. The velocity of the waves propagated

in the string is = S

A Olms? vibrator | |
B. 02ms’!

C. S5ms™ G
D. 10ms™

< HKCE 1983 Paper 11 - 23 >

A stationary wave is set up along a string by a vibrator as shown
in the diagram. If the frequency of the vibrator is 5 Hz, what is
the velocity of the wave set up in the string ? '

A. 25cms™!
B. 50cms™
C. 75cms™
D. 100cms™

<HKCE 1984 Paper II - 22 >
In a ripple tank experiment, a series of plane water waves are sent through a narrow slit. ‘Which of the following will have
changed when the water waves emerge from the slits ?

(1) wave speed

(2) wave pattern

(3) frequency

A, (only
B. (2)only
C. (1) & (2) only
D. (2)& (3) only

<HKCE 1985 Paper TI - 25 >

A stationary wave is produced in a string by a vertical vibrator as shown P
in the diagram. If P is at the crest of an antinode at a certain instant,

what is the direction of motion of the point 4 at that instant ?

A. upwards ’ vibrator

B. downwards wall
C. tothe right

D. momentarily at rest
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< HKCE 1986 Paper II - 24 >

Straight waves in a ripple tank are observed using a hand stroboscope with a single slit. The maximum frequency of rotation
of the stroboscope where a stationary pattern can be observed is 2 revolutions per second. The distance between the first
crest and the eleventh crest is found to be 0.2 m. What is the speed of the wave ?

A 02 B. 92 s
1 10

c 94 D. 94 pe
11 10

<HKCE 1987 Paper I - 12 >

The figure shows a stationary water wave at its maximum vibration.

What is the direction of the motion of a particle P at this instant ? P,

A. towards the right

B. upwards

C. downwards

D. momentarily at rest

<HKCE 1988 Paper II - 24 >

In a ripple tank, when water waves pass through a narrow gap in a barrier, what happens to its frequency and wavelength ?

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

< HKCE 1989 Paper II - 25 >

The figure above shows the wave pattern in a ripple tank from coherent point sources S; and §>. What kind of interference
occurs at X, Yand Z?

X Y V4
A.  destructive constructive constructive
B.  nointerference constructive constructive
C.  no interference destructive no interference
D. no interference destructive constructive

< HKCE 1989 Paper II - 26 >

A stationary wave is formed in a string. The above diagram shows the string at the instant of maximum displacement. What
will be the shape of the wave pattern one quarter of a period later ?
A, B. C. D.

/\/ \/\

1.

12.

13.

14.

< HKCE 1990 Paper II - 26 >

In a ripple tank experiment, a series of plane water waves passes through a narrow slit. Which of the following properties of
the waves will remain unchanged ?

(1) speed

(2) direction of travel

(3) frequency

A. (1) only
B. (2)only
C. (1) &(3)only
D. (2) & (3) only

<M¥KCE 1990 Paper I - 23 >

A straight pulse 4B is travelling towards a straight barrier PQ in a ripple tank as shown above. Which of the following

figures best shows the reflected pulse ?

A. B. | —— . |
Pr = 10 P 0" Qg

< HKCE 1991 Paper II - 24 >

7

7
é Obstacle

A series of water waves, generated in water of uniform depth, is travelling towards an obstacle as shown above. Which of the
following diagrams best shows the wave pattern after passing the obstacle 7

B. C. D.
A
/ / /

< HKCE 1992 Paper II - 24 >

In a ripple tank experiment, the pattern of plane water waves is frozen by l_lsing a
stroboscopic lamp flashing at a frequency of 50 Hz as shown in the above diagram.
If the frequency of the vibrator is 50 Hz, find the wavelength and speed of the waves.

Wavelength Specd
A. 4 om 2ms™!
B. 4cm 12.5ms™!
(¢} 5cm 25ms™! j€—20 cm—>]
D. 5cm 10ms™!
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16.

17.

<HKCE 1992 Paper II - 25 >

SIS

&

53 cm
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In a double-slit experiment, a source § sends waves towards two slits P and (9, which are equidistant from . The distances of
a point M from P and Q are 53 cm and 50 cm respectively. If constructive interference occurs at M, the possible wavelength
of the waves is

A, lem.
B. 2cm.
C. 4cm.
D. 6cm.

< HKCE 1992 Paper II - 26 >
Obstacle

V

/

i

Shallow
region

Deep
region

Tll1e figure above shows a series of plane water waves travelling in a shallow region of water. The waves pass through a small
slit to a deep region of water. Which of the following diagrams shows the wave pattern in the deep region ?
B. C.

§ § O \*

\ ! | T ‘
§ § §

] | ‘

i

< HKCE 1993 Paper II - 25 >

_______.._____g

P N Q
Twa vibrators P and Q are set to vibrate in phase in a ripple tank. MN is the perpendicular bisector of PQ as shown above,
‘Which of the following statements is/are true ?
(1) Constructive interference occurs along MN.
(2) Destructive interference occurs along PQ.
(3) A crest is always formed at M,

A. (1) only
B. (2)only
C. (1) & (3) only
D. (2) & (3) only

18.

20,

< HKCE 1993 Paper 11 - 23 > P

L

Plane water waves travel towards a straight barrier PQ as shown in the figure above. Which of the following diagrams best

shows the reflected waves ?
A. P B.

< HKCE 1994 Paper II - 20 >

A vibrator generates a stationary wave on a string. The
diagram shows the siring at an instant of maximum
displacement. Which of the following statement is correct 7
Particle P is moving towards the right.

Particle Q is moving upwards.

Particle R always remains at rest.

All particles in the string move with the same amplitude.

Direction 1
of vibration

Fixed end

vibrator

Figure (a)
A vibrator generates continuous plane waves in a ripple tank (see Figure (a)). Figure (b) shows the wave pattern observed.

vows

<HKCE 1996 Paper II - 25 >

Vibrator
t N Vibrator

Figure (b)

Figure (c)
Now the ripple tank is tilted as shown in Figure (¢). Which of the following diagrams best shows the wave pattern observed ?
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21. <HKCE 1997 Paper I - 25 >

|

Vibrator
i

&‘

&

A vibrator generates continuous plane waves in a ripple tank, The waves undergo diffraction when they pass through a slit.

‘Which of the following can increase the degree of diffraction of the waves ?
(1) Increasing the width the slit
(2) Placing the vibrator closer to the silt
(3) Increasing the wavelength of the water waves

A. (1) only
B. (3) only
C. (1) &(2)only
D. (2) & (3) only

Questions 22 and 23 : A vibrator generates a stationary wave on a string. The diagram below shows the string at a certain instant.

Fixed end /

Direction
of vibration

22, <HKCE 1997 Paper II - 23 >

Which of the following statements is incorrect ?

A. The distance between X and Y is equal to half the wavelength of the stationary wave.
B. All particles between X and Y on the string vibrate in the same direction.

C. All particles between X and ¥ on the string vibrate with the same frequency.

D. All particles between X and ¥ on the string vibrate with the same amplitude.

23, <HKCE 1997 Paper II - 24 >

The vibrating string also sets the neighbouring air into vibration. Which of the following statements about the waves on the
string and those in air must be correct ?

They are both stationary.

They have the same speed.

They have the same wavelength.

They have the same frequency.

vowp

24. <HKCE 1998 Paper II - 27 >

Direction I
of vibration

Vibrator Fixed end - :

A vibrator generates a stationary wave on a string. The above diagram shows the siring at the instant of maximum
displacement. Which of the following statements is incorrect ?

Particles P and O move with the same amplitude.

The motions of particles P and Q are in phase.

Particle Q is momentarily at rest at this instant.

The wavelength of the stationary wave is 0.4 m.

vaowp

<HKCE 1998 Paper II - 26 >

A series of plane water waves travel towards an obstacle in a ripple tank. ‘When the waves pass the obstacle, they bend
around the corners of the obstacle. Which of the following statements is/are correct ?

(1) The phenomenon is called diffraction.

(2) The speed of the waves remains unchanged as they bend round the corners.

(3) The degree of bending of the waves depends on the size of the obstacle relative to the wavelength of the waves.

A. (1) only
B. (1) & (3) only
C. (2)&(@3)only
D. ),@&B)
<HKCE 1998 Paper I1- 25>
o
Shallow : Dee_p
region : region
'
'

The diagram above shows a series of plane water waves travelling from a shallow region to a dee region of water. ‘Which of
the following diagrams best shows the wave pattern in the deep region ?
A. B.

5

<HKCE 1999 Paper II - 22 >

o~J

A series of straight water waves travels towards the right in a ripple tank as shown above. In order to obtain the waves as
shown in the right hand side, what kinds of phenomenon have the straight waves undergone ?
A. reflection only

refraction only

B
C. diffraction only
D. refraction and diffraction only
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< HKCE 1999 Paper II - 23 >

A plane water wave travels from a deep region to a shallow region of water, If the wavelength, frequency and speed of the
wave in the deep region are A1, fi and v respectively, while the cotresponding values in the shallow region are A2, £ and
vz respectively. Which of the following relations is/are correct ?

N A& > A

@ wv>mn

Q) A >k

(1) only

(3) only

(1) & (2) only

(2) & (3) only

vowp

< HKCE 2000 Paper II - 26 >

A water wave of frequency 30 Hz travels in a deep region of water. When the wave enters a shallow region, its wavelength is
reduced to one-third of its original value. Find the frequency of the water wave in the shallow region.

A. 30Hz
B. 60Hz
C. 90Hz
D.

It cannot be determined since the speed of the water wave is not given.

< HKCE 2000 Paper II - 27 >

A straight pulse PO travels towards a V-shaped barrier in a ripple tank as shown above. Which of the following diagrams
best shows the reflected pulse(s) 7
A. B.

AN

7 X

<HKCE 2001 Paper I - 26 >

Water waves of wavelength A are diffracted as they pass through a
gap of width 4 as shown in the figure above. Which of the
following changes would produce the most significant diffraction

v
B <— R —> B

effect ?
A d
A. remains unchanged halved J
B. remains unchanged doubled
C. halved halved
D. halved doubled

32. <HKCE 2001 Paper II - 25 >

i Deep region

Shallow region

In the abové diagram, XY represents a boundary between a deep region and a shallow region of water in a ripple tank. A
series of straight water waves in the deep region travels towards XY. Which of the following diagrams best shows the wave
pattern in the shallow region ?

33. <HKCE 2002 Paper I - 24 >

In a ripple tank experiment, a series of water waver travels towards a barrier. Which of the following quantities would
remain unchanged after the waves are reflected by the barrier 7

(1) wavelength

(2) frequency

(3) speed
A, (1) & (2) only
B. (1) & (3) only
C. (2)&@3)only
D. (1),(2)&(3)

34, <HKCE 2002 Paper II - 26 >

A
TACRRRNR

Ripple tank

Spongy lining

Plane water waves

-IIIIA P77Z773

X Opening

Which of the following phenomena would be observed when the water waves pass through the opening in the above set-up ?
A, reflection

B. refraction

C. diffraction

D. interference
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35. <HKCE 2003 Paper II - 27 >

Y

Plane water waves travels towards an L-shaped barrier in a ripple tank as shown above, Which of the following diagrams
best shows the reflected wave pattern ?
A, B.

T

42

36, <HKCE 2003 Paper II - 28 >

Obstacle

Deep
region

Shallow
region

Plane water waves travel from a deep region to a shallow region of water through a narrow gap as shown above. Which of
the following properties of the waves remains unchanged ?

A. direction of travel
B. speed

C. wavelength

D. frequency

37.

38,

39.

< HKCE 2004 Paper II - 23 >
/ obstacle

vibrator \\ i
|
I

ripple tank

A student uses the above set-up to study the diffraction of water waves. Which of the following changes can make the
diffraction effect more significant ?

(1) reducing the width of the gap between the obstacles

(2) increasing the frequency of the vibrator

(3) adding more water to the ripple tank

(1) only

(2) only

(1) & (3) only

(2) & (3) only

onw»

< HKCE 2004 Paper II - 25 >

Two dippers 1 and S; are connected to the same vibrator and produce identical waves in a ripple tank. P is a point such that
S\P — $2,P = A, where A is the wavelength of the water waves generated. Which of the following statements is/are correct ?
(1) Constructive interference occurs at P.
(2) A crest is always formed at P,
(3) If the wavelength of the waves generated by the dippers is doubled, destructive interference will occur at P.

A. (1) only

B. (2)only

C. (1) & (3)only

D. (2) & (3) only

<HKCE 2004 Paper II - 21 >

equilibrium position

4

The figure shows the waveform of a transverse stationary wave at a certain instant. If particle P is at its lowest position at this
instant, what will be the instantaneous motion of particles P and Q after a quarter of a period 7

P [
A. moving upwards at rest
B. moving upwards moving upwards
C. atrest at rest
D. atrest moving upwards
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40. <HKCE 2005 Paper II - 36 >

An interference pattern is formed by two coherent point sources of water waves. Which of the following variations can
change the positions of constructive interference ?

(1) changing the amplitude of the waves

(2) changing the wavelength of the waves

(3) changing the separation between the point sources

A, (1) &(2) only
B. (1) & (3) only
C. (2)&(3)only
D. (1),(2) & (3)

41. <HKCE 2005 Paper II - 14 >

Straight water waves travel towards a barrier as shown above. Which of the following diagrams best shows the reflected
wave pattern ?
A. B.

42. <HKCE 2005 Paper I1 - 15>

A cork floats in water and a dropper is used to produce circular waves
as shown in the diagram. Which of the following describes the motion
of the cork when the waves pass through it ?

A. moves towards the dropper 0

moves away from the dropper

B
C. vibrates vertically about its original position
D

moves away from the dropper and vibrates vertically at the same
time

43, <HKCE 2006 Paper II-15>
B

\ )>\ 0 medium A
>\ Y medium B

2

A series of plane waves travel from medium 4 into medium B. The figure above shows the positions, PQ and P’Q’, of a
wavefront before and after entering the medium B. What would happen to the speed and the wavelength of the wave when it

travels from medium 4 to medium B ?

Speed Wavelength
A.  increases increases
B. increases remains unchanged
C.  decreases decreases
D.  decreases remains unchanged

44. <HKCE 2007 Paper II - 16 >

light source

air

water

Light travels from air to water through 2 slit as shown above. Which of the properties of the light in water remain(s)
| unchanged ?
(1) direction of travel
(2) speed
(3) frequency
(1) only
(3) only
(1) & (2) only
(2) & (3) only

oow»

© 45. <HKCE 2009 Paper II - 14 >

——> direction of wave propagation

cork

{ 0.4 m | 0.6m |
I I

i A cork is floating on a calm water surface as shown in the above figure. Attime 7= 0, a water wave is travelling towards the
cork with a speed of 0.2 m s™. When will the cork rise to its highest position for the first time ?

A. 3.00s

B. 3.50s
C. 375s
D. 4.00s
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< HKCE 2009 Paper II - 38 >

TEe ﬁgure.abqve shows the circular wavcfrqnts produced by two identical dot vibrators, S| and Sy, in a ripple tank at time
t=0. Solid 11ne§ represent crests. A cork is placed at point P on the water surface, Which of the following graphs best
represents the variation of the displacement s of the cork with time £ ? (Take upward as the positive direction.)

A. s B. N
4 A
0 > ¢ 0 \//\\/ >
c b
4 4

| o Ian
VYA

< HKCE 2009 Paper II - 37 >

A musical note is produced by a guitar string, Whi i i

ey i sa; ; 7g 2 ich of the following properties about the sound wave produced and the
(1) wavelength
(2) frequency
(3) wave speed

A. (1) only
B. (2)only
C. (1) & (3) only
D. (2) &(3) only

< HKCE 2010 Paper II - 36 >

Two point sources ) and S, are producing circular water waves in
a ripple tank. The figure shows the wave pattern at a certain
instant. Solid lines represent crests and dotted lines represent
troughs. Which of the following statements is/are correct ?

(1) The water particle at 4 is always at rest.

(2) The water particle at B is always at a crest.

(3) The interference at C is neither constructive nor

destructive.
A. (1)only
B. (2)only
C. (1) & (3) only
D. (2) & (3)only

49.

50.

51.

<HKCE 2011 Paper II - 37 >

The figure above shows the wavefronts formed in a ripple tank. Solid lines represent crests. S and S are two narrow gaps
allowing water waves to pass through and interfere. Which of the following statements is correct ?

Refraction occurs when water waves pass through S and Sa.

The displacement of the water particles at P and O are the same at the moment shown above.

Constructive interference occurs at Q.

The water particle at P is always at a crest.

vow>

Part B : HKAL examination questions

< HKAL 1990 Paper I - 16 >

v deep P shallow
Ui
I
| ;
0 7

The figure shows wave crests moving in the direction of the arrow towards the interface PQ between a shallow region and a
deep region as shown in the figure. Which of the lines shown may represent one of the wave crests in the deep region 7

AL
B. I

C. I :
D. IV
<HKAL 1994 Paper 1A - 20 >

vibrator

In the above figure, a stationary wave is set up on an elastic string by adjusting the frequency f of the vibrator. Which of the

following statements is/are correct ?
(1) Iffincreases so that another stationary wave is set up, the number of antinodes in the wave pattern increases.
(2) Iffincreases, the speed of the waves on the string increases.
(3) The waves produced in air by the string have the same speed as the waves on the string.

A. (1)only
B. (3)only
C. (1) & (2) only
D. (2) & (3) only
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53.

54.

55.

<HKAL 1996 Paper A - 12 >

The waves from two coherent sources must have
(1) the same amplitude

(2) the same wavelength

(3) aconstant phase relationship

(1) only

(3) only

(1) & (2) only

(2) & (3) only

vowp

< HKAL 2001 Paper ITA - 12 >

In which of the following cases can the principle of superposition be applied to two overlapping waves of the same nature ?
(1) Two waves that have the same amplitude.

(2) Two waves that travel in opposite directions.

(3) Two waves that are coherent.

(1) & (2) only

(1) & (3) only

(2) & (3) only

1,2 &G)

Towp

< HKAL 2005 Paper IIA - 29 >

Two identical transverse waves, travelling in opposite directions along string XY fixed at both ends, form a stationary wave.
The separations between X and Y is 45 cm. Particle P is an antinode with an amplitude of 2 cm. The above figure shows the
shape of the string at an instant when P s at its maximum displacement from the equilibrium position. What is the amplitude
and the wavelength of each of the travelling waves on the string ?

Amplitude Wavelength

1cm 30 cm
lem 15cm
2cm 30 cm
2cm 15 cm

vows

<HKAL 2009 Paper IIA - 15 >

The diagram shows the wavefronts of a wave passing the boundary of
two different media. Which of the following combinations about the

type of wave and the two media is/are possible ? ///

type of wave medium 1 medium 2 medium 1

(1) light waves air water =
(2) sound waves water air % medium 2
(3)  water waves shallow water deep water

A. (1) only

B. (3)only

C. (1) & (2) only

D. (2) & (3) only

56, <HKAL 2010 Paper A - 14>

Figure (a) Figure (b)

In a ripple tank, S and S; are two coherent sources vibrating with the same frequency. Figure (a) s.hows the patt‘em of water
waves at time ¢ = 0. The solid lines represent the crests of the water waves. Figure (b) sh:{ws the dlsp!acement—tlme graph of
the particle P. Which of the following displacement-time graphs is correct for the particle R at mid-way between PQ as

shown ? B
Ay By € 5 -y
N/ 1% OT ,
i \/ t ’ \/ t OV \\ ! l
)
| §7. <HKAL 2012 Paper IIA - 15 > o

The principle of superposition can be applied to two overlapping waves of the same nature :
(1) only if they have the same frequency.
(2) only if they have the same amplitude.

| (3) only if they travel in the same direction.

A. (1) & (2) only
B. (1) & (3) only
C. (@) &(3)only
D. None of the above conditions is necessary.

Part C : HKDSE examination questions

58." <HKDSE Sample Paper 1A - 19 >

| String XY is fixed at both ends. The distance between Xand Yis
1 45 cm. Two identical sinusoidal waves travel along XY in opposite
directions and form a stationary wave with an antinode at point
P. The figure shows the string when P is 2 mm, its maximum
displacement, from the equilibrium position. What is the amplitude
and wavelength of each of the travelling waves on the string ?

| Amplitude Wavelength W

| 45 cm
|\ N A 1 mm 30 cm

| B. 1 mm 15 cm

\ (C] 2 mm 30 cm

! D. 2 mm 15 cm
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60.
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< HKDSE Practice Paper 1A - 19 >

A stationary wave is sct up along a string by a vibrator. The waveform
at a certain instant is shown. If the frequency of the vibrator is 50 Hz.
what is the wave speed along the string ?

vibrator

A ISmg?* et e
B. 30ms!
C. 45ms!
D. 55ms?!
wall
< HKDSE 2012 Paper IA - 18 >

A stationary wave is formed on string fixed at both ends X and Y. The above figure is a snapshot of the string at time ¢ = 0.
The amplitude of vibration at an antinode is 4. If upward displacement is taken as positive, which of the following shows the
displacement-time graph of point P on the string for one period ?

A displacement L2 displacement
A 4
0 time 0 P time
A -4 3
E displacement 22 displacement
A A
0 time 0 time
/ ~
4 -4

< HKDSE 2013 Paper 1A - 18 >

vibrator

A vibrator generates a stationary wave on a string which is fixed at one end. The figure shows the appearance of the string at
a certain instant, Which of the following descriptions about the motion of particles P, Q and R must be correct ?

(1) P and Q are momentarily at rest at this instant.
(2) Qand R take the same time to reach their respective equilibrium positions.
(3) Pand R are always in antiphase.

A. (1) only
B. (3)only
C. (1)&(2)only
D. (2) & (3) only

|
{3y~ <HKDSE 2014 Paper IA - 16 >

The photograph shows a series of plane sea waves travelling through a gap in a sea
wall which exhibits diffraction. Assuming that the frequency of the waves remains
unchanged, which of the following will increase the degree of diffraction ?

(1) The gap in the sea wall becomes narrower.

(2)  The wavelength of the waves increases.

(ﬁ) The amplitude of the waves becomes larger.

A (1) & (2) only
B. (1) & (3)only
C. (2)&(3)only
D.

1, @) & (3)

v

63. <HKDSE 2014 Paper IA - 13>

The above figure shows two circular pulses produced by drops of water falling in a ripple tank. The pulses are then reflected
by a straight barrier. Which diagram best shows the reflected pulses ?

- B.
A

64, <HKDSE 2015 Paper IA - 13>

L Two waves P and ( travel in the same direction and meet at a poi_nt. displacement
i The graph shows the variation of the displacement of each wave with i
" time at that point. Which of the following statements is/are correct ?

Q

(1) P and Q have the same frequency.
(2) The oscillation due to P is in anti-phase with that due to Q. P2 /

» time

i (3) The amplitude of the resultant wave at that point is four 0
| times the amplitude of P. / \ 1/ \

(1) only
(3) only
(1) & (2) only
(2) & (3) only

vowy
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65. <HKDSE 2015 Paper 1A - 18 > v & HKDSE 2017 P i, i
., < aper 1A -
A e i T 4 The figure shows plane water waves travelling from region X to region Y. The wavelengths of the water waves in regions X'
""""""" and Y are 4 cm and 5 cm respectively.
Region X' Region ¥ -
weight
A string is set fo vibrate at frequency f'such that a standing wave is formed between two fixed supports X and ¥ as shown in )
the above figure.
If the tension in the string is increased by adding weight gradually while the frequency is kept i ing i
f t f; whi {
possible mode of vibration at a steady state ? b ¥ is kept at; which of the following is a
A,
B.
Which of the following statements is correct ?
c A. The speed of the water waves in region X is higher than that in region Y.
. B. The direction of travel of the water waves bends towards the normal as they entef region Y.
C. The frequency of the water waves is the same in bothrregions.
D. D. If planc water waves of wavelength 5 cm travel from region Y to region X, the wavelength becomes 6 cm after the
waves enter region X.
(69. <HKDSE 2017 Paper IA -17 >
. In which of the following situations MUST the direction of travel of a wave change ?
66. < HKDSE 2016 Paper 1A - 16 > (1) when a wave is reflected by a barrier
The surfer in the figure reaches a crest at the moment shown. (2) when a wave enters from one medium to another medium
The crests of the water wave arc 20 m apart and the surfer
fiescends a vertical distance of 4 m from a crest to a trough | (3) when a wave travels through a gap smaller than its wavelength
in a time in:erval of 2's. What is the speed of the wave ? | A ()& (2)only
g' ; o B. (1) & (3) only
C. : : Z—l C. (2)&(3)only
: D. ),@Q&(E
s : 0.@&®
|
L 7 70. < HKDSE 2018 Paper IA - 16>
. <HKD aper IA - 18 > -
= p. i ! Light undergoes diffraction round an obstacle.
A string is tied to a vibrator while the other end is fixed to a wall. A stationary wave is formed as shown.
—_—
. ligh —————> B iwidth
| - >
-

vawy

vibrator

Which statement is correct when the frequency of the vibrator doubles ?
The wavelength will double.

The wave speed will double.

The amplitude will be halved.

Particles X and Y will become vibrating in phase.

The angle of diffraction would increase when

Tow>

(1) the amplitude of the incident light is increased.
(2) the width of the obstacle is increased.
(3) the wavelength of the incident light is increased.

(2} only
(3) only
(1) & (2) only
(1) & (3) only
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71. <HKDSE 2018 . HKEAA's Marking Scheme is prepared for the markers' reference. It should not be regarded as a set of model answers.
b Paper IA - 18> ! Students and teachers who are not involved in the marking process are advised to interpret the Marking Scheme with care.
Z::aigg:qii\:;a string with one end fixed and the other end tied to a vibrator. A stationary wave is formed as shown at a i M. C. Answers
Im i
vibrator 1. C 11, @ 21. B 31. A 41. D
2. D 12. D 22. D 32. A 42. C
L 3. B 13. B 23. D 33. D 43, A
If the speed of the wave along the string is 7 m s™!, what is the frequency of the wave ? '
A. 28Hz 4. B 14. C 24. A 34. C 44, B
B. 7Hz
C. 175Hz 5. D 15. A 25. D 35. D 45. C
D. 35Hz
6. D 16. A 26. A 36. D 46, D
7. D 17. A 27. D 37. C 47. B
72. <HKDSE 2019 Paper IA-15>
8. D 18. B 28. C 38. C 48. A
9. B 19. C 29. A 39, A 49, C
10. B 20. B 30. D 40. C 50. C
51, A 6l. D 71. C
52. D 62. A 72. A
53. D 63. B
54. A 64. A . A
S5k (€ 65. D
|
56, C 66. C
[ 57. D 67. D
(- 58. A 68. C
7 . <HKDSE 2019 Paper IA-16> | o [B i B
\‘ 60. D 70. B
 M.C. Solution
[ 1.
4 (1) From deep to shallow water region, the wavelength would decrease.
% 2) The frequency would remain unchanged during refraction.
S, A v [©)] The velocity would decrease when water wave travels from deep to shallow water region.
1
The figure shows the circular water waves generated by two dippers ) sod ing i
: ) and 5y vibratiog in phase. The 2. D
lines represent wave crests, What is the number of nodal lines (i.e. minimom mplimde]fo:wd ¥ . )
=01x2=102m
g i | v =fA=(50)(0.2) = 10ms™
{61 6 |
D. 7 et -
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B

Distance between 2 adjacent nodes is equal to half of a wavelength.
L @x 2t =0 5 A= 10cm
2

v =fA=(5(10) = 50cms

B

x 1) Same medium gives the same speed.

v 2) ‘When the wave passes through narrow slit, diffraction occurs, giving a change in wave pattern.
x 3) Frequency is unchanged during diffraction.

D

P is at the crest, thus P is momentarily at rest.

For a stationary wave, all particles within the same loop are in phase, thus 4 is also momentarily at rest.

D
Distance between the 11 crests = 102
X:Em
10
0.2 0.4

v=fAi=@x|—=|==-"ms"

4 @ (10) 10
D

As the stationary wave is at its maximum vibration,

each particle is at their extreme positions with maximum displacement, thus each particle is momentarily at rest.

D

Frequency : no change in source => no change in frequency

Wavelength : no change in medium = no change in speed = no change in wavelength
B

X: A= 1%}b - 14 = %,{ . No interference

1 1

b A= 1.2_ A = 1E A=01 *. Constructive interference

Z: A=21-11=14 .. Constructive interference

B
For stationary wave, after + period, the particles at antinodes will be at the equilibrium positions.

Therefore, the waveform will become a horizontal line.

16,

17,

v (€] For the same medium, the same speed is unchanged.

* 2) Diffraction occurs when the wave passes through the slit and spreads out to give a change of direction.
v 3 Frequency is unchanged during diffraction.

D

Draw the dotted line that the incident pulse appears to be.
Then reflect the dotted line to give the reflected pulse. The reflected pulse should be at the right side of the barrier.

B
All the figures in A, B, C give proper diffraction pattern.
However, since it is uniform depth, there is no change in speed, thus no change in wavelength

. B is correct since the wavelength remains the same.

(]
Wavelength : A= 20 = 5cm
4
Speed : v = fA = (50)(0.05) = 25ms

A
A =53 -50=3cm

For constructive interference to occur, A = nd wheren=0,1,2,....

A. IfA=1cm, then A = 3cm = 3 A, thus constructive interference occurs.

B IfA=2cm,then A = 3 cm = 1.5, thus destructive interference should occur.

C. IfA=4cm,then A = 3 cm = 0.75 A, thus neither constructive nor destructive interference occurs.
D IfA=6cm,then A = 3 cm = 0.5 ), thus destructive interference should oceur.

A
A, B, C give proper diffraction pattern.

After the wave passes through the slit, it is a deep region, thus the wave speed increases, and the wavelength increases.

A
v ) Path difference at any point on MN = 0, thus constructive interference occurs along MN.
* (3] Alternate constructive and destructive interference occurs along PQ .

Crest and trough can both be formed at points of constructive interference.

# @)
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18.

19.

20.

21.

22.

23.

24.

No change in medium, thus no change in speed and no change in wavelength.

B

Tilting

AN~

x

D

v ow

Particle P vibrates vertically about its equilibrium position only; at this instant, P is momentarily at rest
@ is anode, thus it is always at rest
R is anode, thus it is always at rest

P has the maximum amplitude while Q has zero amplitude.

= at middle is the same depth but increasing depth to the right and decreasing depth to the left

= increasing wave speed to the right and decreasing wave speed to the left

=> increasing wavelength to the right and decreasing wavelength to the left

)
@
®

v o w »

Increase of width gives smaller degree of diffraction.
Degree of diffraction is independent of the position of the source.

Increase of the wavelength gives greater degree of diffraction

The distance between X and ¥, i.e. distance between 2 nodes, is half of the wavelength.
All the particles within the same loop vibrate in phase, thus vibrate in the same direction.
All particles in the same wave vibrate with the same frequency.

Different particles have different amplitudes in a stationary wave.

The wave on the string and the wave in air have the same frequency as they come from the same source.

A

AR NN

o aw >

At this instant, P is the antinode which has the maximum amplitude. Q has smaller amplitude.
Particles in the same loop must move in the same phase
0 is at maximum displacement and must be momentarily at rest

Since distance between 2 nodes is half of the wavelength which is 0.2 m .. A = 0.4m

25,

26.

240,

28.

29.

30.

D

4 (1 Bending around the corners is diffraction

v @) No change in depth of water, thus no change in medium, giving no change in speed
v 3) The increase of wavelength gives greater degree of diffraction

A

Shallow —> deep =>  speed increases
= wavelength increases

=> angle made with the boundary increases

D
Wavelength decreases = speed decreases = refraction occurs

The wave bends round corner = diffraction occurs

c

Water wave travels faster in deep region = v, >v, o (2) is correct
No change in source = f| = f, = (3) is not correct
By v=/fA = A >k, = (1) is correct

A

The change of medium results in refraction, but in refraction, there is no change in frequency

Frequency remains the same of 30 Hz

RN -

A

The most significant diffraction effect occurs when
@ wavelength is greater

@  slit size is smaller

o A is the best choice.
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32,

33.

34,

3s5.

36.

3%

38.

39,

A
‘Water wave in shallow region travels with a smaller speed, thus the wavelength is decreased.

When entering the shallow region, it moves a shorter distance, thus bending occurs,

D

v ) By v = fA asvand/ remain unchanged, A is unchanged.
v 2 Frequency depends on source only, so it is unchanged.

v 3) Speed depends on medium only, so it is unchanged.

¢

Diffraction occurs when water waves passes through a small opening,

D

Consider the direction of travel of the wave, the wave reflects two times and travels backwards.

D
A. During diffraction through the narrow slit,
the direction of travel changes from one direction to many direction by spreading out from the slit.
* B. The speed decreases when the water waves travel from deep region to shallow region.
x C. The wavelength decreases when the water waves travel from deep region to shallow region.
v The frequency remains unchanged during diffraction and refraction.
C
v () A smaller gap can give greater degree of diffraction.
* 2) By increasing the frequency, the wavelength is decreased. Thus, the degree of diffraction is decreased.
v 3) By adding more water, depth is increased, thus speed is increased, wavelength is then increased.
Therefore, the degree of diffraction is increased.
C
03] Since the path difference at P is equal to 1 A, constructive interference occurs at P,
% 2) At points of constructive interference, crest or trough may form.
v 3) If the wavelength is doubled, path difference : A = Jz- (23), thus destructive interference occurs.
A

P is an antinode. After a quarter of a period, it is at the equilibrium position. At that instant, it should move upwards.

@ isanode. Itisalways at rest.

s

41.

42.

45.

C

* (1) Changing the amplitude of the waves would not affect the positions of constructive interference

v (2) AT = separation between two lines of constructive interference T

v ) Separation between the point sources | = separation between two lines of constructive interference 1
D

During reflection, incident angle = reflected angle

Note that both the incident angle and the reflected angle equal 60°,

(€]
Since water wave is a transverse wave,

the cork would oscillate vertically up and down about its original position.

A
P
As shown in the above diagram, & > 6 >\
During refraction : sin & oc v ¢ A X . Q srisdfisi A
. vg > va and A > Aa X‘ [NaN
Py Y ,
)\ N medium B
0 Y
B
® [¢3) Direction of travel would change after diffraction from the slit.
* @ Speed would change after refraction as the light travels from air to water.
v 3) Frequency depends on the source only, it remains unchanged during refraction and diffraction.
€

i 04m b

0.6 m |
b F 1

Distance d between the nearest crest and the cork = 0.15+0.6 = 0.75m

By d = vi 5 (0.75) = (0.2) ¢ 1=1375s
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46.

47.

48.

49,

50.

51,

52.

D
At the time instant shown, point P is at the trough position of wave 1 and also trough position of wave 2.
Thus it is at the lowest position.

Moreover, trough and trough gives constructive interference, thus P is at constructive interference.

B
As the wave speed depends on the medium, sound wave in air and the wave in the string should have different speeds.
As the two waves come from the same source, they must have the same frequency.

By v = f2, they must have different wavelength.

A
v (03] At 4, crest meets trough to give destructive interference, thus the particle there is always at rest.
x @) At B, crest meets crest to give constructive interference, B then vibrates with the greatest amplitude.
However, B would be sometimes at the crest and sometimes at the trough as it vibrates up and down.
* 3) From the graph, 81 C = 125 A and §: C = 2.25 .
Path difference at C = 2.25 4~ 1.25 A = 1 . Thus C'is at constructive interference.
C
* A. ‘When water waves pass through S and S, diffraction ocours.
x B. P is at the crest, with positive displacement; Q is at the trough, with negative displacement.
v C. Q is at the position of trough on trough, thus give greater trough to have constructive interference.
The path difference at @ = 3.5A—-2.54 = 1A .. constructive interference occurs at Q
x D. At this instant, P is at the crest, but later the displacement of P would vary, it may be at the trough later.
C
Water wave in deeper region moves with a greater speed. v, deep R shallow
Vv 6> 6 I
. Il is the possible wavefront 6
IV is not correct I 20
since the wavefront makes a refracted angle greater than 90° I- ;
with the boundary, which is impossible. 0 7
A
v [¢))] FT = 2d = number of loops increases = rumber of antinodes on the string T
% @ Speed on the same medium is constant, not affected by the change of frequency.
x 3) The two waves are in different medium, they have different speed.
D
* (1) Waves from two coherent sources may have similar amplitude, due to different path lengths.
v (¥3) Two coherent sources must have same frequency, thus same wavelength.
v 3) Two coherent sources must have constant phase relationship.

53.

54.

55.

56.

| 5.

B |
Principle of Superposition can be applied to : J

all types of waves with different frequency, amplitude, directions and phas:

0] Amplitude of each travelling wave = %A = lcm

1
@ ‘Wavelength of each travelling wave = 45 x % = 30cm

(¢

As the wavelength in medium 1 is longer, the wave in medium 1 has greater speed.

v ) light waves travel with greater speed in air than in water

v ) sound waves travel with greater speed in water than in air

x 3) water waves travel with smaller speed in shallow water than in deep water
c

P has crest on crest and R has trough on trough, both of them have constructive interference.

At t=0, displacement of R is negative since it is at the trough position.

D

(¢8) Two waves with different frequency can be superposed.
x 2) Two waves with different amplitude can be superposed.
x 3) Two waves in opposite directions can be superposed.

The principle of superposition can be applied to any two waves of the same nature.

@ Amplitude
The stationary wave is formed by two travelling waves in opposite direction superpose together.

The amplitude of each travelling wave should be 1 mm so that they add together to give the antinode of 2 mm.

@ Wavelength = 45 x £ = 30 om

B
Wavelength: A = 90x % = 60cm = 0.6m

Speed:v = fA = (50) (0.6) = 30 ms™!




DSE Physics - Section C : M.C. Solution
WAZ2 : Wave Phenomena

PC-WA2-MS/10

DSE Physics - Section C : M.C. Solution PC-WA2-MS/11

WA2 : Wave Phenomena

61.

62.

63.

64.

65.

D

P is at the extreme point, that is, the crest of its oscillation at £ = 0.

D
*x m P and Q may not reach the extreme positions, thus they may not be momentarily at rest.
v 2) Q and R are in antiphase (opposite phase), they reach their own equilibrium positions at the same time.
v 3) P and R are at adjacent loop, they must always be in antiphase.
A
1) If the gap is narrower, the degree of diffraction will increase.
v @ As the wavelength of the waves increases, the degree of diffraction will increase.
* ) The degree of diffraction is not affected by the amplitude of the waves.
B

The wave grows until it is reflected by the walls.
Use dotted line to show the incident pulse behind the walls.

The reflection of the dotted pulse gives the reflected pulse.

[¢))] As shown in the figure, the period T of the two waves are both 4 divisions,
by f= .71:, they have the same frequency /.

* 2) When P is at the crest, Q is not at the trough, thus they are no in anti-phase.
x 3) The amplitude of P is 1 division and the amplitude of Q is 3 divisions.

Since the two waves are not in phase,

the amplitude of their resultant wave would not be the sum of their individual amplitudes,

thus the amplitude of their resultant wave would not be 4 divisions, that is, not 4 times of that of P.
D

As the tension in the string is increased, speed of the transverse wave along the string increases.
Since the frequency is unchanged,
by v = f A, the wavelength increases,

The only option that shows an increase of wavelength of standing wave is D.

| 66.

67.

| 68.

69,

C
A=20m

From crest to trough, it is % cycle, thus it takes a time of ]7 period.

ir=2s . T=4s
Speed of the wave :
y = A2 g
4
OR
1 1
f=—=_=025Hz
T 4

v =fA=(025)(20) = 5ms’!

D
* A. ‘When the frequency doubles, the wavelength should become halved.
x B. The wave speed is not affected by the frequency, thus it should be unchanged.
x C! The amplitude is not affected by the frequency, thus it should be unchanged.
v D. ‘When frequency doubles, the wavelength becomes halved.
The number of loops in the stationary wave changes from 4 loops to 8 loops.
Particle X is Sth loop and particle Y is in the 7th loop, counted from the vibrator.
Particles in these two Joops are all vibrating in phase.
C
% A During refraction, speed v is proportional to wavelength A.
As the wavelength in X is smaller, the speed of water wave in X should be smaller than that in ¥.
x B. As shown in the figure, the direction of travel in region Y should be bent away from the normal.
4 C. The frequency of wave must remain unchanged during refraction.
x ip The ratio of wavelengths in the two regions should remain unchanged.
Thus, the ratio should be 4 : 5, butnot 5 : 6.
(48] When a wave is reflected, it direction must change.
x (¢))] When a wave enters from one medium to another medium, refraction oceurs.
During refraction, the direction may not change if the angle of incidence is 0° along the normal.
Thus, the direction may not change during refraction.
v 3 When a wave travels through a gap, diffraction occurs.
The wave spreads out through the gap, thus the direction must change.
B
* ) Degree of diffraction is not affected by the amplitude of the wave.
% 2 To increase the degree of diffraction, width of obstacle should be decreased.

Longer wavelength gives greater degree of diffraction.
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71 o]
There are 5 loops in the stationary wave. The length of each loop is 0.5 A.
Lo5x051=1
A= 04m
By v =fA4
O =104
. f=175Hz

! Part A : HKCE examination questions

<HKCE 1979 Paper I- 6>

(a) What are the uses of the following parts of a ripple tank in wave experiments 7

(i) a dot vibrator, (1 mark)
(i) the shallow portion of the tank, {1 mark)
(ifi) the spongy lining around the edges of the tank. (1 mark)

(b) Inaripple tank experiment, waves are generated by a straight vibrator as shown below.

reflecting barrier

shallow portion deep portion
\é ¢ | /

i
g |
il

i

sponge lining edge T straight vibrator

(i) Inthe above figure, sketch the wave pattern at the shallow portion of the tank. (3 marks)

(if) What phenomena occur in the shallow portion of the tank ? (2 marks)
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< HKCE 1984 Paper 1 -5 >

In a ripple tank experiment, a generator produces a train of straight waves travelling towards a barrier with two narrow slits.
The distance between two successive wave crests is found to be 2 cm.

(a) The ripple tank is illuminated by a stroboscope lamp. The wave motion appears to be stationary when the frequency of
the stroboscope lamp is 10 Hz. What is the speed of the train of waves ? (3 marks)

®)

S 2

Two sources S| and §; vibrating in phase give out water waves. The above figure shows the pattern of water waves at a
certain instant.

(i) Explain why the energy of the water waves is at a maximum at points 4 and £ and is at a minimum at points B
and D. (4 marks)

(ii) Since very little or no wave motion is seen at points B and D, a student concludes that energy disappears there.
Explain briefly where the energy goes. (2 marks)

(iii) Sketch the water level along the line XC at the above instant. (2 marks)

(iv) How would the separation between 4 and C change if
(1) the frequency of the generator increases, and

(2) the scparation between the two sources increases ? (2 marks)

<HKCE 1985 Paper 15>

In a ripple tank experiment, a train of water waves are produced by a straight vibrator of frequency 10 Hz. The train of waves
goes from region 4 to another region B through a straight boundary PQ as shown in the figure below. The two regions are of
different depths. The distance between two successive crests of the waves in region 4 is 0.03 m while that of the waves in the

region B is 0.02 m.
P R
1
i
1 X
1
1
I
1
1
1
1 S
]
1
I
1
0
region A region B
(a) Describe briefly how to set up two regions of different depths in a ripple tank. (2 marks)
(b) Describe briefly how to measure the distance between the crests of two successive wavefronts. (4 marks)
(c) Find the speeds of the trains of water waves in
(i) regiond, and
(ii) region B. (4 marks)
(d) Which of the regions, 4 or B, is deeper ? (1 mark)
(¢) If a barrier X is now placed in position RS as shown in the figure, which wave phenomenon would occur ?  Sketch the

wave pattern that you expect to observe. (2 marks)

a
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< HKCE 1989 Paper 1 - 5>

sponge sponge
D c
A K B

A glass tank is filled with a liquid. A cork is placed at the mid-point of the tank as shown above. A vibrator X is moving up
and down at the surface producing straight waves.

(a) Describe the motion of the cork. (1 mark)

(b) Suggest a simple method of measuring the wavelength of the wave using a stroboscope. (3 marks)

It takes 2 s for the waves generated by X to reach the opposite end 4D of the tank. During this time interval, the vibrator
makes 5 ‘up’ and ‘down’. Find

(i) the frequency,
(ii) the wavelength, and
(i) the speed of the wave. (6 marks)

If another vibrator placed at the opposite end 4D is also moving in exactly the same way as X, what will be the change in
the amplitude of the movements of the cork ? Explain briefly. (3 marks)

If the tank is tilted so that 4 is higher than B and X is moving as before, sketch a diagram to show the wave form that
would be observed when viewed from the side ABCD. (2 marks)

<HKCE 1990 Paper I1-5>

A vertical vibrator generates waves on a string. It takes 0.25 s to produce a complete wave of wavelength 0.8 m on the string.

(a) Find the frequency and speed of the waves on the string. (3 marks)

(b) The figure below shows the shape of the string at the instant when the vibrator has made one complete vibration.

B

-———> Direction of wave motion

Direction , 4 &
of | placsiccidgeadcdans
Vibration
vibrator D

lfe—— 08m —
(i) At the instant shown, which of the particles 4, B, C, D is/are

(1) moving downwards,
(2) atrest? (2 marks)

(i) Sketch the shape of the string after 0.125 s. In your figure show the positions of the particles 4, B, C and D.
(4 marks)

(¢) A certain point P on the string is fixed to the wall so that a stationary wave is formed. The figure below shows the string
at the instant of maximum displacement.

Direction
of vibration

vibrator

(i) Describe the motion of particles X and Y at this instant.

(ii) Sketch the shape of the string after one quarter on a cycle. (4 marks)

(d) The vibrating string in (c) also sets the neighbouring air vibrating, List two differences between the waves in air and
those on the string. (2 marks)
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6. <HKCE 1994 Paper1-5>

Displacement / cm

NN/
Navaivave

A train of straight waves is generated in a ripple tank. The figure above shows the displacement-time graph of a cork placed
in the water. The waves take 0.5 s to travel a distance of 12 cm.

0.2

$ Time/s

(a) Find the amplitude, frequency, speed and wavelength of the waves. (5 marks)

(b) Suggest one method to prevent water waves from bouncing back at the edges of the tank, (2 marks)

(c) A barmier with an opening is placed in the ripple tank and the waves travel towards it as shown in the figure below.

Ripple tank ——

Vibrator

-

Barrier

(i) On the above figure, sketch the wave pattern formed on the other side of the barrier. (2 marks)

(i) Name this wave phenomenon. (1 mark)

(d) The barrier in (c) is replaced by one with two smaller openings.

(i) The figure above shows the wave pattern at a certain instant. Among the 4 points 4, B, C and D, state a point of
constructive interference and a point of destructive interference. (2 marks)

(i) A student says that at a point of constructive interference, a crest is always formed. Is the student correct ? Explain
briefly. (3 marks)
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<HKCE 1996 Paper 1-4>

of

Direction ]
vibration

vibrator

0.6 m —

A string is fixed at one end to a wall and a vibrator generates a stationary wave on the s.tr'mg. The distance between the
ibrator and the wall is 0.6 m. The figure above shows the string at the instant of maximum displacement.

(a) Find the wavelength of the stationary wave. (1 mark)
(b) Describe the motion of patticles P and ( at this instant. (2 marks)
(¢) In the below figure, mark in the positions of the nodes (labelled as V) and antinodes (labelled as 4 ). (2 marks)
Direction
of
vibration
vibrator
< 0.6m
(d) The figure below shows the displacement ~ time graph of particle P.
Displacement
A
0 \// » Time
In the above figure, sketch the displacement-time graph of particle Q. (2 marks)

(¢) The vibrating string also sets the neighbouring air into vibration. State two differences between the waves onzthe slt(ring
inai marks’
and those in air. ( )
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8.

<HKCE 1997 Paper -2 >

Two dippers S1 and §, vibrate in phase producing identical circular water waves in a ripple tank. The Figure above shows|
the wave pattern at a certain instant. (Note : The dark lines represent crests.) The distance between S; and §; is 0.06 m|
and it is known that the water waves travel with a speed of 0.4 m 57!,

(@) Find the wavelength and frequency of the water waves. (3 marks)
(b) The ripple tank has a spongy lining at its edges. Explain the function of the spongy lining, (2 marks)
(c) Pand Q are two points at the water surface as shown in the above Tigure. Find the path difference at

@

©

P

1
1€—0.06 m —>1

(i) point P, and
(ii) point Q
from Sy and S, , giving the answers in terms of the wavelength A of the water waves.

Hence state the types of interference occurring at P and Q. (4 marks)

How would the interference at Q be affected if the frequency of vibration of the two dippers is doubled ? Explain your
answer. (Note : You may assume that the speed of the water waves remains unchanged.) (3 marks)

If only one dipper is available, suggest a method of producing an interference pattern in the ripple tank. Ilustrate your
answer with a diagram. (2 marks)

|9

10.

<HKCE 2001 Paper I-4>

Sie ))) .

S2 @

A dipper S is connected to a vibrator and produces circular water waves in a ripple tank. A cork is placed at a point P on the
water surface ag shown in the above figure.

(2) Describe the motion of the cork as the water waves pass through it. (1 mark)

(b) Suppose another dipper S2 is connected to the same vibrator and produces identical water waves. It is known that
S1P = 6.0 cm, S2P = 7.8 cm and the wavelength of the water waves is 1.2 cm.

(i) Name the wave phenomenon that occurs when both dippers vibrate. {1 mark)

(i) How would the motion of the cork be affected ? Explain your answer. (3 marks)

< HKCE 2004 Paper I-5>

beach

Figure 1

v 1
sea bed
Figure 1 above shows a sectional view of a beach. Two boats are located at positions P and Q as shown, where PQ = 20 m.

Straight water waves travel towards the beach. The waves take 4 s to travel from P to Q.

(a) Find the average speed of the waves between P and 0. (2 marks)




DSE Physics - Section C ; Question
WA2 : Wave Phenomena

PC-WA2-Q/10

DSE Physics - Section C : Question
WA?2 : Wave Phenomena

PC-WA2-Q/11

10. ®)

Figure 2 > s °

|
wavefront = | sea

Figure 2 shows the view of the beach from above. In Figure 2, draw the wave pattern observed when the waves travel
towards the beach, (2 marks)

(c) Name the wave phenomenon that occurs as the waves travel towards the beach. (1 mark)

11. <HKCE 2005 Paper I-5>
obstacle

|

vibrator ~

shallow region Q deep region P shallow region O

deep region P
Figure 1 Figure 2

Figure 1 shows a ripple tank with a deep region P and a shallow region Q.
(a) Suppose that two obstacles are added in the ripple tank as shown in Figure 1.

(i) Name two wave phenomena that may occur if water waves travel from P to Q. (2 marks)

(ii) Figure 2 shows the wave pattern observed when straight water waves are generated in P. Compare the wavelength
and speed of the waves travelling in Q with those in P. (2 marks)

®)

vibrator

N

Figure 3

deep region P shallow region Q

Suggest one method of obtaining the wave pattern in Q as shown in Figure 3. Illustrate your answer by completing
Figure 3. (2 marks)

{12

<HKCE 2008 Paper I-5>

Figure 1 shows a plastic box floating on the water surface of a pool which has a deep region and a shallow region. A boy
tries to get the box back. He throws a stone into the water to produce waves and he expects that the water waves will “push”
the box towards the poolside.

/ poolside

| \

S

Figure 1

(a) According to the direction of motion of the water molecules, state the kind of wave produced on the water surface.
(1 mark)

(b) Explain whether the water waves can “push” the box to the poolside. (2 marks)

poolside

il

(c) Figure 2 shows a continuous water wave traveling towards the poolside. Deduce the relationship between the velocity of
the water wave and the depth of water on the pool. Show your reasoning. (3 marks)

Figure 2
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13.

<HKCE 2009 Paper I - 10 >

In a ripple tank, ix}itially five tiuy plastic beads (P, O, R, S, 7) float on the calm water surface. A vibrator begins to produce
straight waves at time ¢ = 0. Figure 1 shows the positions of beads on the waves at #= 7 s. Figure 2 shows the displacement-

time graph of S.

" 9em —

Figure 1

displacement / cm

0 NAAANA
VAVAVAVATATAVAS

Figure 2
(a) () Find the wavelength of the wave. (1 mark)
(ii) Find the frequency of the wave. (2 marks)
(iii) Find the distance between the vibrator and . (3 marks)
(b) State the bead(s) that is/are moving
(i) inthe same direction with T at time t=7 s, (1 mark)
(ii) in the opposite direction with T at time 7 =7 s. (1 mark)

(¢) InFigure 1, sketch the waveform between P and T at a quarter of period after 7 =7 5. Mark the position of S.

(2 marks)

| 14, <HKCE 2010 Paper I-11>
' Figure 1 shows three points, 4, B and X, in a ripple tank where AX = 15 om and BX =25 cm.

X
.

ripple tank

Figure 1

A dipper placed at 4 vibrates and produces circular water waves of wavelength 10 cm. Figure 2 shows the displacement-time
graph for a water particle at X. (Take displacement upward as positive.)

Displacen‘rfm /em
0.4
0.2
0 - Time / s
0.1 0. .3 4
-0.2
' -04 :
Figure 2
(@) () Find the amplitude of the water wave at X. (1 mark)
(ii) Find the speed of the water wave. (3 mark)
|
(iii) In Figure 3, sketch the waveform along the straight line AX at time £=0.2 5.
(Take displacement upward as positive.) (2 marks)
Displacement
A
- - —- » Distance / cm
0 5 10 15
@ ®

| Figure 3

(b) Another dipper is now placed at B and always moves in the same direction as the dipper at 4. Determine the type of
i interference occurring at X. (3 marks)
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<HKCE 2011 Paper I-3>

Read the following passage about tsunamis and answer the questions that follow.

Tsunami

When earthquakes occur under the sea, the water above is vertically displaced and waves are formed as water
attempts to regain equilibrium. When large areas of sea floor rise or sink, a tsunami can be produced. Other than
earthquakes, landslides and undersea volcanic eruptions can also cause tsunamis.

Tsunamis are different from wind-generated waves. Wind-generated waves we usually see at beaches may have a
wavelength of 150 m and a period of about 10 5. A tsunami, however, can have a wavelength exceeding 100 km
and a period of a few hours.

As a result of their long wavelengths, tsunamis behave as shallow-water waves. Shallow-water waves move at a
speed given by the equation v = g d
where g is the acceleration due to gravity and d is water depth.

Tsunamis can travel great distances with limited energy losses. As tsunamis leave the deep water of the open sea
and approach the coast, their wave speed decreases but their height grows. Tsunamis may reach a height onshore
above sea level of 20 m or more and cause serious destruction.

(a) Name two natural phenomena that can cause tsunamis. (2 marks)

(b) The typical water depth is about 4000 m in the Pacific Ocean. Estimate the speed of 2 tsunami generated there.
(1 mark)

(c) As shown in the map in the figure below, an undersea earthquake occurs at S and produces tsunamis. Both islands Q
and R are struck by the tsunamis.

“Q®

Island Q

() Although island R is sheltered from S by island Q, why is it still struck by the tsunamis ? (1 mark)

(ii) When the undersca earthquake occurs, a ship is at point P which is in the open sea deep water area as shown in the
above figure. On receiving the tsunami warning, the captain of the ship decides to stay at P rather than going back
toisland Q. Referring to the given passage, comment on whether the captain’s decision is correct or not.

' (2 marks)
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16.

< HKDSE Practice Paper IB - 5>

(a) Two rectangular barriers are put into a ripple tank. A vibrator vibrating at 25 Hz produces water waves with straight
wavefronts. The wavelength of the water waves is 0.8 cm. Circular wavefronts are observed after the water waves pass
through the opening between the two barriers. Figure (a) shows the top view of the set-up.

Figure (a)

vibrator

straight wavefronts opening
(i) Name the wave phenomenon that takes place when the water waves pass through the opening. (1 mark)
(ii) Calculate the speed of the water waves in the ripple tank. (2 marks)

(iii) If the experiment is repeated using a higher vibrator frequency, describe the changes, if any, in the wave pattern
shown in Figure (a). (2 marks)

(b) Figure (b) shows three points, P, @ and R, in a ripple tank such that PR = 8 em and QR = 10 em. A dipper is put at P to
produce circular water waves of wavelength 0.8 cm.

Figure (b)

Another identical dipper, vibrating in phase with the one at P, is later put at Q. Explain the change, if any, in the
amplitude of the water wave at R. (3 marks)
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17.

< HKDSE 2012 Paper IB - 6 >

In a ripple tank, circular water waves are produced by two vibrators Si and S, of the same frequency vibrating in phase.

Their separation is 3.5 1, where 1 is the wavelength of the waves.
Figure (a) shows the two circular waves propagating on the water surface at a certain moment.

Line L is a line connecting all points P which have path difference S; P — 5P = 0.

S1

Figure (2) 354

S

(@) (i) Draw and label a line in Figure (a) connecting all points P which have path difference
(1) SIP-5P =4 (label it as Ly)

) $iP-$P =31 (labelitasLy)

(i) 'What would happen to L and L, if the separation between $; and S; is reduced slightly ?

(2 marks)

(1 mark)

|17,

18.

(b) Figure (b) shows the profile of the water level along line L at a certain instant. Sketch on the same figure the profile at a
time % T later, where T is the period of the water waves. (1 mark)

water level

Figure (b) v/\\//\ undisturbed water level

(c) s a point on the line joining S1 and §2 as shown in Figure (a). State the kind of interference that occurs at Q and give
a reason for this occurrence. (2 marks)

< HKDSE 2017 Paper IB - 6 >

(a) A dipper vibrating with a frequency of 5 Hz is put in a water tank. Figure 1 shows the displacement-distance graph of
the water wave at time /=0 . Y is a particle in the water tank,

displacement L
direction of travel

. /\Y /\ . /
Figure 1 0 T v T v istance x / cm
8

B

(i) Determine the wave speed of the water wave. (2 marks)
(ii) State the direction of motion of particle Y at £=0. {1 mark)
(iii) Sketch the displacement-time graph of particle ¥ between =0 and = 0.4 s in Figurc 2. (2 marks)
displacement
Figure 2 0 T T T T T T > time /s
0.1 0.2 0.3 0.4
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X , = . . . i ; HKEAA's Marking Scheme is prepared for the markers' reference. It should not be regarded as a set of model answers.
18. (b) In Figure 3,.A and B are two dippers vibrating in p}}ase in a water tank. The distance between 4 and B is 6 cm. OP is| | Students and teachers who are not involved in the marking process are advised to interpret the Marking Scheme with care.
the perpendicular bisector of AB. Q is a second minimum from P, where AQ = 12 cmand BQ = 15 cm.
i Question Solution
1. (a) (i) To actas a point source for producing circular wavefront. [1]
(ii) To show the phenomenon of refraction. 1]
(iii) To absorb the waves and prevent the rebounding of waves at the edges. [ny
Figure3
o) O
@ Bxplain why a minimum ocours af 0. (it < wavefronts closer together > [11
< waves spread out > 1
< circular wavefronts shown > [11
ii) Difiracti d ti
(ii) Determine the wavelength of the water wave. (2 marks) )] Diffractin aridiceimztionieceas 21
|
(2 (@ f =10Hz [13
v =fA=10x2 (1]
(iii) Sketch in Figure 4 how the AMPLITUDE of the water wave varies along the line OP. (1 mark) [ 20 i 1]
= 20 cms”
amplitude ‘ .
| (b) (i) AtA andE, constructive interference occurs [2]
At B and D, destructive interference occurs 2]
(ii) Energy goes to the points of constructive interference [2]
Figure 4 5 T S (iii) X5 (21
) AN\
! C
| (iv) (1) separation would decrease 1
[ (2) separation would decrease f1]
i 3. (a) Place a transparent plastic sheet totally immersed in water to give a shallow region 2]
I
{ (b) Freeze the wave pattern using a stroboscope [1]
Place a metre rule closed to the ripple tank. [1
|
i The position of 2 successive crests is marked on the metre rule. [1]
! The length between the two marks is the wavelength. 11
there is question in next page




19. <HKDSE 2019 Ppaper-IB-5>

3. A ripple tank has a shallow region P and a deep region (. Straight water wave of frequency 10 Hz is
travelling in the shallow region as shown in Figure 5.1 when viewed from above.

shallow region P deep region Q

6 cm 3

direction
propagati

Figure 5.1 g e

(a) The separation between seven crests in the shallow region is found to be 6 cm a5 shown.

(i) Find the wayeiengih of the wave in the shallow region (¥ mark)

(iiy What is the wave speed in the shallow region 7

(v) The water wave then propegales into the deep region where the wavelength of the wave is double that in
the shallow region.

(D State the frequency of the water wave in the deep region. (1 mark)
(i} On Figure 5.1, sketch the wave pattern in the deep region. (2 marks)

(iii) Name the phenomenon cccurred across the boundary and explain its cause. (2 marks)
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© (@ v = fA=10x0.03 11 | 5. (a) Frequency = 4Hz [1
- -1
03ms 1 =4 L 08 3oy 2]
t 025
@) v = 10x0.02 1
= 02ms! B3] OR
v=fA= 4x08=32ms’} [2]
(d) Regiond [1]
b) (G (1) 4 1
(e) Diffraction occurs [1] LR i
R (2) B and D [1]
i
: (i)
) ¥ [1]
: \\
' \
1
1
| s
1
1
! < For wave form > [2]
< 0.5 mark for each particle > 2]
(a) The cork moves up and down, [1] () (i) Xand Yare both at rest. [2]
(b) The wave motion can be frozen by viewing through a stroboscope. [1] (if) E
A metre rule is placed close to the tank. [1] . =
The wavelength is measured by marking the position of 2 successive wave crests on the meter rule. [1] E
N
. 5
© @ f = - (1] (d) Any TWO of the followings : [2]
= 2.5Hz [ *  Waves in air are longitudinal waves but waves on string are transverse waves.
@ A 1 *  Waves in air are travelling waves but waves on the string are stationary waves.
ii = 2 {11
5 *  Waves in air and waves on string have different wavelengths (OR speeds).
= 02m [ |
Gil) v = f4=25x02 OR v=4=-1 [
t 2 6. (a) Amplitude = 0.2cm [1]
=05ms™! =0.5ms™ [11 Frequency = Lo = 10Hz 1]
1
(d) Since the path difference at the cork is zero, [1] | Spesy= d 2 012 _ gogmet 1
constructive interference occurs. [ | t 5
The cork will move up and down with greater amplitude. (11 Wavelength A = y._ 024 1]
I 10
(e) [2] (1]

(b) Any ONE of the following :
*  Insert spongy plastic (cotton wool) around the edge of the tank.

*  Use water tanks that have sloping edges.
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6. (© @ [2] ! 8. (c) () Pathdifferenceat? = 24 [
P 2ad I - Constructive interference ocours at P, 1]
(i) Pathdifferenceat O = 13 4 [1]
.. Destructive interference occurs at Q. [1]
i - i (d) Ifthe frequency of vibration is doubled, the wavelength of the water waves would become halved. [1]
The path difference at O would then be equal to 3 times the wavelength of the water waves, [1]
so the interference at Q becomes constructive. [1]
(ii) Diffraction. [1]
(e) Place a barrier with two small openings in front of the dipper. [1]
(d) (i) 4 (or C) isapoint of constructive interference. 11
Dis a point of destructive interference. m — 0
[
i) No. [1 §
A trough can also be formed at points of constructive interference. [21
9. (a) The cork will move up and down. [13
7. (@ A=04m (11
(b) (i) Itis called interference. 1]
(b) Both P and Q are at rest at this instant. [2]
(ii) Path differenceatP = S, P - S| P
© -78-60 = 18cm [
2] ,
=14 1]
Since destructive interference occurs at P, the amplitude of vibration would decrease (OR become zero). {1}
@ Displacement |
P < @ and P are in opposite phase > [11 I
Qo
T/\/\ o < Amplitude of © loss than that of P> [ 0. @ ,-9 [
W ‘ t
| -
. 4
(e) Any TWO of the following : [2]
= 5ms™ 1]
% Waves in air are travelling waves but waves on string are stationary waves
*  Waves in air are longitudinal waves but waves on string are transverse wave ®
% Waves in air and waves on string have different wavelengths (or speeds) |
————dy .
| P
8. (a) Wavelength = 0.02m [1 |
0.4 '
Frequency = — = —t' . H 5)
BT T T ooz T HOHE (2] »
i < wavelength shorter at right hand side > [1]
(b) To prevent water waves from bouncing back at the edges of the tank. [2] |
[ < correct pattern > i
OR {
To absorb the water waves, [2] l (c) Refraction [1]
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1. () () diffractionand {11 '14. (@ () Amplitnde = 0.4cm [1]
refraction [1]
@) T=04s
(ii) wavelength in @ is smaller than that in P [1]
=1=1_9s5p (1]
speed in @ is smaller than that in P [1 T 04
: ’ v = fa (1]
(b) Add an obstacle into the ripple tank. [1]
= (2.5)(0.1) = 025ms™ <accept 25cms > [1}
vibrator i J J A OR
N ]
y=d ]
Bt t
il 1
f = wm
i l : 0.4
deep region P shallow region O = 025ms”’ [11
(iif) Disp‘:accmen(
12. (a) transverse wave [1] I
(b) As the water wave travels to the pool deck, the water particles only move up and down. [1] /\
Therefore, the water wave cannot push the box to the pool deck. 1] 0 % | '5 » Distance / cm
, (4) \/(‘X)
(c) The wavelength decreases as the wave travels to the shallow region. [1]
As the frequency remains unchanged, 1
the velocity of the water wave decreases as the depth decreases. (11 < zero displacement at 4, X'> [
< 1.5 waves drawn correctly > [1]
B @ @ A= o _ 4em i (b) Path difference = 25 - 15 1]
2.25 =10em =14 ]
@) T= T-3 <085 [1] | Constructive interference occurs at X. 8]
5
f=1 1251 m '
T |
[ 15. (@) Any TWO of the followings : [1+11
i) v =f4 = (1.25)(4) = Scms™ [1] %  carthquakes
d =vit=(5x(3) 1 l * landslides
= 15¢m 1 I % voleanic eruptions
® O 0 (11 ®) v=+/gd = 9.81x4000 = 198ms™ 1
@) S n
| (¢) (i) The tsunamis undergo diffraction and get around island Q. m
© |
[ (ii) Any ONE of the following reason : [1]
D —— [ [ % The height of the tsunami grows as it travels near to the coast.
< correct position of §> [ I *  The height of the tsunami is small in open sea.
i %  The tsunami may cause serious damage near the shore.
| So, the captain’s decision is correct. (1]
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16. (a) (i) Diffraction [1] ‘\' 18 @ @ v =/4
() v =f1=(25x0.8) 1] | = 5x4 1
= 20cms! [ = 20cms?  <accept 02ms> {1
(iii) The wavelength of the water wave decreases. [1] (i) Y is moving upwards [1]
The degree of diffraction decreases. [1
(i) displacement
(b) Path differenceatR = 2.0cm = 2.5 1 [1]
Destructive interference oceurs at R. [1]
Amplitude of the water wave at R decreases when another dipper is placed at . [1]
- T T I T > time /s
0.1 0.2 0.3 0.4
17. @ O
< Two waves drawn > [13
< All the shapes are correct > [1]
(b) (i) The water waves from 4 and B meeting at O are in opposite phase. [1
(1] OR
The path difference at @ is equalto 1.5 4. [1]
Thus, destructive interference ocours to form a minimum. [1]
L , (i) Path differenceatQ = 1.54 = 3cm [1]
E Wavelength: 4 = 2 em [1]
|
i (i) amplitude
{1] [
! \
1 di
9 P
(i) Lyand L, will be further away from L. [1} | < a line (curve or straight line) gradually decreases in amplitude > [1
® water level !
|
i
undisturbed water level |
(1] [
1
(c) The path differenceat @is3.5 4 (0Si=4 4 and Q05 =7523) [1]

Thus, destructive interference occurs at Q.




19. & O - 006
wayvelength 1 T

=001 m (=1 cm)

G speedv=/A = 10 x 0.01

=01 ms’ (= 10ems™h
) ) frequency =10 He

L shallow region P

6 cm

(i) Refraction,
1t is due to the change i wavelengths / wave spoeds in
different media / depths,

1A
1A






