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10

Properties of Waves

Practice 10.1 (p. 37)

1
C

2
D

3
D

4
D

5
Wave crests are shown on the screen as bright lines.


Wave troughs are shown on the screen as dark lines

6
(a)
The frequency of the wave is 10 Hz.



By v = f(,




v = 10 ( 0.02 = 0.2 m s(1


The speed of water waves is 0.2 m s(1.


(b)
The speed of water waves remains at 0.2 m s(1.



By v = f(,




( = 
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 = 0.01 m (= 1 cm)



The speed of water waves remains at 0.2 m s(1 and the wavelength decreases to 1 cm.

7
(a)
There are 5 successive waves over 5 cm.



( wavelength ( = 
[image: image3.wmf]5
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 = 0.01 m


(b)
Wave speed = 
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(c)
By v = f(,




f = 
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Practice 10.2 (p. 53)

1
B

2
D

3
D

4
C

5
A

6
None of them is changed.

7
(a)
(i) & (ii)



[image: image8.jpg]shallow region






The wave speed in shallow region is smaller than that in deep region, and the frequency of water waves is constant in entering shallow region. By v = (f, the wavelength increases in entering the deep region.


(b)
Refraction occurs when water waves enter the deep region.



The refracted waves would bend away from the normal in entering the deep region.

8
(a)
If constructive interference occurs at P, path difference = 0, (, 2(,etc. 



( the largest possible wavelength = 23 ( 21 = 2 cm


(b)
If destructive interference occurs at P, path difference = 0.5(, 1.5(, 2.5(, etc. 



( largest possible wavelength = 2 ( (23 ( 21) = 4 cm


(c)
The path difference at P = 2 cm



The path difference at Q = 1 cm 



( If constructive interference occurs at P and Q, the largest possible wavelength is 1 cm.

9
(a)



[image: image9.jpg]




(b)



[image: image10.jpg]I






(c)



[image: image11.jpg]



Practice 10.3 (p. 62)

1
D

2
D

3
B

4
C

5
It is because the slit through which light diffracts has to be very small, i.e. comparable to the wavelength of light.

6
(a)
More fringes which are closer together are observed.


(b)
The fringes would be of larger width.


(c)
More fringes which are closer together are observed.

Practice 10.4 (p. 67)

1
C


By v = f(,



 ( = 
[image: image12.wmf]2000

340

 = 0.17 m


Since the separation of the loudspeakers should be of a few wavelengths, 1 m is the most appropriate separation.

2
A

3
C

4
(a)



[image: image13.jpg]Wimm






(b)
Since noise of low frequency has longer wavelength, it bends more when passing the barrier. Hence, flats in the shadow of the barrier are still affected by the noise of low frequency and barrier is not effective to such noise. 

5
(a)
By v = f(,




( = 
[image: image14.wmf]500

340

 = 0.68 m



( 
[image: image15.wmf]68
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1

.
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 = 2.21 wavelengths



The doorway of 1.5 m is 2.21 wavelengths wide.


(b)
Diffraction is a property of sound waves. Since the width of the doorway is comparable to the wavelength of the sound waves, waves bend around the doorway when they pass through it.

Revision exercise 10

Multiple-choice (p. 71)

Section A

1
D


Diffraction occurs on the left-hand side of the barrier.

2
C

3
B

4
B

5
(HKCEE 1999 Paper II Q22)

6
(HKCEE 2000 Paper II Q26)

Section B 

7
D


(2)
By v = f(,




( = 
[image: image16.wmf]5

1

0

.

 = 0.02 m



The path difference at P is 2 cm, i.e. path difference = (, and constructive interference occurs at P.

8
B

9
(HKCEE 1998 Paper II Q26)

10
(HKCEE 2001 Paper II Q26)

11
A

Conventional (p. 73)

Section A

1
(a) 



[image: image17.jpg]





Waves diffracted into the bay
(1A)



Constant wavelength
(1A)


(b)
No, I would not agree with the company.
(1A)



It is because ocean waves diffract into the bay, so that the water in the bay may not be calm enough for the sports.
(1A)



The company should also build a breakwater to protect the bay from strong waves.
(1A)

2
(a) 



[image: image18.jpg]double-slit
Walch outt Do not ook at
laser the laser pointer directly
pointer tansiucent
screen






Correct label and position of each of the following equipment:
(3 ( 1A)




Red laser source




Double-slit




Screen



Two sets of diffracted light coming from the double-slit overlap.
(1A)


(b)
Alternate red and dark lines are shown on the screen.
(1A)



After passing through the slits, light spreads out and overlap.
(1A)



At some positions, light waves from the slits reinforce each other and red lines are formed.
(1A)



At some other positions, light waves from the slits cancel each other and dark lines are formed.
(1A)


(c)
A thick red line is shown at the centre of the screen. (Some other red lines are also produced beside the central bright line.) 
(1A)


(d)
Blue fringes are closer together and the width of the blue fringes is smaller.
(1A)

3
(a)
(i)




[image: image19.jpg]windows windows
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Correct reflection of waves at each window surface
(2 ( 1A)



(ii)




[image: image20.jpg]windows windows

room A room B







Correct window position
(1A)




Correct reflection of sound waves
(1A)


(b)
(i)
Interference of sound
(1A)



(ii)
Loud and soft sounds are heard along PQ.
(1A)




At some positions, sound waves from the loudspeakers reinforce each other and loud sounds are formed.
(1A)




At some other positions, sound waves from the loudspeakers cancel each other and soft sounds are formed.
(1A)



(iii)
No, loud and soft sounds are not heard.
(1A)




For a song, there are sounds of many frequencies merging together. 
(1A)




Therefore, the sounds from the loudspeakers are no longer coherent.
(1A)

Section B

4
(HKCEE 2001 Paper I Q4)

5
(a)
After reflection, the reflected waves move away from the barrier at 45( from the normal, and 
(1A)



they interfere with the incident waves.
(1A)


(b)
(i)
From Figure f, there are 4 waves over 1.4 cm and the scale used by the figure is 1:25.
(1A)




( wavelength of the wave = 
[image: image21.wmf]4

4

1

.

 ( 25 = 8.75 cm
(1A)



(ii)






[image: image22.jpg]






Correct wave crests
(2A)




Constant separation between wave crests
(1A)


(c)
(i)
Constructive interference
(1A)



(ii)
Since the amplitude of the wave coming from a slit cancels that coming from another slit, 
(1A)




the amplitude of the wave at G is always zero and there is no energy at that point.
(1A)



(iii)





[image: image23.jpg]






If the waves coming from the gaps meet, a resultant wave of large amplitude is produced at positions where the waves are in phase (constructive interference) and no wave is produced at positions where the waves are out of phase (destructive interference).
(1A)




I.e., for a point A, constructive interference occurs when |S1A ( S2A| = 0, (, 2(, etc. and destructive interference occurs when |S1A ( S2A| = 
[image: image24.wmf]2
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(, 
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(, 
[image: image26.wmf]2

5

(, etc.
(1A)




At F and H, since |S1F ( S2F| = 0 and |S1H ( S2H| = (, constructive interference occurs and big crests and troughs pass through them. Similarly, constructive interference occurs along PQ and TU and forms the wave pattern as shown in the figure.
(1A)




At G, since |S1G ( S2G| = 
[image: image27.wmf]2

1

(, destructive interference occurs, no wave is produced and calm water is found. Similarly, destructive interference occurs along RS.
(1A)

Physics in articles (p. 75)

(a)
The barrier reflects the sound wave away and creates an acoustical shadow for buildings.

(1A)

(b)
1)
Solid, continuous surface without any openings or holes
(1A)



This criteria ensures that the barrier can effectively reflect sound waves away and sound cannot pass through a barrier through holes by diffraction. 
(1A)


2)
Long and tall enough
(1A)



Since sound wave can easily diffract around barriers, if a barrier is not tall and long enough, the diffracted sound waves will still affect the buildings behind it. 
(1A)

(c)
No, barriers cannot effectively shield buildings from noise of low frequency.

(1A)


It is because sound of low frequency can bend around barriers easily.

(1A)
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