RAFFLES JUNIOR COLLEGE
PHYSICS TUTORIAL 13

WAVES 

LONG QUESTIONS SOLUTIONS

	5.
	p155 Q30 J86/III/9

	(a)
	-
Connect the two microphones to the Y-inputs of a double-beam CRO.

-
Select the mode that displays two traces on the screen.

-
The two traces will be apart by 
[image: image1.wmf]t

D

on the time base.

-
Phase difference = 
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	(Alternative answer, not in syllabus)
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	(b)
	(i)


	


	(b)
	(i)


	


	(c)
	-
M1 is placed close to M2 such that the traces obtained are in phase.

-
Move M1 away from M2, until  the two traces are in phase again. (During the process the two waves will be out of phase).

-
The difference between M1 and M2 is one wavelength, 
[image: image3.wmf]l

.

-
Period, T can be obtained from the timebase.

-
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	Lets vs be speed at 18oC and vs’ be speed at 20oC.

Fractional change  
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Can be measured since it is larger than precision of metre rule but high percentage error.

	
	


	16.
	p155 Q33 J88/III/8

	
	

	
	(a)
	Amplitude of a wave is the maximum displacement of the particles with the wave from the equilibrium position.
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	(b)
	(i)
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	(ii)
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	(c)
	The energy of each pulse will spread outwards in a sphere.

Intensity of pulse when it reaches target =
[image: image15.wmf]2
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Intensity on this surface, Is = 
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	Power incident on traget = 
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Power reflected by target = 
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Intensity of reflected pulse when received back at transmitter, Ir
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	(i)
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	(ii)
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	(iii)
	
[image: image24.wmf](

)

(

)

(

)

2

-

15

4

2

6

4

2

 Wm

10

03

.

2

50000

16

1

10

2

16

-

´

=

´

=

=

p

p

d

PkS

I

r



	
	
	
	

	
	
	If the pulses were emitted in a parallel beam, the energy of each pulse is not distributed over a large area. Hence the intensity received by the target will be much higher and subsequently a larger amount of energy will be reflected back to the transmitter.


	17.
	p424 Q7 N03/III/4

	 
	
	

	
	(i)
	Looking at the graph, the path difference of the two waves is ¼ wavelength.

Therefore, phase difference = ¼ x 2
[image: image25.wmf]p
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	(ii)
	1.
The maximum displacement of the resultant wve wil be at the points of intersection of the two waves.


Max. displacement = 2 ( 1.1) = 2.2 mm

	
	
	

	
	
	2.
At this instant, the two waves are apart by a distance of 
[image: image27.wmf]4
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. After a time of 
[image: image28.wmf]8

T

, both waves move towards each other by 
[image: image29.wmf]8
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 and they will be in phase. Hence the maximum displacement will be twice the amplitude.


Max. displacement = 2 (1.6) = 3.2 mm

	
	
	

	
	
	3.
After a further time of 
[image: image30.wmf]4

T

, each wave moves in opposite directions by 
[image: image31.wmf]4
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. Hence they are apart by 
[image: image32.wmf]2
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 and in anti-phase. The resultant displacement is zero.

	
	
	

	
	(b)
	A stationary wave pattern will be obtained. There are points along the wave where the displacement is always zero (nodes). There are also points where the displacement is always largest (anti-nodes).

	
	
	

	
	(c)
	(i)
Longitudinal wave

	
	
	

	
	
	(ii)
Polarisation occurs in a plane that is perpendicular to the direction of travel of a wave. Since the particles of a sound eave oscillate in a direction parallel to its direction of wave travel, they cannot be polarized.

	
	
	

	
	(d)
	-
Connect a microphone to the inputs of the CRO to pick up the sound signal.

-
Adjust the time base and the Y-input to obtain a suitable trace on the screen.

-
Measure the horizontal length for one complete oscillation on the screen.

-
Convert the length to time using the time base and this is the period (T).

-
Frequency, f = 1/T

	
	
	

	
	(e)
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