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 Chapter 6
Oscillations 
and Mechanical Waves 
	
	
	Answer
	Extra information
	Mark

	1
	a  
	[image: image1.png]1.4

2

N VL) U R
NSNS

2

o

(WD) Juswade|dsig

0.4

0.3

0.2

0.1

Time (s)




	1 mark for axes with labels and units.

1 mark for amplitude = 1.4 cm and period = 0.2 s.

1 mark for sine curve.
	3

	
	b
	v = -Asint = ±A for max.

v = 1.4× 5 × 2π= 44 cm s-1= 0.44 m s-1
At mid position OR  when sint= 0
	1mark method, 

1 mark answer

1 mark
	3

	Total marks
	6

	2
	a 
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	1 mark for 
[image: image4.wmf]l

substitution

1 mark rearranging


	2

	
	b
	Vary h and take periods of complete oscillations (average over number of swings)

Square T
Plot T2 versus h
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	2 marks

1 mark

1 mark

1 mark axes

1 mark line 


	6

	
	c
	g from gradient (=
[image: image6.wmf]g
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H from x axis intercept
	1 mark

1 mark
	2

	Total marks
	10


	3
	  
	Mass on spring; exchange of kinetic energy1/2mv2 with internal energy of spring depending on kx2 

with force proportional to kx [
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Mass of bob; exchange of kinetic energy1/2mv2 with potential gravitational energy mgh
with force proportional to mg, so mass cancels
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	2 marks

2 marks
	4

	Total marks
	4

	4
	a i
	Speed = distance/time = (3.15-0.75)/4.8 

= 0.5 m s-1
	1 mark readings

1 mark answer
	2

	
	a ii
	Height = 1 mm
	
	1

	
	a iii
	Accept either full width 1.5 m or half width 0.7 m
	
	1

	
	b i
	No change
	
	1

	
	b ii
	No change
	
	1

	Total marks
	6

	5
	a
	Resonance occurs when the oscillating system is driven by a varying force whose frequency matches the natural frequency of the system.
	
	2

	
	b i
	Motion starts with low amplitude, increases to maximum at resonant frequency and then decreases again
	
	2

	
	b ii
	Less damping so bird moves up and down with greater amplitude

Less mass so the resonant frequency of the system is changed (increased) 
	
	2

	Total marks
	6

	6

	a i
	No
	
	1

	
	a ii
	Yes
	
	1

	
	a iii
	No
	
	1

	
	a iv
	No
	
	1

	
	b i
	[image: image9.png]Displacement x

Light damping: continuing oscillations

A with decreasing amplitude

\ /\ N\~

\/ /S S o0





	
	1

	
	b ii
	[image: image10.png]Heavy damping: the system takes a long
time to return to the equilibrium position
without oscillating
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	1

	
	b iii
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	1

	
	c
	Should be critically damped (or slightly less).
Heavy damping means the spring would still be compressed and could not respond to the next bump.

Light damping would lead to bouncy ride, which would make the car hard to control. (and passengers would be uncomfortable)
	1 mark each point
	3

	Total marks
	10


	7
	a 
	Wavelength = v/f = 335/75.8 = 4.42 m
	1 mark method, 

1 mark answer
	2

	
	b
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Or accept 
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[image: image14.wmf]f
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=14.5 ×75.8/335 = 3.28 Hz

Since ship is approaching add this to the emitted frequency 

So observed frequency is 79.1 Hz
	1 mark method, 

1 mark substitution,

1 mark answer 
	3

	Total marks
	5

	Total for test paper
	52
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