3.4 Sound: Cambridge IGCSE Physics worksheet - Mark Scheme
	Question
	Answer
	Marks

	1
	A
A compression is a region of increased particle density and pressure.
	(1 mark)

	2
	C
A greater sound frequency is perceived as a higher pitch.
	(1 mark)

	3
	B
The vibrating cone makes neighbouring air particles oscillate, producing a sound wave.
	(1 mark)

	4
	C
The sound becomes less intense with distance, while the stationary source keeps the same frequency and period.
	(1 mark)

	5
	B
Using  gives .
	(1 mark)

	6
	D
With the wave speed known, half the return time gives the travel time to the boundary.
	(1 mark)

	7
	B
Frequency is oscillations per second: .
	(1 mark)

	8
	D
More cycles in the same time gives X a higher frequency, and equal amplitudes give equal loudness.
	(1 mark)

	9
	D
The sound makes a return journey, so .
	(1 mark)

	10
	A
The pulse makes a return journey, so .
	(1 mark)

	11
	A
The period is 4.0 ms, so .
	(1 mark)

	12
	C
A greater distance gives a longer travel time, reducing reaction time as a percentage of the reading.
	(1 mark)

	13
	Solids, liquids, gases.
	(2 marks)

	14
	No.
A vacuum contains no particles, so there is nothing to vibrate and pass the sound on.
	(2 marks)

	15
	About 340 m/s.
	(1 mark)

	16
	Sound with a frequency greater than 20 kHz.
	(1 mark)

	17
	Sound travels faster in a liquid than in a gas.
	(1 mark)

	18
	Compressions.
	(1 mark)

	19
	A is a compression. B is a rarefaction.
	(2 marks)

	20
	
	(2 marks)

	21
	Scanning soft tissue or an unborn baby. Accept breaking kidney stones.
	(1 mark)

	22
	It must vibrate.
	(1 mark)

	23
	They vibrate backwards and forwards along the same direction as the wave travels (parallel to it).
	(1 mark)

	24(a)
	identifying that the pulses are separated by 4 divisions.
Substitute and answer: 
	(2 marks)

	24(b)
	Use the relationship: speed is distance divided by time.
Substitute: .
Final answer: .
	(3 marks)

	24(c)
	The time interval is very small, so human reaction time would be a large percentage error.​
	(2 marks)

	25(a)
	stating that ultrasound is sent from the ship towards the seabed.
stating that the ultrasound reflects from the seabed and returns as an echo.
Accept: "The time for the echo to return is measured."
	(2 marks)

	25(b)
	identifying that the pulses are separated by 4 divisions.
Substitute and answer: 
	(2 marks)

	25(c)
	alculating the total distance travelled by the sound: 
recognising that this is the distance down to the seabed and back.
calculating the depth: 
	(3 marks)

	25(d)
	stating that high-frequency sound has a shorter wavelength.
linking shorter wavelength to better resolution / detecting smaller objects or boundaries more clearly.​
	(2 marks)

	26(a)
	The sound that travelled along the steel pipe.
	(1 mark)

	26(b)
	The tap sends sound along the steel pipe and through the air at the same time.
Sound travels much faster in a solid than in a gas, so the sound in the steel covers the distance in a much shorter time and arrives first.
	(2 marks)

	26(c)
	


	(3 marks)

	26(d)
	Sound travels faster in a liquid than in a gas, but slower than in a solid.
	(1 mark)
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