3.3 Electromagnetic spectrum: Cambridge IGCSE Physics worksheet - Mark Scheme
	Question
	Answer
	Marks

	1
	C
Every electromagnetic wave is transverse and travels through a vacuum at 3.0 × 108 m/s.
	(1 mark)

	2
	D
Ultraviolet radiation causes the fluorescent ink in the security mark to emit visible light.
	(1 mark)

	3
	A
Radio waves can carry modulated audio signals from a transmitter to many receivers.
	(1 mark)

	4
	A
A digital signal switches between just two states, high and low, which are coded as 1 and 0.
	(1 mark)

	5
	A
Digital signalling allows a much higher rate of data transmission along the same link.
	(1 mark)

	6
	D
Excessive ultraviolet exposure can damage cells, increasing the risk of skin and eye injury.
	(1 mark)

	7
	C
Warm components emit infrared radiation, and hotter surfaces produce a stronger thermal signal.
	(1 mark)

	8
	D
Frequency increases from radio waves through microwaves to infrared.
	(1 mark)

	9
	C
Microwaves can pass through the atmosphere and can be focused into a narrow beam for satellite links.
	(1 mark)

	10
	A
Infrared is between microwaves and visible light, while ultraviolet is between visible light and X-rays.
	(1 mark)

	11
	B
An analogue-to-digital converter changes the continuously varying microphone signal into a sequence of two-state digital values.
	(1 mark)

	12
	A
Water-containing body tissue absorbs microwave energy, so excessive exposure can cause internal heating.
	(1 mark)

	13
	B
The regenerator only has to decide whether each part of the signal is high or low, so it can recreate clean pulses and discard the noise.
	(1 mark)

	14
	Neither. They arrive together, because all electromagnetic waves travel at the same speed in a vacuum.
	(1 mark)

	15
	Radio waves, Microwaves, Infrared, Visible Light, Ultraviolet, X-rays, Gamma
	(2 marks)

	16
	Radio waves pass through walls, so the two devices do not need a clear path between them.
	(1 mark)

	17
	A digital signal can be regenerated accurately, so the original pulses are restored exactly.
Accept: noise can be removed from a digital signal; digital signals are less affected by noise.
	(1 mark)

	18
	Bone absorbs more X-rays than soft tissue, so different amounts reach the detector.
	(2 marks)

	19
	Human eyes detect only the visible-light region of the electromagnetic spectrum.
	(1 mark)

	20
	
	(2 marks)

	21
	Glass is transparent to visible light and to some infrared, so the radiation passes through the glass instead of being absorbed.
	(1 mark)

	22
	Visible light and infrared.
	(1 mark)

	23
	Microwaves can pass through (penetrate) some walls.
	(1 mark)

	24
	Gamma rays have a higher frequency and a shorter wavelength than radio waves.
	(2 marks)

	25(a)
	Ultraviolet can be used for security marking, detecting fake bank notes, or sterilising water.
Excessive ultraviolet exposure can damage skin or eyes and may cause skin cancer.
The harmful effect is linked to ultraviolet having higher energy than visible light.
	(2 marks)

	25(b)
	Ultraviolet has enough energy to damage surface cells and eyes.
X-rays and gamma rays have higher frequency than ultraviolet.
X-rays and gamma rays are more ionising and can cause internal cell damage or mutations.
	(3 marks)

	25(c)
	X-rays are ionising radiation.
Ionising radiation can damage cells or increase the risk of cancer.
Lead absorbs or blocks much of the X-ray radiation, reducing exposure.
	(3 marks)

	26(a)
	Microwaves.
	(1 mark)

	26(b)
	A geostationary orbit.
The satellite is always in the same direction in the sky, so once the dish has been pointed at it the dish never needs to be moved.​
	(2 marks)

	26(d)
	The time taken would not change.
All electromagnetic waves travel at the same speed in a vacuum, 3.0 × 108 m/s, so radio waves and microwaves travel up to the satellite at the same speed.
The distance is unchanged and the speed is unchanged, so the time taken is unchanged.
	(3 marks)

	27(a)
	Infrared is used in thermal imaging cameras or intruder alarms.
Infrared is used in optical fibre communication.
Infrared is used in electric grills or for heating.
	(2 marks)

	27(b)
	Warm objects emit infrared radiation.
An infrared detector or camera detects this radiation.
The detected infrared radiation can be used to form an image or signal even though it is invisible to the eye.
	(2 marks)

	27(c)
	Infrared is next to visible light on the longer-wavelength side.
Infrared has a lower frequency than visible light.
Both infrared and visible light are electromagnetic waves and travel at the same speed in a vacuum.
	(3 marks)
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