3.2 Light: Cambridge IGCSE Physics worksheet - Mark Scheme
	Question
	Answer
	Marks

	1
	B
The law of reflection gives an angle of reflection equal to the 32° angle of incidence.
	(1 mark)

	2
	A
The angle of incidence equals the angle of reflection when both are measured from the normal.
	(1 mark)

	3
	B
Changes in wave speed at the curved boundaries refract the rays so that they converge.
	(1 mark)

	4
	C
A diverging lens forms an upright, diminished virtual image between the lens and its near focus.
	(1 mark)

	5
	C
A short-sighted eye focuses distant light in front of the retina, and a diverging lens moves the focus back onto the retina.
	(1 mark)

	6
	D
Refraction at parallel faces restores the original direction while leaving a lateral displacement.
	(1 mark)

	7
	D
An object between F and 2F forms a magnified real image beyond 2F.
	(1 mark)

	8
	D
A ray directed through the near principal focus emerges parallel to the principal axis.
	(1 mark)

	9
	B
Glass is optically denser than air, so light slows down and bends toward the normal.
	(1 mark)

	10
	A
Total internal reflection requires travel toward a less optically dense medium and incidence above the critical angle.
	(1 mark)

	11
	D
These conditions allow total internal reflection at the core-cladding boundary, keeping light in the core.
	(1 mark)

	12
	C
The ray travels from glass to air and its 50° incidence angle is greater than the 41.8° critical angle.
	(1 mark)

	13
	Violet, indigo, blue, green, yellow, orange, red.
Two marks for all seven colours in the correct order; one mark for all seven colours with one pair out of order.
	(2 marks)

	14
	
, or 39° to the nearest degree.
	(2 marks)

	15
	The emergent ray is parallel to the incident ray.
It is displaced sideways from the line of the incident ray.
	(2 marks)

	16
	Virtual rays traced back and image drawn to principal axis where rays meet. The image is upright and virtual.
	(2 marks)

	17
	The wavelength increases. The ray bends away from the normal.
	(2 marks)

	18
	The outgoing rays are parallel, so they do not meet to form a real image.
	(2 marks)

	19
	A converging lens is used. It converges the incoming light before it enters the eye.
	(2 marks)

	20(a)
	Dispersion.
	(1 mark)

	20(b)
	As it enters the glass it is refracted, bending towards the normal.
As it leaves the glass it is refracted again, bending away from the normal.
	(2 marks)

	20(c)
	Red is deviated least.
Violet is deviated most.
	(2 marks)

	20(d)
	White light is a mixture of colours, and each colour has a different frequency.
Each colour is refracted by a different amount at each surface of the prism.
The colours therefore leave the prism travelling in slightly different directions and spread apart, forming a visible spectrum on the screen.
	(3 marks)

	21(a)
	The angle of incidence, measured inside the denser medium, for which the angle of refraction in the less dense medium is 90°.​
	(2 marks)

	21(b)
	The refracted ray bends further away from the normal, so it moves round towards the flat surface of the block.
The refracted ray becomes dimmer as less light passes out of the block.
At the critical angle the refracted ray travels along the flat surface, at 90° to the normal.​
	(3 marks)

	21(c)
	A ray drawn reflected from the flat surface back down into the glass, on the opposite side of the normal, at 60° to the normal.
No ray drawn passing out of the flat surface into the air.​
	(2 marks)

	22(a)
	line drawn perpendicular (at right angles) to the surface at the point where the ray meets it.
	(1 mark)

	22(b)
	The angle between the refracted ray and the normal at the point where the ray crosses the boundary.
	(1 mark)

	22(c)
	


	(3 marks)

	22(d)
	Light travels slower in glass than in air because glass is optically denser. The decrease in speed at the boundary causes the ray to change direction, bending towards the normal.
	(2 marks)

	22(e)
	40° (equal to the angle of incidence).
	(1 mark)
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