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Chapter 18
Imaging
	
	
	Answer
	Extra information
	Mark

	1
	a
	1/v =1/f – 1/u = 1/0.2 – 1/0.4 =1/0.4  

v = 2.5 m
	
	1

1

	
	b
	1/v =1/f – 1/u = 1/0.2 – 1/0.2 = 0    

v  is infinite.
	
	2

	
	c
	1/v =1/f – 1/u = 1/0.2 – 1/0.1 = 5 – 10 = –5  

v = –1/5 = –20 cm
	
	2

	
	d
	(b) No image is formed.

(c) Negative v means a virtual image.
	
	2

	Total marks
	8

	2
	a
	80 +10 = 90 cm
	
	1

	
	b
	80/10 = 8
	
	1

	
	c
	Refracting telescopes suffer from chromatic aberration.

It is more difficult and expensive to make large lenses, compared to mirrors.

Mirrors can be supported across their whole area, lenses have to be supported around the rim.
	
	2

	
	d
	More diffraction with a smaller objective.

Images spread into each other and so separate stars cannot be resolved.
	
	3

	
	e
	Θ = λ/D = 550 x 10-9 / 2.4 = 2.3 x 10‑7 rad (0.04 seconds of arc)
	
	2

	Total marks
	9

	3
	a
	Sin c = 1/n = 1/ 1.60 =0.625

c = 39o
	
	2

	
	b
	Some paths of light are longer than others.

Some of the light (the direct route) arrives before the light that has suffered the most reflections.
	
	2

	
	c
	Digital signals are a series of on-off pulses. If these last for a short time (in high frequency transmission) they may merge together and become unreadable.
	
	2

	
	d
	Increases the critical angle.

Paths of light rays are confined to those closer to the direct path (along the axis of the fibre).
	
	2

	Total marks
	8

	Total for test paper
	25
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