	 P1e Part 2: Infrared Signals
	


Learning Objectives:

	1. describe how fibre optic cables work
	

	2. describe some uses of fibre optic cables
	

	3. explain what is meant by total internal reflection
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	Activity: What happens when a wave hits the boundary between two media?


Draw a diagram of refraction in a semicircular block in the box below:

	


Draw a diagram of total internal reflection in a semi-circular block below.

	


Use a diagram to explain what the critical angle is

	


Check your learning:

	Grade G-E
	Describe that total internal reflection allows light and infra-red to travel along fibre optic cables.
	

	Grade D-C
	Explain what happens to light above and below the critical angle.
	

	Grade B-A*
	Draw ray diagrams to show total internal reflection in optical fibres.
	


	Activity: What are the advantages of fibre optics?


Complete the rays on the following diagrams:
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Draw a diagram of total internal reflection in an optical fibre.

	


State the advantages of using fibre optics

	


Check your learning:

	Grade D-C
	Describe the transmission of information in optical fibres
	

	Grade B-A*
	Describe the advantages of optical fibres
	


	Activity: Past Exam Questions


Question 1:

The critical angle for water is about 49 º.

Draw accurate rays on the diagram to help you to decide if the fish can see:

a the fisherman.

b the bee.

c the smaller fish.
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Question 2:

(i)

Draw a ray diagram to show how a periscope enables someone to see over the heads of people in a crowd.
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(ii)

What is the angle of incidence and reflection in the periscope?










(1)
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(iii)
What is often used in place of a mirror in a periscope?
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[1]

	Activity: Past Exam Questions


The various types of electromagnetic radiation form a continuous sequence known as the electromagnetic spectrum. The ‘light’ we can see is just one type of electromagnetic radiation  The diagram shows the relationship of the components of the electromagnetic spectrum.
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(a)
(i)  State two properties shared by all types of electromagnetic radiation.










(2)
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(ii)

Describe two ways in which X rays are different to radio waves.



[2]
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(b)
Different types of electromagnetic radiation can be used in different ways. Visible light can be used to transmit information along optical fibres. These are very thin glass or plastic fibres.


(i)

The diagram shows an optical fibre with a ray of light entering the fibre. 





Complete the diagram to show how the light ray travels along the fibre.
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(ii)

Why does light not pass through the wall of a glass optical fibre?
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(c)

A spectrum of visible light is often called a rainbow. Rainbows are formed naturally when the sun’s light passes through rain drops in the atmosphere. The diagram shows a ray of light from the sun entering a rain drop. Complete the diagram to show how a “rainbow” is formed.


[2]
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	Activity: Past Exam Questions


(a)
The diagram shows a glass block. Two light rays are hitting the glass block at different angles.





On the diagram continue the rays until they hit the edge of the diagram.
[4]

(b)
The diagram shows a light ray hitting the the top edge of the glass block.  The light ray is coming 


from inside the glass block.  The critical angle for glass is 42o




Continue the ray of light until it hits the edge of the diagram.
[3]

(c) The diagram below shows an instrument used by doctors for seeing inside a patient.













Explain how it works.



[3]
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