[bookmark: P4_2c]Section P4: Properties of waves, including light and sound
Extended  Activity P4.2c Total internal reflection and critical angle
Learning objectives

· Extended  Give the meaning of critical angle.
· Extended  Describe internal and total internal reflection using ray diagrams.
· Extended  Describe and explain the action of optical fibres particularly in medicine and communications technology.

Learning outcomes

· Extended  Be able to give the meaning of ‘critical angle’.
· Extended  Be able to describe internal and total internal reflection using ray diagrams.
· Extended  Be able to describe and explain the action of optical fibres particularly in medicine and communications technology.

Resources

Student Book pages 168–170
Files found at www.collins.co.uk: P4_2c_Worksheet; P4_2c_Tech_notes

Approach

Introduce the activity
Ask students to draw a diagram to represent: (i) the reflection of light, (ii) the refraction of light through a rectangular glass block.
Develop the activity
Show students an optical fibre lamp. Ask them to attempt to explain how the light works. Remove the fibres from the lamp and shine a bright light (a torch, for example) through the clump of fibres to demonstrate that ‘normal’ light is being transmitted.
Define the term ‘critical angle’ and then ask students to carry out the practical on Worksheet P4.2c. Students send the beam from the ray box into a semicircular glass block. They should adjust the angle of incidence at the glass–air boundary, to demonstrate refraction, critical angle and total internal reflection.
SAFETY INFORMATION: Remind students to take care when using glass blocks and that ray boxes can become hot after prolonged use.
Challenge students to measure the critical angle accurately. [It is approximately 42º.] Discuss the section ‘Total internal reflection and the critical angle’ on pages 168–170 of the Student Book, including the Science in context feature.
Extended  Extend work on optical fibres to look at the uses of endoscopes. The search term ‘endoscopy video’ will yield a range of interesting practical examples for students to see and discuss.
Finish the activity
Ask students to define the term ‘critical angle’. Ask them to produce a series of three diagrams that demonstrate the possible paths of a ray of light as it enters a semicircular glass block. Diagrams should include reference to refraction, the critical angle and total internal reflection.
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