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Learning objectives

· Interpret and describe an experimental demonstration of the refraction of light.
· Use the terminology for the angle of incidence i and angle of refraction r and describe the passage of light through parallel-sided transparent material.
· Extended  Recall and use the definition of refractive index n in terms of speed.
· Extended  Recall and use the equation for refractive index
sin i n. sin r

Learning outcomes

· Be able to interpret and describe an experimental demonstration of the refraction of light.
· Be able to use the terminology for the angle of incidence i and angle of refraction r and describe the passage of light through parallel-sided transparent material.
· Extended  Be able to recall and use the definition of refractive index n in terms of speed.
· Extended  Be able to recall and use the equation
sin i n. sin r

Resources

Student Book pages 164–167
Files found at www.collins.co.uk: P4_2bi_Worksheet; P4_2bii_Worksheet; P4_2b_Tech_notes

Approach

Introduce the activity
Half fill a glass beaker with water and place a long pencil in it. Draw students’ attention to the apparent break in the pencil where it enters the water and relate this to refraction.
Develop the activity
Students should carry out the practical on Worksheet P4.2bi. Set up the ray box so that it sends a single beam of light across the white paper. Place the rectangular Perspex block in the path of the beam. Mark the beams on paper, draw in the normals and measure the angles. Repeat for the other blocks. The experiments work best in a room with a good blackout.
SAFETY INFORMATION: Remind students that some ray boxes can become hot after prolonged use.
Discuss the text ‘Refraction of light’ on page 164 of the Student Book. Students can tackle the questions on page 165 with a partner. They can then answer questions 1–4 on Worksheet P4.2bi.
Extended  Students should work through the section ‘Refractive index’ on page 165. They should try the worked examples without the solutions at first. Compare the students’ answers to the solutions and discuss any differences. Students should then answer the questions on page 166.
Extended  Students can carry out the practical on Worksheet P4.2bii.
SAFETY INFORMATION: Again, remind students that some ray boxes can become hot after prolonged use.
Extended  Give students the following questions:
1. A ray of light enters a material at an angle of 36°. It is refracted to an angle of 23°. What is the refractive index?
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2. A ray of light enters a material at an angle of 20°. It is refracted to an angle of 8.2°. What is the refractive index?
3. The critical angle for flint glass is 38.7°. What is its refractive index?
4. A ray of light enters Pyrex glass at an angle of 42.9°. The light is refracted along the Pyrex-air boundary. What is the refractive index of Pyrex?
Extended  Students can work in pairs through the Developing investigative skills feature on page 167 of the Student Book.
Finish the activity
Ask students to tell you two things that they have learned in this activity and one thing that they found difficult. Discuss areas of difficulty and use the things that they have learned to produce a class summary of the activity.
