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Use the table of refractive indices (p 143) and the 
speed of light in air (vacuum) as 3 × 108 m·s-1, to
answer the following questions.
1. Calculate the speed of light in ice.

c
nice = vice

3 × 108

1,31 = vice

vice = 2,29 × 108 m·s-1



2. Calculate the speed of light in water.
c

nwater = vwater

3 × 108

1,33 = vwater

vwater = 2,26 × 108 m·s-1

3. If light moves from water to a diamond, will the speed 
increase, decrease or stay the same? Give a reason for 
your answer by referring to the refractive index and 
optical density of each medium.



Decrease; diamond has a greater refractive index than 
water and therefore the optical density of a diamond is 
higher than that of water.
The higher the optical density of the medium, the lower the 
speed of light through that medium.
Light will therefore move slower through a diamond than 
through water.

4 Study the following graph and answer the questions that 
follow. The speeds of light (v) in two media (1 and 2) as 
well as the reciprocals of their respective refractive 
indices 1 are shown on the following graph.

n



speed of light in 
medium (v)

(m·s-1)
(× 108)

4.1 Calculate the refractive index of medium 1.
c

n1 = v1

3 × 108

= 2,5 × 108

= 1,5



4.2 Use the table of refractive indices to identify 
medium 1.

Perspex

4.3 Determine the value of A.
1     1

n1 = 1,5 = 0,67

4.4 Determine the refractive index of medium 2.
1                             1
n2 = 0,55 ∴ n2 = 0,55 = 1,82



4.5 Determine the value of B.
c 

n2 = v2

3 × 108

1,82 = v2

v2 = 1,65 × 108 m·s-1

4.6 Does medium 1 or medium 2 have the lower optical 
density? Give a reason for your answer by referring to 
the refractive index and speed of light in each medium.



medium 1;
n1 < n2 the lower the refractive index of the medium;

the lower the optical density of the medium.
v1 > v2 the higher the speed of light in the medium;

the lower the optical density of the medium.

5 Light moves from medium 1, through medium 2, then 
through medium 3 until it is in medium 4. Refraction 
takes place at each surface. The following information is 
supplied for each medium.



Medium Speed of light in 
medium (m·s-1)

Refractive index 
of medium

1 2,5 × 108 (a)

2 (b) 2,5

3 1,1 × 108 (c)

4 (d) 1,8



5.1 Calculate the missing values (a – d).
c

a) n = v
3 × 108

= 2,5 × 108

= 1,2

c
b) n = v

3 × 108

25 = v
v = 1,2 × 108 m·s-1



c
c) n = v

3 × 108

= 1,1 × 108

= 2,73

c
d) n = v

3 × 108

1,8 = v
v = 1,67 × 108 m·s-1



5.2 Complete the path of the ray of light in the 
following diagram.

6 Study the graphs below and answer the questions that 
follow.



speed of light
in medium
(× 108 m·s-1)

speed of light
in medium
(× 108 m·s-1)



6.1 Calculate the value of A.
c

A n1 = v1

3 × 108

= 2,5 × 108

= 1,43

6.2 Calculate the value of B.
c

B n2 = v2

3 × 108

3,2 = v
Therefore, B value is 9,38 × 107 m·s-1 ∴ B = 0,938
v2 = 9,38 × 107 m·s-1



6.3 Is the optical density lower in medium 1 or 2? 
Give a reason for your answer.

1: medium 1 has a smaller refractive index, and light has a 
higher speed in medium 1.

6.4 Determine the value of C.
1                            1
n3 = 0,83 ∴ n3 = 0,83 = 1,2

c
n3 = v3

3 × 108

1,2 = v3

Thus, C value is 2,5 × 108 m·s-1 ∴ C = 2,5
v3 = 2,5 × 108 m·s-1



6.5 Determine the value of D.
c

n4 = v4

3 × 108

= 1 × 108

= 3
1    1

n4= 3 = 0,33 ∴ D = 0,33

6.6 Does medium 3 or 4 have a greater optical density? Give a 
reason for your answer.

4: medium 4 has a greater refractive index, and light has a lower 
speed in medium 4.



6.7 Which medium (1, 2, 3 or 4) has the greatest optical density? 
Give a reason for your answer.

2: medium 2 has the greatest refractive index, and the speed of 
light in this medium is the slowest.

7 Light moves from medium 1 to medium 2 to medium 3. The 
following diagram illustrates the path of a ray of light through the 
different media:



7.1 What phenomenon is taking place here?
Refraction

7.2 Does the light at the first surface move from an 
optically more dense medium to an optically less dense 
medium or vice versa?

Give a reason for your answer.
More to less; light ray refracts away from normal.

7.3 Does the light at the second surface move from an 
optically more dense medium to an optically less dense 
medium or vice versa?



Give a reason for your answer.
Less to more; light ray refracts towards normal.

7.4 At the first surface, is the angle of incidence greater 
than, smaller than or equal to the angle of refraction?

Smaller than

7.5 At the second surface, is the angle of incidence greater 
than, smaller than or equal to the angle of refraction?

Larger than



7.6 Which of these media has the smallest refractive 
index? Give a reason for your answer.

B; optical density is least.

7.7 In which of these media is the speed of light the 
greatest? Give a reason for your answer.

B: optical density is least.

7.8 If the speed of light in medium A is 2 × 108 m·s-1, 
calculate the refractive index of medium A.



c
n = v

3 × 108

= 2,5 × 108

= 1,5

7.9 If the ratio of the refractive index of medium A to that 
of medium B is 3:2, calculate the refractive index of 
medium B. Use the tables on p. 143 in the Textbook 
and Workbook to identify medium B.

3 : 2
1,5 : 1 vacuum/air



7.10 If the refractive index of medium C is 2,9, 
calculate the speed of light in medium C.
c

n = v
3 × 108

2,9 = v
v = 1,03 × 108 m·s-1

8 Complete the path of a ray of light through each of the 
following glass prisms.
Label the following, if appropriate, with the given 
numbers:



• Incident ray (1)
• Emergent ray (2)
• Refracted ray (3)
• Angle of incidence (4 + 5)
• Angle of refraction (6 + 7)
• Normals (8 + 9)

8.1 8.2



8.3 8.4

8.5 8.6



What is the magnitude of the angle of incidence in 
Question 9.6?
Angle of incidence = 0o


