TAP 317- 3: Questions on refractive index

Take c = 3.0 ( 108 m s-1 in air

1. 
The speed of light in a certain glass is 1.8 ( 10 8 m s-1 . What is the refractive index of the glass?

2. 
The refractive index of diamond is 2.4. What is the speed of light in diamond?

3. 
The refractive index changes with the colour of the light leading to dispersion. If the refractive index for blue light in a certain glass is 1.639 and for red light is 1.621, calculate the angle between the rays if they were both incident at 50o.

4. 
Find the relative refractive index from glass to water if the absolute indices are 1.5 and 1.3 respectively.

Answers and worked solutions

1. 
ng = c/cg = 3.0 ( 108 / 1.8 ( 108 = 1.67 (no unit as refractive index is a number)

2.
 nd = c/cd so cd = c/nd = 3 ( 108 m s-1 / 2.4 = 1.25 ( 10 8 m s-1

3. 
For blue light, sin  = sin 50° / 1.639 = 0.4674 and  = 27.86o 
For red light, sin  = sin 50° / 1.621 = 0.4726 and  = 27.20o
The angle between the two rays is the difference so = 0.86o. 

[NB with a prism red is deviated least (“red tries to go straight ahead” pronounce ‘ahead’ as “a red”), useful to learn. The diffraction grating spreads out the colours with blue deviated most.)

4. 
gnw = nw / ng = 1.3 / 1.5 = 0.87

External reference

This activity is taken from Resourceful Physics 

