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Index of Refraction 

1. Calculate the speed of light in flint glass. (v = 1.82 x 108 m/s) 

 

2. Calculate the speed of light in ruby. (v = 1.95 x 108 m/s) 

 

3. Calculate the index of refraction for a material in which light travels 2.75 x 108 m/s. (n = 1.09) 

 

4. Calculate the index of refraction for a material in which light travels 1.21 x 108 m/s. (n = 2.48) 

 

5. How many times faster does light travel in glycerin than in zircon? (1.31 times faster) 

 

6. By how much does the speed of light decrease in diamond when light enters diamond from water? (1.01 x 108 m/s) 

 

7. Calculate the wavelength of yellow light in ethyl alcohol if its frequency is 7.05 x 1014 Hz.   

 ( = 3.12 x 10-7 m or 312 nm) 

 

8. In air, yellow light has a wavelength of 589 nm.  Calculate this light’s wavelength in sodium chloride. ( = 382 nm) 

 

9. Calculate the wavelength of yellow light in diamond, if its wavelength in a perfect vacuum is 589 nm. ( = 243 nm) 

 

10. Calculate the distance light travels in 2.0 seconds in a perfect vacuum and water.     

 (dvac = 6.00 x 108 m; dw = 4.50 x 108 m) 

 

Snell’s Law & Critical Angle 

1. Light travels from air into flint glass with an angle of incidence of 25o.  Calculate the angle of refractions. (2 = 15o) 

 

2. Light is traveling from an unknown medium into diamond. The angle of incidence is 42o and the angle of refraction is 

28o.  Calculate the index of refraction of the unknown medium. (n? = 1.7) 

 

3. Light travels from Plexiglas into ruby.  Calculate the angle of incidence if the angle of refraction is measured to be 

16.8o. (1 = 17.1o) 

 

4. Light travels from water in to an unknown material.  The angle of incidence is 72o and the angle of refraction is 51o.  

Calculate the speed of light in the unknown material. (v = 1.84 x 108 m/s) 

 

5. The speed of light in a certain material is 9.68 x 107 m/s.  If light enters that material from crown glass with an angle 

of incidence of 33.5o, calculate the angle of refraction. (2 = 15.7o) 

 

6. Light is traveling from air into glycerin, calculate the largest possible angle of refraction.  (max = 43o) 

 

7. Light is traveling from water into crown glass, calculate the largest possible angle of refraction. (max = 61o) 

 

8. Calculate the critical angle for flint glass into air. (c = 37o) 

 

9. Calculate the critical angle for diamond into water. (c = 33o) 
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10. Calculate the critical angle for calcium chloride into glycerin. (c = 73o) 

Refraction Concept Review Questions 

1. In the diagram to the right, label each of the following if the top part is the first 

medium:  

a. Refracted ray 

b. Angle of incidence 

c. Reflected ray 

d. Normal 

e. Incident ray 

f. Boundary 

g. Angle of refraction 

h. Angle of reflection 

 

2. An angle of refraction in a medium is measured to be greater than the angle of incidence. Knowing that, compare 

the indexes of refraction and the speed of light between the two media. 

 

3. Why does an object in a liquid, like a spoon in water, look bent or distorted? 

 

4. Do all the colors of light travel the same speed in glass? If not, which 

color has the highest/lowest index of refraction? 

 

5. How does refraction impact a sunrise and sunset? 

 

6. Explain, in general, why light doesn’t leave a fiber optic cable until it 

reaches the end of the cable. 

 

7. Why is the Moon red during a lunar eclipse?  Why does it not appear to take another color? 

 

8. Explain what is the critical angle is and when it can occur. 

 

9. What causes lateral displacement of light traveling through a rectangular piece of glass? 

 

10. How has the human eye developed to make use of refraction?  How are corrective lenses implemented? 

 

11. Why does a rear view mirror show a dimmer image of what is behind a car when the mirror is tilted down? 

 

12. How does a mirage of a puddle appear to be on the ground a large distance in front of you when walking or driving? 

Additional Practice 

1. Calculate the speed of light in a material that is measured to have an angle of refraction of 38o.  The angle of 

incidence, in water, was 46o. (v = 1.93 x 108 m/s) 

 

2. Calculate the angle of refraction for light traveling from carbon disulfide into ice if the angle of incidence is 75o. 

 

3. Challenge Question:  Light travels through a 10 cm wide block of flint glass from air.  It enters with an angle of 

incidence of 30o. Calculate the lateral displacement of the emerging light ray. (d = 2.25 cm) 


