Name:  ___________________________

Practice - 25.3-25.4 Refraction and Total Internal Reflection
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Table 25.1 Index of Refraction
in Various Media

Gases at 0°C, 1atm

Air L
Carbon dioxide___|1.00045
Hydrogen 1.000139)
Oxygen 1000271
Liquids at 20°C

Benzene 1501

Carbon disuffide | 1.
Carbon tetrachloride | 1.461

Ethanol 1361
Giycerine 1473
Water, fresh 1333
Solids at 20°C’

 Diamona 2419
Fiuorite 1434
Glass, crown 152
Glass, fint 166
Ice at 20°C 1.309
Polystyrene 149
Plexiglas 151
Quartz, crystalline 1544,
Quartz, fused 1458
Sodium chioride 1544,
Zircon 1
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1.  What is the speed of light in water? 
2. What is the speed of light in air?
3,  What is the speed of light in crown glass?
4.  Calculate the index of refraction for a medium in which the speed of light is 2.012 x 108 m/s, and identify the most likely substance based on Table 25.1.
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7.  A scuba diver training in a pool looks at his instructor.  What angle does the ray from the instructor’s face make with the perpendicular to the water at the point where the ray enters?  The angle between the ray in the water and the perpendicular to the water is 25.0º.
9.  Suppose you have an unknown clear substance immersed in water, and you wish to identify it by finding its index of refraction.  You arrange to have a beam of light enter it at an angle of 45.0º, and you observe the angle of refraction to be 40.3º.  What is the index of refraction of the substance and its likely identity?
12.  What is the critical angle for light going from water to air?

13.  What is the critical angle for light going from diamond to air?

15.  Suppose you are using total internal reflection to make an efficient corner reflector. If there is air outside and the incident angle is 45.0º, what must be the minimum index of refraction of the material from which the reflector is made?
Answers:
1.  2.25 x 108 m/s          2.  3.00 x 108 m/s          3.  1.97 x 108 m/s          4.  1.49, polystyrene
7.  34.8 s                         6.  1.28 s                        7.


























































3o                         9.  1.46, fused quartz   12.  48.6o

13.  24.4o                   15.  1.41                          
