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Solutions will be given in the lecture 
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2) For commercial purposes,  

perfume bottles are made from thick glasses.  

 

 

 

 

 

 

 

 

Consider a concertric cylindrical bottle: 

Innder radius       r1 = 1cm  

Outer radius        r2 = 2 cm 

Refractive index  n = 1.33 

Height                  h = 5 cm 

 

Compute the real volume and  

seen volume of the liquid in the bottle. 
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4. A light ray is incident normally on a face ab  
of a glass prism (n=1.52) as shown.  
(a) Assume that the prism is immersed in air, 
 find the largest value of the angle A  
so that the ray is totally reflected at face ac. 
(b) Find the angle A  if the prism is immersed in water. 

 

 

 

 

5. The atmosphere is a layer of gas whose index of refraction is n = 1.0003 
and width is D = 100 km. The radius of Earth is approximately given by  
R = 6400 km. Calculate the time difference in seconds for the sun rise at 
the sea level on the equator if the index of refraction was n = 1.0000? 

 

 

6. What component powers are necessary in a two-element lens system if 
one requires a 20-cm focal length, a 10-cm back focus, and a 5-cm air 
space? 
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11)  

The transmissivity T of a transparent material 1.5 cm thick to normally 

incident light is 0.80. If the index of refraction of this material is 1.5, 

compute the thickness of material that will yield a transmissivity of 0.70. 

All reflection losses should be considered. 


