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1. A transformer connected to a 120 V (rms) ac line is to supply 12.0 V (rms) to a portable  
electronic device. The load resistance in the secondary is 5.00 Ω. (a) What should the ratio of  
primary to secondary turns of the transformer be? (b) What rms current must the secondary  
supply? (c) What average power is delivered to the load?  
 
 
 
 
 
2. You want to support a sheet of fireproof paper horizontally, using only a vertical upward beam  
of light spread uniformly over the sheet. There is no other light on this paper. The sheet measures  
22.0 cm by 28.0 cm and has a mass of 1.50 g. (a) If the paper is black and hence absorbs all the  
light that hits it, what must be the intensity of the light beam? (b) For the light in parts (a), what  
are the amplitudes of its electric and magnetic fields? (c) If the paper is white and hence reflects  
all the light that hits it, what intensity of light beam is needed to support it? (d) To see if it is  
physically reasonable to expect to support a sheet of paper this way, calculate the intensity in a  
typical 10 mW laser beam that is 1.00 mm in diameter, and compare this value with your  
answer in part (a). 
 
 
 
 
 
3. A parallel beam of light in air makes an angle of 47.5˚ with the surface of a glass plate having  
a refractive index of 1.66. (a) What is the angle between the reflected part of the beam and the  
surface of the glass? (b) What is the angle between the refracted beam and the surface of the  
glass?  
 
 
 
 
4. The critical angle for total internal reflection at a liquid-air interface is 42.5˚. (a) If a ray of  
light traveling in the liquid has an angle of incidence at the interface of 35.0˚, what angle does  
the refracted ray in the air make with the normal? (b) If a ray of light traveling in air has an angle  
of incidence at the interface of 35.0˚, what angle does the refracted ray in the liquid make with  
the normal?  
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