
Physics 203 – Principles of Physics III 
Homework Chapters 33 and 34 
Assignment #5 - April 22, 2008 

 

33-10: a) θwater = arcsin 
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b) This calculation has not dependence on the glass because we can omit that step in the 

chain: nair sinθair = nglass sin θglass = nwater sinθwater. 
 
33.16: 
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33-26: a) I = Imax cos2 φ ⇒ I = Imax cos2(22.5º) = 0.854Imax. 

 
b) I = Imax cos2 φ ⇒ I = Imax cos2(45.0º) = 0.500Imax. 
 
c) I = Imax cos2 φ ⇒ I = Imax cos2(67.5º) = 0.146Imax. 

 
33-35: Total internal reflection takes place at point A when the angle is determined as the critical 

angle given by
b
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33-41: The incident angle is determined by the geometry in air.  The angle in the fluid is given 
by the geometry in the fluid, i.e.  
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  5.26 cm below the surface viewed directly. 
 

b) The fish is 13 cm from the mirror.  The mirror image is thus at –13 cm behind the 
mirror or 33 cm below the surface of the water. 
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  fish in the mirror appears 24.8 cm below the surface. 
 

34-28:a) The magnification is 
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  s′  = 80.0s, and ss ′+  = 6.00 m ⇒ 81.00s = 6.00 m ⇒ s = 0.0741 m  
   and s′  = 5.93 m. 
 
 b) The image is inverted since both the image and object are real  ).0,0( >>′ ss  
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34-63 The minimum length mirror for a woman to see her full 

height h, is h/2, as shown in the figure below. 
 

 
 
34-70 The magnification is given by m= 
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34-94 Light passing straight through the lens: 
 
 a) light from the candle directly through 

the lens forms a real, inverted image, as 
shown, at
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 For light reflecting off the mirror, the reflected image is real and inverted at the same 

position as the candle, i.e. 
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This image becomes the new object for the lens.  The image for this object is real and 
inverted.  Thus, the final image is real and erect. 

 
34-96a)  With two lenses of different focal length in contact, the image distance from the first 

lens becomes exactly minus the object distance for the second lens. So we have: 
 

 
.

f
1

f
1

f
1

f
1

f
1

s
1

s
1

f
1

s
1

s
1

f
1ssbut

f
1

s
1

s
1and

s
1

f
1

s
1

f
1

s
1

s
1

21ncombinatio21212211
12

222111111

+=⇒+=
′

+⇒=
′

+







−−⇒′−=

=
′

+−=
′

⇒=
′

+

 

  
b) With carbon tetrachloride sitting in a meniscus lens, we have two lenses in contact. 
All we need in order to calculate the system’s focal length is calculate the individual focal 
lengths, and then use the formula from part (a). 
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