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Homework Problem 7 – Solution 

Chapter 25 

62 

When the magician causes current to begin to flow through the electromagnet, it will cre-
ate an increasing magnetic field pointing up (say). According to Faraday’s Law, this will 
create an electric field circling the magnetic field, in the general direction of the ring, 
which therefore will have an (“eddy”) current flowing around it. According to Lenz’s 
law, this current will oppose the increase of the magnetic field, by creating a magnetic 
field in the opposite direction. Since magnetic dipoles with opposite orientation repel, the 
ring will jump – in fact, this could also be interpreted as a consequence of Lenz’s Law: 
To “avoid” the increasing magnetic field inside it, the ring “removes itself” from the re-
gion of strong fields (close to the electromagnet) by jumping up. 

Chapter 26 

44 

Radio waves have the lowest frequency and hence the longest wave lengths (of order m), 
while light waves have much shorter wave lengths (of order 0.5 µm) and X-rays even 
shorter. 

Q1 

From slowest to fastest: 
Blue laser beam in water, red laser beam in water (blue is slightly slower than red – hence 
the refraction of rainbows), yellow sunlight in Earth’s atmosphere, Radio wave in outer 
space, x-rays in vacuum (the latter two have equal speed, c) . 

Chapter 27 

40 

Red cloth illuminated by sunlight appears red.  The sunlight contains all the colors and 
the red cloth absorbs blue and green and reflects red.  It will also appear red when 
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illuminated by red light from a neon sign.  It will appear black when illuminated by cyan 
light, because it absorbs the green and blue of the cyan light and there is no red for it to 
reflect. 

Q2 

Our perception of color is based on just 3 inputs – the relative intensity of light received 
by our three types of cones. The cone responsible for the perception of “red” is sensitive 
to a range of wave lengths, so as long as the other cones are not excited significantly, the 
appearance of the color is the same, whether from a single wavelength or a range of 
wavelengths that create the same excitation pattern. 

Chapter 28 

Q3 

If you hold the book to read a page directly, the letters are in front of the paper (duh!). To 
see it in the mirror, you have to flip the book around so now the letters are behind the pa-
per (from your point of view). In the mirror, objects that are CLOSER to the mirror (but 
therefore FURTHER away from you) also appear closer in the mirror image, so the let-
ters are again readable. However, since you turned the book around, they now read right 
to left, which makes it harder to decipher them. 

Q4 

Part 1:  If you want to arrive at the bus station at the shortest time possible, you should 
spend LESS time on the muddy strip of lawn, as it will slow you down. So it would be 
preferable to cross the parking lot at a more shallow angle, with a larger distance but 
higher speed, and the muddy lawn closer to perpendicular to its borders. Obviously, this 
would not be a straight line. 
Part 2:  Similarly, light travels along a path that minimizes the time (and hence the num-
ber of oscillations) between point A and point B. In the present example, that means it 
will follow a path that is longer in the atmosphere, and shorter in the water; hence, it will 
enter the water surface at shallower angle and continue at a steeper angle on the other 
side. 



PHYSICS102  -  Spring Semester 2023 - ODU 

Q5 

This is due to the effect of total internal 
reflection. A light ray coming from the 
sky can never be shallow enough upon 
incidence at that spot 10 m away so that 
it would continue along a path that can 
reach the left fish’s eye – it would be 
refracted towards the normal upon en-
tering the pond, as indicated by the var-
iously colored dotted lines, and thereby 

miss the left fish’s eye. Instead, light coming from the other fish (green) and traveling at a 
shallow angle towards the surface is completely reflected on the surface, so that the light 
reaches the left fish’s eye. 
 
 


