Exam 2 Homework Exercises

Chapter 22 Exercises: 6, 10, 19, 36, 39, 54
6. When you remove your wool suit from the dry cleaner's garment bag, the bag becomes positively charged. Explain how this occurs.

10. Why are the tires for trucks carrying gasoline and other flammable fluids manufactured to be electrically conducting?

19. When one material is rubbed against another, electrons jump readily from one to the other but protons do not. Why is this? (Think in atomic terms.)

36. If you are caught outdoors in a thunderstorm, why should you not stand under a tree? Can you think of a reason why you should not stand with your legs far apart? Or why lying down can be dangerous? (Hint: Consider electric potential difference.)

39. When a car is moved into a painting chamber, a mist of paint is sprayed around its body. When the body is given a sudden electric charge and mist is attracted to it - presto - the car is quickly and uniformly painted. What does the phenomenon of polarization have to do with this? Explain.

54. Why is it safe to remain inside a car during a lightning storm? Defend your answer.

Chapter 23 Exercises: 1, 9, 12, 15, 20, 28, 46 
1. What two things can be done to increase the amount of flow in a water pipe? Similarly, what two things can be done to increase the current in an electric circuit?
9. In which of the circuits below does a current exist to light the bulb?

12. Suppose you leave your car lights on while at a movie. When you return, your battery is too “weak” to start your car. A friend comes and gives you a jump start with his battery and battery cables. What physics occurs when your friend gives you a jump start? 

10. Why is the current in an incandescent bulb greater immediately after it is turned on, than a few moments later?
24. Why does the filament of a lightbulb glow while the connecting wires do not? Explain.
28. A car's headlights dissipate 40 W on low beam, and 50 W on high beam. Is there more or less resistance in the high-beam filament?
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46. In the circuit shown, how do the brightness’s of the identical lightbulbs compare? Which lightbulb draws the most current? What will happen if bulb A is unscrewed? If C is unscrewed?
Chapter 24 Exercises: 3, 13, 20, 30, 31, 40, 41
3. All atoms have moving electric charges. Why, then, aren't all materials magnetic?
13. Why aren't permanent magnets really permanent?
20. The north pole of a compass is attracted to the north pole of the Earth, yet like poles repel. Can you resolve this apparent dilemma?
30. When iron-hulled naval ships are built, the location of the shipyard and the orientation in the ship while in the shipyard are recorded on a brass plaque permanently fixed to the ship. Why?
31. A beam of electrons passes through a magnetic field without being deflected. What can you conclude about the orientation of the beam relative t the magnetic field? (Neglect any other fields.)
40. Why do astronauts keep to altitudes beneath the Van Allen radiation belts when doing space walks?
41. Residents of northern Canada are bombarded by more intense cosmic radiation than are residents of Mexico. Why is this so?

Chapter 19 Exercises: 6, 10, 16, 28, 39 
6. Is the time required to swing to and fro (the period) on a playground swing longer or shorter when you stand rather than sit? Explain.
10. If the speed of wave doubles while the frequency remains the same, what happens to the wavelength? Explain.
16. What kind of motion should you impart to a stretched coiled spring (or Slinky) to provide a transverse wave? To provide a longitudinal wave?
28. How many nodes, not including the end points, are there in a standing wave that is two wavelengths long? Three wavelengths long?
39. How does the Doppler effect aid police in detecting speeding motorists?

Chapter 20 Exercises: 39 
39. A pair of loudspeakers on two sides of a stage are emitting identical pure tones (tones of a fixed frequency and fixed wavelength in air). When you stand in the center aisle, equally distant from the two speakers, you hear the sound loud and clear. Why does the intensity of the sound diminish considerably when you step to one side? Suggestion: Use a diagram to make your point.
Chapter 20 Exercises: 11, 13, 17, 21, 22, 37, 40
11. At the stands of a race track you notice smoke from the starter's gun before you hear it fire. Explain.
13. When a sound wave moves past a point in air, are there changes in the density of air at this point? Explain.
17. Why is the moon described as a “silent planet”?
21. Why does sound travel slower in cold air?
22. Why does sound travel faster in moist air? (Hint: At the same temperature, water vapor molecules have the same average kinetic energy as the heavier nitrogen and oxygen molecules in the air. How, then, do the average speeds of H2O molecules compare with those of N2 and O2 molecules?)Explain.
37. The sitar, an Indian musical instrument, has a set of strings that vibrate and produce music, even though they are never plucked by the player. These “sympathetic strings” are identical to the plucked strings and are mounted below them. What is your explanation?
40. A special device can transmit sound out of phase from a noisy jackhammer to its operator using earphones. Over the noise of the jackhammer, the operator can easily hear your voice while you are unable to hear his. Explain.

Chapter 26 Exercises: 3, 20, 25, 26, 36, 38, 48 
3. What is the fundamental source of electromagnetic radiation?
20. When astronomers observe a supernova explosion in a distant galaxy, they see a sudden, simultaneous rise in visible light and other forms of electromagnetic radiation. Is this evidence to support the idea that the speed of light is independent of frequency? Explain.
25. Pretend a person can walk only at a certain pace—no faster, no slower. If you time her uninterrupted walk across a room of known length, you can calculate her walking speed. If, however, she stops momentarily along the way to greet others in the room, the extra time spent in her brief interactions gives an average speed across the room that is less than her walking speed. How is this like light passing through glass? In what way is it not? Explain.
26. Is glass transparent or opaque to light of frequencies that match its own natural frequencies? Explain.
36. What astronomical event would be seen by observers on the moon (a) at the time the Earth was seeing a lunar eclipse? (b) at the time the Earth was experiencing a solar eclipse?
38. Why do objects illuminated by moonlight lack color?
48. When you look at a distant galaxy through a telescope, how is it that you're looking backward in time?
Chapter 27 Exercises: 2, 4, 8, 31, 34, 41, 45, 49 

2. In a boutique store with only fluorescent lighting, a customer insists on taking dresses into the daylight at the doorway to check their color. Is she being reasonable? Explain.
4. Why will the leaves of a red rose be heated more than the petals when illuminated with red light? What does this have to do with people in the hot desert wearing white clothes?
8. Fire engines used to be red. Now many of them are yellow-green. Why the change?
31. Why can't we see stars in the daytime?
34. Can stars be seen from the moon in the “daytime” when the sun is shining?
41. Comment on the statement "Oh, that beautiful red sunset is just the leftover colors that weren't scattered on their way through the atmosphere."
45. Why is the foam of root beer white, while the beverage is dark brown?
49. Red sunrises occur for the same reason as red sunsets. But sunsets are usually more colorful than sunrises - especially near cities. What is your explanation?
Chapter 28 Exercises: 8, 10, 12, 20, 29, 31, 39, 59
8. Trucks often have signs on their backs that say; “If you can't see my mirrors, I can't see you.” Explain the physics here.
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10. Car mirrors are uncoated on the front surface and silvered on the back surface. When the mirror is properly adjusted, light from behind reflects from the silvered surface into the driver's eyes. Good. But this is not so good at nighttime with the glare of headlights behind. This problem is solved by the wedge shape of the mirror (see sketch). When the mirror is tilted slightly upward to the “nighttime” position, glare is directed upward toward the ceiling, away from the driver's eyes. Yet the driver can still see cars behind in the mirror. Explain.
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12. A person in a dark room looking through a window can clearly see a person outside in the daylight, whereas the person outside cannot see the person inside. Explain. 

20. Why does reflected light from the sun or moon appear as a column in the body of water as shown? How would it appear if the water surface were perfectly smooth?
29. If while standing on a bank you wished to spear a fish out in front of you, would you aim above, below, or directly at the observed fish to make a direct hit? If instead you zapped the fish with a laser, would you aim above, below, or directly at the observed fish? Defend your answers. 

31. When a fish in a pond looks upward at an angle of 45o, does it see the sky above the water's surface or a reflection from the water-air boundary of the bottom of the pond? Defend you answer.
39. How is a rainbow similar to the halo sometimes seen around the moon on a frosty night? How are rainbows and halos different?
59. Maps of the moon are upside down. Why? 
