
Science 111      Spring 2008 
Study Guide Solutions 
 
 
 
Chapter 9  Questions 
2. Same 
5. Positive (will have excess of protons). 
13. Electric potential energy is measured in joules, electric potential in volts, a volt is a 

joule divided by a coulomb. 
15. A temperature difference. A potential (or voltage) difference. 
23. Ohm (? ). 
30. A circuit is a complete path that an electron can travel, a gap breaks the path and 

stops the flow of current (electrons). 
31. The same, 1 A. 
33. The same, 6 V. 
34. The same. Same voltages, same currents, means same resistance. 
40. Power = current x voltage 
 
Chapter 9  Exercises 
3. Hair is positively charged, comb negatively charged. 
6. Negative charge, this means there are extra electrons. 
9. They are also attracted to the five thousand billion billion protons. 
13. For both heat and electricity, free (loosely bound) electrons allow for fast conduction.  
15. The forces will have the same magnitude but opposite directions. 
Accelerations: larger for the electron because it has lower mass. 
Directions of travel: opposite (because forces were opposite direction). 
17. Yes, the cases are very similar. While energy will readily flow in both cases there is 

very little total energy involved, a harmless amount.  
21. No. Well, usually not. 
22. They are very different things. One measures current and the other measures electric 

potential (it would be like calling heat and temperature the same thing).  
23. #5. One terminal of the battery must be connected to one end of the light bulb 

filament and the other terminal to the other end of the filament.  
24. No. Current flows through circuits, the same current leaves a device as entered it. It is 

the same current. 
25. It is electrical potential energy (in the form of voltage differences) that gets used up. 

The electric company will replenish your voltages (at a price). The electrical 
potential energy is converted into other forms in appliances. 

30. Greater. 
35. Parallel. when one headlight burns out, the other continues to work.  
37. (a) volt (b) ampere (c) joule 
40. If the bird touches both a high voltage line and a low voltage line, it will complete an 

electric circuit, it could die from the shock and may cause a loss of power to the 
city. 

 



Chapter 11  Questions 
4. Period: The time to complete one oscillation.  
Amplitude: The maximum amount of change in the medium due to the wave. 
Wavelength: The distance between successive crests. 
Frequency: The rate of oscillation. 
5. 101 million, seven hundred thousand vibrations per second. 
7. Energy 
8. No 
10. Perpendicular 
11. Parallel 
12. Compression: an increase in the density 
 Rarefaction: a decrease in the density 
13. The oscillating metal pushes air molecules which cause alternating regions of higher 

and lower air pressure – and that is sound. 
20. The dolphin "sees" more like when we use a flashlight in the dark – sending out 

waves and detecting reflections. 
21. Because it causes the tabletop to also vibrate and the total amount of sound is greater.  
26. If the soldiers all march in step and the frequency of their steps happens to match the 

natural vibration frequency of the bridge, resonance can occur and the bridge can 
vibrate (shake) so much that it breaks. 

27. All waves 
28. Constructive: the wave displacements at a location add together to create a larger 

displacement. 
 Destructive: waves are wholly or partially canceling out at a location. 
31. Standing waves are produced when two sets of waves of equal amplitude and 

frequency pass through each other. 
32. Node: a location in a standing wave where no movement occurs 
Antinode: a location in a standing wave that vibrates with maxi mum amplitude. 
 
Chapter 11  Exercises 
3. It gets shorter. 
8. The speed of sound must be greater than the speed with which the gas molecules 

disperse through the room. It also shows that sounds can move faster than their 
source. 

10. That the radio waves containing data that can be used to reconstruct sounds have a 
frequency of 101.1 MHz. 

13. The light waves that allow you to see that the gun has been fired move faster than the 
sound waves that allow you to hear the event.  

14. Otherwise the competitors closest to the gun would hear the bang a little sooner and 
have an advantage. 

17. That sound requires a medium (like air) to propagate while light can travel through 
vacuum. 

21. Speed: unchanged  Wavelength: will be halved 
22. In warm air the molecules travel faster and so the collisions that move the wave occur 

faster. 
23. Moist air contains more water molecules. Because water molecules are lighter than 



the typical air molecules (H2O is lighter than N2 or O2) but will have the same 
average kinetic energy (since they will be at the same temperature), the H 2O 
molecules must move faster and will carry sound faster. 

24. Because some of the sound will be absorbed or transmitted during the reflection that 
causes the echo. 

25. Would not hear the explosion at all (vacuum). And anything that could carry the 
sound would be slower than light so the explosion should be seen before it is heard.  

 
 


