Answers to Chapter 9, 10, and 11 Review Questions
Chapter 9

4. Three methods of discharging a charged object are:


i) Attach a grounding strap to the charged object


ii) Increase the humidity of the air


iii) Shine an ultraviolet light on the charged object

5. a) Three ways of charging a neutral object are:


i) Rub another object made of a different substance against the object to be charged.


ii) Add charge by contact to the neutral object.


iii) Charge the neutral object by induction.

    b) Two examples of each way of charging an object are:


i) Clothes rubbing together in a clothes dryer and combing your hair.


ii) Touching a metal doorknob after becoming charged by walking over a rug and becoming charged by touching the surface of a car that has been driven at high speeds on a dry day.


iii) The change of charge on a lightning rod during a thunderstorm and the change of charge on a television aerial when a signal is being received.

6. When an electric charge is moved from one atom to another, the particles transferred are the negatively charged electrons, which are orbiting the nucleus. The positively charged protons always remain in a fixed position in the nucleus. 

9. a) When a negatively charged object is brought up to an uncharged pith ball electroscope, the pith ball is attracted to the charged object and after a short delay is repelled from it. This happens because uncharged objects (pith ball) are attracted to charged objects and when the pith ball becomes negatively charged by contact (electrons transfer to the pith ball), the like charges on the pith ball and the charged object cause them to repel from one another. Just like the aluminum foil demo from class!
b) When a positively charged object is brought up to an uncharged pith ball electroscope, the pith ball is attracted to the charged object and after a short delay is repelled from it. This happens because uncharged objects (pith ball) are attracted to charged objects, and when the pith ball becomes positively charged by contact (electrons transfer from the pith ball), the like charges on both the pith ball and the charged object cause them to repel one another. 
11. When you rub a comb in your hair and bring it close to small pieces of paper, they are attracted to the comb. After a few seconds, some of the pieces are repelled from the comb. Initially the neutral pieces of paper are attracted to the charged comb. However, after a short time, some of the pieces of paper become charged by contact with the comb. Because the same kind of charge is on both the paper and the comb, the pieces of paper are repelled from the comb.

Chapter 10

6. a) The electric charges release most of their energy in the electrical load of the circuit. This means that most of their energy goes to the device attached to a circuit.
   b) Very small amounts of energy are released in the conductors that connect the electrical load to the other parts of the circuit. The energy is released in the conductors because even though they conduct electric charges very easily, every conductor has a small but measureable amount of resistance in the wire (metal) the conductor is made of. The electric charges give up energy passing through these small resistances.
7. a) When a short circuit occurs in an electric circuit, the electrical load is no longer connected to the source of electrical energy. Instead, the circuit behaves as if there were a single conductor connecting the two terminals of the source of electrical energy directly to one another. This condition can cause very large amounts of current to flow into th wire.

   b) A short circuit can be dangerous because even though the connecting wire between the two terminals is a conductor, it still has a small amount of electrical resistance. The energy given up by the electric charges due to the large current may cause the conductor to become so hot that it starts a fire.

11. a) Voltage drop across the bulb is 38.4 V

      b) Voltage drop across the coffee grinder is 120 V

      c) Voltage drop across the resistance is 18 V

Chapter 11

14. a) The electrical energy released from the battery is 405 J
      b) The electrical energy released from the battery is 31, 500 J

15. a) The electrical energy released from the battery is 6.75 W*h

      b) The electrical energy released from the battery is 8.75 W*h

16. a) The electrical power rating of the coffee maker is 684 W

      b) The electrical power rating of the electric kettle is 1500 W

