] Questions

1. When an electric cell is connected to a circuit, electrons flow

away from the negative terminal in the circuit. But within

the cell, electrons flow fo the negative terminal. Explain.

‘When a flashlight is operated, what is being used up: bat-

tery current, battery voltage, battery energy, battery power,

or battery resistance? Explain.

‘What quantity is measured by a battery rating given in

ampere-hours (A-h)? Explain,

Can a copper wire and an aluminum wire of the same

Iength have the same resistance? Explain.

One terminal of a car battery is said 1o be connected to

“ground.” Since it is not really connected to the ground,

‘what is meant by this expression?

The equation P = V2/R indicates that the power dissipated

in a resistor decreases if the resistance is increased, whereas

the equation P = I?R implies the opposite. Is there a

contradiction here? Explain.

7. What happens when a lightbulb burns out?

8. If the resistance of a small immersion heater (to heat water
for tea or soup, Fig. 18-32) was increased, would it speed up
or slow down the heating process? Explain.
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| MisConceptual Questions

9. If a rectangular solid made of carbon has sides of lengths a,
2a, and 3a, to which faces would you connect the wires
from a battery so as to obtain (a) the least resistance, (b) the
greatest resistance?

10. Explain why lightbulbs almost always burn out just as they
are turned on and not after they have been on for some time.

11. Which draws more current, a 100-W lightbulb or a 75-W
‘bulb? Which has the higher resistance?

12. Electric power is transferred over large distances at very
high voltages. Explain how the high voltage reduces power
losses in the transmission lines.

13. A 15-A fuse blows out repeatedly. Why is it dangerous to
replace this fuse with a 25-A fuse?

14. When clectric lights are operated on low-frequency ac (say.
5 Hz), they flicker noticeably. Why?

15. Driven by ac power, the same clectrons pass back and
forth through your reading lamp over and over again.
Explain why the light stays lit instead of going out after the
first pass of electrons.

16. The heating element in a toaster is made of Nichrome wire.
Immediately after the toaster is turned on, is the current

itude (I;pns) in the wire i ing, ing, or staying
constant? Explain.

17. Is current used up in a resistor? Explain.

18. Why is it more dangerous to turn on an electric appliance
when you are standing outside in bare feet than when you
are inside wearing shoes with thick soles?

*19. Compare the drift velocities and electric currents in two
wires that are geometrically identical and the density of
atoms is similar, but the number of free electrons per atom
in the material of one wire is twice that in the other.

*20. A voltage V is connected across a wire of length £ and
radius r. How is the electron drift speed affected if (a) £is
doubled, (b) 7 is doubled, () V is doubled, assuming in
each case that other quantities stay the same?

1. When connected to a batiery, a lightbulb glows brightly. If
the battery s reversed and reconnected to the bulb, the bulb

will glow
{a) brighter. (¢) with the same brightness.
(b) dimmer. (d) notat all.

2, When a battery is connected to a lightbulb properly, cur-

rent flows through the lightbulb and makes it glow. How

much current flows through the battery compared with the

lightbulb?

(a) More.

(b) Less.

(c) The same amount.

(d) No current flows through the battery.

‘Which of the following statements about Ohm’s law is true?

(a) Ohm’s law relates the current through a wire to the
voltage across the wire.

(b) Ohm’s law holds for all materials,

(c) Any material that obeys Ohm’s law does so
independently of temperature.

(d) Ohm’s law is a fundamental law of physics.

(€) Ohm’s law is valid for superconductors.
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4. Electrons carry energy from a battery to a lightbulb. What
happens to the electrons when they reach the lightbulb?
(@) The electrons are used up.

(b) The electrons stay in the lightbulb.
{(c) The electrons are emitted as light.
(d) Fewer electrons leave the bulb than enter it.
{e) None of the above.

5. Where in the circuit of Fig. 18-33
is the current the largest, (a), (b),
(c), or (d)? Or (e) it is the same

at all points?
CN
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‘When you double the woltage across a certain material or

device, you observe that the current increases by a factor

of 3. What can you conclude?

(a) Ohmy’s law is obeyed, because the current increases.
when V increases.

(b) Ohm’s law is not obeyed in this case.

(c) This situation has nothing to do with Ohm’s law.

7. When current flows through a resistor,
(a) some of the charge is used up by the resistor.
(b) some of the current is used up by the resistor.
(c) Both (a) and (b) are true.
(d) Neither (a) nor (b) is true.

8. The unit kilowatt-hour is a measure of
(a) the rate at which energy is transformed.
(b) power.
(c) an amount of energy.
(d) the amount of power used per second.

9. Why might a circuit breaker open if you plug too many
electrical devices into a single circuit?
(a) The voltage becomes too high.
(b) The current becomes 0o high.
(c) The resistance becomes too high.
(d) A circuit breaker will not “trip” no matter how many
electrical devices you plug into the circuit.

For assigned homework and other learning materials, go to the MasteringPhysics website, ' '

| Problems

10. Nothing happens when birds land on a power line, yet we
are warned not to touch a power line with a fadder. What
is the difference?

(a) Birds have extremely high internal resistance
compared to humans.

(b) There is little to no voltage drop between a bird’s two
feet, but there is a significant voltage drop between
the top of a ladder touching a power line and the
bottom of the ladder on the ground.

() Dangerous current comes from the ground only.

(d) Most birds don’t understand the situation.

11. When a light switch is turned on, the light comes on imme-
diately because
(a) the electrons coming from the power source move

through the initially empty wires very fast.

(b) the clectrons alrcady in the wire are instantly “pushed”
by a voltage difference.

(c) the lightbulb may be old with low resistance. It would
take longer if the bulb were new and had high
resistance.

(d) the electricity bill is paid. The electric company can
make it take longer when the bill is unpaid.
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18-2and 18-3 Electric Current, Resistance, Ohm’s Law
{Note: The charge on one electron is 1.60 X 1079 C.)

1. (T) A current of 1.60 A flows in a wire. How many elec-
trons are flowing past any point in the wire per second?

2. (T) A service station charges a battery using a current of
6.7 A for 5.0 h. How much charge passes through the battery?

3. (I) What is the current in amperes if 1200 Na* ions flow
across a cell membrane n 3.1 pus? The charge on the
sodium is the same as on an electron, but positive.

4. (I) What is the resistance of a toaster if 120 V produces a
current of 4.6 A?

5. (I) What voltage will produce 0.25 A of current through a
4800-0) resistor?

6. (1) How many coulombs are there in a 75 ampere-hour car
battery?

7. (I) (a) What is the current in the element of an electric
clothes dryer with a resi; of 8.6 © when it i
0 240V? (b) How much charge passes through the ele-
ment in 50 min? (Assume direct current.)

8. (II) A bird stands on a dc electric transmission line carrying
4100 A (Fig. 18-34). The line has 2.5 X 107 () resistance
per meter, and the bird’s feet are 4.0 cm apart. What is the
potential difference between the bird’s feet?

FIGURE 18-34
Problem 8.

9. (I1) A hair dryer draws 13.5 A when plugged into a 120-V
line. (@) What is its resistance? (b) How much charge
passes through it in 15 min? (Assume direct current.)

10. (1) A 45-V battery is connected to a bulb whose resistance
is 1.3 2. How many electrons leave the battery per minute?

11. (II) An electric device draws 5.60 A at 240 V. () If the
voltage drops by 15%, what will be the current, assuming
nothing else changes? () If the resistance of the device were
reduced by 15%, what current would be drawn at 240 V7

18-4 Resistivity

12, (I) What is the diameter of a 1.00-m length of tungsten
wire whose resistance is 0.32 0?

13. (I) What is the resistance of a 5.4-m length of copper wire
1.5 mm in diameter?

14. (1) Calculate the ratio of the resistance of 10.0m of alu-
minum wire 2.2 mm in diameter, to 24.0 m of copper wire
1.8 mm in diameter.

15. (II) Can a 2.2-mm-diameter copper wire have the same
resistance as a tungsten wire of the same length? Give numer-
ical details.

16. (IT) A certain copper wire has a resistance of 15.0 Q. At
what point along its length must the wire be cut so that the
resistance of one piece is 4.0 times the resistance of the
other? What is the resistance of each piece?

17. (II) Compute the voltage drop along a 21-m length of
houschold no. 14 copper wire (used in 15-A circuits). The
wire has diameter 1.628 mm and carries a 12-A current.

18. (1) Two aluminum wires have the same resistance, If one has
twice the length of the other, what is the ratio of the diameter
of the longer wire to the diameter of the shorter wire?
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