7. Often, the instructions for an electrical appliance do not state
how many watts of power the appliance uses. Instead, a statement
such as “10 A, 120 V” is given. Explain why this statement is
equivalent to telling you the power consumption.

8. The  drawing
shows a circuit that
includes a bimetal-
lic strip (made
from brass and
steel, see Section
12.4) with a resis-
tance heater wire
wrapped around it.
When the switch is initially closed, a current appears in the circuit,
because charges flow through the heater wire (which becomes hot),
the strip itself, the contact point, and the light bulb. The bulb glows
in response. As long as the switch remains closed, does the bulb
continue to glow, eventually turn off permanently, or flash on and
off ? Account for your answer.
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9. The power rating of a 1000-W heater specifies the power con-
sumed when the heater is connected to an ac voltage of 120 V.
Explain why the power consumed by two of these heaters con-
nected in series with a voltage of 120 V is not 2000 W.

10. A number of light bulbs are to be connected to a single elec-
trical outlet, Will the bulbs provide more brightness if they are
connected in series or in parallel? Why?
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11. A car has two headlights. The filament of one burns out. How-
ever, the other headlight stays on. Draw a circuit diagram that shows
how the lights are connected to the battery. Give your reasoning.

12, In one of the circuits in thé drawing, none of the resistors is
in series or in parallel. Which is it? Explain.
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" 13. You have four identical resistors, each with a resistance of R.

You are asked to connect these four together so that the equiva-
lent resistance of the resulting combination is R. How many ways
can you do it? There is more than one way. Justify your answers.

14. Compare the resistance of an ideal ammeter with the resist-
ance of an ideal voltmeter and explain why the resistances are so
different.

15. Describe what would happen to the current in a circuit if a
voltmeter, inadvertently mistaken for an ammeter, were inserted
into the circuit.

16. The time constant of a series RC circuit is 7= RC. Verify
that an ohm times a farad is equivalent to a second.

Note: For problems that involve ac conditions, the current and voltage are rms values and the power is an average value, unless indicated otherwise.

ssm Solution is in the Student Solutions Manual. www Solution is available on the World Wide Web at http://www.wiley.com/college/cutnell

4 This icon represents a hiomedical application.

Section 20.1 Electromotive Force and Current,
Section 20.2 Ohm’s Law

1. ssm A portable compact disc player is designed to play for
2.0 h on a fully charged battery pack. If the battery pack provides
a total of 180 C of charge, how much current does the player use
in operating?

¢ 2, A defibrillator is used during a heart attack to restore the
heart to its normal beating pattern (see Section 19.5). A defib-
rillator passes 18 A of current through the torso of a person in
2.0 ms. (a) How much charge moves during this time? (b) How
many electrons pass through the wires connected to the pa-
tient?

3. The filament of a light bulb has a resistance of 580 {}. A volt-
age of 120 V is connected across the filament. How much current
is in the filament?

5. ssm The heating element of a clothes drier has a resistance of
11 €} and is connected across a 240-V electrical outlet. What is
the current in the heating element?

{. 6. A battery charger is connected to a dead battery and delivers a

current of 6.0 A for 5.0 hours, keeping the voltage across the bat-
tery terminals at 12 V in the process. How much energy is deliv-
ered to the battery?

*7, The resistance of a bagel toaster is 14 2. To prepare a bagel,
the toaster is operated for one minute from a 120-V outlet. How
much energy is delivered to the toaster?

*8. A car battery has a rating of 220 ampere - hours (A -h). This

rating is one indication of the total charge that the battery can
provide to a circuit before failing. (a) What is the total charge (in
coulombs) that this battery can provide? (b) Determine the maxi-
mum current that the battery can provide for 38 minutes.

4. A toaster has a resistance of 14 ) and is plugged into a 120-V ©**9, ssm A beam of protons is moving toward a target in a parucle

outlet. What is the current in the toaster?

accelerator. This beam constitutes a current whose value is
























