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1. The cost of energy delivered to residences by electrical transmission varies from
$0.070/kWh to $0.258/kWh throughout the United States; $0.110/kWh is the
average value. At this average price, calculate the cost of (a) leaving a 40.0-W
porch light on for two weeks while you are on vacation, (b) making a piece of dark
toast in 3.00 min with a 970-W toaster, and (c) drying a load of clothes in 40.0 min
in a5.20 X 103-W dryer.

You pay the electric company for energy transferred in the amount

E = PAt.
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2. A lightbulb marked “75 W [@] 120 V” is screwed into a socket at one end of a long
extension cord, in which each of the two conductors has resistance 0.800 2. The other
end of the extension cord is plugged into a 120-V outlet. (a) Explain why the actual
power delivered to the lightbulb cannot be 75 W in this situation. (b) Draw a circuit
diagram. (c) Find the actual power delivered to the lightbulb in this circuit.

The 120-V potential difference is applied across the series
combination of the two conductors in the extension cord and
(a) the lightbulb. The potential difference across the lightbulb is
less than 120 V, and its power is less than 75 W.

(b) See the circuit diagram in ANS7. FIG. P27.4; the 192-Wresistor is the
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lightbulb (see below). 0.800 Q
IV 19202
(c) First, find the operating resistance of the lightbulb: 0.800 ©
2
o_ (A7) ANS. FIG. P27.4
R
2 2
R (AV) _ (120 V) 1920
or P 75.0 W

From the circuit, the total resistance is 193.6 W. The current is

I= 120V =0.620 A
193.6 Q

so the power delivered to the lightbulb is

P=1*AR =(0.620 A)* (192 Q)=[73.8 W
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