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DATE CLASS

Electrical Energy and Current

Problem G

COST OF ELECTRICAL ENERGY

PROBLEM

SOLUTION

In 1995, the fortune of Sir Muda Hassanal Bolkiah, Sultan of Brunei, was
estimated at $37 billion. Suppose this money is used to pay for the energy
used by an ordinary 1.0 kW microwave oven at a rate of $0.086/kW+h.
How long can the microwave oven be powered?

Given: Cost of energy = $0.086/kW*h P=10kW
Purchase power = $37 X 10°

Unknown: At =2

First, calculate the number of kilowatt-hours that can be purchased by dividing
the total amount of money ($) by the cost of energy ($/kW eh). Then divide the
energy used (kW ¢h) by the power (kW) to find the time.
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ADDITIONAL PRACTICE

4. The ten reactors of the nuclear power station in Fukushima, Japan, pro-
duce 8.8 x 10° W of electric power. If you have $1.0 x 10%, how many hours
of the station’s energy output can you buy? Assume a price of $0.081/kWeh.

2. A power plant in Hawaii produces electricity by using the difference in
temperature between surface water and deep-ocean water. The plant pro-
duces 104 kW. Suppose this energy is sold at a rate of $0.120/kW ¢h. For
how long would $18 000 worth of this energy last?

3. TFor basketball fans, a flexible light source that can be attached around any
basketball hoop rim has been developed. This source reportedly lasts for
1.0 x 10* h. How much power will this light source provide over its lifetime
if its overall cost of operation is $23 and the energy cost is $0.086/kW ¢h?

4. Fluorescent lamps with resistances that can be adjusted from 80.0 Qto
400.0 Q are being produced. If such a lamp is connected toa 110V emf
source, how much will it cost to operate the lamp at.its maximum rated
power for 24 h? The cost of energy is $0.086/kW eh.

5. A solar-cell installation that can convert 15.5 percent of the sun’s energy
into electricity has been built. The device delivers 1.0 kW of power. If it
produces energy at a cost of $0.080/kW ¢h, how much energy must the
sun provide to produce $1000.00 worth of energy?
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