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. How many coulombs are there in 1.00 ampere-hour?
. What is the average current drawn by a 1.0-hp 120-V

motor? (1 hp = 746 W.)

. A person accidentally leaves a car with the lights on. If

each of the two headlights uses 40 W and each of the two
taillights 6 W, for a total of 92 W, how long will a fresh
12-V battery last if it is rated at 95 A-h? Assume the full
12V appears across each bulb.

. The heating element of a 110-V, 1500-W heater is 54m

long, If it is made of iron, what must its diameter be?

The conductance GG of an object is defined as the recip-
rocal of the resistance R; that is, G = 1/R. The unit of
conductance is a mho (= ohm™"), which is also called the
siemens (S). What is the conductance (in siemens) of an
object that draws 730 mA of current at 3.0 V?

A small city requires about 10 MW of power. Suppose
that instead of using high-voltage lines to supply the
power, the power is delivered at 120 V. Assuming a two-
wire line of 0.50-cm-diameter copper wire, estimate the
cost of the energy lost to heat per hour per meter.
Assume the cost of electricity is about 10 cents per kWh.
{a) A particular household uses a 1.8-kW heater 3.0 h/day
(*on” time), four 100-W lightbulbs 6.0h/dav, a 3.0-kW
electric stove element for a total of 1.4 h/day. and miscel-
laneous power amounting to 2.0 kWh/day. If electricity
costs $0.105 per kWh. what will be their monthly bill
(30d)? (b) How much coal {(which produces 7000 keal/kg)
must be burned by a 35%-efficient power plant to provide
the vearly needs of this household?

. A length of wire is cut in half and the two lengths are

wrapped together side by side to make a thicker wire.
How does the resistance of this new combination
compare to the resistance of the original wire?

A 1200-W hair drver is designed for 117 V. (@) What will
be the percentage change in power output if the voltage
drops to 105 V? Assume no change in resistance. (b) How
would the actual change in resistivity with temperature
affect vour answer?

75, The wiring in a house must be thick enough so it does not

become so hot as to start a fire. What diameter must a
copper wire be if it is to carry a maximum current of 35 A
and produce no more than 1.8 W of heat per meter of
length?

Suppose a current is given by the equation
I = 1.80sin 210r, where [ is in amperes and ¢ in seconds.
(@) What is the frequency? (b) What is the rms value of
the current? (¢) If this is the current through a 42.0-0
resistor, write the equation that describes the voltage as a
function of time.

A microwave oven running at 65% efficiency delivers
950 W of energy per second to the interior. Find (a) the
power drawn from the source, and (b) the current drawn.
Assume a source voltage of 120V,
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A 1.00- wire is stretched uniformly to 3.00 times its orig-
inal length, What is its resistance now?

220V is applied to two different conductors made of the
same material. One conductor is twice as long and twice
the diameter of the second. What is the ratio of the power
transformed in the first relative to the second?

An electric heater is used to heat a room of volume 62 m?,
Air is brought into the room at 5°C and is completely
replaced twice per hour. Heal loss through the walls
amounts to approximately 850 kcal/h. If the air is to be
maintained at 20°C, what minimum wattage must the
heater have? (The specific heat of air is about
0.17 kcal/kg-C".)

A 2200-W oven is hooked Lo a 240-V source. {a) What is
the resistance of the oven? (b) How long will it take to
bring 120mL of 15°C water to 100°C assuming 75%
efficiency? (¢) How much will this cost at 11 cents/kWh?

A projected electric vehicle makes use of storage
batteries as its source of energy. Its mass is 1560 kg and
it is powered by 24 batteries, each 12V, 95 A-h. Assume
that the car is driven on level roads al an average speed
of 45km/h, and the average [riction force is 240N.
Assume 100% efficiency and neglect energy used for
acceleration. No energy is consumed when the vehicle
is stopped. since the engine doesn’t need to idle.
(a) Determine the horsepower required. (b) After
approximately how many kilometers must the batteries
be recharged?

A 12.5-0} resistor is made from a coil of copper wire
whose total mass is 18.0g. What is the diameter of the
wire, and how long is it?

A 100-W, 120-V lightbulb has a resistance of 12 ) when
cold (20°C) and 140 £ when on (hot). Calculate its power
consumption at (a) the instant it is turned on, and
(b) after a few moments when it is hot.

The Tevatron accelerator at Fermilab ([llinois) is designed
to carry an 11-mA beam of protons traveling at very
nearly the speed of light (3.0 % 108m/s} around a ring
6300 m in circumference. How many protons are stored in
the beam?

An air conditioner draws 12 A at 220-V ac. The connecting
cord is copper wire with a diameter of 1.628 mm. (a) How
much power does the air conditioner draw? (b) If the
total length of wire is 15 m, how much power is dissipated
in the wiring? (¢) If no. 12 wire, with a diameter of
2,053 mm, was used instead. how much power would be
dissipated? (d) Assuming that the air conditioner is run
12h per day, how much money per month (30 days)
would be saved by using no. 12 wire? Assume that the
cost of electricity is 12 cents per kWh.



