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Chapter 7 Electrical Power

In-Class Questions

Prerequisite Concepts:

* Definition of power, P = AEnergy/At

e Equivalent resistance of series circuit: Requiv = R1 + Rz +. . .
* Power supplied by battery given by P = I AVp,

« Power dissipated by resistor given by P = IAV, (= PR = [AVes]*/R)

1. The battery in this circuit supplies 10 J of energy per second. Let P; represent the power
dissipated in resistor Ry, etc. Which of the following statements is correct?

mmoaw»

2. If Ry = Ry, how do P; and P, compare:

Mmoo 0wy

[Py + P, + P3] > 10 W
[Pi + P, + P3] =10 W
[P +P, +P3] <10 W
Need to know magnitudes of R;, Ry, and R3 to answer this.

Need to know battery voltage to answer this.

—AAA e AAAA— A AN~
R, R, R,
i

Need to know battery voltage and magnitudes of each resistor to answer this.

P2 > P]
P, = P
P, < Py
Need to know magnitudes of R; and R; to answer this.

Need to know battery voltage to answer this.

Need to know battery voltage and magnitudes of each resistor to answer this.

3. In this circuit, R; = 2R;, and R3 = 3R;. Which resistor dissipates the most energy éach

second? =AM AAAA = AAAA—
A R R, R, R,

B. R;

C. R;

D. They all dissipate the same amount of energy each second. .

E. Need to know actual magnitudes of each resistor to answer this. v
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4. Resistors R; and R, are connected in series to a battery; R, = 2R;. Then:

A. P, =025 Py

B. P, =05 P,
C. P, = P

D. P, =2P;
E. P,=4P

5. A battery is connected to a resistor with resistance R; the power dissipated by the resistor
is P. If this same battery is connected to a different resistor with resistance 2R, what will
be the power dissipated by this new resistor?

P/4

P/2

P

2P

4P

not enough information to answer

mmoawp

6. If a 3 A current is flowing through a 12 () resistor, how much energy is being dissipated
each second in the resistor (mainly through heat)?

4]

24 ]

36

48 ]

72°]

108 J

432 )

Qmmyoaowy»

7. When a 3-ohm resistor is connected to a battery, 2 A of current flow through that resistor.
If the same battery is connected to a 6-ohm resistor, how much power will be dissipated
in the 6-ohm resistor?

A 4 W

6 W

9 W

12 W

24 W

monNw
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In-Class Exercises

Questions #1-2 refer to this figure:

———AAAA—AAN/
R, R,
[ Poa=18W

72

Let Pg, and Pg, represent the power dissipated by resistors Ry and Rz, respectively. The

power supplied by the battery (Ppa) is 18 W.

1. If Ry, = Ry, find the following values:
Pg, =

Pp, =

2. If Ry = 2R;, find the following values:

Pp, =
Pp, =
3.
AN N~
R
I 6V
B

|.4V

I[

The two circuits shown have identical resistors, but different batteries. The current flowing
in the circuit on the left is 3 A. What is the power dissipated by the resistor in the circuit

on the right?

P=
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4. Write down the magnitude of the power dissipated in each resistor, and the amount of power

supplied by the battery:
—AAA—AAA—AAAA—]

2QQ 3Q 4Q

-
=

| H
_-—

5. The battery in this circuit supplies 60 joules per second. Write down the magnitude of the
power dissipated in each resistor, and the battery voltage:

—VVW—— A AN
1Q 2Q 3Q
Pig =
P =
P =
Vbar = I

6. The power dissipated by the 32 resistor is 27 W. Find the power dissipated in each of the
other resistors, and find the battery voltage and the amount of power supplied by the battery:

—VVWN— N AN
oo 30 6Q 90
Pyq =
Voar =
Ppat = I
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Homework Exercises

1. A 5-ohm resistor, a 10-ohm resistor and a 20-ohm resistor are connected in series with a 70-
V battery. Draw a bar graph showing the amount of power supplied (positive) or dissipated
(negative) by the 5-ohm resistor, the 10-ohm resistor, the 20-ohm resistor, and the battery.

POWER (W)

For questions #2-5, explain your answers in detail.

2. How much enefgy is dissipated by a 100-W bulb burning for 5 minutes?
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3. Suppose electrical energy costs 10 cents per kilowatt-hour, and is supplied by a 120-V
source. How much does it cost to keep a movie projector bulb lighted continuously for 30
days, if the bulb has a resistance of 3 ohms?

4. A resistor of resistance R ohms is connected in series with a resistor of resistance 3R ohms,
to a 10-V battery. If the R-ohm resistor dissipates x watts of power, how much power will
the 3R resistor dissipate?

5. When a 2 V battery is connected to a particular circuit, 2 joules of energy are dissipated
every second in that circuit. If the same circuit is now connected to a 6 V battery, how
much current will flow in the circuit?
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