ircuit

32.1 Circuit Eleme“nts and Diagrams

32.2 Kirchhoff’s Laws and the Basic Circuit

1. The tip of a flashlight bulb is touching the top of a 3 V battery. Does the bulb light? Why or

why not?
2. Current [, flows into three resistors connected R, R, R,
together one after the other. The graph shows the - UALEEIE] o BRI s ETIIUED N

R

value of the potential as a function of distance.

a. Is I, greater than, less than, or equal to [,,?
Explain.

Distance
b. Rank in order, from largest to smallest, the three
resistances Ry, R,, and R,.

Order:

Explanation:

wedtion, Inc., publishing as Pearson Addison-Wesley.

c. Is there an electric field at the point inside R, that is marked with a dot? If so, in which direction does
it point? If not, why not?
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32-2 CHAPTER 32 - Fundamentals of Circuits

3. Aflashlight bulb is connected to a battery and is glowing. Is current /, greater

] —
than, less than, or equal to current /;? Explain. 1
+
= ®
“« ]2
4. a. In which direction does current flow through resistor R? AW
. R
+ | +
2V = =
[
+ 11—
4v

b. Which end of R is more positive? Explain.

c. If this circuit were analyzed in a clockwise direction, what numerical value would you assign to AVR?
Why?

d. What value would AV, have if the circuit were analyzed in a counterclockwise direction?

5. The wire is broken on the right side of this circuit, What is the potential A,
difference AV}, between points 1 and 2? Explain. 3Q
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32-4 cuAPTER 32 - Fundamentals of Circuits

32.3 Energy and Power

8. This circuit has two resistors, with R; > R,. Which of the two resistors d1s31—
pates the larger amount of power? Explain.

9. Two conductors of equal lengths are connected to a battery by ideal wires.
The conductors are made of the same material but have different radii. Which
of the two conductors dissipates the larger amount of power? Explain.

10. Two conductors of equal lengths are connected to a battery by ideal wires. The
conductors have the same radii but are made of different materials and have dif-
ferent conductivities o. Which of the two conductors dissipates the larger
amount of power? Explain.

11. A 60 W lightbulb and a 100 W lightbulb are placed one after the other in a cir-
cuit. The battery’s emf is large enough that both bulbs are glowing. Which one
glows more brightly? Explain.
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-32.4 Series Resistors

@ 32.5 Real Batteries

12. What is the equivalent resistance of each group of resistors?

a. b. c
20
3Q
30 ! 30 ANV —
20 . 1Q 20
6Q 3Q
Req = Reg= —
13. The figure shows two circuits. The two batteries are
identical and the four resistors all have exactly the same a
resistance.
+
a. Is AV, larger than, smaller than, or equal to AV47 =
Explain. ) -T
b

b. Rank in order, from largest to smallest, the currents I;, I, and Is.

Py

=

g .

g Order:

2

g Explanation:

5

&

3

an

=

=

I 14. The lightbulb in this circuit has a resistance of 1{). : AN

)_5

g a. What are the values of: 20 2
g +

% AVig oo _:;__ 3V ®
g AVy 5
8

5:: AVy, : .

g b. Suppose the bulb is now removed from its socket. Then what are the

] values of:
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15. If the value of R i increased, does AV,,, increase, decrease, or stay the same?
Explain.

32.6 Parallel Resistors

| 16. What is the equivalent resistance of each group of resistors?

a. b. c.
2Q ' 20
30< 3 Q§ 30
Req = __ Req = Req =
17. a. What fraction of current I goes through the 3 () resistor? 3Q

J——

9Q

b. If the 9 resistor is replaced with a larger resistor, will the fraction of current
going through the 3 {) resistor increase, decrease, or stay the same?

18. The figure shows five combinations of identical resistors. Rank in order, from largest to smallest, the
equivalent resistances (Req);t0 (Reg)s

MW= A~ % W m
} 1 2 3 oy
Order:

5

Explanation:
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!
i‘
!

32.7 Resistor Circuits

!(? 32.8 Getting Grounded

of the two resistors dissipates the larger amount of power? Explain
your reasoning,.

19. The circuit shown has a battery and two resistors, with R; > R,. Which l
+

20. Rank in order, from largest to smallest, the three currents I, to ;.

Order:;
Explanation:
)
) 21. The two batteries are identical and the four L— L—
resistors all have exactly the same resistance. a c
a. Compare AV,,, AV, and AV,;. Are they all + " ¢
the same? If not, rank them in decreasing — Izlé = I{? § § lls
order. Explain your reasoning. =T =T
f
b d

b. Rank in ordér, from largest to smallest, the five currents I to Is.

Order:

Explanation:
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32-8 CHAPTER 32 - Fundamentals of Circuits

. Exercises 22-28: Assume that all wires are ideal (zero resistance) and that all batteries are ideal (constant
potential difference).

22. Initially bulbs A and B are glowing. Then the switch is closed. What hap- —®
pens to each bulb? Does it get brighter, stay the same, get dimmer, or go A
out? Explain your reasoning. . + |

= ./BC@

23. a. Bulbs A, B, and C are identical. Rank in order, from niost to least, the
brightnesses of the three bulbs.

Order:

Explanation:

[§

b. Suppose a wire is connected between points 1 and 2. What happens to each bulb? Does it get brighter,
stay the same, get dimmer, or go out? Explain.
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24. a. Consider the points a and b. Is the potential difference AV,, = 07 If so,
why? If not, which point is more positive? '

32-9

2R

I

2R

b. If a wire is connected between points a and b, does a current flow through it? If so, in which direction—

to the right or to the left? Explain.

25. Bulbs A and B are identical, Initially both are glowing.

a. Bulb A is removed from its socket. What happens to bulb B? Does it
get brighter, stay the same, get dimmer, or go out? Explain.

.|_

b. Bulb A 1s replaced. Bulb B is then removed from its socket. What happens to bulb A? Does it get

brighter, stay the same, get dimmer, or go out? Explain.

happens to the brightness of each bulb?

c. The circuit is restored to its initial condition. A wire is then connected between points 1 and 2. What




