ation, Irc., publishing as Pearson Addison-Wesley.

© 2008 by Pearson

32.1 Circuit Elements 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
together one after the other. The graph shows the
value of the potential as a function of distance.

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

=

S

-{ﬁs‘i N 5

b ¢t C;WR’Z, Se charge M
vsl B buddwg up oG wleae.
b. Rank in order, from largést to smallest, the three
resistances R, R,, and R,.

Order: R PRV 2,
Explanation:

&%j = wig; {\ v;f:j\{ .{\(\} (1%%}?@\

No. Meed g cirwit (o) p\; for cumoms Llow.

Distance

A T same

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?

he s oL . E
V’f;%i; i - j A J= /??

l

¥

+ {le Pyt Al oAreh s L drresacy
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3. Aflashlight bulb is connected to a battery and is glowing. Is current I, greater

I~
than, less than, or equal to current /;? Explain.
+
N , = ©
50{5{’*—? fog. 100 abhwe. -
R et ]2
B . . . ! if {; Ey
4. a. In which direction does current flow through resistor R? 9 AN {
- R
Crmn QU = oy
{ [ [ gjl + | 4
V= =9V
(I F A - -
5 i ﬁ‘s‘\z«@
‘ \ y
Jp S/
Bty
b. Which end of R is more positive? Explain. v
5 ‘:L‘\: - ISP | ’sé Ny 7 TR

Why?

5. The wire is broken on the right side of this circuit. What is the potential
difference AV}, between points 1 and 2? Explain.

T
[
e
-

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

E“\
[ S
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32.3 Energy and Power

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

o T sanes
Q fil@% el > ?L

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.

. ls
e R A
fooooul

0>,

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 0. Which of the two conductors dissipates the larger
amount of power? Explain.

();&é 014&1

f» 2 [, ?‘sz

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. Wthh one
glows more brightly? Explain. , L

j ‘ w\/\\(/{ﬂ KJ\C}O L’\\ [»;lw GRS TTES ? | o

| NS %: R e (oW LA “bows a2y 7

[ b owseeres, 0,7l

60w

B
7]
=
&
5
.V)
3
°
<
=
2
H
3
~
i)
3
ol
k=
2
[Z]
A
£
]
(=%
g
=)
5
E=}
S
S
)
s3]
o
S
w
&
5]
~
2
1)
oo}
3
S
&
@
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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. e

20

3Q
0 [ 30 AN A~
20 - 1Q 20
60 30
, o
Ry = LI Ry = 1
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 AV 4? —
Explain. ) =

Sawe = . o :

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

Oder: T, 7,07, ia,

Explanation:

i
v

14. The lightbulb in this circuit has a resistance of 1{). AV
a. What are the values of:

! 20 5
AV, _?L Q@Q,@, L/; T gﬂ;?i +l
- , —
v LV o gagﬂ@ MW oo —[
' 4
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b. Suppose the bulb is now removed from its socket. Then what are the
values of:
AVy, oV

AV, %
AVy OV




32-6 CcHAPTER 32 - Fundamentals of Circuits

| \ 15. If the value of R is increased, does AV,,, increase, decrease, or stay the same?
} Explain.

R , Ty Mw - =T

e

&\jm@ % |

32.6 Parallel Resistors

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

a. b. c.
20 , 2Q

1=
44

& V=
.

. £, 51’
,f—
R

Reg = L

17. a. What fractlon of current I goes through the 3 () resistor?

V<21, Vs = T, 00 » 37, - % T, T=21

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

| %%@u& !JD e Y \WOAL22
Amovwh | el e YNShpaNGED T

equivalent resistances (Req);to (Reg)s,

N\

1

Order: by Yoo\ [S g

Explanation:

?\ﬁg 7 )
W Re4R,

V =Ty Ty *(M % oeg-th =l

18. The figure shows five combinations of identical resistors. Rank in order, from largest to smallest, the

o e furk Lo £
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19. The circuit shown has a battery and two resistors, with R; > R,. Which

20. Rank in order, from largest to smallest, the three currents 7, to I

Fundamentals of Circuits -

32.7 Resistor Circuits

32.8 Getting Grounded

CHAPTER 32 32-7

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

P& VL/@J g@ 2 ?9

+—.

Order: -

j:‘ ) :EL, :T’m}
Explanation:
T = 1T AT $v loraest
T i T 2 N T? §}Q M

\,

fahon 4 oot g Vo
N ?@fwﬁﬁuﬁ

\
Q. Lon
srod

o | 2ok

21. The two batteries are identical and the four L—

resistors all have exactly the same resistance. a
a. Compare AV, AV, and AV,;. Are they all

. . + +
the same? If not, rank them in decreasing — Izl § —
order. Explain your reasoning. -

Sy, oM = L. :

b. Rank in ordér, from largest to smallest, the five currents /; to L.

o Ly Ty Uy e

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

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

)a()(% O, {\U% CNIfearch -’%@%,Hw\
)@/@(Z}AD/L St hodng

C@ g5 W %}@d AN V- 9?

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

Order: A\ ol A ;Q

Explanation:

A <

\sfﬁé » g (A w‘v “

¢ C

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.

B 1 © ity
® sl frigiten
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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? 2R R
I B ) +
No. \g- L N, -t = b
o & = 1 3 -

Yy, > Vg, | , ' |

b. If a wire is connected between points a and .b, does a current flow through it? If so, in which direction— i
to the right or to the left? Explain. !

1§ ()«m »*% L@@/@ St gl e

|
g
)
k
<]

25. Bulbs A and B are identical. Initialty 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.

) R
" N T ' e &
® Goto oul? Ny cur et flswr

b. Bulb A s 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.

() s MM, Lot roa
ooV nS’\v ?éﬂﬂ WS ASES f%‘@\m roahon o, b clolled

ek, TS d wemnear) L

c. The circuit is restored to its initial condition. A wire is then connected between points 1 and 2. What
happens to the brightness of each bulb?

@ GPo oul

@“‘2 kﬁf‘i W w’x Loa




