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HOMEWORK FOR UNIT 22 #2
DIRECT CIRCUITS

1. Suppose you had three boxes, labeled A, B, and C, each having two terminals. We put the
arrangement of bulbs in the boxes shown below

A B C

| A

a) For each of the circuits 1 through 5, sketch below a standard circuit diagram showing all
the bulbs in the circuit. In each diagram number the bulbs and describe which bulbs or
combination of bulbs are in series and parallel connections with each other.

1+ 2

N
A 3 Paro.\ !(‘3 ,
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a) (continued)

[+2+3 in
Sevries

2+3 in series
[ in qu“el with 2+3

b) Rank the networks A, B, and C by their resistances. Which has the most resistance?
The least resistance? '

8>A >C by resistance
most least+

(c) Rank each of the circuits according to the total current through the battery. Explain your
reasoning!

3>4 >1 =2 >5 by current

The baHe"‘y cvrrent will be greakst dor 7‘7@ Jowses F
4{)7‘5;/ resistance. 3 has the Jowes T Y‘&sisﬁwCC duwa o

having 2 petths of one bvlb cach. 4 s rext lowest ete....

2. Predict the relative brightness of each of the bulbs shown in the following figure. Explain the
reasons for your rankings.

z £E>A=BDC=D
Bfghfrw.rs doperds on Hie amowit oF current.
E has Ve most current because rt s a

g single blhp with e /aryes-f Val*faJe drop.

Aand B have a smaller V because /he
pam/lel combination o+ A and B s less
resistive Yhan fhe gdmb:'/rq ygm o+ C+5E
half-+Ha vol of E so am .
‘5“':: ha—‘? e w{riversit;‘ o?Oregon I\d (€ the CUWCW"O{
()

. Modified at D'son 2/3/06
e same Yotfal curent T enders each

parallel combination . Inta ficst E gets more fran Tiz.
omd C+D gt less Yhan TI2, in e secovd? hotn A+B get Tiz .
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3. One of the most confusing things about wiring circuits and figuring out what you've done is that
many arrangements are electrically equivalent. Unless you have unusual powers of
visualization it is often hard to recognize this. For example, three of the circuits shown below
are electrically equivalent and one is not.

(2) Which circuit is not like the others? Explain why it's different.
C s dadffevenT Ihn <) +rere ave noJunc:J-idh.s
in e cirenit. The U4 citat elements ave in
Sertes with eachh oHer. Tn Hae otler thvee
cicouits e fwo bolbs are in paralle] so Hyat
e fotal current S‘Plf'i:f at-a Juncho and Flows thru

(b) Which circuits represent parallel arrangements for the bulbs? Which represent series i
arrangements? +wo
pulbSs

/4) B)D 430“"4”61 3C/apa~fe{y

C Sories
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(c) Draw circuit diagrams for each of the arrangements below.

A B

(d) Examine your diagrams. Is it possible for neat circuit diagrams which look superficially
different to represent the same set of electrical connections?

Yes I“?L rs. 7/’1(3;«. qre /Vlan)/ Wd}/-f +o

c(ra,w +he same e lechrical connecfion s,
T+ does no+ matler 4o the resvlt
/loml /dYtj )/ou dmw aA wire oY Now IF

pends .
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4. Use the model for electric current to rank the networks shown below in order by resistance.
Explain your reasoning.

Addia Para{le! aths
decla.res m;%fﬂ’“' ' | ;
Add‘ﬁ bolbs neréeases = ) & é %)
Serie.f ce , :
lef‘f“" ' |
A B C D

one bulb ((escthhan & in series)
COPED>A>B>D
2 i.i 7 f\‘}'wo paths of o

2 in 1 in in paralle ! bulb each s
series  Series w| @[ (Z inseries) e lowest
( most ; le D (which s resis fance
rej.mm) z {ﬂp.aﬂ. eSS resishive J J
{ which is less Hran one {ess +han
resistive than 3)  blp alose ) one bulb alone

5. If a battery were connected to each of the circuits in Problem 4, in which case would the current
through the battery be the largest? The smallest? Explain your reasoning.

Zavyem‘ Current = Smallest - Resisdance. > D
Smalles+ Current = Laryes-l- Resistance = C
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6. The diagram below shows a typical household circuit. The appliances (lights, television,
toaster, etc.) are represented by boxes labeling 1, 2, 3, and so on. The fuse, or circuit breaker,
shown in the diagram is a switch intended to shut off the circuit automatically if the wires
become too hot because too much current is flowing in the circuit.

- |[Note: Although houses in Canada use alternating current which differs in some ways from the
direct current we have been studying, you can use the model you developed for this problem.

fuse II —_—

a. What happens to the current through the fuse when more appliances are added to the
circuit?

The current will increase.

b. Does the current through element #1 change when elements #2 and #3 are added to the

circuit? ‘
No , i1t does not. 4 sFtill has +he
same Vofft(je across  *.

c. Isthis model consistent with your observations of everyday household electricity? For
example, what happens to the brightness of a light bulb in a room when a second one is

furned on? Ves Yhis is censis fent A bolb b(ifhfhw
does hot chanj/e when a second bulb ~ s
turred on .

Homework for Real Time Physics HW 22:2-7 University of Oregon
Direct Circuits Modified at D'son 2/3/06




d. What may happen to the fuse if too many appliances are added to the circuit? Why?

The Huse will bloww ér J/uATOff) ;Yoo
many appliances qre adoled b cawure 7o
ourven t wf//je% oo /aye.

7. Are the bulbs C, D and E in the circuit below connected in series, parallel, or neither?

& da

c® 02 ®r & i ?am“el +o eacn other

8. Rank the bulbs in the circuit above in order of brightness. Use the symbols "=", "<" and ">".
Explain your ranking.

A=B > C=D=E

A awnd B s)al;i— Hrng Adotu!l Current e fwo ways,
C) D eand E Sf/r'f' thhe Same ‘LO‘/EI{ CUFI’C’I?7L
Yhree Wat/vf and so Aac/e less current Cach.

9. How will the brightness of bulbs A and B change if bulb C is unscrewed? Will the result be
different if bulb D or E is unscrewed instead? Explain.

T+ C s Unscreweo(j%u Jotal resisfance oFf
e cirtewdt will  increase  so Yhe Yotal
Current oill  decrease which means he
cumrents Hhrv A and B will decrease so R+B

&w‘{(ﬂe—f- oJimmer. The resultwill be e <ame

D er E 7S uvnscrewed .
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10. Rank the brightness of the bulbs in the circuit below. Use the symbols "=", "<" and ">".
Explain your ranking.

‘ A>B>C>D=E

" The current (0 ) qu//r?/ /Dq)”lq(:)
with bule A (s laroer +han in The

O +hor /ﬂa‘ﬂ’\@}bccaxue Jhe otter patt has
8.8 fﬁJiSWIaVlfe /611:73,’ Fhan one bulb .
Bulb B has more cument Man C, D
or € becawe (1 has He Fotal
current Jor /)m‘/h H72 . C has less
+han B_) bet wmdre current Han D+E
becauwse 1S /347”14&//!01.5’ [BSS resishnce
tman Yne path(4) of D+E.
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