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Series and Parallel Circuits

SECTIONS

1 Simple Circuits Al L PR Gl el g3leall

2 Applications of Circuits il 2l gilgall syligglas




series circuit. 2 i

It connects two resistance A and B in series

the resistance of this group will be..

(A) Less than the total of the two resistances

(B) greater than resistance resistance A

(C) Less than resistance resistance b

(D) It is not possible to specify

Al12 Q,6a 15 Q, and a 5 (2 resistor are connected
in a series circuit with a 75 V battery. What is the
equivalent resistance of the circuit? What is the
current in the circuit?

.-ll;._l:‘_qt_l__-.i-l.ll! ll-q_u_--_-l_i_l"l--._lq_-_:d:-_i-_:..ililfi rEF REEE BEF REF W EEF PERE BEE AR F R R R EEF REFRRF REF REF REF R REF R A

.--l'_ﬂi,-.-q_g__‘-p_i:-i.'?s--a;---ia--o----- FEFBRE S BEF R F PR E RS BB R RS R F EEF R R RS B R R R E REF REE R pEE

R ] TEET TN mEF AR R w BEE BE S AR E MRS P AR W SRR RAF R R RS R RRF R R AR R A

Calculate the potential differences across

three resistors, 12 2, 15 2, and 5 2, that are connected
in series with a 75 V battery. Verify that the sum of their
potential differences equals fhlg potential difference

across the battery. o AVAReRAR:

EFFREF RRF .l:&n*! l%l‘.‘;‘-_;llﬁg;l'_g:ﬁ:?.' -EF l..l.‘té‘l..l%‘-fh;.'-.;:!. I:?I"ﬁg:i..li' EF l;l LN




In the following figure. Current resulting battery..
A Ir=21Is
B)Ir=21 -

Q =

OLi=1Is=1L —T
D) It is not possible to specify o

A 9 V battery is in a circuit with three resistors
connected in series.

a. If the resistance of one of the resistors increases, how
will the equivalent resistance change?

a-.-.llx-a"i:‘.'l_,.l;;i_i#iiﬁi---;lili---- R N T R T N T Ry
"o = .

-l‘.-ﬁ;-..“.'i.::i::.‘.:i-.-liil Fasfad® aw L] aEFFaw (R ARF RE R L] (R L] LR R EFF pRFRerFREF R A ndF R F RRF AR

SRR RS R R F e ARE R R PR ARR AR P B A RS RRF R F BB F REE PRGN F R B R R RS AR E REF aR RPN R R AR AR NP AP NP A

e -ii-ac--a-;ifmﬁ‘;ﬁ-n-4&--4--4--.-- e s mes FES EES EE P RS RS RS RR R RS RS RS PEF R R AR R R R FF REF REF R AR

b. What will happen to the current?

== = ~ = |

S mEE RE w.qg?.bl.....‘:"‘.’*-ﬁ...'g:."'!.*-ﬂ'..“&!'&.'fm*?-.f't*-Thﬁg.#:.'i‘ﬁﬁ'- ll"-llﬂfﬁ_d]i:-iﬁ“ﬁ‘?:*!!_"h_"-h?ﬂ-!&'lg EE S EES REERE W BEF EE R R R R R AR R R BRE B F
- 8 ! LSV e 4% EEEREERES - = R g™ J% 1 L .5

c. Will there be any change in the battery voltage?
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Three 22 ) resistors are connected in series across
a 125 V generator. What is the equivalent resistance
of the circuit?

What is the current in the circuit?

lljlil-/'l_lli-llill # mdF and e [ R ] EEdm [N ] LN ] ERF R [ R N ] [N ] L ] [N ] [N [N ] L ] IR E R RN RN RN NN NN

A string of lights has ten identical bulbs with equal
resistances connected in series. When the string of
lights is connected to a 117 V outlet, the current
through the bulbs is 0.06 A. What is the resistance
of each bulb? :

-a.i-:-i.r;ql..l-qu_.!.-l._tp_m”a;ll!4:‘.-'--4--J----. FEFBRE S BEF R F PR E RS BB R RS R F EEF R R RS B R R R E REF REE R pEE

.l-iJailkﬁ"!ﬁ:‘ﬂ:ﬁiﬁ"};'ll:‘ll-ii-- pEF p AR AR EF A R F AP R B R R AR R PR F P R B P e F AR n R R B e R a R AR
= S Bl g

----.--olq':,_--,il-m‘---.-l;o-- FEEEF EEF AR F RAF RE R REF AR R RN A ERR AR F REF AP ERF AN R R NP RA PR RS R F R

o~ o
T T T T T T N T

e BB RE S R R PR AR RS F R R F R e R E R rEEm T " R E R TR T FEF REFREEE REF RE R RO F REE REF A A

.I'JI.}:W:—IJ‘I"I'.I' LR R N TR A R R N B FES R e LR B O R O B

RESISTORS IN SERIES CIRCQ;[IS | -
What happens to voltage across @@glghﬂ@lm 1l [' _" ISS S

series circuit ?

& pr— F =l j— 4 of Py

1 L _: o 1 P ™ |I o= :"-

1 .! -‘"." - I W -

(A) Vr =V .~ -
T = 2 - - I‘_‘: LS -

(B) Vr = Vi
(C)Vr =Vi+ V2 ;

€ -

(D) It is not possible to specify




Two resistors, 47 () and 82 (2,
are connected in series across a 45 V battery.

a. What is the current in the circuit?

FEA BB FEE AN BEN R ENS EFE ERE AN R FREERE AN EER AR R EET AR R R EREER R AR AR R AR R B EFR AR B AN BN EEEEE ENE R AR AR BRSPS P PR AR EEF ERE ERE TN EEN EEF AR R AN R R R BN EE R AR AR AN BN AR

EEA R AR R EEA BN R EEEEEE EEE EEE EER ERA AR ENE SN SRR EEE NS SAR SR FRA AR NS B FE AR EEE RO R ENS AR BN SN SEF AR AR RN AR RN GRS EEA ER RSP SRR ENEEAFENR EE N EAE AN ENREER R RS ANREER AR ANE EER AN AW
AL R EE N RN ESREENIENEENEERELIENREE NERRNREEN IR NLTEREENERERELIENLEENERERE N #‘I‘ lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

B EE A AEA AR A S AR AR BT AP RN AR AR AR B E R AN GE R EEY SN A F A AT AR AR AT AN F E R R AT AR AP R AT RO A E R T AT RT R AP EE A AT T AP R A PAAT S AT SN A AR A AP AT AT BN RS AN A E N

B R T e T L)
Ak -

c. If you replace the 47 (2 resistor with a 39 ) resistor, will the current increase,
decrease, or remain the same? 2

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

d. What is the new potential difference across the 82 (2 resistor?

T :

> - :

.
(|

izﬂ.f,% o ﬁ 1 ‘IE H "H I l %%ﬁ“%

ST W o o SO Y o B B Y e B S
LV SN I NSL S X < I G B
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The circuit shown in Example 1 is producing these symptoms:

the ammeter reads O A,
AV1 reads O V, and AV2 reads 45 V. What has happened?

R F R EF R P AR R F R A F AR A R B P AR RAF R EE R AR AR F R A AR F REF NP AR AR AR F R P R R R AR AR BB F AR AR R R R AR AR NP R R AR R RN AR AR AR F AR R AR R AR R AR P R P R SR eR e F R AR R F R R e AP aa
@l.ll...l‘liilI‘Il‘IIJII‘lii.l‘liilI‘I-I‘lli-liil-I-iI-IJll‘I‘l.il.-lilIill.......l"‘:l_d.--.-lI--l....-..-l..'..li.l..lil.".!lII‘lfi..‘.!ll!i.".l‘liilii.ii..iw
@llll...l‘li‘II‘Il‘I"li'lIiIl‘li‘II‘l-illll-l“IIJI-IJIIiIl.il.‘.II‘.lll‘l‘..i:.'l-lil:l.l..l.l.l‘--'llfllll.'II-il.l..l..i..li...‘."II‘IIJI.JIOJII.I‘JIGJli‘l!i..b...w
@l.ll...l‘liilI‘Il‘IIJII‘lii.l‘liilI‘I-I‘llllliil-I-iI-IJlliil.il-.-..-l..l..l....l-‘.li-.iili.ll.....“‘;“-‘l..l.ll’il'i.i‘.!.‘II‘I-IIIIEIIIIIJI“I.Iliilii.ii..iw
RRF R R R PR R R R R R R R R R AR B P AR R A E R AR PP R R R AR R R A AR R AP R A R PR .-:-.-.:-' (B SR RRERE NN N R N SR R R N RN N R N R N R R N R N R R N RS N R R R R R R R N AR RN NN

EEFFn R e AR R R F R F R E R AR F R AR R AR

mE i g A F R R F pEA AR A R R RE

eEFadd addndFndFadd ndFndd a0 A g A RSN

A EEF RSP RRF R RS AR R RE P RSP AR F AR E MRS EE R R AR RRE AR F R E R R F AR F B B E AR A AR F R R R EEF R B R AR F R R E R EEF AR F R R e R R RS AR F AR AR

BEE pE S R R A wE If.‘-i‘ I RN RN RN ii.__hii pEEmEr R A R A AR R R R F AR R A F R R R R R A A R R R R AR pEF R p AR R F R F e R

REF RE S AR F PR R R R F AP RE R AR F AP R R R AR R F N AR F AR RS A F AR R A AR R AR AR A R R R F A p A A R R PR R A e F AR e R a R F R F R R

REF mEE mE R

R F REE A e

The circuit in Example Problem 1 has unequal resistors. Explain why the resistor
with the lower resistance will operate at adower temperature.

I RSN ERNEENEEREE SRR ENEEERENEEN LN N LR RN NE Y]

RAFR R R R AR PR F R R PP A RRR R AR R A R R

REFRRF R F R AR RER AR R R PP R R A REE a R RS

REFR R R @R AR PR F R R PR R AR DA A R R

B EeE PEF AR F AR AR AR e A E R A R E R

PR RS a RS R F AR AR AR DR R A AR R R PR PR RS

I E R RN NERE RN EENENE LN NN AR AR A R

EEF R R AR R R F AR F AR R RS R AP F R F R AR RR AR E

EAEEENTREE SRR RS R RN R NN II':I-..;ii-iln‘if\_l;’*‘l:_“‘-ill B eSS npF M F arFaRFnddndFnrFneFndF o FnEFnedndForFandndfnaFndFfodbndd s

(EE N PSR RS L E R R N P L R R R L R RS P Rl L R R N P R R R R R RN T R R R N N R R AR R R N R R L R R

EA S EES BE R AR R R SR R F AN A RS RS P R R N AR R RS SR AR AP AR RS B RS R F R A B AP AP F NS R F P A P RS EES N R R F RS RS R E RS RS RE PR R R REE R AR R F REF

BE S mA R R e R R RN R PR R R

TR R R N R R N R

EEE R AR R AR E R A F RSB R AR R R R R R R PR A E AP AR AR A AR AR R AR
Li o r e A e O

BEE A E R PR FRE S R AR R R AR AR R F A EF R AR R R EF R AR A R AR R R R R R A R AP R AR R R AR R AR E AT AT R F A F R PR AR e R R R R R R

BRE S A g R R R R R R PR A E AR R R R AR F AR A PR R R R R AR AR PR R A REAEF R PR R AR R A R R R F RR R AP R R B RRR PR R

BEF AR F RS RS REF RE A A R R

BAS A g R R R R R R R AR AR R R F AR R R R R R R F PR A A F R R PR B R R R PR R AR R R

EEF AR A R R R A R AR PR

REEF REE AR F RN F AR R AR R E AR AR AR F AR AR E R AR R F AR AR R AR R A F R AR AR AR AR AP RS N R AR

R NEENEENEFE RN R R RS RN

REE W EE

mRE REE R
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Suppose the circuit shown in Example Problem 1 has these values: R1 = 255 0,
R2 = 290 (2, and AV1 = 17 V. No other information is available.

a. What is the current in the circuit?

R mEd o BEF mE o oaEEw sEd EE A mEF R R A F R R F R

T A
l".i.li#_‘i.ll.‘.l-l-- aF B F R LR LR ) L] [ ] (R LR O | W (N [ ] - L) L] [N ] BEF R R R PR AR R ae
= s

b. What is the potential 'difference across the battery?

&

c. What is the total power used in the c[rwﬂ“ and what is the power used in
each resistor?

L N Ny BEE RER RR A AR AR F AR W = FEE EEF RE A R EER R R R RA R RE R RE R R AW

a2
- -
»e -

d. Does the sum of the power used in each resistor in the circuit equal the total

power used in The CRgUlI PRI Ime aﬂ waml

OSE T TEE GG
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A series circuit is made up of a 12 V battery and three resistors. The

potential difference across one resistor is 1.2 V, and the potential difference across
another resistor is 3.3 V. What is the voltage across the third resistor?

BESAREAE S R NS s A A R n S AP AR AR RS eSS AR E RS s mEE BE R mEE m mEEw EE S RE R E REE BB F RE R BRE RE S B

A 9.0 V battery and two resistors, 390 £ and 470 2, are connected as
a voltage divider. What is the potential'difference across the 470 Q resistor?

i)

. MU B TR S e S

_.-" . .:;-"_" o = - . r— "_-:- |d—-=. . - ~~
A mE R RS R R E B "Q"‘E?"mﬁ"#ﬂ:' Erl ..-..-'-l*i-'.- ..;-#“"5,..._";',::|Mf-' ”‘ﬂ# t!"“!"gi: [fl mE R .I!t?%;.'..- BERF AR A DA R R PR pE R E R AR R R RO R AR R RE AR
L.._'_‘A"L +__J,‘ !I___." —— - y '.___._.1 - __ E_E:_ __J




A 22 () resistor and a 33 () resistor are connected in series and are connected 1o a

120 V power source.
a. What is the equivalent resistance of the circuit?

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

c. What is the potential difference across*each resistor?

II--..I'-‘IIII..“‘“’:'.'.III EFF AaREER T AN i EER AR E EEP R AR AR R W i EFF ANEER T ERF FAF AR FAPFI P AR R AP R

S P Thin -
]

Three resistors of 3.3 kf2, 4.7 k1, and 3,.9]((2 are connected in series across a

12 V battery.
a. What is the equivalent resistance?

e

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

P _
RSEAE SR RN d 1% sSAL. oo

L] LR LN ]

} E;, gu; IIJ :ﬁg.égi_ji i

c. Find The Tofal pofem'lal dlffer'ence across 'rhe 'rhr'ee r*eswfors




Three resistors 60.0 2, 30.0 2, and 20.0 2, are connected in parallel across a 90.0 V battery
a. Find the current through each branch of the circuit

Fir

B T T

b. Find the equivalent resistance of the circuit.

30.0 20.0 {1

¢. Find the current through the battery.

You connect three 15.0 2 resistors in paﬁqllgl across a
30.0 V battery. |
a. What is the equivalent resistance of the parall

..................
EEE EEE AR R AR AEE R RE AR T ERRAEE A REEP P AR B R AP S AR B ETE AR PP AR ARE AR A REAF R AR AR R TP AEE SRR APPSR AR T AP F RS EEE T F AR PR EE P EEE R RR PO EF P ASF EE R AR P EES RS R FAFR ARPARRAPFAPR APRAERR W

FRB ARSI AR ARF AT NS SETEESERA AR AR ASER ST T ANE RS ARSI ERT ARF AN ST GEPERRERS AP AR AR AN, FERES AR E BN SEF AT S EE T EEF AN ARS RN NP AEE EET AP NS AN SNF ENP AR EFF AP AN AR AP ANT AR AR AP P AR AT AP T A

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

HEE ..... & MMMMML& ..... ﬁﬂi 'Mm*egwi .............................................
C}Séi%nﬁ wg ......... w; ..........................................................
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Suppose you replace one of the 15.0 (2 resistors in
the previous problem with a 10.0 {2 resistor.

a. How does the equivalent resistance change?

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
BEE BN ES P EES S F AT F AN AT EPS ESF AT SO ES S NS RS ESP RN EESAET IS AT AP EER RS A FE NP AT S NN EESAEP ST EEEPET T EES SFSEEFES S N ET T ANTENS EESEEN AP NS SEFEUF NS AFSAFFANSANF EBPAFPTANS AR AP ARE AW
]

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

AP EREE AN RS AT AR AN AT T AR AP R TR AR RN AP A RT AR P AR NP AT AP AP PR AR AR AN AR AT AN RN AT P NN E P AP AF R AR AR R BT AP TP AP EE D A E S AT AP AN AT AR AN AN AP AN AP AN AR AT RS
AEF AP AR AR AP AFR AP AP PP AR IR A E P AR R AP AR AR LR R AR AP F AR T AR AP AR AR P AR AP F AR P A PP AR F AR PR AP AR AP AP AR AP R AR AR F AP FR AP AR AP AP FAR AN F AN AR F AR AP AR F AR AR FAF Y AR PR

c. How does theicurrent through one of the 15.0 £
resistors change? |

EE AR EEF AR E AR AR AR F AR AP EAER AR P ERRARE AN AR A REAEE AR E RS ARE AR ENP AR AR AR AR N AR P AR AR AT SR P ARS AEN EE T AR R AEE B P AR R ENS AP R T AR R AEE AR AN F RN AFPART AR AT PP AN AR AR R AR AP ARR AP E R

R R R R E R R SRR A E R R RS E RN A AN SRR R R BN AR R SR E A R R R R E SRS s E R A R E S E A E R AR NS N NS EE EEE N A N RS KA R E S A E A EE AR ARE AN AR AEE AEFEEEARE AR AEEaEE
............................

You connect a 120.0 () resistor, a 60.0 £ resistor,
and a 40.0 £ resistor in parallel across a 12 oV

battery. ,
a. What is the equivalent reSIsTance*Whe parallel
Cll"Cl.ll'r? ........................................................................................... B A vcioocars s i A A A NS AN NSRS

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

L - :----- R ---::-::'_- el I'r;a-‘ = -4;:1-'-..
f | Lr— £ 1 | ~ L-v‘x h‘ % | i -‘:.-I'E
T : } ? A el W o _L Ny,
--------------------------------- t.:d----,-*--__a ---t‘wlnﬁ\'--o-------:_:_ﬁ:_--.i--%-."a--r;q_..-_-_-_ 4--------«_-_-.3‘15---1’.'-‘::,{".&---- .----a_-;.ph---o---------.--4-----r-u-------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

c. What is the current through each branch of the
circuit?
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