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5.6 Resistors in Parallel

gl (Ao claglall Juai5.6

1

You make a parallel connection between two
resistors, resistor A having a very large

resistance and resistor B having a very small
resistance. The equivalent resistance for this

combination will be

S0 S5 B sl a8
dagla AIB agRall g A 5_yu€ da glia AIA
03¢ AiBlSalf da gliall ¢y 9Siu N B_yikua
de ganal)

. Apsiall daglia (e oty JBi

slightly less than the resistance of resistor A.

. Apgial) daglia ca S8y uS)
slightly greater than the resistance of
resistor A

B sl Laglia o oy LS|

slightly greater than the resistance of resistor B

B p 55al) Za glia (a ol B
slightly less than the resistance of

resistor B
2
For the circuit shown in the figure, Vemf a3 13) (Al gl B ilal e Jalais)
if another resistor with equal [ i (i 4l AT aglia Jua g
resistance was connected with R in astiall aa (o 31 il Ao da glial)
parallel .R
what happens to the magnitude of Gdaial) Ll jlaka eyl 1ila
the current flowing through the A= 94y Uayl) B
battery? R
Becomes half Becomes twice
Ao Y L sl sy Ao g L i ay
Becomes four times Stays the same
e (1S Ln Ol ny gy e (IS L i
3

What is the equivalent resistance of
the circuit shown if
R1 — 24‘.0, RZ =400 ,R3 =162 ?

3l Q,é PR LJ&A\ Jata la
s O Caale 1) JAIL Ao gall
Ry =240,R, = 4002,R; =
160

560 | 61Q

10Q | 770

alile s pllua (e U gl ¥
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The equivalent resistance of the
circuit shown if R, = 2.3 .
If R, =402 and R; = 161,

what is the resistance of R;?

G gal) 50l (B ABUSa) da glial
Roq = 2.30 g slud Jily
R; =3R; = 400 : ol cale 1))
160

'Ry ;\.AJ&AJMEALA

410 |

11Q | 2.90

When a 125-V emf is placed across two
resistors in series, a current of 5.00 A is
present in each of the resistors. When the
same emf is placed across the same two
resistors in parallel, the current through
the emf is 25.0 A. What is the resistance of

the larger of the two resistors?

A5 o (e glia pa 125V Jdean Jua gt sic
) (i Jua 68 2 g (e gllall (B SA LS e
siaall e LS ey g 31N Ao e gliall (udl e

. 25A
¢ JAS\Z‘ 3.4\913.45\ 2\.4\913.4 s la

26.7Q | 18.1Q 6.91Q | 2.890Q
aSile s gl (pa U guuli ¥ 2 4l 5ub i ghat 5L
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Which combination of resistors has the | 48l<a daglia i 43 400 Cila gliall ¢pa cui 5 )

highest equivalent resistance ? ¢
<R
vernf
T RS RT R
(€)Y
vemf R
RS R
(b)
‘ c ‘ d ‘ All are the same
7
A resistor of unknown resistance and a i 2 glia g A gliall J sgaa o gl Jua 5 ol
35.0-Q resistor are connected across a 120 V Al ¢S Axdla 3 2 jlga 35,0 Q 4da glia
120. V emf device in such a way that an J1.0 A 4525 LS (30005 rand A8y jhy
11.0 A current flows. What is the value 4l ggaall 4 gliall dasd L
of the unknown resistance?

alile s mlba ¢y U guui ¥ 3 il 3 i gl 3LIE



8

As more identical resistors, R, are added to the ila gliall (o &y jal) i) LalS
circuit shown in the figure, the resistance (JSA) (2 Adpall B Al I RAG Uaial)
between points 4 and B will i guB 34 CbAll) (g Aagliall (2
Al Jas 353
Stay the same decrease increase
9
series with Three light bulbs are connected in | (il o 43 g peabian & Jua 5i &l
a battery that delivers a constant potential pl Ladie Pomp Wl 3¢ (38 il 4 o
difference Vems. When a wire is connected 90 LS 2 Al sl rluaally dlu Jua i
across light bulb 2 as shown in the figure, light OB (S (A (e
bulbs 1 and 3 g3 51 G sl (paluaal)

ALl Jaua g8 JB LS LaS i £ ghanally Gliviay
burn just as brightly as they did before the wire was connected

-

Al Jra i b Lage ghs (o ST g gy (linay

burn more brightly than they did before the wire was connected

ALl Jua 55 8 Lage shu (e JB £ gl ¢lisiay

Ven burn less brightly than they did before the wire was connected
go out Ll
10
Which of the following is an incorrect fdaiaia 8 AUl & jlal) o)
statement?

Logledia ) gl o Aluaia A3 g Sl B gl e (gBatall JLEN ¢Sy
The currents through electronic devices connected in series are equal.

st g 31 o Tluaia 4 g <)) 3 gl e 380al) agall 38 (1S
The potential drops across electronic devices connected in parallel are equal.

LIS Ao Glaglia Jua gt die jual) dagliall po LAY (e 2 3all (3L
More current flows across the smaller resistance when two resistors
are connected in parallel.

A e e gl a5t tie i) Zagliall e L (pa 5l (5
More current flows across the smaller resistance when two resistors are connected
in series

alile s mlba ¢y U guuki ¥ 4 il 3 i gl 3LIE




11

Two identical light bulbs are connected to a
battery. Will the light bulbs be brighter if they

are connected in series or in parallel?

Ofldalia (i g Gpaluas Ja g o
Oialuaall Bplid) ¢ oS Ja e &y
al (il o Lagluagi a3 1)) o gl JiS)
?gjbﬂ\ ui&

12

For the connections shown in the figure,

determine the current 7; in terms of the total

current i and R; and R>

(JSA) B Al CBlua gl ) dselly
3 Ry 9 i ASH Ll Aay] L aas
R>

Ry

—>
AR

I

13

A wire of length L, diameter d,
resistance R is made of material with
resistivity p. If I take the wire and cut it
into five equal pieces and then put those

S.\LAQA&MRMAJEAJda#JLMJEﬂLu
uad ) dladad g ) 3A ) | p da glia i
éj‘ﬂ\u.b&hﬂ\ﬂm\geﬁa.}\gb.ﬁnéh’é

Lad (/5 A gh ity dlad) (udiy aa) g el ¢y oSil

pieces in parallel to make one single Al glia A
thick wire L/5 in length, what will be its
resistance?
R/5 | R/25 R 5R
aSile s gl (pa U guui ¥ 5 4l 5ub i ghat 5L
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A multiclade wire consists of a zinc core O JAY) (e lf a0 8 lidal) aatia by
of radius 1.00 mm surrounded by a ASau (pulad daky blaa] 00 mmo ké izl
copper sheath of thickness 1.00 mm. O JAl 4 5il) da gliall £151.00 mm
The resistivity of zinc is p = 5.964 X10-8 p=5.964 x103Q m
Q m. What is the resistance of a 10.0 m £10.0 m W sk dllad) 138 (e dlaa da glia L
long strand of this wire?

15

3l L b g o 51 (o o3 g e A U Al S B8 (2 (lastia Jua s o
Ol il gaad) Jash Ay Ul g cppa gliall il 4l
Two resistors were connected in an electrical circuit to a battery in series and then
in parallel, and the current and voltage values of the resistors and the battery were
measured. Complete the following two tables

Table2 2 dgadl
AV(V) I1(A) sl Table 1 1 Joadl

Element AV(V) 1(A) i)
45V R4 Element

05A R, 3.0V R,

45V Ay gl 0.5A R,
battery 45V 4 )
Ja gill 48y yha battery
Connection Ja 5l 48y sk
type Connection
type

alile s mlba ¢y U guuki ¥ 6 il 3 i gl 3LIE




5.6 Resistors in Parallel

gl (Ao claglall Juai5.6

1

You make a parallel connection between two
resistors, resistor A having a very large
resistance and resistor B having a very small
resistance. The equivalent resistance for this
combination will be

poiel (wbﬂ)u-“- O slBa Jaua gy o g8
dagla AIB ‘a\gub Jaa oJJASMJmUA
03¢ AE8ISal) A glilal) UJS-\M laa 3 s
@M‘

. Apsiall daglia (e oty JBi
slightly less than the resistance of resistor A.

. Apgial) daglia ca S8y uS)
slightly greater than the resistance of
resistor A

Bl Lo gt (o iy S
slightly greater than the resistance of resistor B

@w@‘ daglia (il BB )

slightly less than the resistance of

resistor B
2

For the circuit shown in the figure, Vemf a5 13 (il gl B Al e Jalais)
if another resistor with equal -{I+ Ba (pudd ) agla Jua gl
resistance was connected with R in da glaall
parallel 3

what happens to the magnitude of i)l o ) ey 13la

the current flowing through the AM- %
battery? <oz ko K

Becomes half
e (S La ciaal sy

es twice
dle S b A oy

Becomes four times
ade oS La Jlial day )l oy

Stays the same
agle (S LaS & .

Al

5
Rg =R (o ded

X < Ty

Ren(‘—' R—L:"O-S R

-wd 4.5

- IV |
Leten = T‘w

What is the equivalent resistance of "
the circuit shown if

3l Q,é 45814 LJ&A\ Jata la
s O Caale 1) JAIL Ao gall

Ry = 240,R, = 4002 ,R; = 162 ? Ry =240,R, = 400, R; =
160
560 | 61Q | 10Q | 770
Ry (4 1+ 7)) ~F1 2
e = b Yo \é> -
aSile s glla (pa U gual ¥ Al 3 L glad 3L



The equivalent resistance of the & daun gall 5 yfal) B 4iBLSal) A glial)
circuit shown if R,, = 2.32 . | | N g R.q = 2.30 g9t Jsally
If R, =402 and R; = 162, n R =sR, = 400 : & cuale 1
what is the resistance of Ry? ' 160
410 | 770 | 11Q T 290
\ \ S\ R \_ s\ T
= - - gt = = 5
\ - Qe?/ Q’L R:\) Qﬂr ('_q_l R-;, QS) \
= \ \ \ o
\ P\ ~N-a9n 2.3 (4 o=+ 1g)
= e il et = = S
Ri= < 2-3 o \6-) Ry !
R, = U

When a 125-V emf is placed across two
resistors in series, a current of 5.00 A is
present in each of the resistors. When the

Al Ao e glia ge 125V Jdas Jua gl aie
shaadl (bl Jua g5 S 5 e gBad) (2 SA LS e
shaal) fa S pan g SV e (e glial) (bl e

same emf is placed across the same two L28A
resistors in parallel, the current through ¢ a6 Ao glial) A glia iia La
the emf is 25.0 A. What is the resistance of R = 2 - -
the larger of the two resistors? ) “-
26.7Q | 18.1Q 6.91Q | 2890
> ) 25V [=5A <43 Ved-125V  L=25A
R%: \]Q/Wl 3\25:15_9_ ?%:\J‘%‘ :\'L"':: AV WX
C 5 L \‘LS
R v X g?-« (—E: “* ?1’)
/ \ ),
* e
R s -R S
Re=25 - 691810
Rz 69
aliled ribia ¢ya U gl ¥ 2 Al 38 i gl 5L




Which combination of resistors has the
highest equivalent resistance ?

6 (U e— s.135
A Aa glia ] A3 ALY e glBal) (e ol 5 (o

P

ZEED
2)

P T :-
A
Vemt| R 221; __R_
RY R *
(b)

7

Pt .
\ (All are the same)
e e

A resistor of unknown resistance and a
35.0-C2 resistor are connected across a
120. V emf device in such a way that an
11.0 A current flows. What is the value
of the unknown resistance?

fel p gla g da gliall () gga p glia Jpua g 03

120 V 43l 48 4adla 568 lga 35.0 € 4 slia
A1.0 A 4335 LS (8000 rrand Ay

$A ggaall da gliall Aad La

Rl:?‘
R, 350

\’BMP -120V

L:[,-OA R\:

z N E = 28 =lod s
» Al
—_— 2’)‘5—5\()"@9
s
Y, v
R R‘:(Vﬂ' 35
R, = \6- 8 <o

alile s pella (ha U guai ¥

Ry il 38




8
As more identical resistors, R, are added to the
circuit shown in the figure, the resistance
between points A and B will

e gliall (e A fall Lisdal Lalg
(A A ddual) B dlall I RAG LAY
B 94 Gk (g daglial) B

g ZLQL\‘:P‘ & "{_',lé K
EVPAVAY C}a-)ﬁ_ - N "
o Jas Al
Stay the same decrease increase
9

series with Three light bulbs are connected in
a battery that delivers a constant potential
difference Vemr. When a wire is connected
across light bulb 2 as shown in the figure, light
bulbs 1 and 3

(Al Ao A g raluas L35 Jpua 55 o
pl Ladle, Vo Ul ag (3,8 gl 4y
38 LS 27 S 7 luaally Al Juua g
O (JSAl A oy

gl 91 Ot S (paluaall

L) Ja 65 o ULS LS Awdi § ghanally (liiay

burn just as brightly as they did before the wire was connected
___—...,-—-_-_'_-_‘—-—-—_

Sl S 5 (8 Lage sha (oo ] £ shay (i

burn more brightly than the

5 4

Al Jaua ¢ 3 Lags b (1 B £ shauus (jlivay

- burn less brightly than they did before the wire was connected

go out

JOdlaly

-

10

/—___-—-‘“"‘\

Which of the following is an incorrect
statement?

(e s Jotlh il o)

Laghia A il Jo Aduaia dgs A8 5 gl e (gRaiall LS (oS
The currents through electronic devices connected in series are equal.

Lasbeatia o 35l e Alaia Ay g il B 3ga) e (3805aD) ) (38 C1sS
The potential drops across_electronic devices conneeted in parallel arc equal._

Ca a e 5t

5 3158
More current flows across the smaller resistance when two resistors

are connected in parallel. —

i gliall e LAl ey el ) ghasy

d
v’
v

S L X

in series

¥ i | .
(,,J_iis)),b agtia Juan 55 is (Ghua e sliall e Ll e ijall Jab
More current flows acros e smaller resistance when two resistors are connected

X

alile s llia (e U guald ¥

Ay gl 518




11
Two identical light bulbs are connected to a Ciaia (i gl (rabindia Jpua 5 o
battery. Will the light bulbs be brighter if they | cssbuad el ¢yt b L 43 Uy
are connected in series or in parallel? ol Al o Laglua g 25 1Y) Lo g i)
” {g i) A
ﬁ = Te=T -
N N
& NE l:_tf &
i : N
Jod e Luw'E
N
ﬁ \’ -1:35\“"‘l Lt = M_—-Qﬁ Q"Jr
L_; " e Lepn ™ - o-5% g
i 12
For the connections shown in the figure, (JSA (B Abipall Cidpa gl ) Al
determine the current i; in terms of the total 3 Ry 3 i Ast bl aVay] Jldd) asa
current { and R; and R, i .9 R>
1 K» a S
R, R% = ( R: ) ( ) RixeRe
i e A\I = A\I,‘ = A\'L e —’\'SA\('}" CS:"P..;:‘
—i—» — l: R% = CIR\ — l:L RL
— R L ¥ = i. R'L
RS \ élR ) L,‘R\ L= D %
Q.n‘+ ~ ke
13
A wire of length L, diameter d, Bl (4 & gluaa R 4laglia g d s by [, 4 gh dllu
resistance R is made of material with cuad N dlalad g AL} AT R Aaglia i
resistivity p. If I take the wire and cut it el o adadl) s Caiia g of A gliciia adad
into five equal pieces and then put those | L (L/5 4lsh du ol (udiy aaf g llu ¢y o<l
pieces in parallel to make one single A gl (A
thick wire L/5 in length, what will be its
resistance? -
R/5 | ( Rn25) R | 5R
& ~ s Fe R ' RIS
G =N =TS
JQ_____________LJ E— e }s 7 Q‘%’ RN =
L g/s QQW: '
L UR= "‘3747_ RIS

aliled il (e L gl Y 5 Al b i glad 5L
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A multiclade wire consists of a zinc core e A (e il (e ¢ 58y ciliadal) dania
of radius 1.00 mm surrounded by a (el dady Jalaa], 00 mme ki haal
copper sheath of thickness 1.00 mm. O JAL Le gil) 4 gl8alt 3151.00 mm
The resistivity of zinc is p = 5.964 X10-8 p=5.964 x10*Q m
Q m. What is the resistance of a 10.0 m €10.0 m ¢} s ludi 138 (e ALaa daglia La
long strand of this wire?

PSR TS |

Lzlom L= lom = . _E::
oL C=ivaw o Vizime T tme

k-2 posstuihe  PonAenche

-3
R 1Fmle x\O = 0-0\gm

i WEENE  ER Y
als™ T((mob'f'-o-co\z')
PNV

a / Ko

15 Y=\ %49 ¥ 508) = "

3l Sl ad oy (o 318 ol gl o Ay Uy Aaila S 51 (B Gl sia Juna 55 3
T Ol Gl gaadt Jas] 4G Uaddl 5 e glBall il Sl
Two resistors were connected in an electrical circuit to a battery in series and then
in parallel, and the current and voltage values of the resistors and the battery were
measured. Complete the following two tables

R 4 '5.‘?64113%x\2__

-o-|q 5L
>t ML\ x10>)?

Table2 2 Jyx
AV(V) 1(A) aiad) Tablel 1 Jssd
Element AV(V) 1(A) s
45V |o-I5A R, Element
4.sv b5A R, 3.0V o-5A R,
45V | 9 0chl 4 \-5V 0.5A R,
battery 45V G5 Ay ad)
% Jua gill 44y Jha battery
s.)o Connection = S gt A3, jhn
type c%\ﬁ" Connection
type
L: A\“ = &:—5——‘30~—:}‘5)4 R\, A“ - 3.9 s &-of
1 R, 6-0 S o5
NSNS

aliled zlla (e U gl Y & Al b L glad 5138



