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Grade 12 Advance term 2 Unit 5: Current and Resistance
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5.6 Resistors in Parallel

sl Ao Sl glall Jua 65 5.6

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

patiall ¢ g gl S (aglia Juua gl o o
daglia AIB o gliall g lan B pus da glia AJA
23¢d ABLEAl) da glBal) () gSiuu N B _piuc
ie gaaall

. Apsial) daglia (a Jalky B

slightly less than the resistance of resistor A.

. Apstaall da glia (o Julhy ]
slightly greater than the resistance of
resistor A

. Bagtaall Laglia e Bty S

slightly greater than the resistance of resistor B

B p el Za glha G Jaliy 5
slightly less than the resistance of

resistor B
2
For the circuit shown in the figure, Vi a3 1) il gt 3 a0al e talaic)
if another resistor with equal -g}* Jaia Gudi Al AT aglia Jua gl
resistance was connected with R in astiall aa (o531 i) e da glial)
parallel R
what happens to the magnitude of Gdaial) lal) lada o e 13l
the current flowing through the [\~ iy ta) A
battery? R
Becomes half Becomes twice
e OIS L il sy e Gl L e sy
Becomes four times Stays the same
agle ¢S L JUiaf Ay prieay dgle S LS oy
3

What is the equivalent resistance of
the circuit shown if
R, =240,R, =402 ,R; =162 ?

B ill) (b AG8lSal) da glial) )ata La
) Caale 1) AL Ao gal)
R1 == 249,R2 = 4'0[2, R3 =

160
56Q | 61Q 10Q | 770
aSiles gella o Ui goali ¥ dgily 38 i gl 58




The equivalent resistance of the
circuit shown if R, = 2.302 .
If R, =402 and R; = 162,

what is the resistance of R:?

dauda gal) 3 1A A 4581SAl) da glial)
Req = 2.30 g Jeily
R; =3R; = 400 : o) @l 1Y)
160

41Q | 7.7Q

11Q | 2.90Q

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?

S Ao (e glia pa 125V yan Juagi die
saal) (il Jua i 23S g (e glial) A SA S e
sdaal) e L e 55161 (e (e gliall (i aa

o L25A
§ uSY) daglial) daglia )i La

26.7Q | 18.1Q 6.91Q | 2.89Q
asile s gella ¢sa U gaui Y 2 duily 38 Cd gla 58
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Which combination of resistors has the | 4idl<a daglia <) A3 AU cila glial) (e cusi i 5
highest equivalent resistance ? ¢

1
3R
Vemt|
Vemt | T rRY RY R
)

chf R

TRrRS R

(b)
a \ C \ d \ All are the same

7
A resistor of unknown resistance and a AL a glia g dagliall J g p glia Jua g1 o
35.0-Q resistor are connected across a 120 V duils ¢S d28)8 3 g8 jlgas 35.0 O 4iaglia
120. V emf device in such a way that an J1.0 A ASad LS (3000 e ARy jhay
11.0 A current flows. What is the value 4] ggaal) da glilal) dash La
of the unknown resistance?

aSile s lla cya Uguut ¥ 3 dgily 38 i gl 58
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As more identical resistors, R, are added to the
circuit shown in the figure, the resistance
between points 4 and B will

e glial) (s Jal) chual Lalg
(JS) A Aual) A ) RAG L)
chguB 94 ikl G daglial) (18

dal Jas 3
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

S e Ll gua grasbucaa B Juua i o3
é L"ﬁgoyemf u!‘l:' == ‘i)é é"ﬁ ai)"hﬁ
98 LS 2" pluaally dll Jua

O (JSal) (A (e
g3 91 Gl Sl Gpabuaal)

L) S 5 G UL LaS s p glanally (i

burn just as brightly as they did before the wire was connected

) Sy 65 S8 Lage shaas (a i8] € glany Gl

burn more brightly than they did before the wire was connected

AL S g5 S Lage shan (30 JB) £ glanas (Jlisiday

burn less brightly than they did before the wire was connected

go out

JOlidhaly

-

10

Which of the following is an incorrect
statement?

thaaa & Al < el

aghaia (gl o Aluaia 43 A9 5 5l e ghaiall Ll (g
The currents through electronic devices connected in series are equal. 4,95‘ G2

Laghedia (g 508 o Aluaia dsig <) 8 54l e (ghaiall SO (oS
The potential drops across electronic devices connected in parallel are equal.

L o gl Juea i 33 jruad) a sliall e LA (a3 all BBy
More current flows across the smaller resistance when two resistors

are connected in parallel.

s o Glaglia Jua i die hual) dagliall pe Ll (a2 5al) (giaiy
More current flows across the smaller resistance when two resistors are connected

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

are connected in series or in parallel?

Osaluaal) Belid) O o< Jb e & sy
o (Al o Laglua g o3 13) 1o gl Ji]
Tl Ao

12

For the connections shown in the figure,
determine the current 7; in terms of the total

current 7 and R; and R,

(JSl) (b Aaal) Dl gl () deadlly
3 Ry o5 i ASY Ll ANy Ll sas
R,

2
R,

MW\~

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

8ala (e £ giuan R Adagliag d o kg I, 4l gh dlle
uad ) dliadad g ellad) idaf 13}, p daglia <l
SNl o adall) Gl Caaida gl 4 glusia adad

Lad (/5 4dgh iy clacad) (s aa) g dlla (oSl

pieces in parallel to make one single dlaglia A
thick wire L/5 in length, what will be its
resistance?
R/5 | R/25 R \ 5R
P2 (elua oo Ui ¥ 5 Ay 38 g 58
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A multiclade wire consists of a zinc core O A Ga b (e G 8 clihal) dania dllu
of radius 1.00 mm surrounded by a ASau puilad iy blaa] .00 mme ské Cial
copper sheath of thickness 1.00 mm. Oma il e 5l daglial) &151.00 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 L sh cllud) 134 (e Aliaa daglia La
long strand of this wire?

15

gy L) ab g o 515 (Ao o (gl e &y U Al jgS 8503 (8 (e glia Juua 55 a3
Ol Gl gaad) Jash Ay jUal) g (o gliall il g
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 Jyad)
AV(V) I1(A) paind) Table 1 1 dgad

L.5 Element AV(V) I1(A) yaindl
R, Element

0.5A R, 3.0V R,

45V 4 ) 0.5A R,
battery 45V a4 )
Jma gil) 43yl battery
Connection Jua gil) Al yha
type Connection
type

aSile s lla cya Uguati ¥ 6 dgily 38 i gl 58




5.6 Resistors in Parallel

s Jo clagiadl Juasi 5.6

/"—'ﬁ-.\ 1

You mal{z;‘)sarallel tonnection between two
resistors, It or A having a very large

resistance and resistor B having a very small

resistance. The equivalent resistance for this

combination will be

patall ¢ g N il) (Ao (iaglia Juua gl o 98
daglia AIB o gl8all g Jaa 3 408 daglia AJA
2ig] Ablal) da gliial) () oS Jaa B thua
ds gasall

. Apsliall daglia (o Juliy Ji
slightly less than the resistance of resistor A.

- Apgtial) Laglia (e Jilly S|
slightly greater than the resistance of
resistor A

. Bagiall daglia (14 Julks s

slightly greater than the resistance of resistor B

B p.g8all s g A Ot o8l
lightly less than the resistance of
____resistor B

2
For the circuit shown in the figure, Vi A3 13) Al gl B e lalaie
if another resistor with equal —{{-* ke Gudi A1 JA) & glia Jua gl
resistance was connected with R in psliall a5l o da glial)
parallel R
what happens to the magnitude of Gaiall Ll ke e e 13l
the current ing through &he Y P— 4 ) A
P S L N
Becomes half q ecomes twice
ale S L dikal uas e Gl i rua
Becomes four times Stays the same
, Al s La Jlia) day ) sy ) Lo ade IS LS Ay
bohre 4, i o Newd 5 Ve
Rey - R l= Tg Reg - R _o.5R Lif esg - 3
' 3 ' i =

What is the equivalent resistance of A
the circuit shown if | k|
R, = 2402,R, =402 ,R; =162 ? N

Bl (8 AdBLSAl) da gliall j)aka La
- &) caale 13) JSENL Ao gall
R, = 2492,R, = 4002,R; =

\/ N A 160
%0 | 510 | 100 [ 770
R ,(L PR +_\_)ﬁl__t}:}5;_,
=\ 2% Ho &) =
aliled e (e U guali ¥ il 3ad L4 ghad 5B




The equivalent resistance of the
circuit shown if Reg =2.30 .
If R, =402 and R; =162,

what is the resistance of R:?

ol gal) 3 4ilal) B AidlSal) da glial)
Roq = 2.30 sbui Jily
R; =R, = 400 : &) cale 13
1602

41Q | 7.7Q

| 11Q | 2.9Q

-1

=8

| N
RI :(_P;f’_‘ |1Q1_

R (-

— ":Z)H\: 24 %

=

Ret (3 ¥ & %

W,
93 = (__R_'\_\' 40* \é¢
Qv‘—‘ St

S

2-3 1{-0
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 A. What is the resistance of
the(largey of the two resistors?

s Ao G glia aa 125V ian Jua g i
shaal) (i Jua i 3 5 (e glBall A SA LS e
sdaal) Ga U s 5388 Ao (e gliall (b pa

.25A
¢ SV da glial) da glia laia La

26.7Q | 18.1Q 6.91Q [ 2.890
Sexiw Ri=t Re=n Pavallel,
Vord 2125V L=5A Nork 125V L=25A
CVewd 125 _ps s Reg - Ve _ 125 _ga
R%' { s s 0 25
o L5 A e
R\ “\‘Q?' R‘ =5 Rp - ES\
__.5_..-— J_: =
26-R~ " R, O
R\ =25 —G‘q:lg'J‘ﬂ’ Qm: 6-4 o
alile s gl o Uiguali ¥ 2 Aty 34b i glad 5L
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Which combination of resistors has the

48lSa A glia LaS) A ALY cila glBad) (pa sl S gi

highest equivalent resistance ? ¢
IR T
v(_'n'lf
AN\ T——
Vvlnl & R R R
2)
r rd
™~
vaf R
TR R
(b)
a c \ d \ All are the same
5

A resistor of unknown resistance and a
35.0-€2 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?

i p glia g da gliall J gga 0 9lia Jaua 63

120 V duily g dadla 3 g8 g 35.0 Q 4iaglia
1.0 A 45ad LS (3045 racdd A8y hay

4 ggaall da glial) dasd La

Rxf L. Re= 35-00v

Verf =120V

L=l A
\]ef”?r o g N lo-q&

L \\
paral| e
|

—

)

3 o5 5
lo -9 25
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As more identical resistors, R, are added to the Cilagliall Cpa 2 jal) Ciudl Lals
circuit shown in the figure, the resistance (JSA) 8 Aduall B il ) RABUaTal)
between points A4 and B will iguB 34 Osikidl) G dagliall (L0

R%q/ AQCNML S

C KIKgx
Stay the same decrease increase
9
series=with Three light bulbs are connected in Seficadl sl o dui gl zrslian A Jua gl a3
a battery that delivers a constant potential s e Popr Wil 3¢ Q8 gl Ay jUay
difference Vemr. When a wire is connected 8 LaS 2 7l s luaall dlu Jua gl
across light bulb 2 as shown in the figure, light O (J& b (e
bulbs 1 and 3 A3 51 Cuail Sl Cualuaall

Al Jaua 63 Ja8 ULS LaS duadi £ ghanally (fliniiay

burn just as brightly as they did before the wire was connected

)2{ Alal) Juua g I Lage gl 1 ST £ gl Glacdas

burn more brightly than they did before the wire was connected

L Ja 55 08 Lag shaan 4 OB ¢ st (s
Ve burn less brightly than they did before the wire was connected

go out ikl

10

Which of the following is an incorrect fhasaa jub AU ) L) sl
statement? '

Lgbaia gl o Aluatia dui g 3)) 5 g daial) i) (oS
Th@hmugh electronic devices connected in(series are éﬁg@r{/’

JLgladia g)’l‘gﬂ'ﬂahmu‘g}lﬁ'l oﬁ’lﬁdﬁ.\aﬁl@uﬂ
The potential drops across electronic devices connected in parallel are equal. L.~

are connected in(parallel.

s o Glaglia Jua s die el dagliall e LAl Ga & el (3805
@curr ent ﬂomthe - when two resistors 7~

— A o glaglia Jua g tie el Laglall g Ll a3 al) By
More current flows across the smaller resistance when two resistors are connected
in(Series )__ 3 W/

oSG /S

alilel mlua (o Ligaadi ¥ 4 dily 3ab Cd ghad 5L
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Two identical light bulbs are connected to a
battery. Will the light bulbs be brighter if they

Osillala (i gl (paluaa Jua i o
Cmaluaal) 3ela) & oSia Ja La 4y ey

are connected in series or in parallel?

{a\qliﬂigbhg.la—ayeam e shu jiS)

0% A

\rw!r
\wf

fg sl o

ﬁ%%

M- Verd

e-SK— ,\L

2

L=

12

For the connections shown in the figure,

determine the current 7; in terms of the total

(JS) A Anal) cBla gl ) Aseilly
9 Ry 9 i AU Ll AVay] lall sas

current  and R; and R, R
\ LA S ey R
g A — % = = S Lt = \
T I Pe% § ( R" RL) ( R\R z / R\‘\'RL
= povdlld AV = AN = M-
R, L RQ% . LLR‘L
5 g i" : R
_L_‘\\‘ ?\ Li = LRz
®s ‘ij"' R+ Rz

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
piecef in parallel Jo make one single

dala (e £ giuan R Alaglia g d s kg I 4l gh i
oead ) dladad g L) idd 13) ,p Aaglie il
S Ao adadl) Gl Cinla g af Ay gludia pdad

Lad (/5 4d gl iy dlacd) (il 3a) g Sl (oSl

Alaglia A
thick wire L/5 in length, what will be its
resistance?
R/5 | o RS R l 5R
) - =N s s
R =]
AL o7
A - .
7 asied gl (e Uiguali ¥ 5 Aol 38 b gl 5L
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A multiclade wire consists of a zinc core Cpa A e b (e ¢ oSy clighal) ania dlle
of radius 1.00 mm surrounded by a ASau pilad daiy laa] .00 mme ské il
copper sheath of thickness 1.00 mm. Cma il e 4il) da glaall 4457.00 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 sh i) 138 (e dliaa daglia La
long strand of this wire?

= lmm = lwme

g™ Lelom re 2mm

J=51 Bt116 2w 3 Ve e

J 58 (10)
; Sk _(eAzus <008,
R- A-LLa R- '"_S.Trqg"‘—':l’::;s ;zlo Sl] = R= T (0-007 ~0-00|") :

-« o .
Zine Coprsr (A
C=\mm & PP __;.f'i, Sy __[:j

D = / N \ *\""s Q.h!éﬂd
15 “°\oN ¥ o) °

242019 ) o oy g 315 e o5 g o & Uy iy ygS 803 B (e glia Jagi
Ol Cyd gaad) Jash dg Ul g (s glilall il <l
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

18

Table2 2 Jysd
AV(V) 1(A) aind) Table 1 1 Jgad
4.5 Element AV(V) 1(A) il
&= 0-3F5 A R4 o Element
4-5 0.5A R, \30V) | oG A R,
45V Ay ) 45-30=|%% 05A R,
295 A battery (45V) o-sk 4
Jaa gil) 43, )l ol battery
Po/alu Connection i Ja gill 4ay o
type Saovl Connection
type
(::.é-\—,ﬂ:ﬁ_oﬁwﬂ l{'j\!w{:ml:&
R~ 6 ° Rep & "R,
2
R = SR~ = 6 SL,
~ = ‘ 3 2 — 3‘0 S-L’

alilel mlua (o Ligaadi ¥ 6 dily 3ab Cd ghad 5L



