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Ch4: Series and parallel circuits
:njlgillg :nllgill jilga »y

bl dcilipm Sl pflgall

Simple electrical circuits

Introduction and literature review: rdslu danpeg dodtde
Taoglaonll na Loo .aogldoll gc lasbw Liojoi

We previously learned about resistance, so what is resistance?
3053l Lt 5098 (Led! 5900 Jilds) 5Lt 5900 ABolan (£g Bolll ailias (pe Aol (P daglall
() (pg¥1) 5> g3 uldss (R)

Resistance is a property of a material that opposes the flow of current (reducing the flow of

current). Itis denoted by the symbol (R) and is measured in the unit of chms (£2).
S =

rke pais gl (pl) 0938 (re Al S Anglal] lu (S

" Electrical resistance can be calculated using Ohm's Law, which states:

V =1IR
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"Where:" :0l Cua
units gulill 6a0qg name (souuoll symbols joll
(A) po i Ilpead! Ll 62 f
"Ampere’ "Electric current intensity"
(V) clgall g4l 2gall v
"Volt" "Electrical voltage”

AL daglall (oun dele Hyais Bgw i mllhias Hlia
There is a new term we will learn about called equivalent resistance.

equivalent resistance: :didlaoll dogldall
‘(Reqv) 83>lg dogliay lg)laciwly 85usdl Oiloglinl s ddec o
Ologliall Jeog dedsS diyno oy Dlogliall brwnis podi So

It is the process of simplifying multiple resistors and replacing
them with a single resistor (R, ). To simplify resistors, it is

necessary to understand how they are connected.
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14l S 51 gl 3 Dologlall Jo gt (nidaylo Jlia

There are two ways to connect resistors in electrical circuits:

{(2g2]l cjn0) JIgill &y :Algl

First: Series connection (Voltage divider):

(il g335 3209 3) bl Guis Sle Ssloge Slogliall 3985 ol b

It is when the resistors are connected in a single line (there is no branching of current)

iy ¥ At i)

rllgill @le Jungill yafilni
Characteristics of series connection:
it ¥ Lt 5 Jsgs § -1

In series connection, the current does not branch.
Soludo Slaglall aren GHUILLAN 98, -2

The current passing through all resistors is equal:
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Aaglie S Liglude At sgxtl (1955 -3

The voltages across each resistor are not equal:
V+EV,+V,+V;
:gllgill didlSall dagléall ciluial
To calculate the equivalent resistance for series connection:
For unequal resistors: :duglwio ¢ Jloglanl
Reqv — R1 ‘|;R2 + R3 cen mn
For equal resistors: :augluio Jloglaal

R.q, = N X R

Ul aowd (o psl disldall dogliall aoisd Jgii ydlgill Jogi o Laila
.dogldo

In the series connection, the equivalent resistance value is always
greater than the value of any individual resistor.

&yl jlall ubpesdl juill a1 ulwal padiuy jlgo ga :jiLoll jlgo
-udlgill (nle Jogig

Ammeter: It is a device used to measure the electric current flowing
through a circuit and is connected in series.




&Dng OJJ|3J|JJL0J| uwgﬁJl lgaJl uLuDJ oREa TN J|-93 961 mﬂgoJl JLBD
ujlgdl yde

Voltmeter: It is a device used to measure the electric voltage across a
circuit and is connected in parallel.

Voltage dividers: ;A dlijao
ole sgxl (552 Jlodl o¥ (Jlsdl S5lgs) b sgl Sljxay 3ganidall
Sloglaa)l zeox

The meaning of voltage dividers is (series circuits) because series

connection divides the voltage across all the resistors.

-




+972 59-226-7315 :Unlgill ol 20230 LWl alac]

Types of electrical resistors: :duilaall dlogldall clgil
Light-dependent resistor (LDR): 14 gua]l daglall

olo lgile cgo> bgduw aic (400 Q) aili lgiowd g4 dogléo o o
aras e aniel digrll doglaall olo wlUal (400,000 Q) 4ip doglaall
Lgile boluldl cqrall
It is a resistor with a constant value (400 Q), but when light falls

on it, the resistance increases (400,000 Q). Therefore, the light-

dependent resistor depends on the amount of light falling on it.

gl 62w gulid (0 0231w lgs (6 dogléall 02m 02ALWT ©

This resistor is used in circuits that measure light intensity.

Sllgill e dlogall &dlygsll Flgall Jo vilghs

Steps to solve electrical circuits connected in series:

step 6ghall
(V=IR) bilukl pce> @ psl 093l Gadaty oo Lasls

Apply Ohm's Law (V=IR) in all problems.

Lo pd5 Al S § Ll Aaglal) ol s
Calculate equivalent resistance in most questions.

laglall arez 3 olade sLatll Gl JKaT1 3 LoS Laglin (515l o calls o

The current is the same through all resistors.

o sl s s | daglally 3yslall g\SJbLgJ‘ ol ey dnglaa S ‘3 wdl olux!
Find the total current and equivalent resistance, then calculate the voltage for

the desired resistor.
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"Exercises: First: Essay Questions:" :adlansl aluw il :Ugi :(sylns

aubygsll aslbll jano po (digill (e dlng 22 O logio S dowd Ologlio Gl
v JLodl jLi)l do1d wuni ai $ajilal) aislsoll aoglaoll (na Lo (125 V) a1go §pu
:auibgstl apiladl

Three resistors, each with a value of 22 Q, are connected in series with a power source

of 125 V. What is the equivalent resistance of the circuit? Then, calculate the current
passing through the electrical circuit.

lgJ agall §)6 &jlhy go ylgi ajila (o dlbgo (5 Q, 15 Q, 12 Q) dlogléo Gl
€&l JLaJl (uligsJl LDl &b Lo $8plal islsall dogléall jlado Lo .(75V)

Three resistors (12 Q, 15 Q, and 5 Q) are connected in a series circuit with a battery of
75 V. What is the equivalent resistance of the circuit? What is the current passing
through the circuit?

dlngog dughuio aogléo Jla dliloio aulno duitc (e (nging aulnoll go ellw
Juil 0auw ggsi (117 V) yuilyygS janoy anlnall elw Jiogi ab lai .ydlgill (lc
Salino J5 @oglio Jlado Lo (0.06 A) aplall JIs (b uiligd)l

A string of light bulbs contains ten identical bulbs with equal resistance, connected in
series. When the string is connected to a power source of 117V, the current passing
through the circuit is 0.06A. What is the resistance of each bulb?
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:0logléo Gy yigill (lc duiligs jila d (9 V) ayjlhy alng
A 9V battery is connected in a series circuit with three resistors:
SUloglanll (naol dogléo Galj 13l aislsoll aogléoll Ganuw lalo -i

a: What will happen to the equivalent resistance if the resistance of one of
the resistors increases?

faylbyl ag2 (o p1ai (i Ganpw Ja -

b: Will there be any change in the battery voltage?

udlqill e dlbgall (50,15 O, 12 Q) Uil Ologlaall pc agall §16 016 sl
-clilol go §aa3 ai $(75 V) ayjlby

Calculate the voltage across the three resistors (12 Q, 15 Q, 5 Q) connected in series
with a 75 V battery. Then verify your answer.
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((45V) lgJ agall §po dyjlhy JI5 go yulgill yde Ylilbgo (82 Q) (47 Q) yliogldo
:ydy Lo wwol

Two resistors (47 Q and 82 Q) are connected in series through a battery with a voltage
of 45V. Calculate the following:

aplall g Lol yilygsl jLill jlado Lo -

A. What is the electric current passing through the circuit?

faoglao J5 pc agall §)6 Lo -u

B. What does the voltage drop across each resistor?

oi yadiuw of Juill ajuw Jgo (39 Q) doglaos (47 Q) doglaoll Clatiwl 13] -
.clJi abg Slpli Jbhuw
C. If the 47 Qresistor is replaced with a 39 Q resistor, will the current
increase, decrease, or remain the same? Explain.

£(829Q) aogloall pic ayaall agall §16 Lo -a

D. What does the new voltage drop across the 82 Q resistor?
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ol (AV, = 17V) .(R2 =290 Q) .(R1 =255 Q) Cuil$ 13l Jglaodl Juill (o

In the adjacent figure, if R1=255 Q R2=290 Q, and AV; = 17V, calculate:

SN

ayilall g Lol jlill jlado -

A. What is the current passing through the circuit?

fay)lbull ago jlado -u

B. What is the battery voltage?

Sdoglio J4J ajaall jlado Log Saplall sl axibygsll &)aall jlaso -5

C. What is the total electrical power in the circuit? What is the power for
each resistor?

Ologlaoll (ranl JUs agall §po .Clogléo Gillig (12V) dyjlby (o digio yulgi apila
caillil aoglanll JUs agall §po Lo .(3.3V) (npaill doglaall Jllag (1.2V)

A series circuit consists of a 12V battery and three resistors. The voltage across one of the resistors is
1.2V, and across another is 3.3V. What is the voltage across the third resistor?

+972 59-226-7315 :Unlgill  ,olib 2030 :ALLwl alac|
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agall §6 Lo .agall (njaas dlbgo lgaias (470 Q) (390 Q) Yliogliog (9 V) dyjlhy
(470 Q) dogléoll jic

A 9V battery and two resistors (390 Q and 470 Q) are connected as a voltage divider.
What is the voltage across the 470Q resistor?

:cuwnl ,(120 V) ago janay (digill dce glilbgo (33 Q) dogldog (22 Q) dogldo

A 22 Qresistor and a 33 Q resistor are connected in series with a 120V power
source. Calculate:

cayilall aislioll doglaoll -

A. The equivalent resistance of the circuit.

Sapladl (1o jlodl jLill aoud -g
B. The current passing through the circuit.
faoglio J5S JUs agall §p6 dots -

C. The voltage drops across each resistor.

+972 59-226-7315 :Unlgill  ,olib 2030 :ALLwl alac|
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ajlby pec (Jlgill e albgo (3.9K Q) (4.7 KQ) (3.3 KQ) lgious Ologléo G
:cuwol (12 V)

+972 59-226-7315 :Unlgill

Three resistors with values of 3.3 KQ, 4.7 KQ, and 3.9 KQ are connected in

series across a 12V battery. Calculate:
€apilall aislsoll aoglaoll -
A. The equivalent resistance of the circuit.
Sdloglaall (1o jladl jLuill aois -u

B. The current passing through the resistors.

c&UiN Aloglaall pe (Ul agall Gpo doud -3

:00 115 awnls (0.20A) (A1) jivodll Gl Cuils 131 yglaodl JSuill (o

C. The total voltage drop across the three resistors.

In the adjacent figure, if the ammeter reading (A1) is 0.20A, calculate the

VWA

following:
A
bt 2210
Q)

159%
D
(As)

+972 59-226-7315 :Unlgill  olb 2030 :Liwl alac]
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S(A3)g (A2) djgoill aclys Lo i
A. What are the readings of devices (A2) and (A3)?

€aplall aiolsall dogléoll wuusl -g

B. Calculate the equivalent resistance of the circuit.

fayjlbal) agall §po Lo -
C. What is the voltage of the battery?

$(22 Q) Iginous (il Goglaoll Igiliaiwl (ndll Gja6ll jlado Lo -3

D. What is the power received by the resistor with a value of 22 Q?

faylbyl Jo ajalnll 6jadll jlado Lo -a

E. What is the power output from the battery?

:cuwol (0.50 A) (A2) jiodl aclys Cuils 13l Cuils 1l
If the ammeter reading (A2) is 0.50 A, calculate:
-(22 @) doglaall agall Gpo a2gi -¢

F. Find the voltage drop across the 22 Q resistor.
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(15 Q) doglaall agall §p6 10gi -£

G. Find the voltage drop across the 15 Q resistor.

(aylbyl) janoll agall §16 Lo -§

H. What is the voltage of the source (the battery)?

€(680 Q) (1.1 KQ) (11 KQ) Jigill (nlc dlpgall Giloglaall disliall dogléall wuwol

(6.90V) (5.50V) Gagoagall Ologléoll ago o Uls 13l . ydlgill e dlpbgo ayila
Janoll ags §)o Lood

,';’
- /
% /

Gla ajila o Logusyig yuigll yalc Loglibgi o7 .(4.5Q) (22Q) Lagioglio glblno
ol JSadl (1o ango Los (45V) aluy ago gpo

Two light bulbs with resistances of 22 Q and 4.5 Q are connected in series
and placed in a circuit with a voltage difference of 45 V, as shown in the

figure. Calculate: m

Ny
22 ()

— 45V 4.5 Q) S)
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céuilygsl ayilall dislioll doglaoll -

A. The equivalent resistance of the electrical circuit.

€aplal 6 jlodl jLuill dousd Lo -u

B. The current passing through the circuit.

folnoll (noyb gy agall gpo o

C. The voltage drops across each bulb.

Soluno 5 o aslgiwaoll 6jadll Lo -a

D. The power consumed by each bulb.

%
2 i
i’

:00 J35 wai Lyglaodl Jsadl (o

In the adjacent figure, calculate the following:

®
(A)—— NN
350N

_|_
— 10.0V 159 C\
= % L)
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Slayghy Ul way (il jitodl 6clyd Lo -i

A. What should the ammeter reading be?

£(1) p5) layghy Ol way il jirailgall Gclys Lo -
B. What should the voltmeter reading be at point (1)?

9(2) o) layghy Ul vy il fiLoilgall &<ljs Lo -3
C. What should the voltmeter reading be at point (2)?

caislsoll dogléoll dous Lo -1

D. What is equivalent resistance?

-0 S sl (70 V) jiraDgall delyd cuils 1] Jglanll JSuiul o

In the adjacent figure, if the voltmeter reading is 70V, calculate the following:

(&) VAN

ik
<
o
2
AA%

50 @

Sdsl Lagiig ajlpo anja ydci ggsi allill Gloglaoll ni -
A. Which of the following resistors has the highest temperature and which
one has the lowest?

+972 59-226-7315 :Unlgill  olb 2030 :Liwl alac]
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Sjirodll l@yghy Ol uay il dclidll Lo -y

B. What should the ammeter reading be?

séujlhy J5 @algi (sl 828l Lo -2

C. What is the power generated by each battery?

faoglao JS laiaiiui (ndll 6jadll Lo -a

D. What is the power consumed by each resistor?

sl L llgill (e glilbgo (47 Q) (15 Q) (uiogléo (e (nging duiliygs &yila
€& ilal aislsall dogléoll Lo i

A. What is the equivalent resistance of the circuit?

$(97mA) apilall o JLill dous Cuils Jlb w ayjlhyl ago Jlaso Lo -u

B. What is the battery voltage if the current in the circuit is 97mA?
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(12V) laags §po dujlhy loaaiwo agall injao ajila (oo 1000 Aliwil) pony
§16 Ul Crole 13] (R1) Igif e lgolaaiwl guals dogléo (i (R2 = 82Q) doglaog
(4 V) ga R2 w g2l

Mr. Mohamed Siam designs a voltage divider circuit using a 12 V battery and
a resistor R2=82 Q. Which resistor should be used for R1 if the voltage across
R2 is 4V?

ago jJanas ydlqill yde dllbgo daujl aulno Jo blhno (18) aac (o digio dlwl
-l L (64W) alwlwll paaiwig (120V)

A string consisting of 18 decorative light bulbs connected in series to a 120V
power source consumes 64W. Calculate:

$apilal) aislsoll aoglaall cuusl -

A. The equivalent resistance of the circuit.

Canlgll plunoll dogléo Lo -u

B. The resistance of each bulb.

folno J5 lpslgiuy (i)l §)adll o -

C. The power consumed by each bulb.
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(iogldog (45 V) laago §)o dyjlby go ggiii agall injao Gjila (Iola) poni
Cjapill doglioll JUb agall §p6 daud Lo (235 KQ) (475 KQ)

Hager designs a voltage divider circuit consisting of a 45V battery and
resistors (475 KQ) and (235 KQ). What is the voltage across the smaller

resistor?

waolgioll aulno I o aaslg Gliisl ald (o Juwslpall (1o Juil daas (il Lo
Sudlgill nlc dlbgo atibygs djila (o
What happens to the current in the bulbs if one of the three bulbs in a series
circuit burns out?

"Second: MCQ Questions:" :aucgogall aluw il Wl

dylby pe (40, 50,3Q) Jlgill le villngo ciloglao i
Soydlall .0 jlall il jlago Lo (9V)

Three resistors (3Q, 5Q, 4Q) are connected in series across a 9V

battery. What is the current passing through the circuit?

A- 0.75A
B- 3A
C-1.8A
D-2.3A
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o .. JIgill le (12 Q) lagio J5 doglao aylno glaj (jgi) cilog
¢8y51all afoldall doglaall

Eight light bulbs, each with a resistance of 12 Q, are connected in

series. What is the equivalent resistance of the circuit?

A-0.67 Q

B-12Q

C-15Q

D-96 Q
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Notes culbbolo
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