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RESISTANGE AND GURRENT
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Chs: Current and Resistance
dogldoll g jLLill

"Electric current" :@ilymsIljLill (5-1

Remember: - 1,83
.ladg grcgil pwdii cbygsll Ol lialai Gilull Jnall b
FSuEE—— oEE—
b dSjaia sLymS
"Static electricity" "Dynamic electricity”
Ayl sy &1 e ST CosSins imdl (a3 STl ol 31 e 58 S & U5 Jumdl §

"In the first chapter, all the focus was on static electricity; in this chapter, the focus will be on dynamic electricity.”
"Dynamic electricity" :dapioll cbyasll
Loy S 0¥ Jeid e k| B9 (AilipgS eIaol § yis 1 £LiySII 2
"Itis the electricity that flows through electrical wires and is responsible for operating electrical devices."

lad | 318 (Dlixid| 3u5) (ot cdadls 105 leds Al>1S yod el JUD i Judxd
(D) FL RSN LI 2 )

+*» "Imagine a wire with electric charges flowing through it. The flow of
charges inside the electrical wire is called the electric current (1)."

o (o) S Jose adbe (8 ped Al Sl Juso 0 2nilp@a] jLull

Electric current: "1t is the rate of charges passing through a cross-

section of a conductor at a specific time."
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"And the electric current intensity can be calculated using the following equation:"

d
- 4a
qt
t
q= f Idt
0
"Where:" :0l [ATEN
units gulisll 6a0q symbols joyll
(A) ol Al bl 60 I
"Ampere’ "Electric current intensity"
(C) pglgall aibpgall clinuid! éuas
Coulomb Amount of electric charge
( Godio UlkhAnl g E

-wugeill i go gojll duui) dinill AL vy JLill §aub obwn) .1

To calculate the electric current intensity, the charge must be
derived with respect to time and then substituted.

.Olinuidl aacq Slinudl dos po bagb luwlii upgsdl jLill wawliiy .2

The electric current is directly proportional to the amount of
charge and the number of charges.

.q = n.q, gilall gibj Oliauidl 2ac (nio wulb gJ .3

| f asked for the number of charges, we apply the formula g = n.q.

. »
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"Care must be taken with the units of measurement:” :yulla)l Glang) abiill wny

(UNITS) cilangll
)il o2y
A =x 1076 mA =x 1073 sy @l
Current intensity
is measured in units of (A)".
Oliauibdl duos
(C) anqy wl&y

uC =x 107 mcC =x 1073

"Amount of charge

is measured in units of (C)".

woil

(sec) 6aaqy guldy
Hours =% 3600sec men =X 60sec e .
"Time is measured in units

of (sec)."

"Exercises: First: Essay Questions:" :adlanil aluwill :Ugi :(sylas

(59) Lassss Jiia 1220 (4.5s) JUS (0.22A) gualyl jlgo (o jladl yupgsdl jLill dauw Gils 13]

"If the electric current passing through a radio is 0.22 A over a period of 4.5 s, find:
Guided Example (59)"

:Juogl! atadll puo pad (b Cliondd) dreso
"The amount of charge passing through the conductor's cross-section:"

My&h&nﬁ}& ‘“,«".ﬂ QB}}S}Y‘ e~

"The number of electrons passing through the conductor's cross-section:"
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J1ado Lo . i = 6t* — 3t dalaall Loy gojl o aiub paii Jbgo el (o JUT (s
:$t=3s , t=1s o Jui)l 13a lg) pos (il @inuidl

"A current flows through a conductor wire, and its intensity varies with time

according to the equation i = 6t2 - 3t. What is the amount of charge passing
through this currentatt=3sand t=1s?"

Wlno 016 §)5 el oS (o Pgjlitolwsyall 9o 80pg pHg dvpao Ay

udl 20Jl 056 .0. 14mA jlado ljld Giby (Al yuquill Jbopll jlgo Coaiaiwl 13]

(Culi Jaooy G jLill 9ig 650pg/C Janos gdao Jaoo lgial alail of wyis) Sydglll acpall clhel lgdyoiuy
"A nurse wants to administer 80 ng of dexamethasone into the heel of an

injured football player. If an iontophoresis device applying a current of 0.14

mA is used, how long will it take to administer the first dose? (Assume the
device delivers at a rate of 650 1g/C and the current flows at a constant rate).”

Ul U8 Gsgll o 25 .700mAh Jaadl dalel ablall anigaill AA djlhy daw glij
€100uA )l ajlbyl aiq jogi

"A typical rechargeable AA battery has a capacity of 700 mAh. How long can this
battery supply a current of 100 pA?"
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"Second: Objective Questions:" :aucgognll aluwil Wl

djog Jladall o dglwio aiibygs Olinub jglaodl Juidl gy
puSi il (o yuibygdl jLill aub Euo o aaylll pblaoll uij .asall

"The adjacent figure shows equal electric charges that are free to
move. Arrange the four sections in order of electric current
intensity from the least to the greatest:"

ED GOGEDED

1S3l < Jadli
b lo q = 3t% — 5t + 4 (& gojll dinudll dslc clb 13|
:€(t= 5 sec) aic (1) Sbygall jLil

"If the relationship between charge and time is q = 3t? - 5t + 4,

what is the electric current (I) att = 5 sec?”
A- 220 mA B- 25 mA C- 18 mA D- 9mA
3 sec JUls ellw (0 dbai pe Goanr il viligialyl aac Lo

€ 1=4A Ll gl5 15]

"How many electrons flow through a point in a wire during 3 seconds if the current | = 4 A?"
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A— 25%x107| B—25%x10 | - 75%x10 |D— 75%x1071°

lo q = 4t* — 1t + 6 il gaill Lle Jogo Jils ainddl aas Jioi oiy [SEAINS
¢(t=3sec) aic (i) gl Ll 6.

“The amount of charge in a conductor is represented as q = 4t*- t

+ 6. What is the electric current (i) at t = 3 sec?"

A- 231A B- 431 A C- 623A D- 795A

00 el il wlwo gAoy

"Electric current can be calculated from:"

C At sec sec
aicd  Clp ;B SONREEY a4 sec

, ; D — i=qAt, C.s
At sec q C At C

@91nll @huwlgy dgioj dhaéi pe poi Gl dinuddl Glos] 230 o)

“The total charge passing through a point over time is determined by the formula:”

tr t; tr Ly
A—qzj —idt B—q=jidt C—qz—j idt D—qzjidt
t t t t

i

i i

M gaill e Tuygll il cayss ol

"Electric current is defined as follows:"

aiy=0 d4ioj 64id JUs Jogall ghéo dsluo (6 pai il dwslol dinuddl -T

"A- The net charge passing through the cross-sectional area of the conductor during a specific time period.”

ol Jolall s iljo digeo &uioj 846 JUs Jogall ghéo dsluo (46 jof il &eloll dindll -LJ

"B- The net charge passing through the cross-sectional area of the conductor during a specific time

period, multiplied by the number of such time intervals.”
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diyeo &yioj 8id JU5 Jogall ghao @slwo (.6 poi il &ololl dadll -
ol Jolall 1as e loguao

“C- The net charge passing through the cross-sectional area of the conductor

during a specific time period, divided by the duration of this time interval."

Japall (0 aspeiuall duiofll 6pall le doguubo Jogall Jus juidll dslis -o

"D- The current density through the conductor is divided by the time interval taken

for the passage.”

9o lo .(q = 5t% + 3t) ® ¢ojlg dinull gy daleoll uils Ijl
bl Ll 6ou aponll pu=ill

"If the relationship between charge and time is q = 5t* + 3t, what is

the correct expression for the electric current?”

. 2
A- i =10t+3 c-%+%
B- i =5t%+ 3t D- i =10t + 3t

0jlaéo ;T3 i ] Bl e abgdw aic Gull 695 Jni
Jaiii il culiadl apasd lo (14ps) 80 Gl poiuwl 151 .(3.5 x 10*A4)
d Pl Gl

"The lightning strikes to the ground reaches an electric current of

3.5 x 10* A. If the lightning lasts for 14 us, what is the amount of

charge transferred to the ground?”

A- 0.50C C- 49 x 10%C
B- 0.49C D- 49 x 10°C
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(@637 Jan0 & ilygall il 62 Josl

"“Complete: Electric current intensity is the rate of flow of

5big4ll | -]
.aulgall aslbll - Aulpgall dinuddl -5 (:TIJJ-Q-ﬁ-” Jlaall - o’ 1194l 2gal

: : L A- Electric
D- Electric energy.” | C- Electric charge. B- Electric field. _
potential.
0 J4ill jlasiog A wlluwll 6 )il jlago — Jiléall awyl .0
@ B ellwll

“In the adjacent diagram, the current in wire A and the current in wire B are:”

afc)
A

A_iA=2iB C_iAziB
B—lA=05lB D_lA=3lB

"Electric Circuits:" :dula&all jilgall

Al 58Ul Lzl Lglals &ymis Glso sluse o Hle Lo

"It is a closed path through which electric charges move."
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"An electric circuit consists of:" tove 4l ST B sl d) (985S

NI

(jobs) aaibgll ("The component”) (jg4.0ll
4S5 g el ads e J 9gund | (= sosae) slladd|

Responsible for driving and moving | Battery (Voltage Source)

the current.
II Il
Wires
ol el
Electric Bulb
LML g 8,81l mid e J 9| Sy zlall

Responsible for opening and Electric Switch

closing the circuit

aungill g0l (status) allaJl

(Illustrative Diagram)

ey (J alnall ylo lagico agiaall 5 15]

"If the switch is open, the bulb will not light up."

.alnall ety Waw laloo aliaall 5 13]
If the switch is closed, the bulb will light up.

ey Ogquo Jusleall olailll o ayjlbll olail L5 13]
.alnoll
© If the battery is reversed, the bulb will still light up.
ligil e Jngo loaio J5 aline o gl5 1]
aaall gl Lo Jai aqu 6elbll glb (loanos wilay)
pabnall go 3 e gjgiw
If there are two bulbs connected in

series (side by side), the brightness will
@ decrease

-
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G alinoll 6ol 3lajiw (aylhul) 2@l 630 lias g5 1]
L__j If we increase the voltage (battery), the

© brightness of the bulb will increase.
ulo wjlgill wle Jogo laaio J5 ualine s g5 1]
e pgluio jgimw amall il apli as oqu 6ol

5 galnallgo J3
"If there are two bulbs connected in
‘ o \ parallel, the brightness will remain
constant because the voltage will be
® the same across both bulbs.”

"Types of Electric Current:" ::niliya&ll jLLill clgil

Un THY Al Ll g
.yl g0 ugnll uhall
l The current that flows

T out of the positive

A g terminal of the battery.
Ayl

I Ubo Ul Ll
Conventional Current

UR Ty 5l yLul g
-ayylbdl yo Wl uball
The current that flows
T l out of the negative
sson terminal of the battery.

(__,ag,wm sl
Electronic Current
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"Types of Moving Electricity:" :dapiall cljaall clgil

i and @ Yg9ss Ul <l

amallg Al Ll aul (DC) awt aSpio clyms

Electricity with a constant | "Dijrect Current (DC)"

value of current and
voltage.

Y

ano @ Yol (Ul sl (o
amalg Gun il oo |
Electricity with a variable (AC) dpuin aSaip clyyms

l \/ \/ > N . Alternating Current (AC)

voltage.

"Electric Current Density:" :@iliymSIl jLiill aslis ( 5-2

"Current Density (J):" :(J) jyLuill daww dalia

Juooall @ Luo I Juogas 5Ll 5L B s dicanidl

“It is the ratio of the current passing through a conductor to the

cross-sectional area of the conductor.”

i=fj.dA
i
]_A
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:(J! guA

wuléll 600g (<0l joyl

(A) paodl Ilpeadl il 620 f
"Ampere’ Electric Current Intensity
m?2 Joaqall 2héall dslwo A
Conductor Cross-Sectional Area
A/mz Ju 0w | ]
Current Density

L 09559 GLreS dumga S5 13 (gl Al SN ilim il 16 2L S 8505 § () Ayllas Jusorgs s 8
S Badue 09 ASIY Ae pug (V) (B la ¥l ol Adlewd¥! de pull) (o e s

"When a battery (voltage) is connected to an electric circuit, the electric charges flow through

a conductor with a velocity called drift velocity (V) The speed of the electron is very small."

L) A8l Ll By A8LSs Adliwd W) e yund | Lasy Sy

"Drift velocity and current density can be related by the following equation:"

J=n.q.v4

:0gilall JUb o lgilun gsa) (n) Oligyisil aac e

"The number of electrons (ne) can be calculated using the formula:"

_ (Number of conduction electrons) Jiogill Wligpiall 2ac
(Volume) annll
.uubpsll Jlowodl alail yusc (v,) dudluill écpudl alalil ggiy e

n

The direction of drift velocity (v,) is opposite to the direction of the
electric field
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doao cunalo S .uubpsll Jlaall alail go J(J) jLill §auw aolis alail ggsy e

The direction of current density (J) is the same as the direction of
the electric field.

1
—

= P R S A & St}
E— -
J Vg

—

E
dobwall po luuseq juill ao (apb wwlii dinudl a6liS wuwliii e

Charge density is directly proportional to the current and inversely
proportional to the area.

A = r? allill a8 lally hai Jogoll phéoll éslwo e

The cross-sectional area of the conductor is given by the formula

A = mr.

S

.

"Exercises: First: Essay Questions:" :adlanl aluwil :Ugi :(ulas

(1cm) §1bs i gulaill (o ellw g6 )l SligisVl &dluuiil &cpudl sl
((8.5 x 10%%) nglusi gulaill ellu b Gl Gligyislll aroanll aslish ois lolc) (200 A) aiaub jLT (1o poJ Loaic

Calculate the drift velocity of free electrons in a copper wire with a radius of

1 cm when a current of 200 A flows through it.
(Given: The volume density of free electrons in the copper wire is 8.5 x 1028.")
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:oliaoll iy apaoy jgall (nle punoll dclbl wuw ppul

"Explain why the bulb lights up immediately when the switch is turned on."

apab JgusJIl as il acpull bungio Loiy aulnoll doypull GclB Ul puad s
Jin

"How do you explain the rapid lighting of bulbs while the average drift velocity of
electrons is very small?”

-uul}ps JW5 gy U auilpgs 6)la o pgiao pliaoll ggiy loaic :pud

"Explain: When the switch is open in an electrical circuit, no electric current flows."

/
:uly Loc woi Lyglaall Jsuidl (no
x . .
e —— "Refer to the adjacent diagram and
Jf— answer the following:"

SUs.0d Lo pSi il b Ogsi ahdi i aic-i

"At which point is the current intensity the greatest?”
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S ausluuill dcpull g4 ahdi ol aic -u

"At which point is the drift velocity the greatest?”

"Second: MCQ Questions:" :auc g gnll aluwil Wl
agdlpwill acpull Gle willogall ghao aslwo wolisl il Lo (STl
€ Iles )i jgpo aic Wilinuull

"How does the change in the cross-sectional area of conductors affect the
drift velocity of charges when an electric current flows?"
slucall alj 13] dybluwi Ul ée gl alaj -1

A- The drift velocity increases if the area increases.

Asluoll wialj 13] aubluwil dcpull Ja7 -

B- The drift velocity decreases if the area increases.

aoluall calj 13] Lolenl deyl dybluwitll depudl alaji -2

C- The drift velocity increases four times if the area increases.

2l) @sluwall alj 13] @yBluwill depull Ja7 -3

D- The drift velocity decreases to a quarter if the area increases.

:bloill 2105 6 )Ll 62.w gy )b Joloall Jaull un

Refer to the adjacent diagram, and compare the current intensity at all points:

-

A B C
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A-IA>IB >IC

B-1. > I > I,

C-lg > 1, > I,

blsill 2109 aic dglwio yg4i Wil g0 -D
D- "All currents are equal at all points."

‘blaill 2103 (56 il §2.d &85 g b «(Giluwdl JIGudl o5

“Compare the current density at all points in the previous question™

A-IA>IB >IC

B-1. > Iy > I,

C-Ig > I, > I,

blail 9100 aic d)gluio ¢gai Wil)Lill gr0o -D
D- "All currents are equal at all points."

aiauh )i Joaug (0.785m?) ashéo dsluwo dnall o Jogo NIE)
aolis Lol (5.86% 1028) anall spall caliguall &olis cuils 13] (1A)
Ll &2

"Silver conductor with a cross-sectional area of (0.785 m?) carries
a current of (1 A). If the free electron density for silver is

5.86x 1028, calculate the current density."

A—15x107°A/m?

B—1.276 X 10"°A/m?

C—1.276 X 10°A/m?

D — 1.3 X 10744 /m?

Segdlpitl depull Lol (@bl JI§ull guoil [N

"For the same previous question, calculate the drift velocity."
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A—15x10"%m/s
B —1.276 x 107 %m/s
C—1.276 x 10°m/s
D —1.359 x 10~*m/s

allay agao Jaddy el Ll Jios ayll cataleoll go sl
¢l aolis

"Which of the following equations correctly represents electric

current in terms of current density?”

A—i=j1/j.dt B—i=fj2.dt C—i=—fj.dt D—i=jj.dt
156 lpgs JW aud (S (R) 6 Lani vllw ellis gl ool
62, dolia) Giaagw I5lo (4R) ophd cani il elluy el Jlouiwl Liesd
Celluwdl JUs Ll

"Assume there is a wire with a radius of R carrying an electric current. If
we replace the wire with another one whose radius is 4R, what will

happen to the current density through the wire?"

4 jladay 5loji -D 16 jla8ay J&5 -C 4 j1a6ay Joi -B 16 jladay oloji -A
D- Increase by a C- Decrease by a B- Decrease by a A- Increase by a
factor of 4 factor of 16 factor of 4 factor of 16

wlaill go gginw ellw 6 (0.12m) aiaud 1105 )T o) [NETES
Sellwll i3 6 padl Ll 62 @slis aagl (0.92mm?) disluwo

"A current of 0.12 A flows through a copper wire with a cross-

sectional area of 0.92 mm? Find the current density in the wire."

| A— 0144 A/m*> | B—0.1334/m? | C—14426A/m?> | D—133.26 A/m? |

+972 59-226-7315 :Unlgill  olib 2030 ALY alac)




+972 59-226-7315 :Unlgill olin 1010 AL alac]
diaud i Jooy (Tmm) 8yhs cani Gl el 6 Juill a5l Lo
(1 mA)

"What is the current density in a copper wire with a radius of T mm

carrying a current of 1 mA?*

A—013A4/m?> | B-3184/m®> | C—-314A/m*> | D—101324/m?> |
wolenl 3 il elluwll dsluwo cuils 13] gl guai gllany gl
Caunn U loo T iJg ! wlluwll dslwo

“Two wires carry the same current. If the cross-sectional area of the
second wire is three times that of the first wire, which of the following is

correct?”
A-,=1/91B-,=1/3i| €—-],=9, | D-],=3];
Juogi @ig 3m dlgbg .d¢,, = 0.0500cm ojhd uwlni cllw FHEERTE

Qo dy; = 0.0100cm ojbsg Jabll Guai lagl oquial il (o bl ¢llw
wbadl ellwll pe (0.400A) )25

"A copper wire with a diameter of d¢,;, = 0.0500cm, and a length
of 3 meters is connected to another aluminum wire with the same
length and a diameter of d4; = 0.0100cm,. A current of 0.400A

flows through the copper wire."

i=0400 A
dc, = 0.0500 cm

wvlowd!) (e Ellw f.’:.ﬁuyzﬂa"“j“ l

(
\
T L*L = 3.00 m ‘:!1 L=300m
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s:(;ﬂ) ouSlull (16 JLill @6lES i Lo i
AL

A- What is the ratio of the current density in the two wires (;ﬂ)?:
AL

$G2) GuSlull (nd Glmidl ey Gy Lo -
AL

B- What is the ratio of the drift velocities in the two wires (%)?
AL

" as aw n[ao 690“/‘&/[‘0’ ’! o -' (jiill

‘Believe in yourself you are stronger than you think”
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Resistivity and Resistance: :dagliallg dicgill dagléallf 5-3

LSS 5L 5850 Sl s dudly 8 8151 > 20uily )| dagldall

Electrical Resistance: it is an electrical device used to reduce the flow

of electric current.D

_\ﬁ“_ -

symbol joyl
gl il jgpo Julss
6V Reducing the flow of electric job daibqll
| I current.
| (Q) gl
©Qg :
unit gulisll 6
ohm (0) T
Ohm's Law: :,ogi Jadls

It states that the current is directly proportional to the voltage,

provided the temperature remains constant.
V =IR

V . .
(Q = ~) puolll / Clgall (nslSy pgll

|4
An ohm is equivalent to volt per ampere ({) = Z)
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bl B V (U 1050 o) 3,8 (st Al L3l ALy j0 501 dogliad| iy y23 (Ko
:Josadl &1

Electrical resistance can be defined as the ratio of the electric potential

difference (V) to the current flowing through the conductor.

2025-2024 juisl 0j40 130 120 olo
Very, very important idea for the 2024-2025 exam.
Vv

A

v
—

<
Characteristics of Electrical Wires: :dtiliymSil Ml (pilni

First: Resistance (R): :(R) Laglall :¥si

5 3Ll 5930 mind Juogall lggsg il dsilaall Lo

It is the opposition that the conductor shows to prevent the flow of

current through it.

R_V
0
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Second: Resistivity (P): :(P) e gt daglall sl

Ll 393 puuzll doilos S30 puleido b

It is a measure of how much a material opposes the flow of

current.

Where: :0l Cua

joyl

CIJ I Ll-.l:-ll e s
V/m ) mﬂ Jdl 82w E
Electric current
A/m? Juil 20w cl_obé J
Current density
/ Qoo WA, ﬁ
_(E)_ V/m _Vm _
B ol ok d =Y
. m. 83593 ducgdl doglin)l yulds e
\ Resistivity is measured in units of 2-m. /
Electrical Conductivity (G): :(G) duibja&all dulingill

45l 5081 dosliall Lglin

The reciprocal of electrical resistance.
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1

G=—=
R

< =

.

1_ A . : ; : 3743
AL (S Frosad) Buton 93 2 oS Alipm gl ol o*

Electrical conductivity is measured in units of Siemens (S), and it
: : : 1 A
Is the reciprocal of resmtancea =5

Electrical conductivity (o): (o) dviliyaall dilngoll
S seSI Ll Jeuogs e Bslall 8535 o
It is the ability of a material to conduct electric current.

1
0 = Auegill dsglall WRER G

: - 1
The reciprocal of resistivity o = w

1
(E) Bl g ol oo

. . . 1
It Is measured in units of —
Q.m

s dodlo wilanlo |54
&l asllall JI5 (o il Jlaoll gulid 0say e

The electric field can be measured using the following relationship:

E=-—
L

:alill asllall JUb (o auilgill doglaoll ulun sy e
\_ J
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Electrical resistance can be calculated using the following
relationship:

Important Summary of Laws: ¢uilgall ola (palo

pL
R=7 aulpgall dogléall bund
To calculate electrical resistance
V
R =—
|
o= E daucqill doqléoll Lilwal
J To calculate resistivity
5 — 1 dloqall wlbwal
P To calculate conductivity
E— |74 Al Jlhall wlwAal
-k To calculate the electric field

:drilyaall doglioll uile dyigoll Uolgall

Factors affecting electrical resistance:

A- Length of the conductor (direct relationship).

(35b ddste) Juogall Job |

.)...S‘;.lju.l

J31 daglaa
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Cross-sectional area of the conductor (inverse relationship). .(a.:.mS.c :@it:) JJAQAJI a)LﬁM 'LTJ

EES .- ! g s
A, 1,

Temperature .3;ly=Jl d>s ya

Relationships and Graphical Representation: :ﬂ'l.i Ll..l.“ d.LLO.L“g d I..ﬂ.IIQ."

Relationships ds sl

.a13jb Jogall Jgbg ailya4dll aoglaall ( lo asllell
The relationship between electrical resistance and
the length of the conductor is direct.

v
F

.awice Jngall aalwog ailyadll aoglaall ( lo asllell
The relationship between electrical resistance and the
cross-sectional area of the conductor is inverse.

»1/A
"Exercises: First: Essay Questions:" adlansl CYPPPPR || :Ugi suylay

[V

Libygs i Joaug .(1 mm?) yuwpall Gahéo dasluog (100 m) algb yuulai ellw
00 JS 106 (1.72x 1074) drcgill doglaall jlado ciils 131 (20 A) aiad

A copper wire with a length of 100 meters and a cross-sectional area of 1 square millimeter
carries an electric current of 20 amperes. If the resistivity of the material is 1.72X 104
calculate the following:
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A- The intensity of the electric field acting on the wire.

Sl 2 5o o gl G52

B- The voltage difference between the two ends of the wire.

S| daglie

C- The resistance of the wire.

"alglaall Jc Vgl U6 plaill gai aghs apao Junall”
"Failure is just a step toward success so never stop trying”
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131 (24 V) 12 e Jooig (4 A) jL5 as joig (0.6 mm?) aahéo dshwo Jpgo el
:cuunl L(9.2x 10°) aillbgo Yi Colc

A wire with a cross-sectional area of 0.6 mm?, carrying a current of 4 A and
operating at a voltage of 24 V with conductivity 9.2x 10°, calculate:

r o gall Ao gid| Aagladf —f

A- The resistivity of the conductor:

:Juogl| daglie—w

B- The resistance of the conductor:

iuogl] Jobo

C- The length of the conductor:

: s oS 5L AblAES -

D- The electric current density:
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E- The intensity of the electric field:

ago Jano) Jniog (15 Q) aiogliog (6 mm) aphdg (4 m) algb Jogo
;i L(45 V) yuips

A conductor with a length of (4 m), a diameter of (6 mm), and a resistance of
(15 Q) is connected to an electrical voltage source of (45 V). Calculate:

A- Electric current intensity: 1 il pgST | HLCS ) B T
B- Electric field intensity: z‘“,SL”.gS." Jladl dud -0
C- Current density: v‘-.‘-“‘-" sl A v
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D- Resistivity and conductivity: 1Al gl g due gid ) daglal| —a

doglaal (1) yupgslljlilig (V) agall §16 Gw dasllall Jiay jglaoll Jsul
.(1mm?) lgahdo dsluog (50 cm) lglgb

The adjacent figure represents the relationship between voltage (V)
and electric current (1) for a resistor with a length of 50 cm and a
cross-sectional area of 1 mm?2.

2.5
: — 5 — >V
.
Calculate each of the following: :uyls Lloo 5 LLuDi
A- The resistance of the conductor: 1o gl daglio—i

+972 59-226-7315 :Unlgill  olib 2030 ALl alac)




+972 59-226-7315 :Unlgill Wb 1070 :3Liw] alac]

B- The conductivity: idudogl) o

"Exercises: Second: MCQ Questions:" :auc g gnll aluwil Wl

azhio @slwo cllw le (18 V) 026 2go (@0 0a3iuwy Ik
g cllull ye jlodl Slygall il (370 Km) (sqluy algbg (5 mm?)
Sellwll 83lo o Lo (1.5 10724)

A potential difference of 18V is applied across a wire with a cross-
sectional area of 5 mm?, and a length of 370km The current

flowing through the wire is 1.5x 1072A. What is the material of

the wire?
copper gwulaidl -C iron ayaall -A
(1.72x 1073Q. m) (9.74 x 10783Q. m)
Chromium pqj4ll -D sliver anell -B
(108 x 1073Q. m) (1.62%x10780.m)

dgb wlenl &1l dgb any &w a7 (R) diogléo vl
;240 diogléo ylo ol
A wire with resistance R is stretched to three times its original length. Its resistance

becomes:

A-12R B- 9R C- 6R D- 3R
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ol Loyt auny lolaj caniiall ¢o auif 3 (R) aioglao wllw
'ound aiogléo

A wire with resistance R is bent in half to become straight; what

will its resistance be?

A-1/4R B- 4R C-1/2R D- 2R

(p =1.62x 1078 Q.m) anall yo cllul (R) dogléall Lo
¢(52mm) ojb6 Laniq (3 m) dgbg

What is the resistance (R) of a silver wire (p = 1.62 x 1078 Q-m),

with a length of 3 m and a radius of 52 mm?

A—1.9%x10°0 | B—3.4%x10°0 | C-5.7x10°Q | D—-2.6x107°Q

€(S) jiogul 6309 (sqluy S Loo sl

Which of the following is equivalent to the unit Siemens (S)?

A 15—1V C 15—1’4
T 14 1V
B—1S = i D 15—1"12
14 1V

(0.200) aioglang (32m) algb (ilgbusl pguiogh el
C1hall Lani ga Lo .(2.82x 1078 Q.m) dicqill aiogléog

A cylindrical aluminum wire is 32m long, with a resistance of

0.20Q and a resistivity of 2.82x 1078 Q.m, What is its radius?
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A—1.43x103m

C—1.43x10"°m

B—1.198x103m

D—4.5%x10"°m

Jogo 0 gl §p6 2ujy loaic Biany Islo

What happens when the voltage

across a conductor increases?

Iuesdh il Jay -w

B- The electric current decreases

Ilpgadl il slajy -

A- The electric current increases

ayilyg4ll doglaall Jai -2

D- The electrical resistance decreases

ayilpgall doglaall ooy -2

C- The electrical resistance increases

diogléo glo i vllw jhs Laclnd (3]

If the diameter of a copper wire doubles, its resistance:

Juol asyl Jai -5 | Lanill ai -2

D- Decreases fourfold

C- Halves

Jliol dsyjl alaji -w | wasnll alaj -l

B- Increases fourfold

A- Doubles

8ylo @912y uwlai ellw doglaal apan ayllill vl oo T S

Caoll

Which of the following statements is true for the resistance of a copper wire at room

temperature?

.JablJl yloaiq dslwall 625lijy 2laji -

B- Increases with an increase in the
cross-sectional area and a decrease in
the length.

Aoluall gloaig elluwdl Jgb 62U} 2laj -i

A- Increases with an increase in the
length and a decrease in the cross-

sectional area.

aolwallg Jghll o J5 gloéiy olaji -2

D- Increases with a decrease in both

length and cross-sectional area.

Adslwallg Jabll o J5 6oLy aloji -2

C- Increases with an increase in both

length and cross-sectional area.
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Bilic A dogallg L Johl usi Laglg 8alall gusi o oleginn gilngo JF RN
cllw ge 6juc B dogollg 3 mm 9)5 thég 2 mm 510 jha) Logao u_ug.ufuc
ousi lg) gg5il B Jogoll Leyslgi dojul RB &ad oo Lo, RB ojhs Lani wiln
S ousphll gy dwldoll doglaall

Oxm2Z

Two conductors are made of the same material and have the same length
L. Conductor A is a hollow tube with an inner diameter of 2 mm and an
outer diameter of 3 mm. Conductor B is a solid wire with a radius RB. What

is the value of RB required for conductor B to have the same resistance
measured between its ends?

l

2.00 mm™® 240 mm

i , T
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£(d=1.30 mm) opbsg (L= 10.9 m) algb (suwlai vl dogléo Lo ZEEERES
(1.72x 1078 Q.m) Guloill &ycqill doglaall 2l

am2Z

What is the resistance of a copper wire with a length of 10.9 meters and a

diameter of 1.30 millimeters? The resistivity of copperis 1.72 x 1078 Q.m

(p = 2300 Q. m) dcgill dioglio . aill ggaluull go dihiwo §516) JRLEILT

D

&3l 0ag) dogléo (snsl 2291 (0.0100cm)q (3.00cm)g (2.00cm) ealwilg
:dlbiwall

Rectangular silicon wafers with a resistivity of p = 2300 Q. m and
dimensions 2.00 cm, 3.00 cm, and 0.0100 cm. Calculate the maximum

resistance for these rectangular wafers.
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Notes wilbollo
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