
 

 
 

JJ١١

 



אאא
ã¹]<gè…‚jÖ]æ<ËÖ]<Üé×Ãj×Ö<íÚ^ÃÖ]<í‰‰ö¹] 

אאאא 

  ١٤٠١٤٠  



١٤٠ א  א 

 -١  
 
 

 

،،אא،אW


אאאאאאאאאא
  א א א א א   א א  ،א

אאאאאא
،אאאאאא

אאאK


אאאאאאא
  א        ،א אא  

א א  א ، אא א א
א،אאאא
אאאאאאאאאאאאא

א        א  א   ،
אא،אאK


 א א   ? J١ ?  ? 

?אאאאאאאK


אאאאאאא
،א،אאאא

אאאאאK


، א אאא
אK


אאאא 



 ١٤٠  א 

 -١  
 
 

 

אאאא،KKK،
א،אאאאאא

אאאK
אאאאאא

א،אאאאאאאאא
אאאאאKאאא

،אאאאא
אאא،אאא
אאאאאאאאK

אאJ١אאאאאאאא
אK

אא،אאאאאא
אא،א،אאK

א،،אאא
א،אאאא

אאK
،אKKKKKK


 



 

 

 

אאאאאא  

 

JJ١١  

אאא
ã¹]<gè…‚jÖ]æ<ËÖ]<Üé×Ãj×Ö<íÚ^ÃÖ]<í‰‰ö¹] 

אאאא 



א




א


א


١



אא ١٤٠ א א 

אא -١ אא 
 
 

- ١ - 

אאאא


،אאאאאW
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• אאאK 
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١J١ 
אאאאאאא،

אאאK
١J٢ אאאThe International System of Units 

אאאאא
אאאKאאאא

אKK
١J٢J١ אאThe Measurement Units 
אאא،אא

אאW


אQuantity אUnit אSymbol 

אLengthMeter m

אMass אKilogram kg

אCurrent Ampere A

אTime Second s

אאTemperature Kelvin K

אLuminous Intensity Candle cd

F١-١EאאThe Measurement Units


אאTemperatureא Luminous IntensityאאאK
אאאאאאאאאאא

אא،אאForceNא

א2s
kgKאאElectric PowerאWatt



אא ١٤٠ א א 

אאא -١  
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W
s

NmKאאElectric Energy

אJoule JNmK
١J٢J٢ אאאאאא 

Power of ten units، prefixes، which attached to the measurement units
אאאאThe International System of Unitsאpower 

of tenאאא،אאא
אאW

א
Prefixes to the Units

א
Symbol 

א
Power of ten

Attoa1810*1 −
Femto f1510*1 −

Pico p1210*1 −
Nano n910*1 −

Micro µ610*1 −
Milli m310*1 −
Centi c210*1 −
Deci d110*1 −
Deka da110*1
Hecto h210*1
Kilo k310*1
Mega M610*1

Giga G910*1
אTera T1210*1

F١J٢Eאאאאאא
 

١J٣ אאאThe Basic Electrical Quantities 
אאאאChargeא،Currentא،Voltageא،

אאElectrical ResistanceKאא



אא ١٤٠ א א 

אאא -١  
 
 

  - ٤ -  

אאאאאא،
AtomsKאאאElectronsFאJE،

אProtonsFאEHא،NeutronsFאKE
١J٣J١ אCharge 

Qאא،Electronא
Proton،אאאאK،א

אK
،אאא

אאא،אאא
אCoulombאCK

١J٣J٢ אCurrent 
אאאאאI،

אאאאאאKא
אFאEאאCurrentKW

dt
dQI =            F١J١E  

אAmpereא،W

s
CA ≡            F١J٢E  

WIאAK
QWאChargeCK
tWאtimesK

א،א
Electronsא،אאK
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F١J١Eא 
אאאאאאא

אvoltage sourceאא،א،אאא
אKאאאאא

KאאאאW
١K Pure D.C. Current  

،אאאאF١J٢KE

time (t)

C
ur

re
nt

 (I
)

 
F١J٢E

٢K Pulsating Current  
،אF٣J١KE

time ( t )

cu
rre

nt
 ( 

I )



E 

I 

Load
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time ( t )
cu

rre
nt

 ( 
I )



time ( t )

cu
rre

nt
 ( 

I )


F١J٣EPulsating Current 

٣K Alternating Current 
אאKאאsin wave

אאAlternating CurrentK

time ( t )

cu
rre

nt
 ( 

I )


F١J٤EAlternating Current 

١J٣J٣ אVoltage 
אא(Work)،אאVolt

אW

C
JV ≡            F١J٣E  

W

dQ
dWV =           F١J٤E  

W



אא ١٤٠ א א 

אאא -١  
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VWאVK
WWאJK
QWאChargeCK

١J٣J٤ אResistance 
،אאאאאא

אאאאא،Electric Powerאאא
אKאאא،אאאאOhmKא

אא،אאOhmΩ،
אא،אאאאאא
א،אאאאא

אאאאאKא
،אאאאאאאא

אאW

Resistance (R)

C
ur

re
nt

 (I
)


F١J٥Eאאא

 

١J٣J٥ אאResistance of a wire 
אWiresאW

١K אLength،LK
٢K אCross-section Area،AK 



אא ١٤٠ א א 

אאא -١  
 
 

  - ٨ -  

٣K אFאאEMaterial،ρ،Kא
K 

٤K אאTemperature،TK 
אאאW

A
L.R ρ

=            F١J٧E  

W
RWאResistanceΩK
ρWאאm.ΩK
LWאLength،m
AWאCross-section Area،א2mK

F١J١E
אא٥mmא،٥mKא

אC20oאא،m10*72.1 8Ω−  

א

אRאF١J٧E،W

A
L.R ρ

= 

 

( )
Ω=⎟

⎟

⎠

⎞

⎜
⎜

⎝

⎛

∗π
∗∗=∴

−

− 38.4
2105

51072.1R
23

8
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אאTypes of Resistors 
אW

١K אאWOpto-photo-Resistorsאאא
،א،א

אאK 
٢K אאאWThermal-Resistors،אאא

אאKאאאאאאאK
אאא

1

10

100

1000

10000

0 40 80 120 160 180 200
درجة مئوية

وم
أ


F١J٦Eאאאאאא


אאאאאא

אאאK
٣K אאאVoltage Dependent ResistorsWא

VDR،אאאK 
٤K אאLinear ResistorsWאאאאW 

K אאWK
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K אאWאאא
אאאKאאא

W 
١EאPotentiometerWא

Voltage Divider،א١،٢،٣F١J
٧FEEא،אאMega OhmK

٢ERheostatWאאא
אKilo 

Ohmאא،אא،
אאאא،

אאאאKא
F١J٧FEE

KאאWאאאאאאאא
אא،אאK

אאאאאאK
 
 
 
 


 

 
 

FEFE
F١J٧Eאא
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-
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٢
+

-
V٢٣

V١٣
١

٢
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١J٣J٦ אConductance
אא،אאאG

SiemensאAmpere per Voltא،
W

R
1G =            F١J٥E  

SiemensK
W


G
1R =            F١J٦E  

.Ohm
אGאאK
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אא


١K אאאאאא: 
E٢٩٠٠٠ kW

EΩ ٧٠٠٠
E٠٠٠٣}٠ ms
E٠٥}٠ A 

E٠٠٠٠٩}٠ V 
E٧٠٠٠٠٠٠ V 
E٠٠٠٠٠٠٠٠٨}٠ s 
E٩٠٠٠ kW 

 

٢K W 
E١٥mAA

E١}٠ nss
EAµ ٨٠٠mA
E١٣ nAA

 

٣K אW 
E١٥mAHAµ ٨٠٠

E١}٠ nsH١٣ ms
EAµ ٨٠٠+ ١A 
E١٣ nA+٧٠٠٠ µA

 
٤K אA - BW 

EA=١٥mA،Aµ B=٨٠٠
EB=١٣ ns A=١}٠ ms
EAµ A=٨٠٠، B= ١٠٠٠ nA 
EA=١٣mV،B=٧٠٠٠ µV



אא ١٤٠ א א 

אאא -١  
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٥K א

B
AW 

EA=١٥mA،Aµ B=٨٠٠
EB=١٣ ns A=١}٠ ms
EAµ A=٨٠٠، B= ١٠٠٠ nA 
EA=١٣mV،B=٧٠٠٠ µV
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• אאאK 
• אאאK 
• אאאK 
• אאא 
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٢J١
אאאFundamental Lawאאא

،אאאK
אאאא

א،אאאK
אאאאאא

אאאאK
אאאאאאאGeorge Simon Ohm

Ohm’s Law١٨٢٦Kאאא
،אאאא،אאאא

אא،אאאW 
 

 
 





F٢J١Eאא
 

٢J٢Ohm’s Law 
،אאאאא

אK
٢J٢J١ FEאCurrent Formula 

אאאא

R
VI  , 

R
EI

T
==          F٢J١E 

                                                                                         
WIאAK

EאVoltage SourceVK
VאאVoltage Drop،VK

I R

+ − 
V

I 

t 

Slope = R



א١٤٠ א א א 

 -١  
 
 

- ١٦ - 

F٢J١E
אΩ100،א٥٠V،

אאא؟







F٢J٢EאאאF٢J١E

א
אאW

A5.0
100
50

R
VI === 

 
٢J٢J٢ אResistance Formula 

אאאאKאא
אW

T
T I

ER , 
I
VR ==         F٢J٢E 

W
TRW،אאאΩ
IאAK

TIאאאאK
EאVK
VאאVK

A
I 

V Ω100



א١٤٠ א א א 

 -١  
 
 

- ١٧ - 

F٢J٢E
א ١٥٠mVא،A75µ،

א؟









F٢J٣EאאאF٢J٢E
א

אW

Ω=Ω===
−

−
K210*2

10*75
10*150

I
VR 3

6

3
 



NoteW

،אאאאא
אאK

F٢J٣E
אא א٥}٠ mAאא٣٠VK

Kאאאא
א

אW

Ω=Ω===
−

k6010*60
10*5.0

30
I
ER 3

3
T

T 

A
A75I µ=

V mV150

-

+



א١٤٠ א א א 

 -١  
 
 

- ١٨ - 

F٢J٤E

אאאאאR١١٠mA،א
א٢٥ V؟אא، 

 
 
 
 
 
 





F٢J٤EאאאF٢J٤E

א

Ω=Ω===
−

k5.210*5.2
10*10

25
I
VR 3

31 

٢J٢J٣ Voltage Formula 

אאאאאK
אאאK

٢J٢J٣J١ אVoltage Drop 

א،אאאאא
אאFאאE

אאאאא
אאא،אאאאא

אK 

R.IV =           F٢J٣E 

V25V =

V 

A 
mA10I = 

1R



א١٤٠ א א א 

 -١  
 
 

- ١٩ - 

٢J٢J٣J٢ אVoltage Source 
אאאאא

אאTR،

TT R.IE =          F٢J٤E 

F٢J٥E
،אאא אΩ500אא

١}٠אA
א

V50500*1.0R.IE TT === 

F٢J٦E

א،אאΩK27אא٣mA
א

V 8110*27*10*3R.IE 33
TT === − 

F٢J٧E

אΩk28אאא،٨}٠mA

א

V 4.2210*28*10*8.0R.*IV 33 === − 


NoteW
אא

אאא،א،אאא
אאאW



א١٤٠ א א א 
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F٢J٥E


א،אאאאאW

R*IV =F٢J٥E 

R
VI =           F٢J٦E 

I
VR =F٢J٧E 

 
אK

אSummary
١K אאאאK
٢K אCurrent،א،א،א

W
R
VI =K 

٣K ،אאאW 

R*IV = 
٤K אאאאTIאאא

אאאTRאא،K 
٥K אאא

אאאK 
 
 

V
I R
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אא


١K אאאא
W 

FE אK
FE א٧٥٪K 
FE אK 
FE א٣٥٪K 
FE אאאאK 
FE אאאאK


٢K א،אאW 

FE Ω== 1R   ,  V5V
FE Ω== 10R   ,  V15V 
FE Ω== 100R   , V50V
FE Ω== K15R   , V30V
FE Ω== M6.5R  , V250V

 
٣K ΩK10١٢V؟אאא، 
 
٤K אאאWJJJ،

אאאא،١٢VK 
 

٥K ٢٥V،אאאא
אאאWJJJK 

 
٦K אאאאאאא

אא،אאאΩ8
אW 



א١٤٠ א א א 

 -١  
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אFuse،אאא
אאא١٠٠ V؟


٧K אאIאRאאW 
FEΩ== 18R     ,A2I
FEΩ== 680R     ,A5.2I
FEΩ== 56R     ,A5I 


٨K אאΩ27٣Aא،

K؟א 
 
٩K אאVא،IאאW 
FEV10V    ,A2I ==
FEV90V    ,A45I ==
FEV50V    ,A5I ==


١٠K א،אאאאΩ= 100R

Variable Voltage Sourceאאא،א
אאאאאאVK ١٠٠אא

V V100V120

Fuse 

R 
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KאאVאIKאא
؟؟אאא 

 
١١K אאmA5I =אV1V =K

אאאאאאW 
FE V5.1V =
FE V2V = 
FE V3V =
FE V4V =
FE V10V =

א،אVאIאא،K 
 

١٢K אאאא،אא،
K 

 





 
 
 
 
 
 
 
 
 

V50

Ω= k3.3R Ω= k9.3R

V75

Ω= k7.4R

V100
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• אאאK 
• אאאאאK 
• אאאאאאאK 
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- ٢٥ - 

٣J١ Introduction 
א،אאאאאא

א אא  א א   K   א א  
אאאאPower K

אאאאאאאK


٣J٢ אPower  
אאאKאאWatt،PK

אאtאאW

time
EnergyPower =          F٣J١E   

t
EP =            F٣J٢E   

 W
אZאLא

W
PWאPowerאWattK
EWאEnergyJאא⋅secondWatt ⋅K
tWאtimesecondK


Note
،אאאאאאאWWatt

אJouleאאאא،אW


ondsec
JouleWatt =          F٣J٣E  



אא ١٤٠ א א 

אא -١  
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F٣J١E
אא١٠٠ Jא٥ sec؟אא،


א

אW

Watt 20
sec 5

J 100
t
E

time
EnergyPower ====  

F٣J٢E

אאP = ١٠٠ Wאאא،t = ٣٠ secKא؟
א

time*Power Energy 
time

EnergyPower =⇒=  
kJ3J300030*100  t*PE ====  

NoteW
אאEnergyEWK

F٣J٣E
אאאאאאאW

FE ٠٤٥}٠ W
FE ٠٠٠٠١٢}٠ W 
FE ٣٥٠٠ W 
FE ٠٠٠ ،٠٠٠ ،١٠ W

א
     אאmWWkWMWKאאא

אאאאאא،mWאא،
אאאאאKWKאאאא

אאאMWK

FE P=٠٤٥}٠ W،אאא،אmW 



אא ١٤٠ א א 

אא -١  
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W

mW4510*45W10*10*045.0W045.0P 333 ==== −−  

FE P=٠٠٠٠١٢}٠ W،،אאא
אאאא،אWµא،

W 

W12W10*10*000012.0W000012.0P 66 µ=== −  

FE P=٣٥٠٠ W،kWאW 

kW5.3W10*10*3500W3500P 33 === −  

FE P=٠٠٠}٠٠٠}١٠ WאMWW 

MW10W10*10*10,000,000W10,000,000P 66 === −  

NoteW
אאאW 

JאאאאאאK
JאאאאאאK

Jאאאאאאא،אאאK
Jאאאאאאא،אאאK

F٣J٤E
אאאW

FE١٤٠٠ WאK
FE٢٥٠٠ WK
FE٠٠٠}١٠٠٠ WK

א

אאאאאאW



אא ١٤٠ א א 

אא -١  
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kW4.1
10
1400W1400

3
==         FE   

kWh4.1h1*kW4.1t*PW ===  

kW5.2
10
2500W2500

3
==         FE  

kWh5h2*kW5.2t*PW ===  

kW1000
10

1000000W1000000
3

==        FE   

kWh5000h5*kW1000t*PW ===  

٣Jא ٣אאאPower in Electric Circuit 
אPowerא،אא

،א،א،אאאאאא
אאאאאOhm’s LawK

אאאW
I.VP =            F٣J٤E  

W
PWאPowerא،WattK
IWאAK

VW،אVK
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F٣J١Eא


אאאR.IV =א
אW

R.II.R.II.VP 2===          F٣J٥E  




א،
R
VI =א

אW

R
V

R
V.VI.VP

2
===          F٣J٦E  

T
T I

ER , 
I
VR ==          F٣J٧E  

F٣J٥E
אאΩ10אא،W

FEI=٧}٠A 
FEI=٤}١A
FEI=١}٢A

I

V R

+



אא ١٤٠ א א 
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א
אאW

W9.410*)7.0(R.IP 22 ===      FE  

W6.1910*)4.1(R.IP 22 ===      FE   

W1.4410*)1.2(R.IP 22 ===      FE   

אא،אאאPI
KW

2IP α            F٣J٨E  

אאאאאאאא
אאאW

FEA7.0IWatt9.4P =←= 
FEA4.1IWatt6.19P =←=


FEאFEאFKE

F٣J٦E
אF٣J٢Eאא،Ωk10١٥ V،

אאΩk12؟








F٣J٢EאאאF٣J٦E

١٥V 

I

Ωk10

+ V 

Ωk12

+

−

-
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א
אאאאW

mA 5.1
10
15

10*10
15

R
VI

43
====  

אאאΩk12W

R*IV =  

V1210*12*10*5.1    33 == −  

אאΩk12V=١٢ V K



אSummary

• אאאא،W
ondsec

JouleWatt =K 

• אK 
• אאאא

אK 
• אאאאאאאK 
• אאאK 
• אאאאאאopen circuitK 
• אאאאא

K 
• אxAmpere. HourK 
• אx١١K 
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אא
١–אאאs

j350؟
٢–אאj7500h5؟
٣–אאאj1000ms500
٤–אאאkw

FEw1000FEw3750
FEw50000FEw500


٥–אF610*5אxEאxK
٦–אאאV75A2א

אLR؟
٧–V120אA3אא

؟א
٨–אאאΩk10A100µ؟
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٤J١ Introduction 
،אאאאאא

אא،אאאאאא
KאאאאאאKאאאא

אאאא،אאאאא
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