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انتقنياخ  انقطى انعهًي:

 انًيكانيك/ انتاج

 

 نىنىجياكت اضى انًقرر:

 كهرتاء

 

 :/ انًطتىي انًرحهح

 الاول

 

الاول :انفصم انذراضي  
 

انطنح 

2024/2025انذراضيح:  

 

 

يوالبحث العلم يوزارة التعليم العال  

 الجامعة التقنية الشمالية

 المعهد التقني كركوك
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 كهرتاء نىنىجياكت :اضى انًقرر

 اٌزم١ٕبد ا١ٌّىب١ٔه/ أزبج :انقطى

 اٌزمٕٟ وشوٛن انًعهذ

 الاٚي انًرحهح / انًطتىي

 الاٚي :انفصم انذراضي

 2 ػٍّٟ 1 ٔظشٞ :عذد انطاعاخ الاضثىعيح

 3 عذد انىحذاخ انذراضيح:

 METP129 انريس:

 3 وٍّٙب 2 ػٍّٟ 1 ٔظشٞ انًادجنىع 

 ولا هم يتىفر نظير نهًقرر في الاقطاو الاخري 

 / اضى انًقرر اننظير 

 / انقطى

 / ريس انًقرر اننظير

 يعهىياخ تذريطي انًادج

 أ.َ.د س١ّٓ فبظً ِسّذ :)يذرضي( انًقرراضى يذرش 

 اضتار يطاعذ انهقة انعهًي:

 2012 ضنح انحصىل عهً انهقة

 دكتىراه انشهادج :

 2013 ضنح انحصىل عهً انشهادج

 ضنح 20 عذد ضنىاخ انخثرج ) تذريص(

 يعهىياخ عايح
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  نهًقرر انعاو انىصف

 

٠شوض ػٍٝ رؼ١ٍُ الأسبس١بد اٌعشٚس٠خ فٟ ِدبي اٌىٙشثبء. ٠شًّ اٌّمشس دساسخ اٌّفب١ُ٘ الأسبس١خ ِثً 

اٌدٙذ، اٌز١بس، ٚاٌّمبِٚخ، ٚرس١ًٍ ٚرص١ُّ اٌذاساد اٌىٙشثبئ١خ. ٠زٕبٚي أ٠عًب اٌزؼشف ػٍٝ اٌّىٛٔبد 

ّب فٟ رٌه ِصبدس اٌطبلخ اٌىٙشثبئ١خ الأسبس١خ، ِثً اٌّمبِٚبد ٚاٌّىثفبد، ٠ٚغطٟ رىٌٕٛٛخ١ب اٌطبلخ، ث

 اٌّزدذدح. ٠ٚشذد ػٍٝ ِجبدئ اٌسلاِخ ٚالأِبْ فٟ اٌزؼبًِ ِغ اٌىٙشثبء. 

 

  انعايح الاهذاف

  

    ٟس١زؼٍُ اٌطبٌت أسبس١بد اٌىٙشثبء، ثّب فٟ رٌه اٌدٙذ، اٌز١بس، ٚاٌّمبِٚخ، ٚو١ف١خ رطج١مٙب ف

 اٌذاساد اٌىٙشثبئ١خ.

   س١زّىٓ اٌطبٌت ِٓ رس١ًٍ ٚرص١ُّ اٌذاساد اٌىٙشثبئ١خ، ٚفُٙ و١ف١خ ػًّ اٌّىٛٔبد الأسبس١خ

 ِثً اٌّمبِٚبد ٚاٌّىثفبد.

  ىٌٕٛٛخ١ب اٌطبلخ، ثّب فٟ رٌه ِصبدس اٌطبلخ اٌّزدذدح ٚو١ف١خ اسزخذاِٙب فٟ رس١زؼٍُ اٌطبٌت

 اٌزطج١مبد اٌؼ١ٍّخ.

 ْاٌزؼبًِ ِغ الأخٙضح اٌىٙشثبئ١خ ٚظّبْ ث١ئخ ػًّ فٟ  س١زؼٍُ اٌطبٌت ِجبدئ اٌسلاِخ ٚالأِب

   إِٓخ.

 انخاصح الأهذاف

  ًاوسبة اٌّزؼٍُ ِٙبساد اخز١بس اٌّىٛٔبد اٌىٙشثبئ١خ إٌّبسجخ ٌٍزطج١مبد إٌٙذس١خ اٌّخزٍفخ ثٕبء

 .ػٍٝ خصبئصٙب اٌىٙشثبئ١خ

  ِخزٍفخ، ِثً اٌزغ١شاد إٌّبَ اٌّزؼٍُ ثى١ف١خ رس١ًٍ ٚرفس١ش سٍٛن اٌذاساد اٌىٙشثبئ١خ رسذ ظشٚف

فٟ اٌدٙذ ٚاٌز١بس، ٚثبٌزبٌٟ فُٙ و١ف١خ رأث١ش ٘زٖ اٌؼٛاًِ ػٍٝ أداء اٌذاساد، ِّب ٠سبػذ فٟ اٌزٕجؤ 

 ثىفبءرٙب ٚاسزذاِزٙب فٟ رطج١مبد ِزؼذد

 الأهذاف انطهىكيح او نىاتج انتعهى

  اٌىٙشثبئ١خس١ىْٛ اٌطبٌت ػٍٝ ِؼشفخ ثأسبس١بد رىٌٕٛٛخ١ب اٌىٙشثبء ٚاٌّىٛٔبد. 

  س١زّىٓ ِٓ اٌز١ّض ث١ٓ أٔٛاع ِخزٍفخ ِٓ اٌّىٛٔبد اٌىٙشثبئ١خ ِثً اٌّمبِٚبد ٚاٌّىثفبد

 .ٚاٌزشأضسزٛساد

  س١سزط١غ إخشاء اخزجبساد ٚرم١١ُ أداء اٌّىٛٔبد اٌىٙشثبئ١خ فٟ اٌذاساد. 

 س١زّىٓ ِٓ اٌز١ّض ث١ٓ الأٔظّخ اٌىٙشثبئ١خ اٌّخزٍفخ ِثً الأٔظّخ اٌزٕبظش٠خ ٚاٌشل١ّخ  

 انطاتقح انًتطهثاخ

 ٠سزبج اٌطبٌت ثؼط اٌّفبُ٘ الاسبس١خ ِثً لبْٔٛ اَٚ ٚٚزذاد اٌز١بس ٚاٌفٌٛط١خ ٚاٌّمبِٚخ 
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 الأ٘ذاف اٌسٍٛو١خ اٚ ِخشخبد اٌزؼ١ٍُ الأسبس١خ 

 آ١ٌخ اٌزم١١ُ رفص١ً اٌٙذف اٌسٍٛوٟ اٚ ِخشج اٌزؼ١ٍُ د

1  
اٌّخزٍفخ ِثً اٌّمبِٚبد ٚاٌّىثفبد أْ ٠مبسْ اٌطبٌت ث١ٓ خصبئص اٌّىٛٔبد اٌىٙشثبئ١خ 

 .ٚاٌزشأضسزٛساد )ِٙبسح اٌّمبسٔخ ٚاٌزس١ًٍ(

إػذاد رمش٠ش ِمبسْ ٠زٕبٚي خصبئص 

 اٌّمبِٚبد ٚاٌّىثفبد

ٚاٌزشأضسزٛساد، ِٛظس١ٓ اٌفشٚلبد 

اٌشئ١س١خ ث١ٓ ٘زٖ اٌّىٛٔبد ِٓ ز١ث 

 الأداء ٚالاسزخذاَ.

 

 اخزجبس أداء اٌذاساد اٌىٙشثبئ١خ ٚوفبءرٙبأْ ٠ٕمذ اٌطبٌت الأسب١ٌت اٌّسزخذِخ فٟ   2

رمذ٠ُ دساسخ زبٌخ زٛي اخزجبس أداء 

دائشح وٙشثبئ١خ ِؼ١ٕخ، ٚغٍت ِٓ 

اٌطلاة رمذ٠ُ ٔمذ ِفصً ٌلأسب١ٌت 

 اٌّسزخذِخ فٟ اخزجبس الأداء ٚاٌىفبءح.

 أْ ٠ششذ اٌطبٌت اٌفشق ث١ٓ اٌخصبئص اٌىٙشثبئ١خ ٚا١ٌّىب١ٔى١خ ٌٍّىٛٔبد اٌّخزٍفخ   3

ػشض رمذ٠ّٟ أٚ رمش٠ش ٠ششذ  رمذ٠ُ

اٌفشق ث١ٓ اٌخصبئص اٌىٙشثبئ١خ 

ٚا١ٌّىب١ٔى١خ ٌٍّىٛٔبد اٌّخزٍفخ، ِغ 

 أِثٍخ رٛظ١س١خ.

4 
أْ ٠شسُ اٌطبٌت ِخططبً ٠ٛظر اٌؼلالخ ث١ٓ أداء اٌذاساد اٌىٙشثبئ١خ ٚاٌؼٛاًِ اٌّؤثشح 

 ِثً اٌدٙذ ٚاٌز١بس )ِٙبسح اٌشثػ ث١ٓ اٌّفب١ُ٘(

ث١ٓ أداء سسُ ِخطػ ٠ٛظر اٌؼلالخ  

اٌذاساد اٌىٙشثبئ١خ ٚاٌؼٛاًِ اٌّؤثشح 

ِثً اٌدٙذ ٚاٌز١بس، ِغ رفس١ش و١ف 

 رؤثش ٘زٖ اٌؼٛاًِ ػٍٝ الأداء
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 )حذد يجًىعح يتنىعح ين أضانية انتذريص نتناضة احتياجاخ انطلاب ويحتىي انًقرر(أضانية انتذريص 

 يثرراخ الاختيار الاضهىب او انطريقح
تقذيى انًحاضراخ اننظريح:  .1 

 

إٌمبء ِسبظشاد رشوض ػٍٝ اٌدٛأت إٌظش٠خ ٌٍّبدح، ِغ ششذ 

 ِفصً ٌٍّفب١ُ٘ الأسبس١خ 

خٙبص اٌؼشض ٌؼشض ِسزٜٛ رؼ١ٍّٟ ٚششذ اٌّؼٍِٛبد  .اضتخذاو (DATA SHOW) اضتعًال جهاز انعرض. .2

 ثشىً ثصشٞ 

 

ف١ذ٠ٛ رٛظ١س١خ ٌزمذ٠ُ أِثٍخ ػ١ٍّخ ٚرؼض٠ض ػشض ِمبغغ  اضتخذاو انفيذيىهاخ انتعهيًيح . .3

  .اٌفُٙ

 

رشد١غ اٌطلاة ػٍٝ اٌجسث ػٓ ِٛظٛع ِؼ١ٓ ٚإػذاد رمبس٠ش  تطثيق طريقح انثحث وإعذاد انتقارير .4

 زٌٛٗ، ثُ ِٕبلشخ إٌزبئح فٟ اٌفصً

ػشض ِشىٍخ ِؼ١ٕخ ػٍٝ اٌطلاة ِٚطبٌجزُٙ ثزمذ٠ُ زٍٛي  طرح انًشكلاخ وتقذيى انحهىل .5

 ِٕبسجخ ِٚج١ٕخ ػٍٝ رس١ًٍ دل١ك
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 الوحذة النمطيت الاولى 

 

 

 -:(Target Population)الـفـئـة المستـهـدفـة  -أ

 -:(Rationale)مبـررات الـوحـدة  -ب

اوم  الحاجةةة العةةتعلم الوحةةدات والرمةةوا الكهربائٌةةة وتحلٌةةك الةةدائرة الكهربائٌةةة وقةةانو 

 وتطبٌقاته وقانو  كٌرشوف .

 -:Central Ideas))الـفـكـرة المـركـاٌة  -ت

  الوحدات والرموا الكهربائٌة 

  شدة التٌار 

  الفولتٌة 

  قانو  اوم 

 قانونً كٌرشوف 

 -:(Objectivesأهـداف الـوحـدة ) -ث

 سٌكـو  الـطالب بعـد دراستـهِ لهـذه الـوحـدة قـادراً عـلى أ :     

 ى الوحدات والرموا الكهربائٌة ودوائر ٌتعرف علDC 

 ٌطبق قانو  اوم 

 )ٌطبق طرق توصٌك المقاومات )التوالً ,التوااي ,المركب 

طلبة المرحلة الاولى فً قسم المٌكانٌك   
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 .ٌستخدم قانونً كٌرشوف للفولتٌة والتٌار 

 المخطط الانسٌابً: -جـ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 الامتحا  الأهداف
 القبلً

الأنشطة 

والبدائك 

فً 

لوحدة 

 النمطٌة

 الامتحا  االبعدي

 نعم نعم

اذا 

كانت 

الدر

جة 

≥5  

 كلا

 كلا

اذا 

كان

ت 

الدر

جة 

الوحدة 

النمطٌة 

 التالٌة

النظرة 

 الشاملة

 واسطة الوحدة النمطٌة.مخطط انسٌابً للتدرب ب



 
4 

 

     Put a circle around the letter that precedes the correct answer 

for each of the following 

1- Unit of resistance is: 

a- joul 

b- Amper 

c- Ohm 

d- Letter 

2- Ohms law is: 

 

a-   
 

 
         

b- R = 
 

 
    

C-    
 

 
  

d- V= 
 

 
  

3- In series connecting is:   

a- current variable and fixed voltages 

(b- constant current and constant voltage 

(c- the current variable and variable voltages 

d- Constant current and voltage variable 

4- In the parallel connecting be: 
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a- Variable voltages and current variable 

b- Variable voltage and constant current 

c - The current variable and fixed voltages 

d- Constant current and constant voltage 

  5- What is the voltage across an electric heater of resistance 5 

Ω through which passes a current of 

22 A? 

a-220 v 

b-110 v 

c- 121v 

d-80v 

 

 

  

 

Electrical Current: 

    The continuous flow of free electronic constitutes an electric current. The 

unit of current is ampere (A) and is measured by Ammeter. It is denoted by 

the letter "I". 
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Ampere:                                                                                       

    If one coulomb charge cross over the area of cross section of the 

conductor per one second then the value of current flows through the 

conductor is called 'one Ampere'.                                                             

One Coulomb:                                                                                 

        Number of electrons is mention as one coulomb.                       

Voltage:                                                                                                     To 

create the current flow in a conductor; the electrical pressure which is used 

to move the electrons is called voltage. It is denoted by the letter 'V'. The 

unit of voltage is 'volt' and is measured by voltmeter.                 

One Volt:                                                                                             

   One volt means the force to move one coulomb of electrons in one second. 

                                                                                                   

Resistance:                                                                                          

   The property of conductor which opposes the flow of current through it is 

called resistance. It is denoted by the letter 'R'. The unit of resistance is ohms 

(Ω) and it is measured by Ohm meter.                                           

Ohm:                                                                                                      

  When a conductor having 1V potential between the two end points; one 

ampere current will flowing through the conductor and the resistance value 

of the conductor is 1 Ohm (Ω).   

 

Electric Power:                                                                                         

   Power is defined as the product of voltage and current. Unit of power is 

watts and denoted by the letter "P".                                                        
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The electrical unit: 

Abbreviation Unit Symbol Quantity 

A Ampere I Current 

V volt V 

 

Voltage 

 

Ω Ohm R 

 

Resistance 

 

C Coulomb Q 

 

Charge 

 

W watt P 

 

Power 
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Engineering prefix:                                                                                   

 

Example-1 Express the following in engineering prefix: 

a)        volt.    b)          watts.  C)          ampere. 

Solution:                                                                                                

a)        Volt =        V =     V.                                               

b)          watts =        watts = 0.1 mW .                                        

 c)          Ampere =         A =25μA.                                         

Example-2   Convert 0.1MV to kV                                                         

Solution:                                                                                              

                 (       )             

 

:  Convert 1800kV to MV                                                    Homework 

 

:Law of resistance 

           The resistance of a conductor in a circuit depends upon the following 

states:                                                                                
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 It depends upon the material. 

 Directly proportional to the length of the conductor. 

 Inversely proportional to the area of the cross-section of the 

conductor. 

 It also depends upon the temperature of the conductor. 

Resistance calculation: 

   
 

 
 

Where:                                                                                                      

R is the resistance (ohms) 

ρ is specific resistance (resistivity) in (ohm. Meter). 

 L is length of the conductor (meter). 

A is area of the cross section of a conductor (Sq.m). 

Specific resistance: 

The resistance that is offered by one cubic cm material is called specific 

resistance. The following table shows the specific resistance of material: 

 

Example-3: 1cm
2
 cross section 50m long copper conductor has specific 

resistance 1.72*10
-8

 Ω.cm find the resistance. 
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Solution: 

                      

        

                                  

   
 

 
           

    

 
          

 

 

Ohm's Law  

  A relationship was derived by the scientist Ohm; between the current; 

voltage and resistance of the circuit. It says;                                           

"At a constant temperature; the current flowing through the circuit is directly 

proportional to the voltage and inversely proortional to the resistance".          

                                                                                    

         
       

          
 

          

             
 

 
 

   
 

 
 

        

    When the resistance of a circuit is constnt; if the voltage increases the 

current increases and the voltage degreases the current decreases. If any two 

of the three values (I; V; R) are known the third value can be easily 

calculated.                                                                                               
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Example-4The supply voltage of the circuit is 240V and the resistance value 

is 12 Ω. Calculate the current flowing through this circuit.            

Solution:                                                                                               

Voltage (V) = 240V                                                             

Resistance (R) = 12Ω                                                           

Current (I) = ?                                                                    

According to Ohm's law                                                                     

   
 

 
  
   

  
     

Example-5 The supply voltage of the circuit is 230V. if 10A current is 

flowing through this circuit. Calculate the resistance value of the circuit. 

Solution:                                                                                                

Voltage (V) = 230v                                                                        

Current (I) = 10A                                                                           

Resistance (R) = ?                                                                          

According to Ohm's law                                                                      

   
 

 
  
   

  
     

 

 

 

: Find out the voltage of the circuit when 6A current is flowing Homework

through the circuit. Resistance of the circuit is 40Ω.                               
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Electrical Circuits: 

 The circuit is defined as; the current flows from the supply points through 

the load to complete path. The type of electrical circuit are: 

1) Closed circuit. 2) Open circuit. 3) Short circuit.  

 

1. Closed circuit                                                                                      

    When a load is connected between two terminals of an electrical supply in 

such away; that the current should pass through the load is said to be closed 

circuit.                                                                                           

 

2. Open circuit                                                                                         

   In a circuit if there is no way to the flow of current due to disconnection of 

wire or if the switch is off state; then the circuit is said to be open circuit.                                                                                                     
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3. Short Circuit:                                                                                       

    The wires contact each other when there are connected in supply; the short 

circuit will occurs when two terminals of the supply is connected directly 

without the load the current flow of the circuit is infinite because it has no 

resistance. 

 

 

 Classification of electric circuits 

1. Series Circuit. 

2. Parallel Circuit. 

3. Series Parallel Circuit. 

4. Mesh or Network Circuit. 

 

1. Series Circuit: 
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"I" ampere current flows in all three resistors" 

Each resistor has a voltage drop across it as given by Ohm's law. Thus 

                       

 

The total drop in three resistors put together is: 

           

             

  (        ) 

 

 
         [

 

 
  ] 

                 

 

Voltage divider rule:                                                                              

     
  

        
 

 

: the 20Ω; 40Ω and 60Ω resistors are connected in series across a 6-Example

240v supply. Find out the total resistance of the circuit and current that flows 

through the circuit.                                                     

 

 



 
15 

Solution:                                                                                                

 

 

 

Example-7: Three resistors are connected in series. The total resistance (RT) 

of the circuit is 60Ω. The first two resistors are 25Ω and 15Ω find out the 

third one.                                                                                    

Solution: 

 



 
16 

 

2. Resistance in parallel Circuit: 

When resistors are connected across one another so that the same voltage is 

applied between the end points of each; then they are said to be in parallel. 

The current in each resistor is different and the current I taken from the 

supply is divided among the resistors. 

 

In parallel circuit total current (I) is equal to some of the current I1; I2 and I3. 

           

According to Ohm's law we can find the total resistance (RT) as given below: 
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Example-8:  6Ω and 4Ω resistors are connected in parallel through 240v 

supply. Find out the total resistance and current flows in it.                  

Solution: 
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Example-9: Three resistors 10Ω; 5Ω and 2Ω are connected in 

parallel. The total current flowing in the circuit is 2A. find out 

the total resistnce and supply voltage of the circuit. 

Solution: 
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Resistance in series parallel circuit:      In this circuit one and more 

resistors connected in series with one more resistors connected in parallel. It 

is a combination of series and parallel circuit.                                                  

                                                   

 

Here the total resistance (RT) of the circuit is:                                          
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 اختبار ذاتً: 

Q.1     what mean by: 

Current, voltage, resistance, ohms law 

Q.2

 

Example-7: 10Ω and 8Ω resistors are connected in parallel with a 4Ω 

resistor is sries. Find out the total resistance of the series parallel circuit. 

Solution: 
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Example-10: Three resistors 2Ω; 4Ω and 6Ω are connected in parallel. This 

parallel combination is connected in series with a resistor of 1.5Ω . Find the 

current through each resistor when the applied voltage is 10v 

 

Solution: 

   
      

              
 

     

(   )  (   )  (   )
 

 
  

       
 
  

  
       

                        

Total current in circuit is: 

  
 

  
 
  

    
       

Voltage drop across AB is: 

                         

(Voltage is constant in parallel circuit)                                               

Current in 2Ω resistor  
   

  
 
    

 
       

Current in 4Ω resistor  
   

  
 
    

 
       

Current in 6Ω resistor  
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 1-circuit containing resistances connected to the value of each 

respectively (2, 4) Ω and source voltage value (10) volts find 

total current, resistance and voltage on all resistance 

2. - circuit containing resistances connected in parallel value 

each one (4, 8) Ω and source voltage value (100) volts find total 

current and resistance college and stream all resistance? 

3- What is the charge transferred in a period of 8 s by current 

flowing at the rate of 2.5 A? 

4- A 960 Ω lamp is connected to a 240 V supply. Calculate the 

current in the lamp? 

5- A voltage of 20 V is required to cause a current of 2 A to 

flow in a resistor of resistance 10 Ω. What voltage would be 

required to make the same current flow if the resistance were 

40 Ω? 
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الاختباز 

 القبلي

 الاختباز البعدي الاختبازات الراتية

1 C     Q.1 

Electrical Current: 

    The continuous flow of free electronic constitutes an electric current. The 

unit of current is ampere (A) and is measured by Ammeter. It is denoted by the 

letter "I".                   

Voltage:                                                                                                     To 

create the current flow in a conductor; the electrical pressure which is used to 

move the electrons is called voltage. It is denoted by the letter 'V'. The unit of 

voltage is 'volt' and is measured by voltmeter.                 

Resistance:                                                                                          

   The property of conductor which opposes the flow of current through it is 

called resistance. It is denoted by the letter 'R'. The unit of resistance is ohms 

(Ω) and it is measured by Ohm meter. 

     Ohms law:         

"At a constant temperature; the current flowing through the circuit is directly 

proportional to the voltage and inversely proortional to the resistance".  

 Q.2 

 

1 Rt=6Ω 
IT=0.16A 
V1=3.3v 
V2=6.6v 

 

2 B    

3 d 2 RT=2.6Ω 
IT=37.5A 
I1=25A 

I2=12.5A 

4 c 3 20c 

5 b 4 0.25A 

 5-80v 

 

References  

 

1-Electrical Technology      by – Theraga 

2- Electrical Technology      by – Hughes 

3- Electrical Technology      by – Erick        
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 الوحذة النمطيت الثانيت

 

 

 -:(Target Population)الـفـئـة المستـهـدفـة  -أ

 -:(Rationale)مبـررات الـوحـدة  -ب

الةةى التعةةرف علةةى التٌةةار المتنةةاوب وكٌةةف ٌتولةةد هةةذا التٌةةار و معرفةةة انةةوا  الحاجةةة 

 محطات تولٌد الطاقة الكهربائٌة .

 -:Central Ideas))الـفـكـرة المـركـاٌة  -ت

 متناوبطرق الحصوك على التٌار ال   

 انوا  محطات تولٌد الطاقة الكهربائٌة 

 الموجة الجٌبٌة 

 القٌمة الفعالة للتٌار والجهد المتناوب 

 -:(Objectivesأهـداف الـوحـدة ) -ث

 سٌكـو  الـطالب بعـد دراستـهِ لهـذه الـوحـدة قـادراً عـلى أ :     

  دوائر التٌار المتناوبٌتعرف على 

  اقة الكهربائٌةانوا  محطات تولٌد الطٌتعرف 

  الجٌبٌةٌدرس خصائص الموجة 

  ٌستخرج القٌمة الفعالة للتٌار والجهد المتناوب 

طلبة المرحلة الاولى فً قسم المٌكانٌك    
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 المخطط الانسٌابً: -جـ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 الامتحا  الأهداف
 القبلً

الأنشطة 

والبدائك 

فً 

لوحدة 

 النمطٌة

 الامتحا  االبعدي

 نعم نعم

اذا 

كانت 

الدر

جة 

≥ 5 

 كلا

 كلا

اذا 

كان

ت 

الدر

جة 

الوحدة 

النمطٌة 

 التالٌة

النظرة 

 الشاملة

 مخطط انسٌابً للتدرب بواسطة الوحدة النمطٌة.
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Put a circle around the letter that precedes the correct answer for 

each of the following 

1- AC current is: 

          a- Fixed intensity and direction variable 

           b - Intensity variable and fixed direction 

           c- Constant intensity and direction   

d- Intensity and direction variable        

  

2- The highest value of the alternating current when the angle: 

a- 30 

b- 90  

c- 0  

d- 45             

3- Phase difference between voltage and current in the case of 

pregnancy resistance 

a- The same phase 

b- Current lead over voltages                                                     

c- The current later than voltages 

4- The unit of frequency is: 

a- pa 
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b- Weber 

c- Farad 

d- Hz 

5- The rms value is equal to: 

a-   
    

√ 
 

b-         

c-               

d-  
     

 
          

 

 

 

  

 

Alternating Current: 

   Alternating current may be generated by rotating a coil in a magnetic field 

as shown in figure (a) or by rotating a magnetic field within a stationary coil 

as shown in figure (b).  
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     Alternating current flows in one direction one time and later its changes 

its direction of flows. And the magnitude changes at every time. The 

magnitude depends upon the position of the coil. 

 

Advantage and disadvantage of AC current: 

Advantage: 

 It easy to conduct AC to one place to another place. 

 In AC current easy to develop high voltage. 

 AC equipment is low cost. 

 Possible to convert to DC. 

 Easy to step down of setup the voltage by transformer. 
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 AC motors are cheapest. 

Disadvantage: 

 Cannot able to store in battery. 

 Because of high starting current in AC the voltage drop is 

occurred. 

 The speed of the AC motors is depending up on the 

frequency. 

 According to the induction load; power factor gets low. 

If coil rotate in magnetic field or magnetic field rotate inside the coil there is 

an alternating e. m. f. generate in the coil. The generated emf is proportional 

to the number of turns of coil, magnetic field strength, and the angle between 

the coil and magnetic field. 

 

          

From this: 

                           

                         

                

                                    

                   

The generated AC emf value is depending upon the sine value of the angle 

between the magnetic field and conductor. 
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Cycle: 

    An alternating current complete set of one positive half cycle and one 

negative half cycle is called one cycle. 

Time period: 

     The time taken by an alternating quantity to complete one cycle is called 

time period. It is denoted by the letter "T". 

 

 

Frequency: 

     The number of cycle per second is called the frequency of the alternating 

quantity. The unit is hertz (Hz). 

Instantaneous value: 

   The alternating quantity changes at every time. 

                                    

Maximum value: 

   The maximum value positive or negative of an alternating quantity is 

known as its maximum value. Denoted by "Imax or Vmax". 

 الاختباز الراتي:   

What is different between AC and DC current? 
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Effective value and RMS value: 

     The effective value of an alternating current is given by that DC current 

which when flowing through a given circuit for a given time produces the 

same heat as produced by the alternating current when flowing through the 

same circuit for the same time also is called root mean square value RMS. 

The voltmeter and ammeter are read the effective value only. 

            
    

√ 
              

    

√ 
 

Average value: 

   The average value is calculated by the averages of the maximum value of 

alternating quantity at different instances. 

               
     
 

               
     
 

 

 : 2اختباز ذاتي 

 An alternating current has the following equation        (    ) find: 1) 

average current. 2) The frequency. 3) The current after (
 

   
) second. 4) The 

time to reach the current 9A. 

In phase: 

   If waveform of two AC quantities (voltage or current) gets the maximum 

and zero at same time then they are said to be in phase. 
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Out of phase: 

     If in AC circuit two quantities namely voltage or current waves get the 

maximum and zero at different value then they are said to be out of phase. 

 

 

 

 

 

 

 

1- What type of electrical power plant? 

2- What are the factors that depend on electrical driving force 

during file rotation within a magnetic field or magnetic pole 

rotation within a file? 

3- An alternating current of sinusoidal waveform has an r.m.s. 

value of 10.0 A. What are the peak values of this current over 

one cycle? 
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4- An alternating voltage has the equation v = 141.4 sin 377t; 

what are 

The values of: 

(a) r.m.s. voltage; 

(b) frequency; 

(c) The instantaneous voltage when t = 3 ms? 

5- A moving-coil ammeter, a thermal* ammeter and a rectifier 

are connected in series with a resistor across a 110 V sinusoidal 

a.c. supply. The circuit has a resistance of 50 Ω to current in 

one direction and, due to the rectifier, an infinite resistance to 

current in the reverse direction. Calculate: 

(a) The readings on the ammeters; 
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الاختباز 

 القبلي

 باز البعديالاخت الاختبازات الراتية

1 d 1-The defernt between ac current and dc 

current is the frequency 

2- 

1.     
     

 
 
    

 
      

2.                        
   

  
 

      
 

3.               (    )     

   (    
 

   
)        

 
 

4.              (    )    (    )  
 

  
 

           
 

1 Thermal power plant, 
hydroelectric, solar ,wind 

,energy wave of the sea 
,nuclear plant  

2 b 

3 a 2 The number of turns of coil, 

magnetic field strength, and 

the angle between the coil 

and magnetic field. 

 

4 D 3 14 .14A 

 

 

5 a 4 100 V 

60 Hz 

127.8 V 

5 1.56 A. 

References: 

1-Electrical Technology      by – Theraga 

2- Electrical Technology      by – Hughes 

3- Electrical Technology      by – Erick   
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 الوحذة النمطيت الثالثت

 

 

 -:(Target Population)الـفـئـة المستـهـدفـة  -أ

 -:(Rationale)مبـررات الـوحـدة  -ب

الحاجة الى التعرف على دوائر التٌار المتناوب ثلاثً الاوجه وطةرق ربةط هةذه الةدوائر 

 واستخداماتها . الكهربائٌة

 -:Central Ideas))الـفـكـرة المـركـاٌة  -ت

   مولدات التٌار المتناوب ثلاثً الاوجه 

 طرٌقة تمٌٌا الاوجه 

  شكك نجمة( طرق الربطҮ شكك دلتا,∆) 

 امثلة تطبٌقٌة على طرق الربط 

 -:(Objectivesأهـداف الـوحـدة ) -ث

 ـدة قـادراً عـلى أ :سٌكـو  الـطالب بعـد دراستـهِ لهـذه الـوح     

 ثلاثً الاوجه . ٌتعرف على دوائر التٌار المتناوب 

  على طرق ربط دوائر التٌار المتناوب ثلاثً الاوجه .ٌتعرف 

 . ٌطبق طرق الربط على امثلة تطبٌقٌة 

 

طلبة المرحلة الاولى فً قسم المٌكانٌك   
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 المخطط الانسٌابً: -جـ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 الامتحا  الأهداف
 القبلً

الأنشطة 

والبدائك 

فً 

لوحدة 

 النمطٌة

 الامتحا  االبعدي

 نعم نعم

اذا 

كانت 

الدر

جة 

≥ 5 

 كلا

 كلا

اذا 

كان

ت 

الدر

جة 

الوحدة 

النمطٌة 

 التالٌة

النظرة 

 الشاملة

 مخطط انسٌابً للتدرب بواسطة الوحدة النمطٌة.
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     Put a circle around the letter that precedes the correct answer 

for each of the following 

1- the angle between each phase in three phase system is: 

a- 240  

b- 120  

c- 90  

d- 150 

2- In star connection the line voltage is equal to: 

a- VL=√  VPH 

  b- VL=
   

√ 
 

c- VL= VPH 

d- VL=√  VPH 

3- In Delta connection the line voltage is equal to: 

a- VL=√  VPH     
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  b- VL=
   

√ 
 

c- VL= VPH 

d- VL=√  VPH 

4- In star connection the line current is equal to: 

a- IL=√  IPH 

  b- IL=
   

√ 
 

c- IL= IPH 

d- IL=√  IPH 

5- In Delta connection the line current is equal to: 

 a- IL=√  IPH 

  b- IL=
   

√ 
 

c- IL= IPH 

d- IL=√  IPH 
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Three phase system 

Three phase generator: 

Large scale generation of power is achieved by generating three phase e.m.f. 

using three separate windings insulated from each other. They are placed on 

the rotor of the alternator. The windings are displaced at angle of 120
o
 with 

each other as shown in figure (a). When the rotor is rotated e.m.f. will be 

induced in the three coils (phases). 

 

The instantaneous values of the three e.m.f. will be given by curves of figure 

(b): 

           

        (      
 ) 

        (      
 ) 
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Numbering of phase 

The three phases may be numbered 1; 2; 3 or a; b; c or as is customary they 

may be given three color. The colors used commercially are red; yellow and 

blue. In this case the sequence is RYB. 

 

Interconnection of three phases: 

a) Star or Wye (Y) connection. 

b) Mesh or Delta ( ) connection. 

Star or Wye (Y) connection 

     The three coils are joined together at point N as shown in figure this point 

is known as star point or neutral point. The three conductors meeting at point 

N are replaced by a single conductor known as neutral conductor. 
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The line voltage is equal to: 

   √        

Where VL is the line voltage and Vphase is the phase voltage 

Current in phase 1 = IR ; Current in phase 2 = IY ; Current in phase 3 = IB 

                       

                              

Total active power is: 

  √             

 

Total reactive power is: 

  √             

Total apparent power is: 

  √                          √ 
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Mesh or Delta connection: 

In this form of interconnection the dissimilar ends of the three phase 

winding are joined together as shown in figure. If the system is balanced 

then sum of the three voltages round the closed mesh is zero. 

 

 

 

The line voltage is equal to: 

          

Where VL is the line voltage and Vphase is the phase voltage 

Where VL is the line voltage and Vphase is the phase voltage 

                       √         

Total active power is: 

  √             

Total reactive power is: 

  √             

Total apparent power is: 

  √                          √ 
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 اختبار ذاتي:

1-Why connecting power generators AC three-phase at startup 

on the shape of a star and then turned to Delta? 

2-

 

 

1-   

 

 

2- 
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3- Determine the delta equivalent circuit for the star circuit 

shown in fig. 

 

4- 

 

5- 
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الاختباز 

 القبلي

 ديالاختباز البع الاختبازات الراتية

1 b 1- This connection used 

to protect the engine 

from starting higher 

current value, which 

may range from 6 to 8 

times the value of the 

rated current of the 

motor 

2- 

IPH=23A 
P=12684 W 

P.F=0.8 
Q=9513 VAR 

1 

 

2 a 

3 C 2 

 
4 C 3 Z1=(7 + j4) Ω 

Z2=(1.5 + j5.5) Ω 
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Z3=(7 + j4) Ω 

5 a 4 IL=13.3A 

P=1061W 

5 IACTIVE=288.8A 

I reactive=216.6A 

P=5625 KW 

 

References: 

 

1-Electrical Technology      by – Theraga 

2- Electrical Technology      by – Hughes 

3- Electrical Technology      by – Erick                                                                                    
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 الوحذة النمطيت الرابعت

 

 

 

 -:(Target Population)الـفـئـة المستـهـدفـة  -أ

 -:(Rationale)مبـررات الـوحـدة  -ب

ة انةةوا  المةةواد الميناطٌسةةٌة والمجةةاك الميناطٌسةةً وشةةدة المجةةاك عرفةةملحاجةةة الةةى ا

الميناطٌسً والفٌض الميناطٌسةً وقةوانٌ  فةراداي للكهروميناطٌسةٌة والقةوة الدافعةة 

 . الميناطٌسٌة

 -:Central Ideas))الـفـكـرة المـركـاٌة  -ت

  ًالمجاك الميناطٌس   

  ًخصائص المجاك الميناطٌس 

 لمواد الميناطٌسٌةانوا  ا 

 )تعرٌف )كثافة المجاك , شدة المجاك , القوة الدافعة الميناطٌسٌة 

 -:(Objectivesأهـداف الـوحـدة ) -ث

طلبة المرحلة الاولى فً قسم المٌكانٌك    
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 سٌكـو  الـطالب بعـد دراستـهِ لهـذه الـوحـدة قـادراً عـلى أ :     

  انوا  المواد الميناطٌسٌة وشدة المجاك الميناطٌسًٌتعرف على . 

 اي للكهروميناطٌسٌةٌطبق قوانٌ  فراد . 

 ٌفهم مبدا القوة الدافعة الميناطٌسٌة . 

 المخطط الانسٌابً: -جـ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 الامتحا  الأهداف
 القبلً

الأنشطة 

والبدائك 

فً 

لوحدة 

 النمطٌة

 الامتحا  االبعدي

 نعم نعم

اذا 

كانت 

الدر

جة 

≥ 5 

 كلا

 كلا

اذا 

كان

ت 

الدر

جة 

الوحدة 

النمطٌة 

 التالٌة

النظرة 

 الشاملة

 مخطط انسٌابً للتدرب بواسطة الوحدة النمطٌة.
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     Put a circle around the letter that precedes the correct answer 

for each of the following 

1- The unit of MMF is: 

a- amper-turn  

b- volt 

c- amper-volt  

d- amper-m 

2- Reluctance is equal to: 

a- S=
 

  
 

  b- S=
 

  
 

c- S=
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d- S= 
 

 
 

3- Electromagnetic waves generated when 

a-Continuous flow of current in a wire 

b- Electric charges in movement at a constant speed wire 

c- Accelerated movement electrical charges in the wire 

d- The presence of static electrical charges in the wire 

4- That could hasten the electric charge in the connector when it 

affects 

a- Static electric field 

b- Electric field oscillating 

c- Electrical and magnetic field constants 

d- Static magnetic field 

5- B is symbol of: 

a- the flux density  

b- The magnetic force 

c-   Total flux 

d- number of turns 
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Electromagnetism 

Magnetism plays an important role in electricity. Electrical appliances like 

Generator; Motor; Measuring instruments and Transformer are based on 

the electromagnetic princible and also the important components of 

Television; Radio and Aeroplane are working on the same princible. 

Magnetic Material 

Magnetic materials are classified based on the property called permeability 

as: 

1. Dia Magnetic Material. 

2. Para Magnetic Material. 

3. Ferro Magnetic Material. 

Dia Magnetic Materials 

   The materials whose permeability is below unity are called Dia magnetic 

material. Example Lead; Copper; Class and mercury. 

Para Magnetic Material: 

The materials whose permeability is above unity are called Dia magnetic 

material. Example Lead; Copper Sulphate; Oxygen and Aluminium. 

Ferro Magnetic Material: 

    The materials with permeability thousands of times more than that of para 

magnetic materials. Example Iron; Cobalt; Nickel. 
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Permanent Magnet 

   Permanent magnet means the magnetic materials which will retain the 

magnetic property at all times permanently. This type of magnets 

manufactured by aluminum; nickel; Iron; cobalt steel (ALNICO). 

     To make a permanent magnet a coil is wound over a magnetic material 

and DC supply is passed through the coil. 

 

Electromagnet:  

   Insulated wire wound on a bobbin in many turns and layers in which 

current is flowing and a soft iron piece placed in the bobbin is called 

electromagnet. 
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Magnetic Effect by electric current 

 

    If current passes through a conductor magnetic field is setup around the 

conductor. The quantity of the magnetic field is proportional to the current. 

Permeability 

   The permeability of a magnetic material is defined as the ratio of flux 

created in that material to the flux created in air. Its symbol is μ and  

  
 

 
 

B is the flux density  

H is the magnetic force 

Magnetic field 

  The space around a magnet in which the influence of the magnet can be 

detected is called the magnetic field. 
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Magnetic lines 

  Magnetic lines of force (flux) are assumed to be continuous loops; the flux 

lines continuing on through the magnet. They do not at the poles 

Magnetic Flux 

  The magnetic flux in a magnetic circuit is equal to the total number of lines 

existing on the cross section of the magnetic core at right angle to the 

direction of the flux. Its symbol is φ and the SI unit is Weber. 

  
   

 
 
          

 
 

Where     φ    totals flux 

                 N    number of turns 

                 S     reluctance 

                 I      current in amperes 

              μo   permeability of free space  

               μr   relative permeability  

                                                         

                  a    magnetic path across sectional area in m2 

Magnetic field strength 

   This is also known as field intensity or magnetic intensity and is 

represented by the letter H. its unit is ampere turns per meter. 
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Flux density 

   The total number of lines of force per square meter of the cross-sectional 

area of the magnetic core is called flux density and is represented by the 

symbol B. its unit is tesla. 

  
 

 
 

Example-13: Calculate flux density at a distance of 5cm from a long 

straight circular conductor carrying a current of 250A and placed in air. 

 

Magnetomotive force 

The amount of flux density setup in the core is dependent upon five factors: 

number of turns; material of magnetic core; length of the core and the 

cross sectional area of the core. 

        

Magnetic Reluctance 

  In the magnetic circuit there is something analogues to electrical 

resistance and is called reluctance. Its symbol is S. 

 

  
 

     
 



 
57 

 

1اختبار ذاتي:       

 

Comparing between magnetic and electric circuit 

 

Electromagnetic induction 

  Electromagnetic induction means the electricity induced by the magnetic 

field. 

Faraday's laws of Electromagnetic induction 

   There are two laws of Faraday's laws of electromagnetic induction. They 

are: 

1) First Law.            2) Second law. 
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First law 

   Whenever a conductor cuts the magnetic flux lines an emf is induced in the 

conductor. 

Second law 

  The magnitude of the induced emf is equal to the rate of change of flux-

linkage. 

Induced electromotive force 

  Induced electromotive force is of two types: they are 

i) Dynamically induced emf. 

ii) Statically induced emf. 

Dynamically induced emf 

Dynamically induced emf means an emf induced in a conductor when the 

conductor moves across a magnetic field. The figure shows when a 

conductor  "A" with the length "L" moves across a "B" wb/m
2
 flux density 

with "v" velocity. Then the dynamically induced emf is induced in the 

conductor. This induced emf is utilised in the generator. 

          

2اختباز ذاتي:  

A magnetic flux of 400 μWb passing through a coil of 1200 turns is 

reversed in 0.1 s. Calculate the average value of the e.m.f. induced in 

the coil. 
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1- What faraday laws of electromagnetic induction? 

2- What types of induced electromotive force? 

3- 

 

4- 

 

5- 
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الاختباز 

 القبلي

 الاختباز البعدي الاختبازات الراتية

1 a 1- 

 
2-

 

1 Faraday's laws of Electromagnetic 

induction 

   There are two laws of Faraday's 

laws of electromagnetic induction. 

They are: 

1) First Law.            2) Second 

law. 

 

 

First law 

   Whenever a conductor cuts the 

magnetic flux lines an emf is 

induced in the conductor. 

Second law 

  The magnitude of the induced emf 

is equal to the rate of change of 

flux-linkage. 

 

2 b 

3 c 

4 b 

5 a 

 2   Induced electromotive force are of 

two types: they are 

i) Dynamically induced 

emf. 

ii) Statically induced emf. 

 

3 µr=1.00133 

µ=12.59*10^-7 H/m 

4 H=795.6 AT/m 

B=0.05wb/m^2 

5 H=144AT/m 

H=125.6 AT/m 

References: 

1-Electrical Technology      by – Theraga 

2- Electrical Technology      by – Hughes 

3- Electrical Technology      by – Erick                                                               
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 الوحذة النمطيت الخامست

 

 

 

 -:(Target Population)الـفـئـة المستـهـدفـة  -أ

 -:(Rationale)مبـررات الـوحـدة  -ب

معرفةةة نظرٌةةة عمةةك المحةةوك الكهربةةائً وتركٌبةةه وطرٌقةةة ترتٌةةب الملفةةات واسةةتنتاج 

 ة الدافعة الكهربائٌة ونسبة التحوٌك .معادلة القو

 -:Central Ideas))الـفـكـرة المـركـاٌة  -ت

  المحولات الكهربائٌة    

 قانو  فاراداي  

 )انوا  المحولات )خافظة , رافعة 

 امثلة تطبٌقٌة 

 -:(Objectivesأهـداف الـوحـدة ) -ث

 لى أ :سٌكـو  الـطالب بعـد دراستـهِ لهـذه الـوحـدة قـادراً عـ     

  اجااء المحولات الكهربائٌةٌتعرف على . 

 ٌستنتج قانو  القوة الدافعة الكهربائٌة . 

 )ٌعرف الفرق بٌ  المحولات )خافظة , رافعة . 

طلبة المرحلة الاولى فً قسم المٌكانٌك   
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 المخطط الانسٌابً: -جـ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 الامتحا  الأهداف
 القبلً

الأنشطة 

والبدائك 

فً 

لوحدة 

 لنمطٌةا

 الامتحا  االبعدي

 نعم نعم

اذا 

كانت 

الدر

جة 

≥ 5 

 كلا

 كلا

اذا 

كان

ت 

الدر

جة 

الوحدة 

النمطٌة 

 التالٌة

النظرة 

 الشاملة

 مخطط انسٌابً للتدرب بواسطة الوحدة النمطٌة.
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    ? 1- What types of electrical transformers in terms of 

structure? 

2- What are the uses of electrical transformers? 

3- What is the transformer construction? 

4- What is working principle of transformer? 

5- At no load what are type of losses in transformer? 
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The transformer 

A transformer is a magnetically coupled circuit, i.e., a circuit in 

which the magnetic field produced by time-varying current inone 

circuits induces voltage in another. To illustrate, a basic iron-core 

transformer is shown in Figure. It consists of two coils wound on a 

common core. Alternating current in one winding establishes a flux 

which links the other winding and induces voltage in it. Power thus 

flows from one circuit to the other via the medium of the magnetic 

field, with no electrical connection between the two sides. The 

winding to which we supply power is called the primary, while 

the winding from which we take power is called the secondary. 

Power can flow either direction, as either winding can be used as 

the primary or the secondary. 
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Faraday’s Law 

All transformer operation is described by Faraday’s law. Faraday’s 

law (in SI units) states that the voltage induced in a circuit by a 

changing magnetic field is equal to the rate at which the flux 

linking the circuit is changing. When Faraday’s law is applied to 

iron-core and air-core transformers, however, the results that 

emerge are quite different: Iron-core transformers are found to be 

characterized by their turn’s ratios, while air-core transformers are 

characterized by self- and mutual inductances.  
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 The ratio of primary voltage to secondary voltage is equal to 

the ratio of primary turns to secondary turns. This ratio is called 

the transformation ratio (or turns ratio) and is given the symbol 

a. 

 

  

 
Step-Up and Step-Down Transformers 

A step-up transformer is one in which the secondary voltage is 

higher than the primary voltage, while a step-down transformer is 

one in which the secondary voltage is lower. Since a =Ep/Es, a 

step-up transformer has a<1, while for a step-down transformer, a 

> 1. If a = 1, the transformer’s turns ratio is unity and the 

secondary voltage is equal to the primary voltage.  

 



 
67 

1اختباز ذاتي:  

What is the difference between the actual and the ideal 

transformers? 

2-

 
EXAMPLE-14Suppose the transformer has 500 turns on its 

primary and 1000 turns on its secondary.a. Determine its turn’s 

ratio. Is it step-up or step-down?b. If its primary voltage is ep=25 

sin wtV, what is its secondary voltage?c. Sketch the waveforms. 

Solution 

a. The turns ratio is a =Np/Ns= 500/1000 =0.5. This is a step-up 

transformer. 

b. es=ep/a = (25 sin wt)/0.5 = 50 sin wtV. 

c. Primary and secondary voltages are in phase as noted earlier.  
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H.WIf the transformers have 600 turns on their primary and 120 

turns on their secondary, and Ep= 120 V, what is Es 
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1- 

 

2- 

 

3-

 

4-

 

5-
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References: 

1-Electrical Technology      By – Theraga 

2- Electrical Technology      by – Hughes 

3- Electrical Technology      by – Erick                                                                                    

 الاختباز البعدي الاختبازات الراتية لقبليالاختباز ا

1 Step-Up and 

Step-Down 

Transformers 

1-The working 
principle of the 

electrical transformer 
on Faraday's law of 
electromagnetic to 
induce which states 
that the value of the 

electrical driving force 
(voltage) is 

proportional to the 
magnetic flux change 

rate and for this 
reason, the converter 
does not work in DC 

power systems 
because the constant 

current creates a 
magnetic field 

constant amount of 
change is equal to 
zero cannot create 

voltage timely manner 
 Induction and this is 

one of the main 
reasons for the 

preference AC DC.  

1  
N1=32 

N2=375 
A=0.03m^2 

 

2 Transformers 
are used in 

practical life, 
electrical 

appliances and 
gauges 

2 N1=1060 
N2=53 

E=10.4v 

3 The simple 
element of 

transformer 
consist of two 

coil having 
mutual 

inductance and 
a laminated 

steel core 

3 I1=8.33A 
I2=83.3A 
E2=300v 

Φ=27mWb 

4 Transfers 
electrical 

power from 
one circuit to 

another; it 
does without 

change of 
frequency  

4 Bm=0.563Wb/m2 
V2=1200v 

5 Copper losses 
and eddy 
current 

5 V2=240v 
I1=16.67A 
I2=104.2A 
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 الوحذة النمطيت السادست

 

 

 -:(Target Population)الـفـئـة المستـهـدفـة  -أ

 -:(Rationale)مبـررات الـوحـدة  -ب

 الالمام الشامك بتركٌب واساسٌات تشيٌك واداء المحركات الحثٌة.

 -:Central Ideas))الـفـكـرة المـركـاٌة  -ت

 ت التٌار المتناوبصناف الاا    

 تطبٌق المحركات فً الحٌاة العملٌة 

 لمحركات الحثٌة ثلاثٌة الاوجها 

 مبدا عمك المحركات الحثٌة 

 المفاتٌح الكهربائٌة 

 -:(Objectivesأهـداف الـوحـدة ) -ث

 سٌكـو  الـطالب بعـد دراستـهِ لهـذه الـوحـدة قـادراً عـلى أ :     

 حثٌةٌفهم نظرٌة عمك المحركات ال . 

 ٌلم بخواص المحركات الحثٌة . 

 ٌلم بكٌفٌة تولٌد المجاك الميناطٌسً الدوار فً المحركات الحثٌة . 

 

طلبة المرحلة الاولى فً قسم المٌكانٌك   
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 المخطط الانسٌابً: -جـ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 الامتحا  الأهداف
 القبلً

الأنشطة 

والبدائك 

فً 

لوحدة 

 النمطٌة

 الامتحا  االبعدي

 نعم نعم

اذا 

كانت 

الدر

جة 

≥ 5 

 كلا

 كلا

اذا 

كان

ت 

الدر

جة 

الوحدة 

النمطٌة 

 التالٌة

النظرة 

 الشاملة

 مخطط انسٌابً للتدرب بواسطة الوحدة النمطٌة.
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Put a circle around the letter that precedes the correct answer for 

each of the following 

 The motors convert energy from:-1 

a- mechanical to electrical 

b- electrical to mechanical 

c- Thermal to electrical 

2- The generators convert energy from: 

a- Thermal to electrical 

b- Mechanical to electrical 

c- electrical to mechanical 

 

3- What is the construction of induction motor? 

4- What is type of rotor? 

5- What is the per-phase equivalent circuit of an induction motor? 
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Classification of AC Rotating Machines 

•Synchronous Machines:  

•Synchronous Generators: A primary source of electrical 

energy.  

•Synchronous Motors: Used as motors as well as 

power factor compensators (synchronous condensers).  

•Asynchronous (Induction) Machines:  

•Induction Motors: Most widely used electrical 

motors in both domestic and industrial applications.  

•Induction Generators: Due to lack of a separate field excitation, 

these machines are rarely used as generators.  

 

Energy Conversion  

• Generators convert mechanical energy to electric energy.  

• Motors convert electric energy to mechanical energy.  
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 The 

construction of motors and generators are similar.  

• Every generator can operate as a motor and vice versa. 

 

 

 

Practical Motor Applications: 

 

1. Refrigerators. 

2. Washing machines. 

3. Clocks. 

4. Drills. 

5. Pumps. 

 

Advantages 

– Low Initial Cost - $/Hp 

– Simple & Efficient Operation 

– Compact Size – cubic inches/Hp 

– Long Life – 30,000 to 50,000 hours 

– Low Noise 

– No Exhaust Emissions 

– Withstand high temporary overloads 

– Automatic/Remote Start & Control 
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• Disadvantages 

– Portability 

– Speed Control 

– No Demand Charge 

 Induction motors 

The induction motor is the most commonly used AC motor in 

industrial applications because of its simplicity, rugged 

construction, and relatively low manufacturing costs. The reason 

that the induction motor has these characteristics is because the 

rotor is a self-contained unit, with no external connections. This 

type of motor derives its name from the fact that AC currents are 

induced into the rotor by a rotating magnetic field. 

 

Three-phase Induction Motor  

The three-phase induction motor the most commonly used type of motor in 

industrial applications. In particular, the squirrel-cage design is the most 

widely used electric motor in industrial applications.  

Construction: The main body of the Induction Motor comprises of two 

major parts:  

A. Stator: Stator is made up of number of stampings in which different slots 

are cut to receive 3 phase winding circuit which is connected to 3 phase AC 

supply. The three phase windings are arranged in such a manner in the slots 

that they produce a rotating magnetic field after AC supply is given to them. 

The windings are wound for a definite number of poles depending upon the 

speed requirement.  
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B. Rotor: Rotor consists of cylindrical laminated core with parallel slots that 

carry conductor bars.  

 

Two types of Rotor:  

1. Wound Rotor/slip ring: The terminals of the rotor windings are 

connected to insulated slip rings mounted on the rotor shaft. Carbon brushes 

bearing on these rings make the rotor terminals available to the circuitry 

external to the motor. The rotor winding is usually short circuited through 

external resistances that can be varied.  

 

 
 

 

 
 

2. Squirrel Cage:  
 
A squirrel cage rotor has a winding consisting of conducting bars (of copper 

or aluminum) short-circuited at each end by conducting end rings.  
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 اختبار راتي:

Why make a stator from sheet metal? 

Working Principle:  

When balanced 3-phase AC voltages are applied to the stator 

terminal, stator currents flow through the stator circuits. These 

currents produce a rotating mmfthat can be represented as a 

rotating magnetic field. This rotating magnetic field induces 

voltages in the rotor windings, by Faraday’s law. These induced 

voltages, in turn, cause balanced currents to flow in the short-

circuited rotor. These rotor currents then produce a rotor mmf, 

which can also be represented as a rotating magnetic field. The 

interaction of these two rotating magnetic fields produces an 

electromagnetic torque Te, which is used to turn mechanical load 

Tm. At steady state. 
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The following sequence of events takes place: 

 A voltage E = BLv is induced in each conductor while it is 

being cut by the flux (Faraday’s Law) 

 The induced voltage produces currents which circulate in a loop 

around the conductors (through the bars). 

 Since the current-carrying conductors lie in a magnetic field, 

they experience a mechanical force (Lorentz force). 

 The force always acts in a direction to drag the conductor along 

with the magnetic field. 

 

1اختباز ذاتي:   

Why make the stator from iron sheet? 

 

Switchgear 

     The apparatus used for switching; controlling and protecting the 

electrical circuits and equipment is known as switchgear. The 

switchgear equipment is essentially concerned with switching and 

interrupting currents either under normal or abnormal operating 

conditions. 

Switchgear Equipment: 

1. Switches: A switch is a device which is used to open or close an 

electrical circuit in a convenient way.  It can be used under full 

load or no load conditions but it cannot interrupt the fault 

currents. When the contacts of a switch are opened an arc is 
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produced in the air between the contacts. This is particularly 

true for circuits of high voltage and large current capacity. 

2.   Fuse: A fuse is a short piece of wire or thin strip which melts 

when excessive current flows through it for sufficient time. It is 

inserted in series with the circuit to be protected. Under normal 

operating conditions the fuse element it at a temperature below 

its melting point. Therefore it carries the normal load current 

without overheating. However when a short circuit or overload 

occurs the current through the fuse element increases beyond its 

rated capacity. This raises the temperature and the fuse element 

melts. 

3.  Circuit breakers:  

A circuit breaker works as a switching device as well as a 

current interrupting device. It does this by performing the 

following two functions: 

 

1. Switching operating during normal working of operation 

and maintenance. 

2. Switching operation during abnormal conditions that may 

arise such as over current; short circuit etc. 
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Figure shows the circuit breaker 

 

 

When any high voltage circuit is interrupted there is a tendency 

towards an arc formation between the two separating contacts. 

Therefore the major aim in a circuit breaker design is to quench the 

arc rapidly enough to keep the contacts in normal state by one of 

the following methods; 

1. High resistance interruption: in this method arc resistance is 

increased. This method is generally used in DC circuit 

breakers and low medium voltage AC circuit breakers. 

2. In this method: the arc is interrupted at a current zero 

instance. At that instance. The air between the separating 

contacts is anodized by introducing fresh air sf6 gas or for an 

AC are interruptions. 
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 2اختبار ذاتً :

A three-phase induction motor is wound for four poles 

and is supplied from a 50 Hz system. Calculate: 

(a) The synchronous speed; 

(b) The speed of the rotor when the slip is 4 per cent; 

(c) The rotor frequency when the speed of the rotor is 

600 r/min. 

 

 

1- what are the classification of ac rotating machines? 

2- what are the switchgear equipment? 

3- 

 

4-
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5- 

 

 

 تباز البعديالاخ الاختبازات الراتية الاختباز القبلي
1 b To minimize the eddy currents 

created due to exposure iron 
magnetic field variable that 
heat 
Q.2 

 

1 Classification of AC Rotating Machines 

•Synchro

nous 

Machine

s: 

•Synchronous Generators: A 

primary source of electrical 

energy.  

•Synchronous Motors: Used 

as motors as well as power 

factor compensators 

(synchronous condensers).  

•Asynchronous (Induction) Machines:  

•Induction Motors: 

Most widely used 

electrical motors in 

both domestic and 

industrial applications.  

•Induction Generators: Due to lack of a 

separate field excitation, these machines 

are rarely used as generators.  

 

2 c 

3 Stator and rotor 

4 Squiral cage rotor 
;phase wound or 

wound rotor 

5 

 
 2 Switches , fuse , circuit breaker 

3 P=20 pole , Slip=3.33% 

4 P=6  ,  NS=1000 r.p.m  ,  NO. OF slot=54 

5 Nr=1440 r.p.m , Fr=30 Hz S=0.6   ,  
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