
            

 

          Republic of Iraq 

Ministry of Higher Education  

     and Scientific Research 

Al-Mustaqbal University College 

Computer Engineering Techniques Department 

 

Subject:  Fundamentals of Electrical Engineering 

First Class
 

Lecture One 

 

 

 

 

By 

Dr. Jaber Ghaib 

MSc. Sarah Abbas 

 

 

 

 

 

 

 



   

Page 2 of 9 
 
 

 

Department of Computer Engineering Techniques (Stage: 1) 
Fundamentals of Electrical Engineering 

Dr.: Jaber Ghaib & M.Sc. Sarah Abbas 

SarahAbbas@mustaqbal-college.edu.iq 

  (SI)النظام الدولي لىحدات القياس  -1

 صًى انُظاو انذٔنً نهٕحذاث نٍغخخذو فً جًٍغ فشٔع انؼهى ٔانخقٍُت.

ػُذ اَؼقاد انًؤحًش انؼاو انشابغ ػشش نهًقاٌٍظ ٔ الأصاٌ حى اخخٍاس عبغ كًٍاث  1791ففً عٍ 

 فٍضٌائٍت اعاعٍت نخكٌٕ اعاط انُظاو انذٔنً نهٕحذاث.

 (SI( ٔحذاث انقٍاط الاعاعٍت فً انُظاو انذٔنً نهٕحذاث )1انجذٔل )

 الرمز وحدة القياس الكمية الفيزيائية ت

 m يخش انطٕل  1

 kg كٍهٕ جشاو انكخهت 2

 s ثاٍَت انضيٍ 3

 K كهفٍٍ دسجت انحشاسة 4

 A ايبٍش شذة انخٍاس انكٓشبائً 5

 mol يٕل كًٍت انًادة 6

 cd شًؼت شذة الإضاءة 9

فً انقٍاعاث انفٍضٌائٍت حكٌٕ بؼض قٍى انكًٍاث انفٍضٌائٍت صغٍشة جذاً, ٔبؼضٓا الاخش كبٍش 

 انؼذد ػشش فً قٍاعاحُا. فًثلاً انؼذد:جذاً, نزنك َغخخذو يؼايلاث 

3560000000m=3.56*10
9 

m 

0.000000492 s= 4.92 *10
-7

 s 

 ( يضاػفاث ٔكغٕس انٕحذاث2انجذٔل )

10 انًؼايم
24 

10
21

 10
18

 10
15

 10
12

 10
9

 10
6

 10
3

 10
2

 10
1

 

 دٌكا ْكخٕ كٍهٕ يٍغا غٍغا حٍشا بٍخا إكضا صٌخا ٌٕحا الاعى

 Y Z E P T G m k h Da انشيض

 

10 انًؼايم
-1

 10
-2

 10
-3

 10
-6

 10
-9

 10
-12

 10
-15

 10
-18

 10
-21

 10
-24

 

 ٌٕكخٕ صٌبخٕ احٕ فًخٕ بٍكٕ َإَ ياٌكشٔ يٍههً عُخً دٌغً الاعى

 D C M µ N P f a z y انشيض
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 يلاحظت: انجضء انًظهم شائغ الاعخخذاو فً انخطبٍقاث انؼهًٍت.

10*1.27فً حغاب انقذسة 
9 
W = 1.27GW  

10*2.35ٔفً حغاب انضيٍ   
-9 

s =2.35 ns 

                       

                                              
 

  
       

 نخحٌٕم دقٍقخٍٍ انى ثٕاٌ          

         (
    

     
)         

 Electrical Current and Electricالتيار الكهربائي والشحنة الكهربائية  -2

Charge 

 (: Iشدة التيار الكهربائي )

( ٔحكٌٕ t( خلال يقطؼّ فً صيٍ قذسِ )qٌُشأ انخٍاس انكٓشبائً بًٕصم يا ارا يشث شحُت )

 قًٍت ْزا انخٍاس انثابج

 [ ]  
 [ ]

 [ ]
 

 ًْٔ يٍ انٕحذاث الاعاعٍت. [A]ٔ انٕحذة انؼًهٍت نهخٍاس ًْ الايبٍش 

 (:qالشحنة الكهربائية )

, ٔ انكٕنٕو ْٕ كًٍت انشحُت انخً حًش خلال [C]ٔحذة قٍاط انشحُت انكٓشبائٍت ًْ انكٕنٕو 

 يٕصم َٔشأ ػُٓا حٍاس قًٍخّ أيبٍش ٔاحذ فً صيٍ قذسِ ثاٍَت ٔاحذة:

 [ ]      
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 (:eالشحنة النىعية للألكترون )

انشحُت, بًؼُى  يٍ انثٕابج انفٍضٌائٍت ًْٔ اصغش كًٍت نهشحُت, ٔحغخخذو كٕحذة طبٍؼٍت نقٍاط

 اٌ اي كًٍت يٍ انشحُاث حكٌٕ يضاػفاً صحٍحاً نٓزِ انكًٍت ٔ قًٍخٓا:

                    

 

Example 1: Find the charge in coulombs of 5.31*10
20

 electrons. 

Solution: Charge of an electron is 1.602*10
-19

C. 

The total charge is 5.31*10
20

 electrons * 1.602*10
-19

. 

C/1 electrons= 85.1 C. 

 

Example 2: an electric charge is flowing through conductor with value 

of (0.16 C) at every (64s). Calculate the current flow through the 

conductor with ampere. 

Solution: 

      

  
 

 
 

    

  
            

Example 3: calculate the time required (4*10
16

) electrons to flow 

through conductor, if you know that the electric current equal to (5mA). 

Solution: 

Charge= No. of electrons* Charge of an electron 
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Example 4:  If a current of 10 A flows for four minutes, find the 

quantity of electricity transferred. 

Solution: 

Quantity of electricity            q = I×t coulombs. 

 I = 10 A 

And  t = 4 × 60 = 240 s. Hence 

q = 10 × 240 = 2400 C 

 

Example 5: calculate the number of electrons that produce electric 

charge of magnitude (320µC) 

Solution: 
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Example 6: Find the current must flow if 60 C is to be transferred in 4s. 

Solution: Current is the rate of charge movement in coulombs per 

second. So, 

 

I = q/t = 60C/4s = 15 C/s = 15 A. 

Example 7: Each second 10
17

 electrons flow from right to left across a 

cross-section of a wire attached to the two terminals of a battery. 

Calculate the magnitude and the direction of current in the wire. 

Solution: 

  
 

 
 

   

 
 

Here    n=10
17

 ;      e=1.6×10
-19

 C   ;   t = 1 s 

  
                  

 
            

The direction of current is from left to right i.e. opposite the direction of 

electron flow. 

Example 8: A 60 W light bulb has a current of 0.5A flowing through it. 

Calculate (i) the number of electrons passing through a cross-section of 

the filament (ii) the number of electrons that pass the cross-section in 

one hour. 

 Solution: (i). 
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(ii). Charge pass the cross-section in one hour is 

                           

New,                  q=n e 

  
 

 
 

    

         
                         

 

 (Electric Potentialالجهد الكهربائي ) -3

( أٔ انطاقت انلاصيت نُقم شحُت كٓشبائٍت W( بٍٍ َقطخٍٍ ْٕ انشغم )Vفشق انجٓذ انكٓشبائً )

(q بٍٍ انُقطخٍٍ. ٔٔحذة قٍاعّ انفٕنج )[V] . 

 [ ]  
 [ ]

 [ ]
 

  
 

 
 

   

   
 

     

   
 

Example 9: Find Vab, the voltage drop from point a to point b, when 

positive charge 16C moving from point b to point a requires 0.8J. 

Solution: 

                Vab = Wab /Q = 0.8/16 = 0.05 V. 
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Example 10: calculate the electric energy required to move charge of 

(50µC) between two points the potential between them (6V). 

 [ ]  
 [ ]

 [ ]
 

                                   

 

Example 11: what quantity of charge must be delivered by a battery 

with a potential difference of 100V to do 500J work? 

Solution: total charge 

  
 

 
 

   

   
    

 

  (Electric powerالقدرة الكهربائية ) -4

 .[W]ًْ انشغم انًبزٔل ػهى ٔحذة انضيٍ, ٔٔحذة قٍاعٓا 

 [ ]  
  [ ]

  [ ]
 

                     [ ]  
 [ ]

 [ ]
 

     

 
     

                                         [ ]   [ ]  [ ] 
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Q1: how much current is flowing in a circuit where 1.27×10
15

 electrons 

move past a given point in 100 ms? 

Ans.[2.03 mA] 

Q2: the current in a certain conductor is 40 mA. 

(i) Find the total charge in coulombs that passes through the 

conductor in 1.5s. 

(ii) Find the total number of electrons that pass through the conductor 

in that time. 

Ans.[(i) 60 mC, (ii) 3.745 ×10
17

 electrons] 

 Q3: how much work will be done by an electric energy source with a 

potential difference of 3kV that delivers a current of 1 A for 1 minute? 

Ans.[180 kJ] 

Q4: A 300V energy source delivers 500mA for 1 hour. How much 

energy does this represent? 

Ans.[540 kJ] 

 

 

 

 


