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Resistors and Ohm’s Law 

 (Electric Resistanceالمقاومة الكهربائية ) -1

انجٓذ( عُذيا ًٌش انرٍاس انكٓشتائً خلال يضاس يعٍٍ ذفمذ الانكرشَٔاخ انطالح انذافعح ) 

انرً ذرحٕل يعضًٓا انى حشاسج ًٌٔكٍ ذفضٍش رنك تًا ٌحذشّ انًٕصم ) يضاس انرٍاس( يٍ 

 يمأيح فً طشٌك الانكرشَٔاخ.

عهى آَا ًْ خاصٍح اعالح يشٔس انرٍاس انكٓشتائً فً  (Resistance) ٔذعشف انًمأيح

أو ٌٔشيز نٓا تانشيز  ( َضثح نهعانى الانًاOhmًَانًٕصم ٔذماس لًٍح انًمأيح تٕحذج الأو )

(Ω.) 

ٔاٌ ٔحذج لٍاس انرٕصٍهٍح  ,(G) (conductanceاٌ يمهٕب انًمأيح ذعشف تانرٕصٍهٍح )      

 .s(, siemensًْ صًُز )

 دائشج انًمأو ًْ انذائشج انرً ذثذد انطالح انكٓشتائٍح )عادذاً عهى شكم حشاسج(. 

ًْٔ خاصٍح نهًادج, ٔذعرًذ انًمأيح   Resistivityاٌ انًمأيح انُٕعٍح ) انًمأيٍح(  

 انًٕصم عهى شلاز عٕايم:انكٓشتائٍح نضهك 

 )حشف لاذًٍُ سٔ( 𝜌َٕع يادج انًٕصم   -1

 .( ( طشدٌاً يع )R( حٍس ذرُاصة )  طٕل انضهك ) -2

 (.A( عكضٍاً يع )R( حٍس ذرُاصة  )Aيضاحح يمطع انضهك ) -3

                               
 

 
 

  ٔيُٓا                                                    
 

 
 

  𝜌 
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𝜌    
 

 
 

 (.  𝛺ٔحذج لٍاس انًمأيح انُٕعٍح ًْ )أو. يرش()

 

Example 1: 

 Find the resistance of an aluminum wire that has a length of 1000 

m and a diameter of 1.626 mm. The wire is at 20 C
0 

with resistivity of 

2.83*10
-8    

Solution: 

               

Example 2: A coil consists of 2000 turns of copper wire having a cross-

sectional area of 0.8mm
2
. The mean length per turn is 80cm and the 

resistivity of copper is 0.02 𝛺     Find the resistance of the coil and 

power absorbed by the coil when connect across 110V d.c. supply. 

Solution: 

Length of the coil,                    
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  𝜌 
 

 
           

    

   
           

               
  

 
 
    

  
          

 

Example 3:  

(a) A rectangular carbon block has dimensions 1.0 cm * 1.0 cm * 50 cm. 

i. What is the resistance measured between the two square ends? 

ii.  Between two opposing rectangular faces / Resistivity of carbon at 

20
0
 C is 3.5*10

-5
    . 

(b) A current of 5 A exists in a 10   resistance for 4 minutes (i) how 

many coulombs and (ii) how many electrons pass through any section of 

the reisitoor in this time? Charge of the electron =1.6*10
-19

 C. 

 

Solution:  

(a) (i)                         𝜌 
 

 
 

         Here,            A=1*1=1 cm
2
 = 10

-4
 m

2
  ;        l=0.5 m 

                              R = 3.5 * 10
-5

*0.5/10
-4

 = 0.175   

(ii)  Here,              l= 1 cm    ;    A=1*50=50 cm
2
 = 5* 10

-3
 m

2
 

                              R = 3.5 * 10
-5

 * 10
-2

/(5 * 10
-3

) = 7 * 10
-5      

(b)   (i)                  Q = I t = 5 * ( 4* 60 ) = 1200C 



   

Page 5 of 10 
 
 

 

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

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

SarahAbbas@mustaqbal-college.edu.iq 

(ii)                        
 

 
 

    

         
         

 

ٔتًا اٌ يمأيح انًٕصم ذعرًذ عهى دسجح انحشاسج اسذفاعاً ٔاَخفاضاً فاٌ انعلالح تٍٍ شذج 

( ذكٌٕ غٍش خطٍح, ٔانحمٍمح اٌ انرغٍٍش فً دسجح انحشاسج V( ٔفشق انجٓذ )Iانرٍاس انكٓشتائً )

 انًمأيح انُٕعٍح ٔفك انًعادنح انرانٍح: ٌضثة ذغٍشاً فً

    (     ) 

𝜌  𝜌 (     ) 

 ( انًمأيح انُٕعٍح ٔانًمأيح عُذ دسجح انحشاسج انجذٌذج عهى انرٕانً.R( ٔ )𝜌حٍس اٌ )

(  (ٔ )𝜌 .انًمأيح انُٕعٍح ٔانًمأيح عُذ دسجح انحشاسج انًعهٕيح) 

 

 

C/1]يعايم انًمأيح انُٕعٍح ٔٔحذذّ     
0
k/1]أ  [

0
]. 

C]( ٔٔحذذّ T2-T1انرغٍش فً دسجح انحشاسج )   : 
0
k]أ  [

0
]. 

Example 4: A coil of copper wire has a resistance of 100 when its 

temperature is 0 C
0
. Determine its resistance at 70 C

0
 if the temperature 

coefficient of resistance of copper at 0 C
0
 is 0.0043/C

0
. 

Solution: 

      (      ) 

       (           ) 

    (       )         
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Example 5: A platinum coil has a resistance of 3.146   at 40
0
 C and 

3.767   at 100
0
C. Find the resistance at 0

0
C . 

 

 

 

Example 6: A potential difference of 250 V is applied to a field winding 

at 15
0
C and the current is 5 A. what will be the mean temperature of the 

winding when current has fallen to 3.91 A, applied voltage being 

constant. 

 Assume             

 

Example 7: A coil of copper wire has resistance of 90   at 20
0
 C and is 

connected to a 230V supply. By how much the voltage will be increased 

in order to maintain the current constant if the temperature of the coil 

rises to 60
0
 C? Take the temperature coefficient of resistance of copper 

as 0.00428 from 0
0
C. 
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Q1: the resistivity of a ferric-chromium-aluminum alloy is 51*10
-8

 

   . A sheet of the material is 15 cm long, 6 cm wide and 0.014 cm 

thick. Determine resistance between (a) opposite ends and (b) opposite 

sides. 

Ans.(9.1*10
-3  , 79.3*10

-10  ). 

 

Q2: Two coils connected in series have resistance of 600   and 300   

with tempt. coeff. Of 0.1% and 0.4% respectively at 20
0
 C. Find the 

resistance of the combination at a tempt. Of 50
0
 C. What is the effective 

tempt. coeff. Of combination? 

Ans. (954  , 0.002)  

Q3: A coil has a resistance of 18   when tis mean temperature is 20
0
 C 

and of 20   when its mean temperature is 50
0
 C. Find its temperature 

rise when its resistance is 21   and the surrounding temperature is 15
0
 

C. 

Ans.(50
0
 C)  
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Q4: In a test to determine the resistance of a single-core cable, an 

applied voltage of 2.5 V was necessary to produce a current of 2A in it 

at 15
0
 C. 

(a) Calculate the cable resistance at 55
0
 C if the temperature coefficient 

of resistance of copper at 0
0
 C is 1/235 per

0
 C. 

(b) If the cable under working conditions carries a current of 10A at this 

temperature, calculate the power dissipated in the cable. 

Ans. [(a) 1.45  ,  (b)145W] 

 

 اومقانىن  -2

كًا ركش صاتماً اٌ انًمأيح فً انذائشج انكٓشتائٍح ذعٍك يشٔس انرٍاس فً انًٕصم        

ٔتاصرخذاو ْزِ انخاصٍح لاو انعانى أٔو تإجشاء تعض انرجاسب عهى انذٔائش انكٓشتائٍح ٔٔجذ 

تٍٍ  تانرجشتح اٌ يشٔس انرٍاس فً دائشج يا ٌعرًذ عهى لًٍح انًمأيح فً انذائشج ٔعهى فشق انجٓذ

طشفً انًمأيح. ٔنمذ تٍُد ْزِ انرجاسب اٌ ْزِ انعلالح ًْ علالح خطٍح اي اٌ تزٌادج لًٍح 

 انًمأيح ٌكٌٕ يمذاس انُمص فً انرٍاس يًاشلاً, ٔانعكش صحٍح اٌضاً.

    

 اي اَّ ُْانك علالح طشدٌح تٍٍ انرٍاس ٔانجٓذ

  
 

 
  

 ٔانمإٌَ انضاتك ْٕ لإٌَ أٔو ٌُٔص عهى :

رٍاس انًاس فً دائشج ٌرُاصة طشدٌاً يع فشق انجٓذ عكضٍاً يع انًمأيح. ْٕٔ يٍ اْى اٌ ان

 انمٕاٍٍٍَ حٍس ٌعرًذ عهٍّ فً ذحهٍم انذٔائش انكٓشتائٍح.
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ٔ 

  
 

 
 

         
  

 
 

         ٔكزنك                              
  

 
 

أٔو ٔيصذس فٕنطٍح كًا فً انشكم  111يمأيح  يمذاسْا ٔتاصرخذاو دائشج تضٍطح ذركٌٕ يٍ 

 انرانً

 

ٔتزٌادج فشق انجٓذ تصٕسج ذذسٌجٍح شى َمٕو تمٍاس انرٍاس انًاس فً انذائشج. يًا صثك ًٌكُُا عًم 

 انجذٔل انرانً:

R=100 Ω 

I V 

1 10 

2 20 

3 30 

4 40 

5 50 
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6 60 

7 70 

8 80 

9 90 

10 100 

انعلالح انرانٍح تٍٍ انرٍاس ٔانجٓذ حٍس ٌكٌٕ انرٍاس ْٕ الاحذاشٍاخ انصادٌح ٔانجٓذ شى َمٕو تشصى 

 ْٕ الاحذاشٍاخ انضٍٍُح.

 

 

   

 


