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 University ID 
 Section 

Day (                ), time from (               ) to (          ) Lab time 

  Exp. 5:  whetstones bridge        ةیرتملا نوتستیو ةرطنق       ) ةیرتملا ةرطنقلا( 5 ةبرجتلا
 -:ةبرجتلا فادھأ
 ةمواقم ةمیق سایقل ةیرتملا نوتستیو ةرطنق مادختسا -１

 ةلوھجم
 ةلوھجملا ةمواقملا كلسل ةیئایزیفلا صئاصخلا داجیإ  -２
 ةمدختسملا ئدابملاو يرتملا نوتستیو رسج بیكرت ةسارد  -３

 .ةیضایرلا نیناوقلل لوصولل

Purpose of the exp.  
１- Use the Wheatstone Bridge to measure the 

unknown electrical resistance. 
２- Find the physical Properties of the unknown 

resistance wire.  
３- learn the structure and principles of the 

Wheatstone Bridge. 
 )Equations ( ةیضایرلا نیناوقلا

 
symbol meaning unit 

𝑅! 
Unknown resistance of the wire 

فلملا )كلسلل ( ةلوھجملا ةمواقملا  Ω 

𝑅" 
resistance value of Resistance box 

تامواقملا قودنص ةمواقم  Ω 

𝐿# 
The length of the part of the wire of the vault opposite the 

unknown resistance 
) ةلوھجملا ةمواقملل لباقملا ءزجلا ( كلسلا لوط  

𝒎 
 

𝐿$ 
The length of the part of the wire opposite the box of resistors 

تامواقملا قودنصل لباقملا كلسلا نم لوطلا  
𝒎 
 

𝐿! The length of the wire of with unknown resistance 
ةلوھجملا ةمواقملا كلس لوط  

𝒎 
 

𝐴! Wire’s cross-sectional area unknown resistance 
ةیرئادلا كلسلا عطقم ةحاسم  

𝒎𝟐 
 

𝑟 The radius of the unknown wire resistance 
ةلوھجملا ةمواقملل مدختسملا كلسلا رطق فصن  

𝒎 
 

𝝆 Resistivity of the wire 
كلسلل ةیعونلا ةمواقملا  

Ω	.𝒎 
 

𝝈 Electrical conductivity of the wire 
ةیلصوملا  (Ω	.𝒎)&𝟏 

 

لیصوت كلاسأ ،تامواقم قودنص ،رتمونافلج ، ةلوھجم ةمواقم ،ةیرتملا ةرطنقلا ،رایت ردصم-:تاودلأا   
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 circuits 

 
              fig 1                                                                                fig 2        
Theory 

The Wheatstone bridge is a circuit used to compare an unknown resistance with a known 
resistance. A Wheatstone Bridge is 4 resistors connected in the form of a square with 
galvanometer connected across one diagonal and a voltage source across the other, as 
shown in the circuit fig. When the Galvanometer indicates zero current, the bridge is 
balanced. under these conditions, the voltage drop from A to C must be the same as that 
from A to D. Similarly, the voltage drop from B to D must be the same as that from B to C. 

 I1R1 = I2R 3 ….1  I1R2 = I2R 4 .…2 

By divided 1 by 2                  
!!
!"
= !#

!$
																										𝑅1

𝑅2
=

𝝆𝑳𝟏
𝑨𝒙

𝝆𝑳𝟐
𝑨𝒙

 

       
𝑹𝟏
𝑹𝟐
= 𝑳𝟏

𝑳𝟐
 

 
Procedure 

1. We connect the circuit fig 2 and make sure that the volt switch is at the lowest value and that the 
current switch is at the highest value.  

2. turn on the battery (voltage source) and place the voltage on the specified value not exceeding 1 
volt. 

3. Change the keys of the resistor-box to reach the required first value in the table and then move 
the slider on the ruler until the galvanometer index reaches zero) the touch of the shutter that 
gives the reading zero in the galvanometer is divided the length of the ruler into two parts 𝐿!  
and	𝐿". 

4. Record of 𝐿! values (corresponding to the unknown resistance wire) and  𝐿" (corresponding to 
the known resistance - resistancebox-)  

5. Repeat step 3 for the next resistances in the table.  
6. Calculate using equation (1) 𝑅# value at all the values of 𝑅$	in the table. 
7. Find the average 		𝑅#$$$$ readings.   Then calculate the area of the wire section 	𝐴# = 𝝅		𝒓𝟐	from the 

suspended where the radius of the wire section is given. 
8. Calculate using the lingering (1-3) the value of the resistivity 𝝆 = 𝑹𝒙

𝑨𝒙
𝑳𝒙
	. then conductivity 𝝈 =

𝟏
𝝆
 

9. By reference to the tables of resistivity 𝝆 in physics books or the Internet, determine the type of 
wire material used in the experiment  Electrical resistivity and conductivity - Wikipedia . 
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what is the material of the wire used as unknown resistance in this experiment?  

……………………………………………………………………………………...... 

     𝑟	 = 𝟎. 𝟎𝟕𝟔𝟐	𝒎𝒎 = 𝟕. 𝟔𝟐 × 𝟏𝟎+𝟓𝒎 

				𝐴! = 𝝅		𝒓𝟐 = 𝝅 × (𝟕. 𝟔𝟐 × 𝟏𝟎−𝟓)𝟐 

= 𝟏. 𝟖 × 𝟏𝟎#𝟖𝒎𝟐 

				𝐿! =20 m 

𝑅% 𝐿& 𝐿' 𝑅! = 𝑅%
𝐿&
𝐿'

 

50    
60    
70    
80    
90    

				𝑅!1111 =  

𝝆 = 𝑹𝒙
𝑨𝒙
𝑳𝒙

= 𝝈 =
𝟏
𝝆
= 


