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Subject: Grade 12 Physics 

Term 1 

Week: 8 Lesson: 36A 

Unit: 11.5 Electricity principals 

Topic: Wheatstone bridge and potentiometer 

Sub–topic: The Wheatstone bridge circuit and how it works 

 

Introduction: 
This lesson is made up of lesson notes and practice exercise. 
 
Instruction:  
Follow the steps given below and work through the lesson. 
Step 1:  Copy the header into your exercise book. Make sure that your Handwriting is neat and 
              legible. 
Step 2: Go through the lesson notes and copy or make summary notes in your exercise book.   
Step 3: Do Practice Exercise.  
Step 4: After you have completed the practice exercise, revise well and correct your mistakes, if 
any.  (I will be checking your Exercise Book when you return to School).  
 
Lesson notes: 
Read through your lesson notes and write your notes by copying all the information, make 
summary notes or cut and paste into your exercise book.  

READ AND MAKE NOTES 

A bridge is a name given to a special class of measuring circuits. A Wheatstone bridge is an electrical 

circuit used to measure unknown electrical resistance. The primary benefit of the circuit is its ability 

to provide extremely accurate measurements. Wheatstone bridge 

measurements are accurate to 0.1%. Thus, the values obtained are 

far more accurate than those obtained from an ohmmeter 

(instrument for measuring resistance) or the voltmeter–ammeter 

method. 

 

The circuit of a Wheatstone bridge is as shown on the left where 𝑅𝑥 

is the resistance to be measured. 

 

The Wheatstone bridge works on the principle that no current will flow through the galvanometer 

placed between points 𝑏 and 𝑐 if there is no potential difference between them. The bridge is said 

to be balanced if there is no current flow between points 𝑎 and 𝑏. 

 

The balanced condition is met when the voltage 𝑉0 is divided in the path 𝑎𝑏𝑑 by resistors 𝑅1 and 𝑅2 

and 𝑎𝑐𝑑 by 𝑅3 and 𝑅𝑥. This leaves points 𝑏 and 𝑐 at the same potential, hence no current flow. No 

conduction through the galvanometer implies that: 
𝑅𝑥

𝑅3
=

𝑅2

𝑅1
            .  .  . (𝑏𝑎𝑙𝑎𝑛𝑐𝑒𝑑 𝑐𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛)  
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As shown in the image on the right, 𝑅2 can be a variable resistor. This 

variable resistor (rheostat) is used to adjust current flow until zero current 

between points 𝑏 and 𝑐 is achieved. The resistance of 𝑅𝑥 can now be read 

off directly from the dials on the galvanometer since the dial settings 

correspond to the variables in the equation; 

𝑅𝑥 = 𝑅3 (
𝑅2

𝑅1
)       .  .  . (𝑏𝑎𝑙𝑎𝑛𝑐𝑒𝑑 𝑐𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛 𝑓𝑜𝑟𝑚𝑢𝑙𝑎 𝑟𝑒𝑎𝑟𝑟𝑎𝑛𝑔𝑒𝑑)  

 

 

Practice Exercise 36A: 

Write the questions first and then your answers in complete sentences with correct spelling of 
terms and appropriate calculations where required. 

READ AND ANSWER QUESTIONS 

1. Design a Wheatstone bridge circuit consisting of the following components: 𝑅1 = 15Ω, 𝑅2 =

25Ω, 𝑅3 = 10Ω 𝑎𝑛𝑑 𝑅𝑥. In your design, include a supply voltage of 𝑉𝑠 = 9𝑉 and a galvanometer. 

 

You can follow these simple steps to design your circuit: 

(i) List all the circuit components given. More like listing your given and known data before 

doing calculations. 

(ii) Sketch your circuit diagram. 

 

 

2. Calculate the value of 𝑅𝑥 in the above circuit. 

You can follow these simple steps to do your calculation: 

(i) List all given and unknown data 

(ii) Rearrange the Wheatstone bridge balanced condition formula and make the unknown 

variable 𝑅𝑥 the subject 

(iii) Solve for 𝑅𝑥 

(iv) Do not forget to include a nice conclusion at the end. For example; Thus, the value of 

𝑅𝑥 …….. 

 

 

 

 

You should be able to develop understanding of how the Wheatstone bridge circuit is set 

up and its working principles when conditions are balanced. Note: sometimes the term 

‘ideal’ is used instead of balanced. They mean the same thing. 


