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Subject: Grade 12 Physics 

Term 1 

Week: 8 Lesson: 37A 

Unit: 11.5 Electricity principals 

Topic: Wheatstone bridge and potentiometer 

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

 

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 

How to use the Wheatstone bridge 

Following are the steps to follow when connecting a Wheatstone bridge circuit: 

1. Connect 𝑅𝑥 to terminals of the bridge with good, tight contacts. This minimizes contact 

resistance. 

2. Set galvanometer to least sensitive settings. This will prevent damage to the D’Arsonval 

movement if it is severely unbalanced. 

3. Adjust variable resistor until zero deflection or a null on the galvanometer is reached. This 

indicates zero current. 

4. Set scale to a sensitive setting, and null again. 

5. Continue until the most sensitive scale setting is reached. 

6. Read resistance directly from galvanometer or calculate using the formula 𝑹𝒙 = 𝑹𝟑(𝑹𝟐 𝑹𝟏⁄ ) 

 

Errors of the bridge 

Possible errors include: 

1. Discrepancies between the true and stated resistance values in the three known branches of 

the bridge circuit. This error can be estimated from the resistor tolerances. 

2. Changes in the known resistance values due to self-heating effects. 

3. Thermal voltages in the bridge or galvanometer. 

4. Balance-point error caused by lack of galvanometer sensitivity. 

5. Lead and contact resistances introduced when making low resistance measurements. 

 

POTENTIOMETER 

Accurate measurements of DC voltages (emf) can be done using potentiometers. The operation 

principle of potentiometer allows us to determine an unknown emf. The potentiometer is a null-



PORT MORESBY GRAMMAR                          SCIENCE DEPARTMENT                           GRADE 12 PHY 
Page 2 of 3 

 

© Copyright 2021 Port Moresby Grammar School Limited – All Rights Reserved 

balance instrument in which the unknown voltage is compared with an accurate reference voltage. 

The voltages are adjusted until both are equal. See example below. 

 

Example: A potentiometer is set up as shown. The balance point for the unknown emf is found at 

25.5 cm from the left-hand end of the meter wire. If the driver cell has an emf of 3.0 V and negligible 

internal resistance, find that of the unknown emf. 

 
 

Solution: 𝑉 = 3.0 × 25.5 100⁄ = 0.765𝑉 

 

 

Since there is no current flow at the null point, errors due to IR (Ohms law) drops are eliminated. 

See figures a, b and c in your Savebuk 11 Physics Textbook, page 251. 

 

Practice Exercise 37A: 

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. If the potentiometer in the above circuit read 1.5 V, what would have been the emf on the driver 

cell? Assume the internal resistance of the driver cell is zero and the balance point is found half-

way along a 150-cm wire. 

 

You can follow these simple steps to solve this problem: 

(i) List all given and unknown data. 

(ii) Redraw the above circuit diagram into your exercise book. Ensure all components are 

labelled correctly. 

(iii) Calculate the emf on the driver cell. 

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

……… 

2. The following circuit diagram shows a typical Wheatstone bridge circuit set-up. If 𝑅1 is 

30Ω and 𝑅3 is 20Ω. What is the resistance of the unknown 

resistor 𝑅𝑥 when the rheostat is adjusted to give 60Ω. 
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You can follow these simple steps to solve this problem: 

(i)  List all given and unknown data with their respective values. 

(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 

resistance value of the resistor 𝑅𝑥 ……… 

 

 

 

You should be able to develop understanding of how the Wheatstone bridge and 

potentiometer circuit is set up and their working principles when conditions are balanced. 


