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WORKSHEET 2   CIRCUITS WITH INTERNAL RESISTANCE 
 
A DoE/Feb. – March 2009  QUESTION 12 

The battery in the circuit below has an emf of 12 V 
and an internal resistance of 0,2 Ω. 
The resistance of the connecting wires can be 
ignored . 
 
12.1 Calculate the current, I, that flows through the 

battery. (6) 

12.2 How will the reading on the voltmeter be 
affected if the 9 Ω resistor is removed and 
replaced with a conducting wire of negligible 
resistance?   Explain your answer.           (4) 

 
B DoE/November 2009 QUESTION 12 
12.1 The battery in the circuit diagram below has an EMF of 

12 V and an unknown internal resistance r.  
 Voltmeter V1 is connected across the battery and 

voltmeter V2 is connected across the switch S. 
 The resistance of the connecting wires  
 and the ammeter is negligible.  

12.1.1 Write down the respective readings on voltmeters V1 

and V2 when switch S is open.               (2) 
Switch S is now closed.  
The reading on voltmeter V1 changes to 9 V. 

12.1.2 What will the new reading on V2  be?                            (1) 
12.1.3 Calculate the total external resistance of the circuit.     (4) 
12.1.4 Calculate the internal resistance, r, of the battery          (5) 
 
C DBE/November 2013  QUESTION 9  
A learner wants to use a 12 V battery with an internal 
resistance of 1 Ω to operate an electrical device. He uses 
the circuit below to obtain the desired potential difference 
for the device to function. 
 The resistance of the device is 5 Ω. 
When switch S is closed as shown, the device functions at 
its maximum power of 5 W.  
9.1 Explain, in words, the meaning of  

an emf of 12 V.             (2)  
9.2 Calculate the current that passes through the 

electrical device.                                        (3) 
9.3 Calculate the resistance of resistor Rx      (7) 
9.4 Switch S is now opened. Will the device still function at maximum power? Write down YES or NO. 

Explain the answer without doing any calculations.      (4)    
 

D DBE/November 2016 QUESTION 8 
8.1 In the circuit below the battery has an emf (ε) of 12 V 

and an internal resistance of 0,2 Ω. The resistances 
of the connecting wires are negligible  

 
8.1.1 Define the term emf of a battery  



8.1.2 Switch S is open. A high-resistance voltmeter is connected across points a and b.  What will the 
reading on the voltmeter be?  

8.1.3 Switch S is now closed. The same voltmeter is now connected across points c and d. What will 
the reading on the voltmeter be?  

When switch S is closed, the potential difference across the terminals of the battery is 11,7 V.  Calculate:  

8.1.4 the current in the battery  
8.1.5 the effective resistance of the parallel branch  
8.1.6 the resistance of resistor R  
 
8.2 A battery with an emf of 12 V and an 

internal resistance of 0,2 Ω are connected 
in series to a very small electric motor and 
a resistor, T, of unknown resistance, as 
shown in the circuit below.  

The motor is rated X watts, 3 volts, and operates 
at optimal conditions.  

When switch S is closed, the motor lifts a 0,35 kg mass vertically upwards at a constant speed 0,4 m∙s-1. 
Assume that there is no energy conversion into heat and sound.   Calculate:  

8.2.1 the value of X  
8.2.2 the resistance of resistor T  
 
E DBE/November 2011 QUESTION 10 
The headlamp and two IDENTICAL tail lamps of a scooter are connected in parallel to a battery with 
unknown internal resistance as shown in the simplified circuit diagram below. 
The headlamp has a resistance of 2,4 Ω and is controlled by switch S1. The tail lamps are controlled by 
switch S2. The resistance of the connecting wires may be ignored. 
 
The graph alongside shows the potential difference across the terminals of the battery before and after 
switch S1 is closed (whilst switch S2 is open). Switch S1 is closed at time t1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
10.1 Use the graph to determine the emf of the battery. (1) 

10.2 WITH ONLY SWITCH S1 CLOSED, calculate the following 
10.2.1 Current through the headlamp. (3) 
10.2.2 Internal resistance, r, of the battery. (3) 

10.3 BOTH SWITCHES S1 AND S2 ARE NOW CLOSED. The battery delivers a current of 6 A during 
this period. 

 Calculate the resistance of each tail lamp. (5) 

10.4 How will the reading on the voltmeter be affected if the headlamp burns out?  (Both switches S1 
and S2 are still closed.) 
Write down only INCREASES, DECREASES or REMAINS THE SAME.  
Give an explanation. (3) 


