
 

 
 

ELECTRIC CIRCUIT PROBLEMS    12 AUGUST 2014 

 
Lesson Description 

In this lesson we: 

 Discuss the application of Ohm’s Law 

 Explain the series and parallel connection of resistors 

 Discuss the effect of internal resistance 

 
Summary 

Ohm’s Law states that the potential difference across the ends of a conductor is directly proportional 
to the current through it provided the temperature remains constant. Thus V = IR, with R being the 
constant. Ohm’s Law is used to solve circuit problems.  

Resistors in Series 

Resistors in series will have the same current passing through them. However, the potential 
difference across each resistor will not be the same unless the resistors are identical. The potential 
difference on the external circuit is divided amongst the resistors. For this reason, resistors in series 
are called potential difference dividers. Total resistance of resistors connected in series is found by 
adding the resistances of all the resistors. Thus the total resistance in a series circuit;  

R = R1 + R2 + R3 + …. 

 

Resistors in Parallel 

Resistors in parallel will divide the total current in the circuit 
amongst themselves. For this reason, resistors in parallel are 
called current dividers. The potential difference across a parallel 
connection of resistors is the same. The equivalent resistance of 
resistors connected in parallel is found by using the formula,  

 

    
  

 

  
 
 

  
 
 

  
 

Resistors in parallel effectively reduce the total resistance in the 
circuit. This in turn increases the amount of total current flowing in 
the circuit. 

 

When a combination of series and parallel connection of resistors 
is encountered in a circuit, it will be necessary to find the 
equivalent resistance on the parallel section and add it to the 
series connection to find the total external resistance of the circuit. 

  



 

 
 

Internal Resistance 

When a battery is not supplying energy to any device, the potential difference as measured across its 
terminals gives the emf of the cell. Emf stands for electromotive force. This is the maximum ability of 
the cell or battery to supply energy. The emf is the measured potential difference across the terminals 
of the battery or cell. The ‘measured potential difference’ of the battery drops immediately when the 
cell or battery begins to supply energy into a circuit. At this stage, some potential difference seems to 
have been lost giving rise to the notion of ‘lost volts’. 

Emf = IR + Ir       (Vlost = Ir)   

 
Test Yourself 

Question 1 

Two resistors with different resistances are connected in series. Which of the following is corrected 
about the resistors? 

A. The potential difference across them is equal. 
B. The current through them is equal. 
C. The current through them is not the same. 
D. The current is divided between them. 

Question 2 

Consider the following components of a circuit. 

 

A. Light bulb, resistor, cell  

B. Resistor, light bulb, cell  

C. Cell, light bulb, variable resistor  

D. Cell, variable resistor, light bulb  

Question 3 

Two resistors of equal resistance are connected in SERIES to a battery with negligible internal 
resistance. The current through the battery is I.  

When the two resistors are connected in PARALLEL to the same battery, the current through the 
battery will be … 

A.  ½ I.  

B.  I  

C.  2I.  

D.  4I.  

  



 

 
 

Question 4 

Which ONE of the circuits below can be used to measure the current in a conductor X and the 
potential difference across its ends?  

 

Question 5 

The diagram below shows two bulbs, X and Y, connected in series to a battery with negligible internal 
resistance. 

 

If bulb X glows brighter than bulb Y, then … 

A. Current through X is smaller than that through Y. 
B. Resistance of X is smaller than that of Y. 
C. Resistance of X is greater than that of Y. 
D. Current through X is greater than that through Y. 

  



 

 
 

Question 6 

A set of identical light bulbs are connected as shown in the circuit diagrams below. The internal 
resistance of the battery is negligible. In which ONE of these circuits will the light bulbs glow the 
brightest? 

 

Question 7 

When conducting an experiment to prove Ohm’s Law, temperature needs to be kept constant. Thus 
temperature is the … 

A. Independent variable 
B. Dependant variable 
C. Controlled variable 
D. Initially independent and dependant thereafter. 

Question 8 

Give one word or phrase for the following: 

(a) The ratio of the potential difference to the current flowing in a conductor 
(b) The drop in the potential difference across the terminal of a battery when connected to an 

external circuit. 
(c) The maximum ability of a cell or battery to supply energy. 

  



 

 
 

 
Improve your Skills 

Question 1 

In the circuit represented below, a battery of emf 30 V and unknown internal resistance r are 
connected to resistors, as shown. Ignore the resistance of the ammeter and the connecting wires.  

 

The current passing through the 10 Ω resistor is 0,6 A.  

Calculate the:  

1.1  Equivalent resistance of the two resistors in parallel  

1.2  Current through the 8 Ω resistor.  

1.3  Internal resistance of the battery.  

Question 2 

In the circuit represented below, two 60 Ω resistors connected in parallel are connected in series with 
a 25 Ω resistor. The battery has an emf of 12 V and an internal resistance of 1,5 Ω.  

 

Calculate the … 

2.1  Equivalent resistance of the parallel combination.  

2.2  Total current in the circuit. 

2.3  Potential difference across the parallel resistors.  


