
 

 
 

ALTERNATING CURRENT CALCULATIONS       12 AUGUST 2014 

 
Lesson Description 

In this lesson we: 

● Discuss alternating current graphs 
● Discuss and complete calculations for alternating current 

 

 
Summary 

An AC generator produces alternating 
current. Our power stations produce 
alternating current and the current that we get 
from the plug points in our homes is AC. 

The graph shows how current in a generator 
changes. 

The current changes direction every half 
revolution, and is changing strength 
continually.  

This has the advantage of changing the 
magnetic field in transformers on the national 
power grid. 

 

Notice the similarity with sine curve. 

The frequency of alternating current in South 
Africa is 50Hz. 

The current has a constant potential difference of 220V.   

The actual potential difference varies between 0V and 311V. This has the same effect as a constant 
value of 220V, which is known as the Vrms value 

This value can be calculated using the following equation: 

     
    

  
 

Vrms  = rms potential difference (V) 

Vmax = maximum potential difference (V) 

The current fluctuates with time, in step with the fluctuating potential difference.  

     
    

  
 

Irms  = rms current (A) 

Imax = maximum current (A) 

The average power in an AC circuit is calculated by using: 

               

     
   

 
    
 

 
 

Pave = average power (W) 

Vrms  = rms potential difference (V) 

Irms =rms current (A) 

R = resistance (Ω) 



 

 
 

 
Test Yourself 

Select the most correct answer from the options given. Write down only the correct letter 

Question 1 

An AC current differs from a DC current with regards to 

A. the magnitude of the current 

B. the speed of the flow of the electrons 

C. the direction of the current 

D. amount of charge flowing per second 

Question 2 

When electrical energy must be provided over long distances, the energy loss can be minimized  

A. if the current is high and the voltage is low 

B. if the voltage is high and the current is love 

C. if both the voltage and current is high 

D. if both the voltage and current is low 

Question 3 

The induced emf in a circuit 

A. is proportional to the number of magnetic field lines coupled to the circuit 

B. is independent of the magnetic field strength 

C. is the same as the induced current in the circuit 

D. is proportional to the rate of change of magnetic flux coupling 

Question 4 

The essential difference between a DC and an AC generator is that 

A.  a DC generator can generate a higher emf than an AC generator 
B. an AC generator must not be rotated at a high speed 
C. a DC generator has slip rings and an AC generator has a commutator 
D. a DC generator has a commutator and an AC generator has slip rings 

Question 5 

An alternating current with a peak value   and a constant direct current of 4 A has the same heating 

effect on two identical bulbs.  What is the value of   

A.     

B.      

C.    

D.    

  



 

 
 

 
Improve your skills 

Question 1 

(Taken from DBE Preparatory Exam Paper 1 Exam 2008) 

The waveform on the following page is a graphical representation of the variation of voltage (V) versus 
time (t) for an alternating current. 

 

1.1. Explain the advantage of using alternating current at power stations. 

1.2. Calculate the average power dissipated by this generator if the rms current produced is 13A. 

Question 2  

(Taken from DBE November Exam Paper 1 Exam 2012) 

The diagram below illustrates how electricity generated at a power station is transmitted to a 
substation. 

 

2.1. Does the power station use AC or a DC generator?    

2.2. Sketch a graph of the potential difference generated at the power station versus time.  

2.3. The average power produced at the power station is 4,45 x 10
9
W.  Calculate the rms current 

in the transmission lines if the power is transmitted at a maximum voltage of 30 000 V.   

2.4. Give a reason why electricity should be transmitted at high voltage and low current.  

  



 

 
 

Question 3  

(Taken from DBE Feb - March Paper 1 Exam 2011) 

AC generators at coal-fired power stations supply most of the electrical energy needed in our country.  

3.1. State ONE structural difference between an AC and a DC generator.  

A certain AC generator (alternator) produces a peak current (Imax) of 6,43 A when connected to an 
electrical heater of resistance 48,4  Ω 

3.2. Calculate the rms current (Irms) produced by the generator.    

3.3. Calculate the peak voltage (Vmax) output of the generator.    

3.4. Draw a sketch graph of potential difference versus time for this AC generator.  Clearly label 
the axes and indicate Vmax on the potential difference axis.  

3.5. To meet energy demands in the country, the government plans building nuclear power 
stations.  State ONE environmental advantage of the generation of electricity in nuclear 
power stations over coal-fired power stations.        


