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A vehicleôs electrical system obtains energy from a combination of the 

battery and the alternator. The output of the alternator delivers electri-

cal energy to peripheral units, like headlamps, and keeps the lead-

acid battery charged. 
 

This investigation uses an oscilloscope to study the electricity gener-

ated when a magnet is dropped through a coil. Using an oscilloscope 

is a key skill that you will need to master. 

You start to learn that here! 
 

The photograph shows an alternator and drive belt in a vehicle. 

 
 

The investigation uses a device known as óFaradayôs law apparatusô, shown below, and an 

oscilloscope, used to óseeô the time-varying signals produced. 
 

 

Over to you: 
 

¶ Connect the Faradayôs law apparatus to an oscilloscope. 

 Typical settings are given below. 

¶ Drop the magnet through the coil. 

¶ Sketch the resulting oscilloscope trace in the Student Handout. 

¶ Reverse the magnet and do the same thing again. 

¶ Answer the question in the Student Handout. 

 

 

 

 

 

Worksheet 1 
Generating electricity 

Oscilloscope settings: 

¢ƛƳŜōŀǎŜ  - мǎκŘƛǾ  

±ƻƭǘŀƎŜ ǊŀƴƎŜ - ҕрллƳ± 5/  

¢ǊƛƎƎŜǊ ƳƻŘŜ - !ǳǘƻ  

¢ǊƛƎƎŜǊ ŎƘŀƴƴŜƭ  - ŎƘ ! 

¢ǊƛƎƎŜǊ ŘƛǊŜŎǘƛƻƴ - wƛǎƛƴƎ 

¢ǊƛƎƎŜǊ ǘƘǊŜǎƘƻƭŘ - млƳ± 
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So what? 
 

A typical trace obtained in this investigation is shown below. 
 

The spikes are produced by pulses of current generated as the magnet falls through the coil. 
 

The bipolar nature of the pulses (i.e. above and  below the centre axis,) is the result of the 

magnet first approaching and then leaving the coil, generating a current first in one direction 

and then in the other. 
 

This demonstrates Faradayôs law of electromagnetic induction. 

Worksheet 1 
Generating electricity 



Copyright 2023 Matrix TSL Page 5 

Motors, generators and 
charging systems 

 

Over to you: 
 

¶ Build the circuit above using the AC power supply. 

¶ Connect an oscilloscope as shown. 

¶ Typical oscilloscope settings are given below.  

¶ Close the switch, and study the AC trace seen on the screen. 

¶ Sketch it using the axes provided in the Student Handout. 

 

It is important to understand the difference between 

direct current (DC) and alternating current (AC) and 

how they relate to each other. 
 

Both are used in modern vehicle electrical systems.  

Both produce the same effects - heat, light and mo-

tion.  

 

Photograph shows AC charge post. 

Worksheet 2 
Understanding AC 

Oscilloscope settings: 

¢ƛƳŜōŀǎŜ -рƳǎκŘƛǾ ±ƻƭǘŀƎŜ ǊŀƴƎŜ - ҕнл± 5/  ¢ǊƛƎƎŜǊ ƳƻŘŜ - !ǳǘƻ 

¢ǊƛƎƎŜǊ ŎƘŀƴƴŜƭ - ŎƘ !   ¢ǊƛƎƎŜǊ ŘƛǊŜŎǘƛƻƴ - wƛǎƛƴƎ  ¢ǊƛƎƎŜǊ ǘƘǊŜǎƘƻƭŘ - нллƳ± 

ό¸ƻǳ Ƴŀȅ ƴŜŜŘ ǘƻ ǳǎŜ ǘƘŜ �ZȄмл�[��ǎŜǘǘƛƴƎ ƻƴ ǘƘŜ ƻǎŎƛƭƭƻǎŎƻǇŜ ǇǊƻōŜΦύ 


