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IV characteristics: Current, Voltage and Resistance Challenge 

Task 1 – Let's get switched on
Take a look at these circuit diagrams below.  Each one has at least one mistake.  Can you spot them? Annotate the diagrams with your corrections.
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Task 2 – Planning
· You are going to investigate how electrical current through different components is affected by changing the voltage.  The three components you are investigating are:

· A fixed resistor (10 Ω)

· A 12V filament lamp

· A Light-Emitting Diode (LED)

You will also receive this equipment:

· A variable DC power supply (1-12V)

· A voltmeter

· An ammeter

· Connecting leads

In your groups, discuss the circuit you will require to investigate the fixed resistor.  It will need to measure the current through the resistor, the voltage across the resistor, and have a way of varying the voltage.

Draw your idea in the space below.
Check with your teacher to see if this would be suitable for your investigation.  Once approved, set up your circuit to confirm everything is working before progressing onto Task 3.

Task 3 – Testing
Your circuit is working.  It's time to take some readings! Vary the supply voltage, and complete the tables below.  

1. How will you take repeat readings?

	Voltage across Fixed Resistor (V)
	Current (amps) through Fixed Resistor

	
	Reading 1
	Reading 2
	Reading 3
	Average

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


2. Repeat the investigation, replacing the resistor with the lamp, and then the diode.
	Voltage across Filament Bulb (V)
	Current (amps) through Filament Bulb

	
	Reading 1
	Reading 2
	Reading 3
	Average

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


	Voltage across LED (V)
	Current (amps) through LED

	
	Reading 1
	Reading 2
	Reading 3
	Average

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


3. Draw I-V graphs for the three components tested.


Task 4 – Comparisons

Compare your graphs with the sketches below.  Do any of the patterns match your components?




This graph matches







This graph matches



This graph matches
These graphs are very characteristic, and very important.

Let's analyse them carefully...

Task 5 – Analysis
Georg Simon Ohm (16 March 1789 – 6 July 1854) was a German Scientist who performed a similar experiment to the investigation you've just conducted.  He concluded, that for a fixed resistor there is a relationship between Resistance (R), Voltage (V) and Current (I).
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This is known as ‘Ohm's Law.’
1. Looking at your graphs, how can you tell that the filament lamp and the diode do not follow Ohm's law?
2. Electrical current is the flow of electrons.  The harder it is for the electrons to flow, the higher the resistance. With this fact in mind, explain why the filament bulb has its characteristic Current-Voltage graph shape.
3. If you were to reverse the direction of the current, what would happen to the shape of the current-voltage graph of (i) The Fixed Resistor (ii) The filament bulb and (iii) The LED? Explain any changes*.
*If you aren't sure, or if you have time, you can always try this for yourself!

Task 6 – Reflection 

Write down three things you have learned today.

Are there any questions you want to find out more about? Write them down here:
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