TAP 103- 1: Identifying charge carriers

Demonstration 1: A filament lamp

Apparatus: e.g. 12 V lamp and variable (12 V max.) power supply. Or mains lamp and a variac.
Conductor- ______________________

Charge Carriers-____________________

Q  As the voltage is increased, what happens to amount of current flowing and the amount of energy transferred to light and heat?

Q  What can you observe which shows increasing rates of energy transfer? What causes this?

Demonstration 2: A spark in air

[image: image1.wmf]Apparatus: Van de Graaff generator and earthed sphere.

Procedure: Turn on the Van de Graaff generator keeping the earthed sphere well away from it. 
Let it charge for about 1 minute and then bring the earthed sphere close (within 10 cm) to the surface of the charged dome.
 A sharp spark discharge will be seen and heard. This repeats as the generator recharges. 

Why is air normally a good insulator?  What must happen in order for it to break down and conduct?
Conductor- _______________________ 
Charge carriers-______________________

Demonstration 3: Fluorescent tube
Conductor- ______________________

Charge Carrier- ___________________

What is plasma?

Plasma is an ionized gas, in which a certain proportion of electrons are free rather than being bound to an atom or molecule. The ability of the positive and negative charges to move somewhat independently makes the plasma electrically conductive so that it responds strongly to electromagnetic fields. Plasma therefore has properties quite unlike those of solids, liquids or gases and is considered to be a distinct state of matter. Plasma typically takes the form of neutral gas-like clouds (e.g. stars).
You can also get a small fluorescent tube to light up in a darkened room if you hold it near to the charged Van de Graaff generator. Any earthed object must be well out of the way. The tube must be held close enough the get a spark, and if held half way down its length will light up only in the section between your hand and the Van de Graaff.

Demonstration 4: Electrolysing copper sulphate solution
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Apparatus 

A rectangular tank containing copper sulphate solution (0.5 molar is suitable, do not use stronger than 1 molar) to a depth of about 2.0 cm; copper plate electrodes (e.g. 5 cm by 10 cm); battery pack or low voltage dc supply; demonstration ammeter (visible to class).

Procedure 

Connect up the circuit and observe the current.
Adjust the depth of immersion and separation of the plates, both affect the current and can lead to a discussion of the number and rate of motion of the charge carriers (ions). 
Can you link this to resistance (dependence on length and area) 
Conductor -________________________

Charge carriers- ____________________________
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