1.
Electrical Resistance: How does the resistance of a wire change as the wire is stretched.

	What is being investigated?
	How can it be measured?
	What variables might affect it?
	What should be controlled?
	How might these variables be measured?
	What equipment might be needed?
	Experimental Setup
	Safety Issues

	Resistance , R, or Resistivity, , where R = l/A


	Multimeter or Voltmeter and ammeter, is the resistance in connecting wires an issue?

The resistance will be very low, so consider using a known resistance in series to bring the measurement in range of the instrument.

Consider a 'Null method' where the current through the unknown resistor is zero, this is achieved with two circuits with opposing batteries and the unknown resistor common to both
	Tension

Temperature

X-sectional area

Consistency along length.

Material

Insulated or not

Enamelled or not

Elastic or plastic region.
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Work hardening

work the metal by stretching and compacting

Heating the metal (thus changing metal properties)


	This is essentially up to the students to decide
	Tension – determined by mass that has been added

Temperature – variety of probes that make this possible

Cross-sectional area – vernier callipers
	Basic equipment (eg retort stand, masses, wires), Meters.

Ruler.

Micrometer, callipers


	Wire hung vertically from stand or strung across pulleys at ends of bench.


	Heavy weights

Wire cuts




2. 
Electro-oscillator: A mass is hung from the middle of a horizontal wire.  When a current is passed through the wire, the mass may start to oscillate.  Describe and explain this phenomenon.

	What is being investigated?
	How can it be measured?
	What variables might affect it?
	What should be controlled?
	How might these variables be measured?
	What equipment might be needed?
	Experimental Setup
	Safety Issues

	Period and amplitude of oscillation.

Possible explanations: drag force from the convective air flow.

Mechanical stresses in the wire caused by non-uniform heating of the wire.

Repeated elongations and contractions of the wire due to the heat produced by electric current and cooling in the air.

	Movement of Laser point on the screen is an amplified version of the laser resting on mass or wire. 
	Current through wire.

AC or DC?

Length of wire.

Mass of wire.

Density of wire

Thermal conductivity of the wire.

Tension in the wire.

Resistivity.

Temperature of the wire / room temperature.

Position of the load.

	Note: This effect is very difficult to set up and observe.  Minor air currents and vibrations through the stands can produce oscillations.
	
	Copper wire, uninsulated and very fine.

Masses, small.

Ammeter.

Power supply.

Stands and clamps.


	Fine copper wire suspended across at least 1.5 m over insulated pulleys or through insulated blocks. Suspend a small mass about 15 g at the centre.

Attach a switched on laser pointer at the centre.  Point the laser at wall or screen at least a meter away

Connect a power supply with an ammeter to the wire.

Placing the ammeter beside the moving laser dot will assist with measuring.


	Laser beam


3.
Bouncing drop: Investigate the motion of water droplets falling on a hydrophobic surface (e.g. coated with soot or teflon).
See PowerPoint

	What is being investigated?
	How can it be measured?
	What variables might affect it?
	What should be controlled?
	How might these variables be measured?
	What equipment might be needed?
	Experimental Setup
	Safety Issues

	
	
	· 
	
	· 
	
	
	· 


