Year 11 Physics
Solar Cell Investigation

There is increased interest in solar cells as a means of generating electricity from a renewable resource with negligible pollution. This practical exercise investigates the realm of possibilities for a small solar cell and introduces you to further developing your skills in more open-ended experimental research and interpretation of the data collected and the use of spreadsheets to store and analyse data.

Figure 1 depicts a circuit for investigating the power output of a solar cell as the load resistance and hence current is drawn from the solar cell. You will be measuring the voltage across the cell and the resistance of the load. From these measurements you will determine the current generated in the load resistor and the power absorbed by the resistor from the solar cell.
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Figure 1

Figure 2 is a circuit diagram of the apparatus shown above.
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Figure 2

Connect up the circuit as shown in Figure 2 with both switches open and light source over head.
Set the multimeter to the 20 volt setting to measure the voltage across the solar cell when only switch 1 is closed.
Set the other multimeter to the 20 kΩ setting to measure the resistance of the variable resistor when only switch 2 is closed. You are given a variable resistor which ranges from 0 Ω to about 10 kΩ and can be varied by rotating the dial.
With switch 2 closed adjust the dial on the variable resistor to obtain a maximum value.
Now open switch 2 and close switch 1. This connects the known resistor to the solar cell.

Record both the resistance in kΩ and the voltage across the resistor [and hence the solar cell] in the table below. You should repeat this several times after systematically lowering the resistance until the resistance is about 0.25 kΩ (250 Ω).

	Resistance

(kΩ)
	Voltage

(V)
	Current

(mA)
	Power

(mW)
	1/Power

s/mJ
	1/Power

s/J

	9.5
	17.98
	=B2×1000/A2
	=B2 × C2
	=1/D2
	=E2*1000
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