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Measuring light intensity with an LDR

Apparatus:

Retort stand/clamp/boss, metre ruler, mounted LDR, 12V light bulb, power supply for the light bulb, 

multimeter used as an ohmmeter, connecting wires.
Hypothesis:

A student suggests that the CHANGE in resistance, (R of a LDR (light-dependent-resistor), when a light source is switched on and off, will be inversely proportional to the square of its distance away from a light source; i.e.  (R ( 1 / D2.  This means that if the distance, D is doubled, the change in resistance, (R will fall by four times. 
Example: When the distance, D is 50cm the LDR has a resistance of 4000 ohms with the light off and 1600 ohms with it on. In this case the change in resistance, (R is 2400 ohms. If the student is correct, then if the distance is doubled to 100 cm then the change in resistance, (R will quarter to 600 ohms (2400 / 4) and so the resistance of the LDR will now be 3400 ohms.

The student uses the following argument to support the above hypothesis:

The intensity, I of light from a source is inversely proportional to the square of the distance from the source; i.e.  I ( 1 / D2. 

The student then states that the change in resistance, (R of an LDR is proportional to the change in intensity of light falling on it. i.e. (R ( I. 

Combining these two relationships results in the claim that: (R ( 1 / D2
Experiment:

1. Use the apparatus supplied to test out the student's hypothesis.
2. Draw a simple diagram showing how you used the apparatus. This diagram should show clearly how you measured distance, D.
3. Tabulate all of your results showing all of your measurements and calculations

4. Draw a graph of  Change in LDR resistance, (R (y-axis) against 1 / D2 (x-axis)
[Remember that (R equals resistance of LDR with light OFF minus resistance with light ON)]
5. State with a reason whether or not your graph confirms or refutes the student’s hypothesis 
that (R ( 1 / D2
6. Estimate the uncertainty in:

(a) Your smallest and greatest distance measurements.

(b) Your smallest and greatest (R calculations.

(c) The percentage uncertainties of all of these measurements.

(d) Based on the above which part of your graph shows the most reliable measurements? Explain.

7. State any precautions you took in order to obtain good results.

8. Describe how the reliability of this experiment could be improved.
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