Making measurements

1. Voltage measurements:

Build the circuit shown below using prototype board and four 10 



Using the multimeter as a voltmeter, measure the power supply voltage and then measure the voltages at points A, B and C.

What do you notice about your results?
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The four resistors are connected in series, making a chain known as a potential divider, or voltage divider. The total voltage is shared between the four resistors and, allowing for tolerance, each resistor receives an equal share. (You will find out a lot more about potential dividers in the next Chapter.)

Modify the circuit, replacing one or more of the 10 [image: image3.png]


resistors with 1 [image: image4.png]


or 100 [image: image5.png]


values. Are the results as you expect?

The diagram below shows a light sensor circuit built in a similar way:






Up to previous stage
The circuit uses an LDR, or light dedpendent resistor. The resistance of the LDR changes with illumination. In the dark, the resistance is high, up to 1 M[image: image8.png]


 or more. When light shines on the LDR, the light energy increases the number of charge carriers available to transfer current, and the resistance falls. In bright light, the resistance can be as little as 100 [image: image9.png]


.

What happens to the output voltage of the light sensor circuit when you cover the LDR with you hand?
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Is the output voltage HIGH or LOW in the dark?
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2. Resistance measurements:

Remove the LDR from the circuit and measure its resistance, as follows:






Up to previous stage
To get the multimeter to function as an ohmmeter, you will need to select a resistance range. With a switched range meter, the 200 k position is usually suitable. You will see the resistance measurement change as the light level changes. Covering the LDR with your hand increases the resistance of the LDR.

If the meter reads [image: image14.png]


this means that the resistance is more than the maximum which can be measured on this range and you may need to switch to a new position, 2000 k, to take a reading. (How many megohms is 2000 k?)

You can check the value of any fixed value resistor in the same way, and confirm that you have worked out the colour code correctly. Don't forget that the colour code convertor program is available to help you.



3. Current measurements:

The diagram below shows a prototype board set up for the measurement of current:
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Up to previous stage
Note that the current must flow through the ammeter in order to reach the circuit.

Take a reading of the current with the link wire to 0 V in position A. Write down the current value you observe:
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A:

Take new readings after moving the link to positions B, C and D:
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	B:
	C:
	D:


Don't forget to write in the measurement units of your answer.

As the resistance is reduced, the current increases. Calculate the current expected in each case using the formula:
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Small variations, up to ±5%, can be attributed to the tolerance of the resistors.

