Measuring Resistance

1.
Obtain the following apparatus: 2 x multimeters, 1 x cell, 1 x resistor holder, 2 x crocodile clips, 

5 x wires and one resistor. [EC5]

2.
Set one of your multimeters to 200mA (see below), this will be your ammeter measuring electric current in milliamperes (mA) [1000mA = 1A]. 

Set the other multimeter to 2V (see below), this will be your voltmeter.

3.
Choose one of the resistors available and connect it to resistor holder.

4.
Wire up the circuit shown below:
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5.
When switched on, the ammeter should read somewhere between 10 and 200mA and the voltmeter should read between 1.0 and 1.6V. If they do not - see me.

6.
The resistance of the resistor can be calculated by using the formula:


RESISTANCE [in ohms (Ω)] = POTENTIAL DIFFERENCE [in volts (V)] ÷ CURRENT [in amperes (A)]

eg if your voltage is 1.50V and your current is 75mA 


then the resistance equals: 1.50V ÷ 0. 075A  
[NOTE 75mA = 0. 075A]


therefore the resistance equals 20Ω.
7.
Now calculate the resistance of your resistor in the same way.

8.
In your note book write a heading “Measuring resistance”. Then below this heading write:


Resistance can be measured using an ammeter and voltmeter as shown in the circuit below. The ammeter is connected in series with the resistor in order to measure the current through the resistor. The voltmeter is connected in parallel with the resistor in order to measure the potential difference across the resistor.

9.
Draw the circuit diagram above into your book. 

Below this diagram copy in the resistance formula and the example shown in stage 6 above.

10.
Next draw out the table shown below. It should have eight rows for results not including the example.

	Resistor colour bands
	Potential difference (volts)
	Current (milliamperes)
	Current 

(amperes)
	Resistance 

(ohms)



	red-black-black-silver
	1.5
	75
	0. 075
	20




11.
In the next row insert your resistor results. 

In the first column you should write the colours of the bands on your resistor. eg. “red-black-brown-silver-red”. 

NOTE -  A silver or gold band will occur near the end of a row of colours.

12.
Repeat for seven different resistors and so fill up your results table.

13.
Your meters can also measure resistance directly in ohms. When used in this way they are called ohmmeters. To do this you need to disconnect one of your meters from the first circuit and then turn its selector switch to 200 in the green section. The meter will now measure up to 200Ω when connected to a resistor as shown in the diagram below:.
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14.
Below the previous table in your note book, write:


Resistance can also be measured using an ohmmeter as shown in the diagram below:

15.
Draw the ohmmeter circuit diagram above into your book and then the table shown below. 

Again have eight rows for results.

Try to use the same resistors that you used in the first experiment.

	Resistor colour bands


	Ohmmeter reading (Ω)

	
	


16.
Compare your values in this table to those of the previous one.

17.
Write the following revision sentences into your note book, inserting the missing words.


Electric current is measured in amperes, symbol A. 

Electric current is measured with an ****** connected in series with a device.  

***** milliamperes (mA) is equal to 1 ampere.


Potential difference (or voltage) is measured in volts, using a ****** connected in ******* with a device.

Resistance is measured in *****, symbol Ω. 

Resistance is equal to the potential difference in **** divided by the ****** in amperes.

1 kilo-ohm (1kΩ) = ***** ohm;  1 ****-ohm (1MΩ) = 1 000 000 ohm. 

18.
See me with your note book.
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