TECHNOLOGY - ELECTRICITY 
 

7. 
Measuring electric current
1.
Obtain the following apparatus:


1 x 9V (9 volt) battery; 1 x battery clip; 4 x crocodile wire leads; 1 x light bulb in holder.

2. 
Set an electric circuit consisting of the battery and the light bulb.

3.
The light bulb comes on because an electric current is passing through it.


Electric current can be measured using an ammeter.


An ammeter measures electric current in amperes (A or amps for short).


The electric circuit symbol for an ammeter is shown in the circuit diagram below:
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4.
The multimeter is a device that can be used to measure many electrical quantities including electric current. 


One ampere is a large amount of electric current. It is more common to 

measure in milliamperes (mA).


1000 mA is the same as 1 ampere;  100 mA = 0.100 A;  10 mA = 0.010 A;   1 mA = 0.001 A.


Ask me to show you how to use it in your bulb circuit to measure electric currents up to 200 mA.

5.
On a fresh side of paper write the heading “Measuring electric current with an ammeter”.


Draw the circuit diagram above and label the ammeter “ammeter”.


Write down next to the arrow the current reading of the ammeter in milliamperes (mA).

6.
Move your meter to the new position shown in the diagram below.
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7.
Draw this circuit and again write down the value of the electric current next to the arrow.

8.
Swap your light bulb for a buzzer and measure the current on both sides of the buzzer like you did with the light bulb. 

9.
Copy out and complete:


Electric current is measured using an ____________ in amperes, symbol A. 


1000 milliampers (mA) is the same as one  __________;  100 mA = 0.100A;  _______ mA = 0.01 A.


The current flowing into a device is always the same as the current flowing __________ of the device.

10.
WHEN BOTH OF YOU HAVE FINISHED, SEE ME WITH YOUR ANSWERS AND THIS SHEET.

8. 
Resistance and resistors
1.
Obtain the following apparatus:


1 x 9V (9 volt) battery; 1 x battery clip; 6 x crocodile wire leads; 1 x light bulb in holder; 


1 x multimeter set to read up to 200mA; resistors from a box of resistors.

2. 
Set an electric circuit consisting of the battery, the light bulb and the multimeter set to read the current value.

3.
The light bulb comes on because an electric current is passing through it. 


The level of this current can be controlled by using a resistor connected in series.


The electric circuit symbol for a resistor is shown in the circuit diagram below:
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4.
On a fresh side of paper write the heading “Resistance and resistors”.


Draw the circuit diagram above and label the resistor.

5.
The resistor has a number of coloured bands. Draw out the table below allowing five rows for your results.

Colours on resistor
Bulb brightness 
Current flowing (mA)





















6.
Enter into the first column the colours you can see on the resistor. Also enter the best word to describe the brightness (choose from 'bright'; 'dim'; 'very dim' and 'off') and the current flowing.

7.
Replace your resistor with another one from the box and again record both the brightness and current readings.

8.
Repeat the above for three more different resistors.

9.
Copy out and complete:


A resistor is a device that can control the level of electric ______________ flowing through a device.


The larger the resistance of a resistor the smaller is the current. 


The resistor that caused the smallest current had coloured bands: __________________________________________.

10.
WHEN BOTH OF YOU HAVE FINISHED, SEE ME WITH YOUR ANSWERS AND THIS SHEET

9. 
Resistor colour codes
1.
Obtain the following apparatus:


Rresistors from a box of resistors.

2. 
With the previous sheet you saw that different colour banded resistors allowed 


different levels of electric current to flow. 


Resistance is measured in OHMS; the sybol for ohms is a greek letter, ( (pronounced ‘omega’)


The coloured bands can be used to read the value of the resistance in ohms.


The table below shows you the number represented by each colour:
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3.
On a fresh side of paper write the heading “Resistor colour codes”.


Draw the table above.

4.
Look carefully at one of the resistors. The third band should be either black or brown.


Let us assume you have a resistor that has bands: ORANGE - WHITE - BROWN - GOLD.


Orange = 3; White = 9 and Brown = 1 (we shall ignore the gold band).


The value of this resistor is 390 ohms.


The third band stands for how many zeros you write after the numbers from the first and second bands.


in this case BROWN means ONE zero.


Therefore: ORANGE - WHITE - BLACK - GOLD would be 39 ohms (no zeros)


and ORANGE - WHITE - RED - GOLD would be 3900 ohms (two zeros)


what would ORANGE - WHITE - GREEN - GOLD be ?

5.
On your sheet of paper explain why a resistor coded RED - VIOLET - ORANGE is equal to 27 000 ohms.

6.
Copy out and complete the table below by inserting the mising information.

1st band
2nd band
3rd band
Resistance in ohms

red
black
brown


orange
white
green


grey
red
blue


yellow
violet
black





560

7.
WHEN BOTH OF YOU HAVE FINISHED, SEE ME WITH YOUR ANSWERS AND THIS SHEET
10. 
Using an Ohmmeter
1.
Obtain the following apparatus:


Resistors from a box of resistors; multimeter; 2 x crocodile connectors

2. 
The multimeter can be used to measure resistance in ohms. When used this way it is called an Ohmmeter. 


See me to show you how to use it.

3.
On a fresh side of paper write the heading “Using an Ohmmeter”.
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Ohmmeter


Draw the circuit below:

4.
Select one of the resistors from the box and work out its resistance from its coloured bands.


If its resistance is less than 200( go on to stage 5 below.


If the resistance is above 200( then you will need the ohmmeter to be set on the ‘2k’ scale. In this case the 

meter reads in thousands of ohms (kilo-ohms) and so if it reads 0.450 k( the resistance is 450(.

5.
Use the ohmmeter to measure its resistance. 


If the resistance was above 200( and you used the 2k scale then reset the meter to ‘200’ again.

6.
Copy out and complete the table below for this resistor and four others.

Resistor's resistance according to its coloured bands
Resistor's resistance according to the Ohmmeter
















7.
Copy out the following onto your sheet of paper inserting the missing words.


Resistance is measured in ____________, symbol (.


Resistance can be measured using an _______________.


1 kilo-ohm (1k() = 1000 ohms; 1 mega-ohm (1M() = 1 000 000 ohms

8.
WHEN BOTH OF YOU HAVE FINISHED, SEE ME WITH YOUR ANSWERS AND THIS SHEET

11. 
Light bulbs in PARALLEL and SERIES with an ammeter
1.
Obtain the following apparatus:


1 x 9V battery; 1 x battery clip; 6 x crocodile wire leads; 3 x light bulbs in holders; multimeter

2. 
As you have done previously check that all of your light bulbs work and glow with the same brightness.

3.
On a fresh sheet of paper write the heading 


“Light bulbs in PARALLEL and SERIES with an ammeter”.

4.
Wire up, in turn, the two circuits shown below.


Use the multimeter as an ammeter to measure the electric current at at the points shown with a letter A to I.
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5.
Draw both of the above diagrams and all the letters on your sheet of paper. 


Next to each letter write the measured current value.

6.
Answer the following questions. Write out the questions as well as your answers.


Q1.
In the series circuit what is true about all the current values (A, B, & C)?

Q2.
How does current B compare with the current you measured with just one bulb you measured on a previous sheet?


Q3.
How does current D compare with the current you measured with just one bulb?


Q4.
Which current letter or letters do currents E and G add together, approximately, to give?


Q5.
Which currents are about the same as the current you measured with just one bulb?

7.
Now set up a circuit with three light bulbs in series with the battery.


Measure the current in this case (call it current J).


Draw your circuit and mark on the current value.

8.
WHEN BOTH OF YOU HAVE FINISHED, SEE ME WITH YOUR ANSWERS AND THIS SHEET
12. 
Series & Parallel Resistors
1.
Obtain the following apparatus:


Resistors from a box of resistors; multimeter; 4 x crocodile connectors

2. 
On a fresh side of paper write the heading “Series and Parallel Resistors”.
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RESISTORS IN SERIES

Resistor 1

Resistor 2


Draw the circuit below:

4.
Select two of the resistors from the box, both of which must be 100( or less.


Use the ohmmeter to measure their resistances. Draw the table below and enter your values into it.

5.
Connect both resistors together as shown in the circuit above. 


Measure their combined resistance using the ohmmeter. Enter this value into the table as well.

6.
Repeat for two other resistor combinations. Remember both resistors must be 100(or less.
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7.
Draw the circuit below:
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8.
Select ANY two of the resistors from the box.


Use the ohmmeter to measure their resistances. Draw the table below and enter your values into it.


Connect both resistors together as shown in the circuit above. 


Measure their combined resistance using the ohmmeter. Enter this value into the table as well.


Repeat for two other resistor combinations.
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9.
Examine your results then copy out the following inserting the missing words.


When resistors are connected in series they produce a ____________ overall resistance.


when resistors are connected in parallel they produce a ____________ overall resistance.

10.
WHEN BOTH OF YOU HAVE FINISHED, SEE ME WITH YOUR ANSWERS AND THIS SHEET
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