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In this practical activity, you will calculate the efficiency of a heater.
Apparatus
power pack
electrical heater
ammeter
voltmeter
thermometer
three leads
glass beaker
stopclock
insulation
scissors
sticky tape
balance
SAFETY INFORMATION
DO NOT completely immerse the heater in the water. The cable connection must be above 
the water at all times.
Do not operate the heater when it is not in the water.
Method 
1. Connect the ammeter and heater in series with the power pack as shown.
2. Turn the power pack to zero volts.
3. Switch on the power pack and slowly turn up the voltage. Check that the ammeter shows the current, then switch off again.


4. Connect the voltmeter across the power pack as shown. You should not need to change the circuit that you have already built.
5. Switch on the power pack and slowly turn up the voltage. Check that the voltmeter shows the voltage, then switch off again.
6. Find the mass of the empty beaker, then fill the beaker three-quarters full of cold water. Find the mass                                                                                 of the beaker plus water in kilograms. 
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7. Clamp the heater in place so that about three-quarters of its length is under the water. Make sure that the cable connection is out of the water.
8. Note the temperature of the water.
9. Start the clock as you turn on the power pack and raise the voltage to about 12 V.
10. Note the reading of the ammeter and voltmeter.
11. Switch off the power pack after exactly five minutes. 
12. Stir the water. Note its temperature once the thermometer has settled to its final value. 
13. If you have time, you could repeat the experiment with fresh cold water and lots of insulation all around the beaker.
Handling experimental observations and data
14. Calculate the efficiency of the system.
Use your results to complete these calculations.
The total energy transferred in (J) = voltage (V) × current (A) × time (s) 
Total energy transferred in   = _______ V × _______A × 300 s = _______J 
Initial temperature     = _______ °C 
Final temperature      = _______ °C 
Temperature rise      = _______ °C – _______ °C = _______ °C 
Mass of water       = _______ kg 
Useful energy transferred to water (J) = mass (kg) × temperature rise (°C) × 4200 J/kg°C 
 
Useful energy transferred (J)   = _______ kg × _______ °C × 4200 J/kg °C 
Useful energy transferred out   = _______ J 
efficiency =  = 















Page 2 of 2
Cambridge IGCSE® Co-ordinated Sciences Teacher Guide				        © HarperCollinsPublishers Ltd 2017
Cambridge IGCSE Physics Teacher Pack		© HarperCollinsPublishers Ltd 2014
Cambridge IGCSE® Co-ordinated Sciences Teacher Guide				        © HarperCollinsPublishers Ltd 2017
image1.png
ammeter
®

+0

power
pack E heater





image2.png
+0

power
pack

Oammeter

heater

@ voltmeter





