
Electric Power Experiment
Apparatus: 

Lab power supply, ammeter, variable resistor, stop-clock, thermometer, metal can, immersion heater, measuring cylinder, wires.[E15C]

1.  
Measure about 200 cm3 volume of cold water and pour it into the metal can. 

Note down the volume used.  Volume of water used = ___________ cm3.

2.  
Place the thermometer and the immersion heater into the water.

3.
WITH THE POWER SUPPLY SWITCHED OFF, set up the circuit shown below.

[image: image1.bmp]4.
Ask your teacher to check your circuit.
5.  
Measure the temperature of the water. Note this temperature in the space below:

Initial water temperature = T1 = __________oC
6.
Prepare a results table in your exercise book with the headings shown below. 
You will need 24 rows for your measurements. 

The times should increase by 30 second intervals up to a maximum time of 720 seconds (12 minutes).

Only the first three rows of the table are shown below.
	Time from start (seconds)
	Temperature of water (oC)

	30
	

	60
	

	90
	


7.
Switch on the power supply, which is set on voltage, V = 12 volts, and quickly adjust the slider of the variable resistor so that the current, I is 2A. 

8.
Every 30 seconds, for the first 10 minutes (600 seconds) stir the water and note down the temperature of the water. Note: the temperature may not rise much during the first minute or so - this is normal.

9.
After 10 minutes (600 seconds) switch off the power supply. 
Leave the immersion heater in the water. 


Continue to stir the water and note the temperature of the water during the final two minutes. 

Note down the maximum temperature reached in the space below.

Maximum water temperature = T2 = __________oC

10.
Plot a line graph of temperature (Y-AXIS) against time (X-AXIS)

11.
Perform the following calculations, inserting your answers in the spaces provided.

(a) HEAT ENERGY ABSORBED BY THE WATER.


Every cm3 of water has a mass of 1 gram. Write the mass of your water below:


Mass of water = m = ____________ grams.

Temperature rise of the water = (T2 - T1) = ___________oC
To raise 1 gram of water in temperature by 1 oC requires 4.2 joules of heat energy.


HEAT ENERGY ABSORBED BY THE WATER = m x (T2 - T1) x 4.2 = E =  ______________ J.

(b) USEFUL POWER OF THE IMMERSION HEATER


The above heat energy, E is supplied to the water over the time the heater was 

switched on, 600 seconds.

Useful power of the heater = heat energy absorbed by the water (E)
  =   __________________






time heater was on


      600 
USEFUL POWER OF THE IMMERSION HEATER = PU = ___________ watts

(c) INPUT POWER OF THE IMMERSION HEATER

The input power of the immersion heater PI is found from the equation PI  = I x V
In this experiment the electric current, I was = 2A and the voltage, V = 12V.
INPUT POWER OF THE IMMERSION HEATER = (I x V) = PI =  ___________ watts
(d) HEAT ENERGY SUPPLIED BY THE IMMERSION HEATER

The heat energy supplied, in joules, by the immersion heater is equal to the input power PI multiplied by the time the heater was switched on, 600s.

HEAT ENERGY SUPPPLIED BY THE IMMERSION HEATER = PI x 600 = ______________ J
(e) EFFICIENCY OF THE IMMERSION HEATER

The efficiency of the immersion heater in heating the water is given by:

efficiency  =  useful power = PU  =  _________________  



input power    PI
EFFICIENCY OF THE IMMERSION HEATER = ___________ 
12.
(a) Describe the shape of your graph.

(b) Suggest reasons why the energy absorbed by the water (calculation 11a) is less than the energy supplied by the heater (calculation 11d).

13.
Suggest how you might modify the apparatus to reduce the difference between the absorbed and supplied heat energy.
14. 
Explain the shape of your graph.
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