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The efficiency of a kettle can be calculated by:

Efficiency
=
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Step 1 : Find the power of the kettle (it is usually on the label).

Power  =  ............ kW    =  ............ watts    =  ............ joules/second

Step 2 : Put a measured mass of water in the kettle.  How will you measure the mass?

Mass of water  =  ............ kg 

Step 3 : Measure the initial temperature of the water.

Initial temperature  =  ............ °C

Step 4 : Switch on the kettle for a measured length of time.  (You do not need to boil the water.)

Time for which energy is supplied  =  ............ seconds

Step 5 : Stir the water and take its temperature.

Final temperature  =  ............ °C

(  Rise in temperature  =  ............ °C

Energy supplied to the water
=
4200 J/kg °C   (   mass of    (   rise in              (see page 37)




water
temperature


=
4200 J/kg °C   (   .......... kg   (   ........... °C


=   ............ joules

Energy supplied electrically to the kettle
=  ............  joules/second  (  ............ seconds


=  ............  joules

Efficiency of the kettle
= 
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Questions
1.
What happens to the rest of the energy?  Who pays for it?

2.
Comment of the reliability of your data.  How can it be improved?


3.
If you repeated the investigation until the water boils, 


you would find the efficiency is less.  Why is this?

4.
Here are some ‘secondary data’: 


A kettle has a rating of 2 kW, and contains 1 kg of water.


The temperature rise = 40 °C after switching on for 100 s.


What is the efficiency of this kettle?
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In Experiment 16.1 (page 100) you looked at 
an electric motor lifting a weight :

Plan an investigation into the factors affecting
the efficiency of an electric motor.

You may want to use some of these formulas:

From page 103 :
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From page 99 :

Energy transferred (output)

work done

From page 97 :

Work done

 force (weight)
(
distance moved

From page 67 :
Weight

mass
(
10

From page 266 or page 261 :

Energy transferred
=
p.d.,V
(
current, I
(
time, t

(input)



[image: image12.png]motor

400W

600 N

10m





[image: image13.png]energy heating
up the room
600 J

chemical

ei:egrgé/ useful energy

heating water
1000 J 400 J






The diagram shows different ways that energy can be transferred or transformed.

Add each of the following labels to an arrow-head on the diagram.
(You will need to use small writing.)
The first one has been done for you.

(  an electric fire
(  a light bulb
(  an atom bomb (4 arrows)

(  a falling object
(  an electric motor
(  a gas fire
(  a battery
(  your leg muscles
(  a steam engine
(  a dynamo
(  pulling a catapult
(  releasing a catapult (2 arrows)
(  a tree
(  a glow-worm
(  friction
(  hitting a drum
(  a loudspeaker
(  a microphone
(  a very hot object
(  sound-absorbing cloth

Then cut out and stick the diagram in your book.








Here are 6 Energy Transfer Diagrams (also called ‘Sankey’ diagrams).

For each one, describe what information it gives you, in as much detail as possible.




Energy converter
  Energy
  INPUT
  Useful energy
  OUTPUT
  Other forms of
  energy produced
  What happens to
  this waste energy?

 a TV screen
  electrical
  light
  heat
  it heats up the air,
  the TV set, etc.

 a light bulb





 a sprinter
 running a
 100 m race





 a cyclist
 free-wheeling
 down a hill





 an electric motor
 eg. in a
 vacuum cleaner





 a car
 going uphill





 a rocket
 (eg. a firework
 rocket)





 a growing plant





The efficiency of a kettle





Extension


Sheet





page�103, 264





Think about :


How can you calculate the efficiency?�Some useful formulas are shown below.


What measurements will you need to take?


Think about all the factors that could affect�the efficiency of the motor. Predict what�effect you think they will have.Try to�explain your predictions.


Choose one	 of your predictions and plan in�detail how to test it.


-	How will you make it a fair test?�(Which factors will you keep constant?)


	-	Which circuit will you use?


Draw up a table for your results.


Ask your teacher to check your plan before�you begin the investigation.





The efficiency of a motor
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Present your results in a graph, to show how�the efficiency varied with the factor you�chose.


Write a clear report of your investigation and�explain the conclusions you draw.Was your�prediction correct?


Evaluate your investigation. How could it be�made better?�Evaluate your evidence. �Is it reliable? Is it valid?


If you have time, investigate how the�efficiency depends on another factor.�What are the conditions for the optimum�(best) efficiency of the motor?
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An Energy Transfer Diagram (Sankey diagram) �shows what happens during an energy transfer :


� EMBED Equation.3  ���











Questions


For each question show all your working clearly.


A lot of energy is wasted in a car. For every�100 J of chemical energy in the petrol, only�25 J are transferred to useful kinetic energy.�The rest just heats up the engine and the air.


Draw an Energy Transfer Diagram for this,�to scale.


Calculate the efficiency.


The diagram shows the energy transfers for a�Bunsen burner heating a beaker of water.�What is its efficiency as a water heater?


In a solar cell, for every 80 J of solar energy�shining on it, only 4 J is transferred to useful�energy (as electricity).


What happens to the other 76 J?


What is its efficiency?


Draw a Sankey diagram of this, to scale.


A pulley system lifts a load and gives it�6000 J of potential energy. The person�pulling on the rope gives it 8000 J of energy.�What is the efficiency?


An electric kettle has a power rating of 2 kW�and is switched on for 100 seconds.�While heating up, it loses 60 000 J to the�surroundings.


How much energy is supplied to the kettle?�(1 kW = 1000 W = 1000 joules per second)


How much is given to the water?


What is the efficiency of heating water?


An electric motor on a building site has a�power rating of 400 W and lifts a load of�bricks weighing 600 N through a height of�10 m in 20 seconds.


How much energy is needed to lift the bricks?�(See page 97 or page 108.)


How much energy is supplied to the motor�in 20 seconds?


What is the efficiency of the motor in�doing this job?
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Energy Transfer Diagrams 
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Useful and wasted energy
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chemical


kinetic energy (movement energy)


elastic energy (strain energy)


gravitational energy (potential energy)








Energy can appear in different forms:


heat (thermal energy) 


light (electromagnetic radiation)


sound


electrical (and magnetic)


nuclear	





Energy can be ‘changed’ or ‘converted’ or ‘transformed’�from one form to another, in energy ‘transfers’.�When this happens, some energy is always wasted.


Complete the table for the energy converters shown below.�The first one has been done for you.
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