Q1.A student investigated the efficiency of a motor using the equipment in Figure 1.

Figure 1

He used the motor to lift a weight of 2.5 N a height of 2.0 m.

He measured the speed at which the weight was lifted and calculated the efficiency of the
energy transfer.

He repeated the experiment to gain two sets of data.

(@) Give one variable that the student controlled in his investigation.

(1)
(b) Give two reasons for taking repeat readings in an investigation.
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(c) Figure 2 shows a graph of the student’s results.

Figure 2
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Give two conclusions that could be made from the data in Figure 2.

2
(d) Give the main way that the motor is likely to waste energy.
(1)
(e) When the total power input to the motor was 5 W the motor could not lift the 2.5 N
weight.
State the efficiency of the motor.
Efficiency = ..o %
1)

(Total 7 marks)
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Q2.A student finds some information about energy-saving light bulbs.

(@) A 30W light bulb uses 600J of electrical energy in a certain period of time. In that
time, it produces 450 J of light energy. The rest of the energy is wasted.

(i)  Calculate the energy wasted by the light bulb in this period of time.

Wasted energy = ......ccccoovviiiiiiieeinnnnns J
@
(i)  What happens to the energy wasted by the light bulb?
@
(iii) Calculate the efficiency of this light bulb.
Efficiency = ..o,
2
(iv) Calculate the period of time, in seconds, during which the 600 J is provided to
the 30 W light bulb.
Time = . S
2

(b) A company that makes light bulbs provides information about some of their
products.

The table shows some of this information.
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Power in watts Lifetime in hours | Cost of bulb in £

Filament bulb 60 1250 2.00

LED bulb 12 50 000 16.00

(i)  Suggest why it is important to confirm this information independently.

@)

(i) A homeowner is thinking about replacing his filament bulbs with LED bulbs.
A 12 W LED bulb gives the same light output as a 60 W filament bulb.

Suggest reasons why the homeowner is likely to choose LED bulbs.

Use the information given in the table.

@)

(i) State one factor, other than efficiency, that is important when considering the
choice of a bulb for lighting in the home.

(1)
(Total 10 marks)
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Q3. A wood burning stove is used to heat a room.

Photograph supplied by iStockphoto/Thinkstock

The fire in the stove uses wood as a fuel. The fire heats the matt black metal case of the
stove.

(@) The air next to the stove is warmed by infrared radiation.

How does the design of the stove help to improve the rate of energy transfer by
infrared radiation?

)

(b) Burning 1 kg of wood transfers 15 MJ of energy to the stove. The stove then
transfers 13.5 MJ of energy to the room.
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(c)

(d)

Calculate the efficiency of the stove.

Show clearly how you work out your answer.

)

Some of the energy from the burning wood is wasted as the hot gases leave the
chimney and warm the air outside the house.

Name one other way energy is wasted by the stove.

1)

Some people heat their homes using electric heaters. Other people heat their
homes using a wood burning stove.

Give two environmental advantages of using a wood burning stove to heat a home
rather than heaters that use electricity generated from fossil fuels.

@)

The metal case of the stove gets hot when the fire is lit.

Here is some information about the stove.

Mass of metal case 100 kg
Starting temperature of metal case 20 °C

Final temperature of metal case 70 °C
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Specific heat capacity of metal case 510 J/kg °C

Calculate the energy required to raise the temperature of the metal case to 70 °C.

Show clearly how you work out your answer and give the unit.

3)
(Total 10 marks)
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