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Q14.According to kinetic theory, all matter is made up of small particles. The particles are constantly
moving.

Diagram 1 shows how the particles may be arranged in a solid.

Diagram 1

(@) One kilogram of a gas has a much larger volume than one kilogram of a solid.

Use kinetic theory to explain why.

(4)

(b) Diagram 2 shows the particles in a liquid. The liquid is evaporating.

Diagram 2
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()  How can you tell from Diagram 2 that the liquid is evaporating?

Page 1



@

(i)  The temperature of the liquid in the container decreases as the liquid evaporates.

Use kinetic theory to explain why.

3
(Total 8 marks)

Q15.A student used the apparatus in Figure 1 to obtain the data needed to calculate the specific heat
capacity of copper.

Figure 1
12V Themometer
Power supply |
Joulemeter
Immersion heater— .

/

Copper block
The initial temperature of the copper block was measured.
The power supply was switched on.
The energy transferred by the heater to the block was measured using the joulemeter.
The temperature of the block was recorded every minute.
The temperature increase was calculated.

Figure 2 shows the student’s results.
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Figure 2
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(&) Energy is transferred through the copper block.
What is the name of the process by which the energy is transferred?
Tick (v") one box.
Conduction
Convection
Radiation
1)
(b) Use Figure 2 to determine how much energy was needed to increase the temperature of
the copper block by 35 °C.
.................................. joules
1)
(c) The copper block has a mass of 2 kg.  Use your answer to part (b) to calculate the
value given by this experiment for the specific heat capacity of copper. Give the unit.
Specific heat CapaCity = ........ccooriiieiiiiiii e
3)
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(d)  This experiment does not give the correct value for the specific heat of copper.

Suggest one reason why.

(1)
(Total 6 marks)

Q16.The diagram shows a car radiator. The radiator is part of the engine cooling system.

Cooling fins

- Pressure cap

Coolant
outat97°C

Coolant in at 112°C
Liguid coolant, heated by the car engine, enters the radiator. As the coolant passes through the
radiator, the radiator transfers energy to the surroundings and the temperature of the coolant
falls.

(&) Why is the radiator painted black?

)

(b) Different radiators have different numbers of cooling fins along the length of the radiator.

The sketch graph shows how the number of cooling fins affects the rate of energy transfer
from the radiator.
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Rate of
energy
transfer
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radiator
in kl/s

.
*

Number of cooling fins
The number of cooling fins affects the rate of energy transfer from the radiator.

Explain how.

(c) When the car engine is working normally, 2 kg of coolant passes through the radiator
each second. The temperature of the coolant falls from 112 °C to 97 °C.

Calculate the energy transferred each second from the coolant.
Specific heat capacity of the coolant = 3800 J/kg °C.

Use the correct equation from the Physics Equations Sheet.
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(d)  On cold days, some of the energy transferred from a hot car engine is used to warm the
air inside the car. This is a useful energy transfer.

What effect, if any, does this energy transfer have on the overall efficiency of the car
engine?

Draw a ring around the correct answer.

decreases the does not change the increases the
efficiency efficiency efficiency

Give a reason for your answer.

)
(Total 9 marks)

Q17.The diagram shows how the metal chimney from a log-burning stove passes through the inside
of a house.

Loft
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Upstairs — Metal chimney
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— Log burning stove
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(@) Explain how heat is transferred by the process of convection from the inside of the stove
to the top of the chimney.

2
(b)  Although the outside of the chimney becomes very hot, there is no insulating material
around the chimney.
0] Explain, in terms of the particles in a metal, how heat is transferred by conduction
from the inside to the outside of the metal chimney.
2
(i)  Suggest one advantage of having no insulation around the chimney.
1)

(Total 5 marks)
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