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Section C — Physics

Answer all the questions in this section.

Figure 1 shows the cross-section of a double-glazed window.

Figure 1

Glass —|

The double-glazed window can be made from four different types of glass. The gap

between the glass can be 12 mm, 16 mm or 20 mm.

Table 1 shows the U-values for different double-glazed windows made with different

types of glass.

Gap between glass

Table 1
U-value (W m™2°C™)
Type of
glass 12 mm gap 16 mm gap 20 mm gap
between glass | between glass | between glass
w 29 2.7 2.8
X 2.7 2.6 2.6
Y 1.9 1.8 1.8
V4 1.6 1.5 1.5
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II| Which type of glass is the best insulator?

Tick (v) one box.

[1 mark]

w X Y Y4

@ How does the data in Table 1 show that the type of glass has more effect than the
gap size on reducing heat transfer?
[1 mark]

@ Suggest how the U-values would change if thicker glass was used.
[1 mark]

E A double-glazed window made from glass Y with a 16 mm gap has an area of 1.1 m2.
The temperature difference between the inside of the window and the outside of the
window is 15 °C.

Calculate the heat energy transferred through the window in 1 second.
Use data from Table 1 and the equation:

Q = UAIAT
[1 mark]

Heat energy transferred = J per second

Question 1 continues on the next page

Turn over »
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E Give two benefits of fitting double-glazed windows. box
[2 marks]
1
2
6
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Figure 2 shows a crane lifting a 1400 kg load. box

Figure 2

| 1400 kg load

II| The crane lifts the load at a constant velocity of 0.75 m s™".

Calculate the momentum of the load.
Give the unit.

Use the Formulae Sheet.
[2 marks]

Momentum of the load = Unit

Question 2 continues on the next page

Turn over »
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IZ| The load gains 176 000 J of gravitational potential energy when it is lifted for box
20 seconds.
Calculate the power of the crane.
Use the Formulae Sheet.
[1 mark]
Power of the crane = w
@ The load is lifted at a constant velocity.
How does the tension force in the cable compare with the weight of the load?
[1 mark]
E Explain what will happen to the load if the tension in the cable increases.
[2 marks]
6
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Turn over for the next question box

DO NOT WRITE/ON THIS PAGE
ANSWER IN THE/SPACES PROVIDED

Turn over »
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A student measured the resistance of a thermistor at different temperatures.

Table 2 shows the results.

Table 2
Temperature / °C 20 30 40 50 60 70 80
Resistance / Q 850 640 510 400 300 240 200
Figure 3 is a graph of the values from Table 2.
Figure 3
1000
x
800 :
X
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Resistance / Q [X
400 X
X
x !
200 X
0
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II| Draw a line of best fit on Figure 3.

Izl Describe the relationship between the resistance and temperature shown in Figure 3.

Temperature / °C

[1 mark]

[1 mark]
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@ Explain why the resistance of the thermistor changes as the temperature changes. box

Refer to electrons in your answer.
[2 marks]

E The student builds a series circuit with the thermistor.

Figure 4 shows the circuit diagram.

Figure 4

Thermistor Lamp

The resistance of the lamp is 15 Q when the temperature of the thermistor is 20 °C.

Calculate the total resistance of the circuit when the temperature of the thermistor
is 20 °C.

Use the Formulae Sheet and data from Table 2.
[1 mark]

Total resistance of the circuit = Q

Question 3 continues on the next page

Turn over »
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E The brightness of the lamp increases as the temperature of the thermistor increases. box
Explain why.
[2 marks]
@ Give one use for a circuit that includes a thermistor.
[1 mark]
8

END OF QUESTIONS
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There are no questions printed on this page

DO NOT WRITE/ON THIS PAGE
ANSWER IN THE/SPACES PROVIDED
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