AQA GCSE - 4.1.2.1 Energy transfers in a system - Questions thealevelphysicstutor.com

A student investigated how different insulating materials affect the energy transfer from bottles of
very hot water.

Figure 1 shows some of the equipment used.

Figure 1
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(a) To prevent spillages the student used a funnel to pour very hot water into each bottle.

Why did the student use the funnel?

Tick (V) one box.

Preventing spillages was a control variable.

To make the investigation valid.

Using the funnel was a safety precaution.

1)
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(b) Why did the student not use insulation for bottle A?

Tick (V) one box.

Bottle A was the control.

Bottle A was the fair test.

Bottle A was the independent variable.

(1)

The student recorded how much the temperature of the water in each bottle changed in five
minutes.

(c) What equipment could the student use to measure time?

1)
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(d) The table below shows the results.

thealevelphysicstutor.com

Start Final Temperature
Bottle Insulation temperature | temperature change
in°C in°*C in°C
A None a0 60 20
B 1 layer of paper 85 70 15
c 2 layers of card S0 75 15
D 3 layers of bubble wrap 80 70 10
Figure 1 is repeated below.
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The student could not make a valid conclusion from the results about how different
insulating materials affect the energy transfer.

Explain two ways that the student could improve the investigation to be able to make a
valid conclusion.

Use Figure 1 and the table above.

(4)
(e) Figure 2 shows the graph plotted by the student.

Figure 2
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The student should not have plotted a line graph.
What type of graph should the student have plotted?
Give a reason for your answer.

Type of graph

Reason

)
(Total 9 marks)

A student investigated the insulating properties of two different materials.

The same thickness of each material was used.

Figure 1 shows some of the equipment used by the student.

Figure 1
n
| _—— Thermometer
Lid
/

s 11

- Metal can
|

Insulation—"

|7 Hot water

The student used two different types of thermometer to measure the temperature changes.

Figure 2 shows a reading on each thermometer.

Figure 2
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(@) What is the resolution of thermometer B?

Tick (V) one box.

0.1°C

0.4°C

67.0 °C

67.4°C

1)

(b) Complete the sentence.

Choose the answer from the box.

a smaller the same a bigger

Thermometer A has chance of being misread than

thermometer B.
1)
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Figure 3 shows the results.

Figure 3
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(¢) The mass of water used was 0.12 kg.

specific heat capacity of water = 4200 J/kg °C

Determine the total change in thermal energy of the water when Material X was used.

Use values from Figure 3.

Use the Physics Equations Sheet.

Total change in thermal energy = J
(4)
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(d) There is an anomalous result on Figure 3.

Draw a ring around the anomalous result.

1)
(e) Give two conclusions that can be made from Figure 3.
1.
2.
)

Another student investigated how the thickness of the insulation affected the rate of cooling of hot
water.

Figure 4 shows some of the equipment used.

Figure 4
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(f) How would using thick insulation affect the rate of cooling of hot water compared with using
thin insulation?

Tick (V) one box.

The rate of cooling would be higher.

The rate of cooling would be lower.

The rate of cooling would not change.

1)

(g) Predict how using thick insulation would affect the temperature of the water after 10
minutes compared with using thin insulation.

Tick (V) one box.

The temperature would be higher.

The temperature would be lower.

The temperature would be the same.

)
(Total 11 marks)

A student investigated the insulating properties of different materials.

3.
Figure 1 shows some of the equipment used by the student.
Figure 1
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This is the method used:

1. Wrap insulating material around the can.

2. Put a fixed volume of boiling water in the can.

3. Place the lid on the top of the can.

4. Measure the time taken for the temperature of the water to decrease by a fixed amount.
5. Repeat steps 1 — 4 using the same thickness of different insulating materials.

(a) Identify the independent variable and the dependent variable in this investigation.

Independent variable

Dependent variable

(2)

The student used two different types of thermometer to measure the temperature changes.

Figure 2 shows a reading on each thermometer.

Figure 2
Thermometer A Thermometer B
87.4°C
(b) What is the resolution of thermometer B?
Resolution = °C

(1)

(c) Thermometer A is more likely to be misread.

Give one reason why.

1)
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(d) For one type of insulating material, the temperature of the water decreased from
85.0 °C to 65.0 °C.

The energy transferred from the water was 10.5 kJ.

specific heat capacity of water = 4200 J/kg °C

Calculate the mass of water in the can.

Use the Physics Equations Sheet.

Mass = kg

3)

(e) The table below shows the results for two insulating materials.

: Time for temperature to decrease by 20
Material o -
Cin seconds
X 450
Y 745

Explain how the results in above table can be used to compare the thermal conductivity of
the two materials.

2
(Total 9 marks)
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4.

A student investigated the insulating properties of newspaper.
Figure 1 shows the apparatus the student used.

Figure 1
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The student'’s results are shown in Figure 2.
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Figure 2
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(a) Describe a method the student could have used to obtain the results shown in Figure 2.

(6)
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(b) The student could have used a datalogger with a temperature probe instead of the digital
thermometer.

Figure 3 shows the readings on the digital thermometer and the datalogger.

Figure 3
Digital thermometer Datalogger
67.5°C
aa

[
The datalogger records 10 readings every second.

The student considered using a temperature probe and datalogger.

Explain why it was not necessary to use a temperature probe and datalogger for this
investigation.

2
(Total 8 marks)
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