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Smarter practice. Stronger understanding ATTEMPT CHECK CORRECT IMPROVE

Specific heat capacity required practical

AQA GCSE Physics 8463 and Combined Science Trilogy 8464 | Paper 1 | Foundation and Higher
Suggested: 35-40 minutes + 15-20 minutes review | 26 parts | 48 marks

Specification points covered

Specific heat capacity and energy changes: 8463 4.1.1.3 / 8464 6.1.1.3. Required practical: 8463 RP1 /
8464 RP14.

Electrical power and energy: 8463 4.2.4.1-4.2.4.2 /| 8464 6.2.4.1-6.2.4.2; power and time: 4.1.1.4 /
6.1.1.4.

Unwanted energy transfers and insulation: 8463 4.1.2.1 / 8464 6.1.2.1. Analyse data and evaluate a
practical method.

A manufacturer tests metal heat-spreader blocks for a temperature-controlled food delivery box. Your job is to check
the measurements, evaluate the test and select a block. All data and design limits are supplied for this exercise.

Use E=Pt, P=VIland AE = mc AB. Use mass in kg, time in s and temperature CHANGE in °C. Show working and
units. Unless stated otherwise, neglect energy transferred to the surroundings. Use a calculator and ruler.

1 Checking the heating calculations
Each part describes a separate test or design change at the factory.
1(a) A block warms from 19.0 °C to 34.0 °C. Calculate its temperature rise. [1 mark]

1(b) A 24 W heater operates for 150 s. Calculate the electrical energy it supplies. [1 mark]

1(c) An aluminium block has mass 0.400 kg and ¢ = 900 J kg™! °C-". Calculate its energy gain for a 10.0 °C
rise. [1 mark]
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PhysicsUK worksheet

1 Checking the heating calculations continued

1(d) A smaller aluminium insert has mass 250 g and ¢ = 900 J kg™' °C-". Calculate the energy needed to raise its
temperature from 20.0 °C to 36.0 °C. [2 marks]

1(e) A 0.600 kg steel block has ¢ = 500 J kg™ °C-". It gains 4500 J. It starts at 22.0 °C. Calculate its final
temperature. [2 marks]

1(f) An aluminium block must gain 7200 J while warming by 20.0 °C. Its specific heat capacity is 900 J kg™' °C-".
Calculate the mass needed. [2 marks]

1(g) A test heater supplies 12 000 J in 4.0 minutes. Calculate its mean power. [2 marks]

1(h) A heater operates at 12.0 V with a current of 2.00 A. Calculate the energy it supplies during a 200 s block
test. [2 marks]
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2 Setting up the block test

Figure 1 shows the circuit and a cross-section of the block. The heater symbol represents the heater in the block. The
switch is open during setup.
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Figure 1
2(a) Name the meters needed at P and Q in Figure 1. [2 marks]

2(b) Name the instrument used to measure the block’s mass before insulation is added. [1 mark]

2(c) Why should the probe be left in the unheated block until its reading is steady before the initial temperature is
recorded? [1 mark]

2(d) A probe fits loosely in its hole. Suggest one improvement to obtain a temperature reading closer to the
block’s temperature. [1 mark]

2(e) Give one precaution that reduces the risk of burns when dismantling the apparatus. [1 mark]
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3 Plotting and using the test results
A 0.500 kg block starts at 20.0 °C. Table 1 gives electrical energy supplied and the measured block temperature. Do
not assume yet that all this energy reaches the block.

Table 1
Energy supplied E/ J Block temperature / °C

0 20.0
1000 22.0
2000 24.0
3000 26.0
4000 28.0
5000 30.0

3(a) Use Table 1. What temperature rises correspond to 26.0 °C and 30.0 °C? [1 mark]

3(b) Plot all six readings from Table 1 on Figure 2, with electrical energy against temperature rise. Draw a
straight line of best fit. [3 marks]
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3 Plotting and using the test results continued

3(c) Calculate the gradient of your graph using two widely separated points. Use gradient = change in energy /
change in temperature rise. Give its unit. [2 marks]

3(d) For this graph, ¢ = gradient / mass. Use your gradient and the 0.500 kg block mass to estimate its specific
heat capacity. [1 mark]

3(e) Use your line to estimate the electrical energy supplied for a temperature rise of 7.0 °C. [1 mark]

4 Checking whether the result is trustworthy
The team investigates why the measured value differs from the reference value for this metal.

4(a) The calculation in 3(d) treats all electrical energy supplied as energy gained by the block. Explain why
energy transferred to the surroundings makes this calculated c too high. [2 marks]

4(b) A separate check shows that when 5000 J is supplied, 500 J is transferred elsewhere. The 0.500 kg block
warms by 10.0 °C. Calculate its corrected specific heat capacity. [2 marks]

4(c) Three repeats using the original method give c values of 960, 1000 and 1040 J kg™! °C-'. Calculate the
mean. Does taking this mean remove a systematic heat-loss error? Explain. [2 marks]
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4 Checking whether the result is trustworthy continued

4(d) The team compares two insulation jackets on the SAME block, using temperature rise after a fixed heating
time. Choose one other variable to keep constant and explain why it matters. [2 marks]

5 Selecting a delivery-box block

Table 2 gives reference values for two candidate blocks. Both fit the box. For this comparison, neglect energy transfers
to the surroundings.

Table 2
Block Mass / kg c/J kg’ °C
A 0.500 900
B 0.750 500

5(a) Each candidate block cools from 65.0 °C to 45.0 °C. Calculate the energy released by block A and by block
B. [2 marks]

5(b) The box needs at least 8000 J released over this temperature drop and the block mass must not exceed
0.800 kg. Which candidate meets BOTH requirements? Use the data to justify your answer. [2 marks]

5(c) For a different product, block B is heated from 20.0 °C to 65.0 °C by a 25 W heater. Calculate the minimum
heating time and decide whether it can be ready within 12 minutes. [3 marks]
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6 Writing a complete practical method

A new supplier sends an unlabelled metal block with two holes. The team must measure its specific heat capacity
before considering it for the box.

6(a) Describe a method to determine the specific heat capacity of the new metal block using an electrical heater.
Explain how you would obtain the necessary measurements, calculate c and reduce important errors. Include one
safety precaution. Use these planning headings: mass and setup — energy input — temperature rise —
calculation — checks and safety. [6 marks]

Review: correct one calculation and improve one explanation by linking the measurement error to its effect on c.
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