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1. Not all materials heat up at the same rate, the specific heat capacity of a material explains why some 

materials heat up quickly while some take a lot longer to heat up. 
 

a) Which of the following is the correct definition of specific heat capacity?  
 

B – is the only correct answer.  1 mark 
 Total: 1 mark 

 
 
 

b) What is the standard unit for specific heat capacity?  
 

C – is the only correct answer.  1 mark 
 Total: 1 mark 

 

 
 

c) A student uses the apparatus shown in the diagram below to determine the specific heat capacity of 
an aluminium block. 
 

How will this error affect the calculated value of the specific heat capacity compared to the true value? 
 

B – is the only correct answer.  1 mark 
 Total: 1 mark 

 

 
 

d) A block of copper has a mass of 2 kg. The specific heat capacity of copper is 390 J/kg°C.  
How much energy is needed to increase its temperature by 10°C? 
 

C – is the only correct answer.  1 mark 
 Total: 1 mark 

 
 
 
e) A substance with a very high specific heat capacity means that:  

 

B – is the only correct answer.  1 mark 
 Total: 1 mark 

 
 

(Total for Question 1 is 5 marks) 
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2. Use the specific heat capacity equation: ΔE = m × c × Δθ to solve the following four questions, 
showing your full working for each one. 
 

a) A beaker contains 2 kg of water.  
Calculate the energy required to raise the temperature of the water from 20 oC to 50 oC.  
(Specific heat capacity of water = 4200 J/kg oC) 
 

Temperature change = 50 – 20 = 30 oC 1 mark 
ΔE = 2 × 4200 × 30 1 mark 
252 000 J 1 mark 
 Total: 3 marks 

 
 
 
 

b) A block of aluminium has a mass of 0.5 kg. When 9000 J of thermal energy is supplied to the block, its 
temperature rises by 20oC. Calculate the specific heat capacity of aluminium. 
 

9000 = 0.5 × c × 20 1 mark 
c = 9000 ÷ 10 1 mark 
900 J 1 mark 
 Total: 3 marks 

 
 
 
 

c) A brick has a specific heat capacity of 840 J/kg oC.  
Calculate the mass of the brick if it requires 12600 J of energy to increase its temperature by 5oC. 
 

12600 = m × 840 × 5 1 mark 
m = 12600 ÷ 4200 1 mark 
m = 3.0 kg 1 mark 
 Total: 3 marks 

 
 
 
 

d) An iron block with a mass of 500 g is heated.  
Calculate the energy transferred to the block to increase its temperature by 10°C. Specific heat 
capacity of iron = 450 J/kg∘ C 
 

500 g = 0.5 kg 1 mark 
ΔE = 0.5 × 450 × 10 1 mark 
ΔE = 2250 J 1 mark 
 Total: 3 marks 

 
(Total for Question 2 is 12 marks) 
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3. A student carries out an experiment to determine the specific heat capacity of a copper block using 
an immersion heater. The figure below shows some of the setup used by the student.  
 

 
 

The student connects the immersion heater to a power supply. 
The immersion heater has a power output of 50 W. The mass of the copper block is 1.5 kg. 
 

The student switches on the heater for 10 minutes. 
During this time, the temperature of the block increases from 20°C to 38°C. 
 

Calculate the specific heat capacity of the copper. 
Use the correct physics equation and give your answer to 2 significant figures. 
 

 

time = 10 × 60 = 600 (s) 
 

 

1 mark 

Energy = P × t     
 
Energy = 50 × 600 = 30000 (J) 

 
 

1 mark 
 

Temperature change = 38 – 20 = 18 oC 
 

 

1 mark 

30000 = 1.5 × c × 18 
 
c = 30000 ÷ 27 

 
 

1 mark 
 

c = 1100  (J/kgoC) 
 

 

1 mark 

 Total: 5 marks 
 
 

(Total for Question 3 is 5 marks) 
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4. A student sets up an experiment as shown in the figure below to find the specific heat capacity of 
some a vegetable oil. 

 

 
 

a) State the four measurements the student must record to be able to calculate the specific heat capacity 
of the vegetable oil. 
 

A statement to include the following award 1 mark for each:   
 

• Mass (of the oil).  
 

• Initial temperature (of the oil).      Allow: starting temperature. 
 

• Final temperature (of the oil).        Allow: highest temperature. 
 

• Energy supplied (using the joulemeter).     Allow: work done by the heater. 

 

 Total: 4 marks 
 
 

b) State two changes the student could make to the apparatus to reduce heat loss and improve the 
accuracy of the experiment. 

Add a lid (to the polystyrene cup). 1 mark 
Add extra insulation around the cup. 
 

Allow: wrap it in bubble wrap' / 'put it inside a larger beaker. 

1 mark 

 Total: 2 marks 
 

 

c) Use the graph of the student’s results to predict the temperature of the vegetable oil if the heating 
continues up to 10 minutes.  

 

120 (± 5) 1 mark 
 Total: 1 mark 

 

 
d) Suggest why the actual temperature of the oil at 10 minutes might be lower than the value you 

predicted in part (c).  
Heat is transferred / dissipated to the surroundings. 
 

Allow: heat is lost to the air.  

1 mark 

The rate of heat transfer increases as the temperature difference (between the oil 
and the room) increases. 
 

Allow: the oil loses heat faster the hotter it gets.  

 
1 mark 

 Total: 2 marks 
 

(Total for Question 4 is 9 marks) 
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5. The figure below shows a cross-section of an underfloor heating system. 
 

 
 

a) Hot water flows through pipes embedded in a concrete floor. 
The heat from the water warms the concrete. 
The water supplies 450 kJ of thermal energy to a section of the concrete floor. 
The mass of this section of concrete is 12 kg. The specific heat capacity of concrete is 900 J/kg oC. 
 

Use this data to calculate the increase in temperature of the concrete. 
 

45000 = 12 × 900 × Δθ 
 

1 mark 

Δθ = 45000 ÷ 10800 1 mark 
Δθ = 4.16  
 
Allow: 4.2  
An answer of 4.16 scores 3 marks. 

1 mark 

 Total: 3 marks 
 
 
 
 
 

b) The actual temperature increase of the concrete will be smaller than the value in part (a). 
 

Explain why the actual temperature increase will be smaller. 
An explanation to include the following:   
Not all the thermal energy from the water is transferred to the concrete. 
 
Allow: heat is lost to the surroundings / heat escapes into the room. 

1 mark 

Some energy is transferred downwards into the subfloor / insulation 1 mark 
 Total: 2 marks 

 
(Total for Question 5 is 5 marks) 


