
Heating Matter 

Questions 
 
Q1. 
  
A student uses the apparatus in Figure 17 to determine the specific heat capacity of water. 

 

Figure 17 

(i)  State the measurements needed to calculate the specific heat capacity of water. 
(4) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  
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(ii)  State two ways that the apparatus could be adapted to improve the procedure. 
(2) 

1 ..........................................................................................................................................  

 .............................................................................................................................................  

2 ..........................................................................................................................................  

 .............................................................................................................................................  

  
(Total for question = 6 marks) 
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Q2. 

A student wants to determine the specific heat capacity of copper. 

Figure 20 shows a piece of copper, with a thread tied around it, in a glass beaker of boiling 
water. 

 

The student leaves the piece of copper in the boiling water so that the copper reaches a 
temperature of 100 °C. 

The student uses the thread to take the piece of copper out of the boiling water. 

The student puts the hot piece of copper into a different beaker of cold water at 20 °C. 

The apparatus is shown in Figure 21. 

 

The student assumes that the thermal energy gained by the water equals the thermal energy 
lost by the piece of copper. 

The water and copper both reach a temperature of 22 °C. 

The cold water gains 1050 J of energy. 

The mass of the piece of copper is 0.058 kg. 
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(i)  Calculate a value for the specific heat capacity of copper, using these results. 
Use the equation 

change in thermal energy = mass × specific heat capacity × change in temperature 

ΔQ = m × c × Δθ 
(2) 

 
 
 
 
 
 
 
 
 
 

specific heat capacity of copper from these results = ........................................................... 
J/kg °C 

(ii)  The value for the specific heat capacity of copper obtained from the student's results is 
lower than the correct  
      value. 

State two ways that the experiment could be improved to give a value that is closer to the 
correct value. 

(2) 
1 ..........................................................................................................................................  

 .............................................................................................................................................  

2 ..........................................................................................................................................  

 .............................................................................................................................................  

  
(Total for question = 4 marks) 
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Q3. 
A beaker contains 0.25 kg of water at room temperature.  
The beaker of water is heated until the water reaches boiling point (100 °C).  
The specific heat capacity of water is 4200 J/kg °C.  
The total amount of thermal energy supplied to the water is 84 000 J. 

(i)  Calculate the temperature of the water before it was heated. 
Use an equation selected from the list of equations at the end of this paper. 

(3) 
 
 
 
 
 
 
 
 
 
 

temperature before heating = ........................................................... °C 

(ii)  The heating continues until 0.15 kg of the water has turned into steam. 
The thermal energy needed to turn the boiling water into steam is 0.34 MJ. 
Calculate the specific latent heat of vapourisation of water.  
Use an equation selected from the list of equations at the end of this paper. 

(2) 
 
 
 
 
 
 
 
 

specific latent heat = ........................................................... MJ/kg 
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(iii)  The graph in Figure 13 shows how the volume of 1 kg of water changes with 
temperature. 

 
Describe how the density of water changes with temperature over the range  
of temperature shown in Figure 13. 
Calculations are not required. 

(2) 
 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  
(Total for question = 7 marks) 
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Q4. 
  
(i)  Figure 11 shows an electric kettle. 

 
The kettle contains 1.5 kg of water. 
The kettle is switched on. 
Calculate the energy needed to raise the temperature of the water by 50 °C. 
Specific heat capacity of water = 4200 J/kg °C 
Use the equation 

 
(2) 

 
 
 
 
 
 
 
 

energy needed = ........................................................... J 

(ii)  The amount of energy, E, needed to bring the water to boiling point is 670 000 J. 
The kettle has a power of 3500 W. 
Calculate the time, t, it takes to bring the water to boiling point. 
Use the equation 

 
(3) 

 
 
 
 
 
 
 
 
 

time to bring the water to boiling point = ........................................................... s 
(Total for question = 5 marks) 
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Q5. 

A digital thermometer gives a temperature reading of 23 °C. 

Calculate the value of this temperature in kelvin. 
(1) 

 .............................................................................................................................................  

 .............................................................................................................................................  

  
(Total for question = 1 mark) 

 
 
Q6. 
  
An electric kettle contains 1.41 kg of water at 25 °C. 

The kettle is switched on. 

After a while, the water reaches boiling point at 100 °C. 

The specific heat capacity of water is 4200 J / kg °C. 

(i)  Calculate the amount of thermal energy supplied to the water by the kettle.  
      Give your answer to the appropriate number of significant figures. 

Use an equation selected from the list of equations at the end of the paper. 
(3) 

 
 
 
 
 
 

energy supplied = ........................................................... J 

(ii)  The kettle is kept switched on and the water continues to boil. 
After a while, the mass of the water in the kettle has decreased to 1.21 kg. 
The thermal energy supplied to the water during this time was 450 000 J. 
Calculate the specific latent heat of vaporisation of water. 
Use an equation selected from the list of equations at the end of the paper. 

(3) 
 
 
 
 
 
 

specific latent heat of vaporisation = ........................................................... J / kg 
(Total for question = 6 marks) 

 14.1 Heating Matter PhysicsAndMathsTutor.com



Q7. 
  

Another student decides to melt some ice. 

The student melts 380 g of ice at 0 °C. 

The specific latent heat of fusion of ice is 3.34 × 105 J/kg. 

Calculate the thermal energy needed to melt the ice. 

Select an equation from the list of equations at the end of this paper. 
(2) 

 
 
 
 
 
 
 
 
 
 

thermal energy needed = ........................................................... J 

  
(Total for question = 2 marks) 

  
 
 
Q8. 
  
On a very cold day, the temperature of the air is −4 °C. 

Calculate the value of this temperature on the kelvin scale. 
(1) 

 
 
 

temperature = ........................................................... K 

  
(Total for question = 1 mark) 
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Q9. 
  
Describe, in terms of particles, two differences between a solid and a liquid of the same 
substance. 

(2) 
 1 ..........................................................................................................................................  

 .............................................................................................................................................  

 2 ..........................................................................................................................................  

 .............................................................................................................................................  

  
(Total for question = 2 marks) 
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Q10. 
  
* This question is about determining the specific heat capacity of aluminium.  
An aluminium block is placed in boiling water as shown in Figure 21. 

 

The piece of string is tied to the aluminium block so the block can be transferred from the 
boiling water to the cold water. 

Describe how a student could use this apparatus, and any additional items needed, to 
determine the specific heat capacity of aluminium. 

Your answer should include how the student would 
•    obtain the necessary measurements 
•    use the measurements to calculate the specific heat capacity of aluminium. 

(6) 
 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  
(Total for question = 6 marks) 
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Q11. 
  
The student decides to measure the temperature of the water every minute while it is being 
heated. 

Figure 18 shows a graph of the student's results. 

 

Figure 18 

Predict the temperature of the water if the heating continues up to 8 minutes. 
(1) 

 
 
 

temperature of the water = ........................................................... °C 

  
(Total for question = 1 mark) 
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Q12. 
  
Figure 21 shows a shed made mostly of concrete blocks. 

 

State two practical ways to reduce heat loss from this shed. 
(2) 

 1 ..........................................................................................................................................  

 .............................................................................................................................................  

 2 ..........................................................................................................................................  

 .............................................................................................................................................  

  
(Total for question = 2 marks) 
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Mark Scheme – Heating Matter 
 
Q1. 
  

 

 14.1 Heating Matter PhysicsAndMathsTutor.com



 
  
 
 

 14.1 Heating Matter PhysicsAndMathsTutor.com



Q2. 
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Q3. 
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Q4. 

 

 

  
Q5. 
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Q6. 
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Q7. 
  

 

 
Q8. 
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Q9. 
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Q10. 
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 Q11. 
  

 

 
Q12. 
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