
 

 

 

Density calculations and required practical 
AQA GCSE Physics 8463 and Combined Science Trilogy 8464 | Paper 1 | Foundation and Higher 

Suggested: 35–40 minutes + 15–20 minutes review | 32 parts | 56 marks 

Specification points covered 

Density, mass and volume; unit conversions and explaining density using particle spacing: 8463 4.3.1.1; 

8464 6.3.1.1 

Measure density of regular solids, irregular solids and liquids: 8463 required practical 5; 8464 required 

practical 17 

Select apparatus, calculate volumes from dimensions or displacement, and evaluate measurement 

methods and evidence. 

  
A salvage workshop checks metal parts for reuse and tests a replacement cooling liquid. Use density measurements to 

identify suitable samples and check claims. All comparison values and acceptance limits are supplied for this exercise. 

Complete all questions. Use density = mass / volume (ρ = m / V), mass = density × volume, and volume = mass / 

density. Show working and units. 1 cm3 = 0.000001 m3; 1 L = 1000 cm3. Density alone does not prove a material’s 

identity or that a liquid is safe for a real cooling system. 

1  Checking density calculations 

Each part refers to a separate workshop sample. 

1(a)  A technician compares the mass per unit volume of two metal samples. Name this physical quantity.  
[1 mark] 

 

 
  
1(b)  A sample has mass 54.0 g and volume 20.0 cm3. Calculate its density in g cm-3.  [1 mark] 

 
  
1(c)  A replacement insert has density 2.70 g cm-3 and volume 35.0 cm3. Calculate its mass.  [1 mark] 
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1  Checking density calculations continued 

1(d)  A sample has mass 121.5 g and density 2.70 g cm-3. Calculate its volume.  [1 mark] 

 
  
1(e)  A small part occupies 6.0 cm3. Convert its volume to m3.  [1 mark] 

 
  
1(f)  A sample has density 2.70 g cm-3. Convert this to kg m-3. Show the mass and volume conversions.  
[2 marks] 

 
  

2  Checking a regular metal part 

Figure 1 shows a solid cuboid with mass 106.8 g. The drawing is not to scale. 

 
Figure 1 

2(a)  Use the three perpendicular dimensions in Figure 1 to calculate the cuboid’s volume in cm3.  [1 mark] 

 
  
2(b)  Calculate the density of the cuboid in g cm-3.  [1 mark] 
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2  Checking a regular metal part continued 

Table 1 

Material Supplied density / g cm-3 

Steel 7.8 

Aluminium 2.7 

Copper 8.9 
  
2(c)  Use Table 1 to identify the material most consistent with the cuboid’s density. Explain why density alone 

does not prove its identity.  [2 marks] 

 

 

 

 
  
2(d)  A smaller piece cut from the same cuboid has mass 26.7 g and volume 3.0 cm3. Calculate its density.  
[1 mark] 

 
  
2(e)  The solid cuboid is cut into two equal-volume pieces without losing material. Explain why each piece has the 

original density.  [2 marks] 

 

 

 
  
2(f)  Describe how to determine the density of another solid cuboid using a balance and a ruler or callipers. 

Include measurements and a calculation.  [3 marks] 
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3  Measuring an irregular metal part 

Figure 2 shows water before and after a solid part is fully immersed. Its mass is 67.5 g. It does not absorb water or 

dissolve; ignore the volume of the thin thread. The apparatus drawing is not to scale; use the marked volume scales. 

 
Figure 2 

3(a)  Read the water volumes before and after immersion from Figure 2.  [2 marks] 

 
  
3(b)  Calculate the volume of the solid part from the two readings.  [1 mark] 

 
  
3(c)  Calculate the density of the 67.5 g part in g cm-3.  [1 mark] 

 
  
3(d)  A different part has mass 117 g. A cylinder reading rises from 28 cm3 to 43 cm3 when it is fully immersed. 

Calculate its density.  [2 marks] 
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3  Measuring an irregular metal part continued 

3(e)  An air bubble remains attached to the submerged part. The mass measurement is correct. Explain how this 

affects the calculated density.  [2 marks] 

 

 

 

 
  
3(f)  Only part of the solid is submerged, but the technician uses the mass of the whole part. Explain how this 

affects the calculated density.  [2 marks] 

 

 

 
  
3(g)  Describe how to read a water-filled measuring cylinder and explain why the viewing position matters.  
[2 marks] 

 

 

 
  

4  Improving the measurements 

The workshop repeats displacement tests before accepting its results. 

4(a)  The final water volume is about 60 cm3 and the part fits both cylinders. Choose a 100 cm3 cylinder with 1 

cm3 divisions or a 250 cm3 cylinder with 5 cm3 divisions. Justify your choice.  [2 marks] 

 

 

 
  
4(b)  Three repeated displacement measurements give volumes 25, 26 and 24 cm3. Calculate their mean.  
[1 mark] 

 
  
4(c)  Explain why repeating the measurements and using a mean can improve the density estimate. State one 

type of error this does not remove.  [2 marks] 
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4  Improving the measurements continued 

4(d)  Write a method to determine the density of another irregular metal part using a balance and the 

displacement technique in Figure 2. The part sinks, does not dissolve or absorb water, and fits fully inside the 

cylinder. Include a reliable volume measurement and safe handling. Use this order: mass → initial volume → 

immersion → final volume → density → checks.  [6 marks] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

5  Checking the cooling liquid 

Table 2 gives readings for two liquid batches at the same temperature. The density acceptance range is 1030–1090 kg 

m-3, inclusive. This is a density check only. 

Table 2 

Batch Empty cylinder / g Cylinder plus liquid / g Liquid volume / cm3 

A 64.0 140.0 80.0 

B 64.0 149.6 80.0 
  
5(a)  Use Table 2 to calculate the mass of liquid in batch A, excluding the cylinder.  [1 mark] 

 
  
5(b)  Calculate the density of batch A in g cm-3.  [1 mark] 

 
  
5(c)  Convert the density of batch A to kg m-3.  [1 mark] 
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5  Checking the cooling liquid continued 

5(d)  Use Table 2 to calculate the density of batch B in g cm-3.  [2 marks] 

 
  
5(e)  Which batch passes the density check? Compare BOTH batches with the 1030–1090 kg m-3 acceptance 

range.  [2 marks] 

 

 

 
  
5(f)  The workshop needs 1.50 L of batch B. Use its density of 1070 kg m-3 to calculate the mass needed in kg.  
[2 marks] 

 
  
5(g)  A trainee divides the cylinder-plus-liquid mass by the liquid volume without subtracting the empty-cylinder 

mass. Explain the effect on the calculated density.  [2 marks] 

 

 

 
  
5(h)  Describe a method to determine an unknown liquid’s density using a balance and a measuring cylinder. 

Include how to find the liquid’s mass.  [3 marks] 

 

 

 

 

 

 
  

6  Connecting density to particles 

A liquid sample and a vapour sample of the SAME substance have equal mass. The vapour occupies a much larger 

volume. 

6(a)  Explain why the vapour has a lower density than the liquid in terms of particle spacing and mass per unit 

volume. Do not say the particles themselves expand.  [2 marks] 

 

 

 
Review: correct one volume-conversion error and one explanation about how a measurement error affects density. 


