
Pressure 
Questions 
 
Q1. 
Figure 2 shows a rubber tube that can be used inside a bicycle tyre. 

The tube is inflated with a bicycle pump. 

 

Figure 2 

(i)  The air inside the tube exerts an outward force on the wall of the tube. 
State the angle that this outward force makes with the wall of the tube. 

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

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

 

(ii)  It takes 4.8 litres of air from the atmosphere to inflate the empty tube to a pressure of 
400 000 Pa. 

Atmospheric pressure is 100 000 Pa. 
Calculate the volume of air inside the tube. 
Assume the temperature of the air inside the tube is the same as the temperature of the 
air outside the tube. 
Use an equation selected from the list of equations at the end of this paper. 

(3) 
 
 
 
 
 
 

volume = ........................................................... litres 
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(iii)  When a bicycle pump is used to inflate the tube, the air in the bicycle pump gets warm. 
You should ignore any effects of friction in the pump. 
Explain why the air in the bicycle pump gets warm. 

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

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

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

 .............................................................................................................................................  
(Total for question = 6 marks) 

 
 
 
 
 
Q2. 
  
Figure 1 shows air inside a cylinder with a movable piston. 

 

Figure 1 

The piston is pulled a little way in the direction of the arrow, but stays inside the cylinder. 

Which of these increases? 
(1) 

   A    The mass of the air inside the cylinder. 
   B    The rate at which air particles collide with the walls of the cylinder. 
   C    The volume of the air inside the cylinder. 
   D    The pressure of the air inside the cylinder. 

 
  

(Total for question = 1 mark) 
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Q3. 
  
A student investigates the pressure and volume of some trapped gas.  
Figure 4 shows the apparatus used. 

 

 

Figure 5 shows the student's table of results. 

 

(i)  Suggest what the student should add to the headings of the table in Figure 5. 
(1) 

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

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

(ii)  Use Figure 5 to estimate the volume of gas for a pressure reading of '170'. 
(2) 

 
 
 

volume of gas = ...........................................................  
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(iii)  Suggest two ways the student could improve the investigation. 
(2) 

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

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

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

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

 

 

(iv)  Explain whether the values, in the column headed 'p × V ' in Figure 5, fit the equation 

p1 × V1 = p2 × V2 
(3) 

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

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

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

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

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

 .............................................................................................................................................  
(Total for question = 8 marks) 
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Q4. 
  

Figure 16 shows a metal container with a movable piston. 

 

Point X is on the inner surface of the container. 

The gas in the container is at a higher pressure than the air outside the container. 

The pressure of the gas in Figure 16 (P1) is 120 kPa. 

The volume of the gas in Figure 16 (V1) is 2500 cm3. 

The piston is pushed up slowly so that the temperature of the gas does not change. 

The new volume of the gas (V2) is 1600 cm3. 

Calculate the new pressure of the gas, P2. 

Use the equation 

 
(2) 

 
 
 
 
 
 
 
 
 

new pressure, P2 = ........................................................... kPa 

  
(Total for question = 2 marks) 
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 Q5. 
  

Figure 8 shows a small container of carbon dioxide at high pressure. 

The pressure, P1 , in the container is 8.00 MPa. 

The volume, V1 , of the container is 14.5 cm3. 

 

The container is pierced and all of the carbon dioxide goes into a large balloon. 

The volume of gas, V2, in the large balloon is 1160 cm3. 

Calculate the pressure, P2, in the large balloon. 

Use the equation 

 
(3) 

 
 
 
 
 
 
 
 
 
 

pressure in the large balloon = ........................................................... MPa 

  
(Total for question = 3 marks) 
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Q6. 
  
When the pressure in a container of gas increases, the particles of the gas 

(1) 

   A    hit the sides of the container less often 

   B    hit the sides of the container more often 

   C    move with lower speeds 

   D    vibrate more energetically about fixed positions 

 
  

(Total for question = 1 mark) 
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Q7. 
*A container is sealed so that the mass of the gas inside cannot change. The volume of the 
gas is changed and the pressure is measured at different volumes. The temperature of the 
gas does not change. Figure 18 is a graph of the results. 

 

Explain, in terms of the movement of particles, why there is a pressure on the container and 
why the pressure changes as shown in Figure 18. 

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

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

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

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

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

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

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

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

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

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

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

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

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

 .............................................................................................................................................  
(Total for question = 6 marks) 
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Q8. 
Figure 1 shows a fixed mass of gas inside a cylinder with a movable piston. 

 

Figure 1 

(i)  Describe, in terms of gas particles, how the gas exerts a pressure on the cylinder. 
(3) 

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

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

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

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

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

(ii)  Figure 2 shows the same gas squashed into a smaller volume. 

 

Figure 2 
State what happens to the pressure the gas exerts on the cylinder when the volume of 
gas is reduced, as in Figure 2. 

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

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

(iii)  State what happens to the gas particles when the volume of the gas is reduced, as in 
Figure 2. 

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

 .............................................................................................................................................  
(Total for question = 5 marks) 
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 Q9. 
A student changes the volume of gas in a container and notes the pressure for different 
values of the volume. The results are shown in Figure 6 and plotted on the graph in Figure 7. 

 

 

(i)  Identify the anomalous result plotted on Figure 7 by drawing a circle on Figure 7 around 
the anomalous point. 

(1) 
(ii)  Draw the curve of best fit on Figure 7. 

(1) 
(iii)  Describe how the graph in Figure 7 would change if the student repeated the experiment 
with the same mass of gas, at a higher constant temperature. 

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

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

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

 .............................................................................................................................................  
(Total for question = 4 marks) 
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Q10. 
Figure 16 shows a metal container with a movable piston. 

 

Point X is on the inner surface of the container. 

The gas in the container is at a higher pressure than the air outside the container. 

Which of these shows the direction of the force, due to the gas, on the container at point X? 
(1) 

 
(Total for question = 1 mark) 

 

 Q11. 

The particles of a gas exert a pressure on the walls of a container. Which row of the table is 
correct when the pressure of the gas changes? 

(1) 

 

  
(Total for question = 1 mark) 
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Q12. 
  
Figure 3 shows an oxygen cylinder. 

 

Figure 3 

The volume of the gas in the cylinder is 2100 cm3. 

When the gas is released into the atmosphere the volume of the gas is 8600 cm3. 

The pressure of the atmosphere is 98 kPa. 

Calculate the pressure of the gas when it is in the cylinder. 

Use the equation 

 
(2) 

 
 
 
 
 
 
 
 
 
 

pressure of the gas in the cylinder = ........................................................... kPa 

  
(Total for question = 2 marks) 
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Mark Scheme - Pressure 
 
Q1. 
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Q2. 
  

 
 
Q3. 
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Q4. 
  

 

 
Q5. 
  

 

 
Q6. 
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Q7. 
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Q8. 
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Q9. 
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Q10. 
  

 
 
Q11. 

 

Q12. 
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