
Stretching, Compression and Fluids 
Questions 
 
Q1. 
  
A diver is swimming underwater in a lake. 

The diver wears the meter shown in Figure 3. 

 

(i)  The meter shows the depth of the diver below the surface of the water. 
State the depth shown on the meter in Figure 3. 
State the unit. 

(2) 
depth = .....................................unit = ......................  

(ii)  State how the pressure of the water on the diver changes as the diver swims down from 
the surface of the  
      lake. 

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

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

(iii)  State why the total pressure on the diver is greater than just the pressure due to the 
water above the diver. 

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

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

  
(Total for question = 4 marks) 
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 Q2. 
  

Figure 14 shows a spring standing on a table. 

 

Weights are added to the spring as shown in Figures 14b and 14c. 

(i)  Estimate the original length of the spring as shown in Figure 14a. 
(1) 

original length = ........................................................... mm 

 
(ii)  Describe how the reduction in the length of the spring when weights are added can be 
determined. 

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

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

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

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

(iii)  State two ways that the experimental procedure could be improved. 
(2) 

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

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

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

 .............................................................................................................................................  
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(iv)  Give one reason why the reduction in length eventually reaches a limit as more weights 
are added. 

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

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

  
(Total for question = 6 marks) 

Q3. 
A student sets up the apparatus shown in Figure 9. 

 

Figure 9 

(i)  When the current in the solenoid is switched on, the solenoid attracts the iron nail. 
Describe how the student could use this apparatus to investigate how the size of the 
current in the solenoid affects the force of attraction between the solenoid and the iron 
nail. 

(4) 
 .............................................................................................................................................  

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

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

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

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

 .............................................................................................................................................  
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(ii)  The spring constant of a different spring is 24 N/m. 
The spring is extended from its unstretched length by 12 cm. 

Calculate the energy transferred in extending the spring by 12 cm. 

Use an equation selected from the list of equations at the end of this paper. 

(2) 
 
 

 
 

energy transferred = ........................................................... J 
(Total for question = 6 marks) 

  
Q4. 
  
The graph in Figure 14 shows the variation in atmospheric pressure with the height above 
sea level. 

 

Figure 14 

(i)  Use the graph to estimate the atmospheric pressure at 3000 m above sea level. 
(1) 

 
atmospheric pressure = ........................................................... kPa 
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(ii)  Use the graph to estimate the atmospheric pressure at 6000 m above sea level. 
(1) 

 
atmospheric pressure = ........................................................... kPa 

(iii)  Suggest a reason why the atmospheric pressure decreases with height above sea level. 
(1) 

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

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

  
(Total for question = 3 marks) 

  
 
 
Q5. 
  
An aeroplane takes off from the ground. 

State two factors that affect the pressure of the atmosphere on the aeroplane as the 
aeroplane goes higher in the atmosphere. 

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

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

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

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

  
(Total for question = 2 marks) 
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Q6. 
  
Figure 10 shows a toy used to launch a ball. 

 

One end of the spring is fixed to the handle. 

The other end of the spring is fixed to the support. 

A child pulls the handle, stretching the spring. 

Figure 11 shows the toy with the spring stretched. 

 

(i)  Which of these shows the forces acting on the handle when the child keeps the spring 
stretched? 

Ignore the force due to gravity. 
(1) 

 

 
(ii)  In Figure 11, the extension of the spring is 0.070 m. 

The spring constant (k) is 20 N/m. 
Calculate the force used to extend the spring. 
Use the equation 

force = k × extension 
(2) 

 
 
 
 
 

force = ........................................................... N 
(Total for question = 3 marks) 
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Q7. 
  
Figure 3 shows a diver swimming in a lake. 

 

The pressure on the diver is due to both the water above him and the Earth's atmosphere. 

The pressure of air on the surface of the water is one atmosphere. 10 m of water is 
equivalent to one atmosphere. 

How many atmospheres of pressure will be on the diver at a depth 20 m? 
(1) 

   A    1 
   B    2 
   C    3 
   D    4 

 
  

(Total for question = 1 mark) 
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Q8. 
  
Figure 13 shows a diagram of a device for lifting heavy loads. 

 

Figure 13 

The metal tube is filled with oil. 

The piston Y is pushed down with a force K. 

This produces a force L on piston Z. 

The pressure exerted on the oil by piston Y is the same as the pressure exerted by the oil on 
piston Z. 

Explain the difference between the size of force K and the size of force L. 
(3) 

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

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

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

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

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

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

  
(Total for question = 3 marks) 
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Q9. 
  

*Figure 28 shows a cross-section of a boat floating in water and the same boat with a load 
inside. 

 

The boat floats lower in the water when there is a load inside the boat. 

Explain why the boat floats in water and why the boat floats lower in the water when there is 
a load inside the boat. 

You may add to the diagram to help with your answer. 
(6) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  
(Total for question = 6 marks) 
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Q10. 
  

Figure 11 shows two drawings of the same person on a bed. 

 

Explain why the person exerts a different pressure on the bed when standing up than when 
lying down. 

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

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

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

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

  
(Total for question = 2 marks) 

  
Q11. 
  
Another spring has a spring constant of 250 N/m. Calculate the work done in stretching the 
spring by 0.30 m. State the unit. 

Use the equation 

 
(3) 

 
 
 
 
 
 
 
 

work done in stretching the spring = ........................................ unit ........................................  
(Total for question = 3 marks) 
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Q12. 
  

A weight of 4.0 N is used to extend a spring.  
The extension of the spring is 0.06 m. 

(i)  Calculate the spring constant, k, of the spring. 
Use the equation 

 
(3) 

 
 
 
 
 

spring constant = ........................................................... N/m 

(ii)  State what measurements should be made to determine the extension of the spring 
produced by the 4.0 N weight. 

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

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

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

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

  
(Total for question = 5 marks) 
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Q13. 
  
Figure 26 shows a glass U-tube containing water of density 1000 kg/m3. 

The water levels are the same on both sides of the U-tube. 

Both ends of the U-tube are open to the atmosphere. 

Atmospheric pressure is 101 000 N/m2. 

 

Figure 27 shows the U-tube with one side connected to a gas supply. 

The difference in the levels of water, h, is 0.200 m. 
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(i)  Calculate the gas supply pressure.  
      Use an equation selected from the list of equations at the end of the paper. 

(3) 
 
 
 
 
 
 
 
 
 
 
 
 
 

pressure of gas supply = ........................................................... N/m2 

(ii)  The measurement is repeated using a U-tube of larger cross-sectional area. 
Explain why the value of h does not change. 

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

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

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

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

  
(Total for question = 5 marks) 

  
Q14. 
  
A spring is extended. 

A force of 0.50 N gives an extension of 13 mm. 

Calculate the spring constant k in N/m. 
(3) 

 
 
 
 

 
 
 

spring constant k = ........................................................... N/m 
(Total for question = 3 marks) 
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Q15. 
  
* Figure 16 illustrates an effect that can be explained using the ideas of pressure, force and 
area. 

 

Figure 16 

Explain why the tip of the drawing pin goes into the wood but the head of the drawing pin 
does not go into the thumb. 

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

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

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

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

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

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

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

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

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

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

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

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

  
(Total for question = 6 marks) 
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Q16. 
Figure 8 shows some water in a tank. 

 

(i)  The bottom of the tank has an area of 0.80 m2. The force on the bottom of the tank, due 
to the water, is 2400 N. Calculate the pressure, due to the water, on the bottom of the tank. 

(3) 
 
 
 
 

pressure = ........................................................... Pa 

(ii)  More water is added to the tank. 
Explain how the pressure on the bottom of the tank changes when more water is added 
to the tank. 

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

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

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

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

(iii)  Figure 9 shows an object on the bottom of the tank of water. 

 
 Draw an arrow on Figure 9 to show the direction of the force exerted by the water on the 
surface of the object at point X. 

(1) 
(Total for question = 6 marks) 
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Mark Scheme – Stretching, Compression and Fluids 
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Q2. 
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Q3. 
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Q4. 
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Q5. 
  

 

 
Q6. 
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Q7. 
  

 

 Q8. 
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 Q9. 
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Q10. 

 

 
Q11. 
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Q12. 
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Q13. 
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Q14. 
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Q15. 
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Q16. 
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