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Section A 

1 Buoyant force is the upward force that a fluid exerts on any object that is submerged in it.  
In this experiment, you will investigate the effect of buoyant force acting on an object. 
 
You are provided with: 
 

• a retort stand with boss and clamp 

• a cork with a pin  

• a metre rule with a hole at the 50 cm mark  

• a slotted mass attached to a string with a loop at the end 

• a metal bob attached to a 30 cm string with a loop at the end 

• a 250 cm3 plastic beaker  

• a measuring cylinder  

• a shared electronic balance 
 

Note: Use the same metre rule for both Question 1 and Question 2. 
 

 (a) Measure and record: 
 

  (i) the mass M of the metal bob, 
 

  (ii) the mass m of the slotted mass. 
 

  M = ……………………….. [1] 
 

m = ……………………….. [1] 
 

 (b) Measure and record the volume V of the metal bob. 
 

V = ……………………….. [1] 
 

 (c) Calculate the buoyancy force B acting on the metal bob by water, using the following 
equation.  
 

B = ρ V g, 
 

where ρ is the density of water 1 g/cm3, 
 V is the volume of the metal bob in cm3, 
 g is the gravitational strength 0.010 N/g. 
 

   
 
 
 
 
 
 
 

B = ……………………….. [1] 
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 (d) Set up the apparatus as shown in Fig. 1.1.  
 

 
 

Fig 1.1 
 
Hang the slotted mass on the left. While keeping the metal bob on the right completely 
immersed in water, balance the rule by adjusting the length p and q. 

 
  Measure and record the length p and q. 

 
p =            

 
 

q =                       [1] 
 

 (e) It is suggested that the buoyancy force B can also be calculated using the equation: 
 

B = Mg - mg (
 p

q 
) 

where g = 0.010 N/g.  
 

  (i) Use your values of M, m, p and q to calculate another value for the buoyancy force 
B.  
 

   
 
 
 
 
 
 
 
 

B = .................................................. [1] 
 

 

beaker 

    

cork 

p 

q 

metre rule 
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 (ii) Explain whether your experimental result in (c) agrees with the suggestion in (e)(i). 
Support your explanation with experimental data.  
 

   ………………………………………………………………………………………………… 
    

………………………………………………………………………………………………… 
    

………………………………………………………………………………………………… 
    

…………………………………………………………………………………………….. [2] 
    
 (f) Describe one significant source of error in the experimental procedure for (d). 

 
Suggest an improvement that could be made to the experimental procedure to address this 
source of error. 
 

  source of error   
 
……………………………………………………………………………………………………… 
 
………………………………………………………………………………………………………. 
 

  improvement for source of error  
 
……………………………………………………………………………………………………… 
 
………………………………………………………………………………………………………. 
 

  [2] 
   

[Total: 10] 
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2 In this experiment, you will determine a value for the acceleration due to gravity, g, using a 
pendulum. 
 
You are provided with: 
 

• retort stand with a top and bottom clamp 

• split cork 

• a metal bob with a string attached 

• stopwatch 

• metre rule 
 
Note: Use the same metre rule for both Question 1 and Question 2. 
 

 (a) Set up the apparatus as shown in Fig. 2.1. 
 
Adjust length L so that it is approximately 50 cm. 

   

 
Fig. 2.1 (side view) 

 
  (i) Measure and record the value of L in metres. 

 
 

L = ……………………….. [1] 
 

  (ii) Adjust the bottom clamp up or down until x is approximately 11 cm. The length x is 
measured from the centre of the rod on the bottom clamp to the middle of the 
pendulum bob as shown in Fig 2.1. 
 
Ensure that the rod on the bottom clamp is horizontal, and that it just touches the 
string.  
 
Tighten the clamp, measure and record this value of x in metres.  
 

x = ……………………….. [1] 
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  (iii) Move the bob 5 to 10 cm from its vertical position away from the rod, as shown in 
Fig. 2.2, and release it so that it swings freely. 
 
When the string touches the rod, start the stopwatch.  
The next time the string touches the rod, count this as one oscillation. 
 

    

 
Fig. 2.2 (front view) 

 
   Determine an accurate value for the period T of the oscillation. 

 
 
 
 
 
 
 
 
 
 
 
 

T = ……………………….. [2] 
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 (b) A student claims that T is related to L and x by the equation 
 

T
2 = 

π2

g
 (√L + √x) 

  
where T = period of the pendulum, x is the distance of the pendulum from the rod, L is the 
length of the pendulum and g is the acceleration due to gravity. 
 
Plan an experiment to investigate the student’s claim. 
 
In your plan, you should: 
 

● describe how you will perform the experiment 
● state one key variable to control  
● draw a table, with column headings to show how to display the range of readings 
● sketch the graph that you would obtain, assuming the student’s claim about T2 is 

correct 
● explain how to determine g if the student’s claim is correct. 

 
   

………………………………………………………………………………………………............ 
   

………………………………………………………………………………………………............ 
   

………………………………………………………………………………………………............ 
   

………………………………………………………………………………………………............ 
   

………………………………………………………………………………………………............ 
   

………………………………………………………………………………………………............ 
   

………………………………………………………………………………………………............ 
   

………………………………………………………………………………………………............ 
   

………………………………………………………………………………………………............ 
   

………………………………………………………………………………………………............ 
   

………………………………………………………………………………………………............ 
   

………………………………………………………………………………………………............ 
   

………………………………………………………………………………………………............ 
   

………………………………………………………………………………………………............ 
   

………………………………………………………………………………………………............ 
   

………………………………………………………………………………………………....... [6] 
 

[Total: 10] 
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Section B 

3 In this experiment, you will investigate how the voltage across a thermistor varies with the 
temperature of the thermistor. 
 
You are provided with: 
 
• a d.c. power supply 

• a switch  

• a thermistor  

• a fixed resistor  

• a thermometer  

• a 250 ml glass beaker  

• a plastic beaker  

• a supply of very hot water  

• a voltmeter  

• 8 connecting leads. 

 
 Set up the apparatus as shown in Fig. 3.1.  
  

 

 
Fig. 3.1  

 
 (a) Record the room temperature TR using the thermometer. 

 
TR = ………………………………  

 
 (b) Close the switch.  Record the voltmeter reading, VR. 

Open the switch. 
VR = ………………………..… [1]  

 

 

  

glass beaker 

d.c. 
power supply 
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 (c) Collect hot water from the boiler using the plastic beaker provided.  
Pour the hot water into the glass beaker until it reaches the 200 cm3 mark.  
The thermistor should be fully immersed in the hot water.  
Close the switch.  
 

  (i) Record the highest temperature of the hot water TW on the thermometer.  
TW should be at least 70 °C.  
 
Record the voltage VW  on the voltmeter. 
 

TW = …………………………… [1] 
 

VW = ………………….……………  
 

  (ii) Calculate the change in temperature TC and voltage VC using the equations shown. 

 

                 TC = TW - TR           and           VC = VR - VW 

 

 

 

 

TC = ……………………………… [1] 
 

VC = ……………………………… [1] 
 

 (d) As the water cools, VW also changes. 
For further values of VW, measure the corresponding values of TW. 
Open the switch at the end of the experiment. 
Calculate the corresponding values of VC  and TC and record your values for VW, TW, VC  
and TC in a suitable table. 
Include your values in (c).                                                                                                   [4] 
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 (e) (i) On the grid provided, plot a graph of TC against VC. Draw the line of best fit.             [4]                                                                               
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  (ii) Determine the gradient of the line. 
 
 
 
 
 
 
 
 

gradient = ……………………………….. [2] 
 

  (iii) Determine the y-intercept of the line. 
 
 
 
 
 
 
 
 
 

y-intercept = …………………………[1]  
 

 (f) Comment on the relationship between TC and VC. 

   
……………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………. [1] 
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 (g) Describe and explain two significant sources of error in the experimental procedure. 
 
Suggest an improvement that could be made to the experiment to address each of these 
sources of error. 
 

  source of error 1  
 
……………………………………………………………………………………………………… 
 
………………………………………………………………………………………………………. 
 

  improvement for source of error 1 
 
……………………………………………………………………………………………………… 
 
………………………………………………………………………………………………………. 
 

  source of error 2 
 
……………………………………………………………………………………………………… 
 
………………………………………………………………………………………………………. 

   
  improvement for source of error 2 

 
……………………………………………………………………………………………………… 
 
………………………………………………………………………………………………………. 

  [4] 
   

[Total: 20] 
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BLANK PAGE 



  B = Mg - mg (    p  q  )


   T 2  =     π 2 g  (  L  +   x )

