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Examiner’s 

Use 1 In this experiment, you will investigate the equilibrium of a metre rule. 

 

 (a) (i) You have been provided with a metre rule with two springs attached. 

The distance between one end of the metre rule and the string is L, as 

shown in Fig. 1.1. 

 

 
Fig. 1.1 

 

Measure and record L.  

 

 

L = …………………………….. [1] 

 

  
(ii) Calculate 

L

n
where n = 3. 

 

 

 

L

n
 = …………………………….... 
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 (b) (i) Set up the apparatus as shown in Fig. 1.2. 

 

 
Fig. 1.2 

 

Adjust the apparatus until the horizontal distance between the centres of 

the rods of the clamps is equal to your value of 
L

n
. 

 

Adjust the heights of the bosses so that the rule is horizontal and the 

springs are vertical and unstretched when the rule is held in position. 

 

Gradually release the rule by lowering your hand. The rule will tilt. 

   

The angle between the rule and the horizontal is θ, as shown in Fig. 1.3. 

 

 
Fig.1.3 

 

Measure and record θ. 

 

 

θ = …………………………….. [1] 
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Use   (ii) Estimate the percentage uncertainty in your value of θ. 

 

 

 

 

 

 

percentage uncertainty in θ = …………………………….. [1] 

 

 (c) The quantities θ and n are related by the equation 
2sin θ = C (0.5 n - n)  

where C is a constant. 

 

  (i) Calculate C. 

 

 

 

 

 

 

 

 

 

 

 

 

 

C = …………………………….. [1]  

  

  (ii) If you were to repeat this experiment with increasing values of n, 

describe the graph that you would plot and how you would determine C. 

 

……………………………………………………………………………………. 

 

……………………………………………………………………………………. 

 

……………………………………………………………………………………. 

 

………………………………………………………………………………… [2] 
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 (d) Theory suggests that  

Mg
C

kL
  

where 

M is the mass of the metre rule given on the card 

k is the spring constant of the spring system 

g = 9.81 m s
-2 

 

Use your value of C to determine a value for k.  

 

 

 

 

 

 

 

 

 

k = …………………………….. N m
-1 [1]  

 

 (e) The actual value of k is 25.0 N m-1. 

 

Comment on the accuracy of your result found in (d). 

 

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

 

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

 

…………………………………………..…………………………………………… [2] 

 

[Total: 9] 
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Use 
2 In this experiment, you will investigate a potential divider circuit. 

 

 (a)  (i) You have been provided with a wooden strip with some wire connected 

between two nails. Set up the circuit as shown in Fig. 2.1. 

  

 
Fig. 2.1 

 

C and D are crocodile clips. Place the clips wire A so that the length x of 

the wire between C and D is equal to the length of wire between the two 

nails. 

 

Measure and record x. 

 

 

 

 

 

 

x = …………………………….. [1] 

  

  (ii) Close the switch. Record the voltmeter reading V. 

 

 

 

 

 

 

V = …………………………….. 
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Use  (b) Vary x using the same wire A throughout. Repeat (a). 

 

Present your results clearly. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[5] 

 (c) It is suggested that the relationship between V and x is 

1 1x

V kE E
   

 

where k is a constant and E is the electromotive force (e.m.f.) of the cell. 

 

Plot a suitable graph to determine the value for k. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

k = …………………………….. [6] 
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Use 
 (d) Without taking further readings, sketch a line on your graph grid to show the 

results you would expect if the experiment was repeated with a cell that has a 

larger e.m.f. 

 

Label this line W.                                                                                                    

[1] 

 

[Total: 13] 
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3 In this experiment, you will investigate the amplitude of oscillations of a mass 

suspended from a spring. 

 

 (a) (i) Setup the apparatus as shown in Fig. 3.1. 

 

 
Fig. 3.1 

 

Pull the mass hanger and slotted masses down through a short distance. 

Release them so that they oscillate vertically. 

 

Measure and determine the period T of the oscillations. 

 

 

 

 

 

 

 

T = …………………………….. s [1] 

  

  (ii) Calculate the spring constant k using  
2

2

4 M
k

T


  

where M = 0.300 kg. 

 

 

 

 

 

 

 

k = …………………………….. N m-1 [1] 
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Use  (b) Slide the two 100 g slotted masses to the top of the mass hanger as shown in 

Fig. 3.2. 

 

 
Fig. 3.2 

 

The height of the slotted masses above the base of the mass hanger is y, as 

shown in Fig. 3.2. 

 

Measure and record y. 

 

 

y = …………………………….. m [1] 

 

 (c) Drop the two 100 g slotted masses. The masses and the mass hanger will 

oscillate vertically, as shown in Fig. 3.3. 

 

 
Fig. 3.3 
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  The distance between the lowest and highest positions of the oscillating mass 

hanger is H, as shown in Fig. 3.3. 

 

Measure and record H. 

 

 

 

 

 

H = …………………………….. m [2] 

 

 (d) Estimate the percentage uncertainty in your values of H.  

 

 

 

 

 

percentage uncertainty in H = …………………………….. [1] 

 

 (e) Repeat (b) and (c) but this time sliding the two slotted masses approximately 

half-way up the mass hanger. 

 

 

 

y = …………………………….. m 

 

 

 

H = …………………………….. m  

[2]    

 (f) (i) Suggest one significant source of uncertainty in this experiment. 

 

……………………………………………………………………………………. 

 

……………………………………………………………………………………. 

 

………………………………………………………………………………….[1] 

 

  (ii) Suggest an improvement that could be made to the experiment to reduce 

the uncertainty identified in (f)(i).  

 

You may suggest the use of other apparatus or a different procedure. 

 

……………………………………………………………………………………. 

 

……………………………………………………………………………………. 

 

………………………………………………………………………………….[1] 
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Use  (g) It is suggested that the relationship between H and y is  

H c y  

where c is a constant. 

 

  (i) Using your data from (b), (c) and (e), calculate two values of c. 

 

 

 

 

 

 

 

 

 

 

 

first value of c = …………………………….. 

  

second value of c = …………………………….. 

[1] 

 

  (ii) Justify the number of significant figures you have given for your values of 

c. 

 

……………………………………………………………………………………. 

 

……………………………………………………………………………………. 

 

………………………………………………………………………………….[1] 

 

  (iii) Explain whether your results in (g)(i) support the suggested relationship. 

 

 

 

 

 

……………………………………………………………………………………. 

 

……………………………………………………………………………………. 

 

………………………………………………………………………………….[1] 
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 (h) A circular card, as shown in Fig. 3.4, is now attached to the base of the slotted 

masses in Fig. 3.1. A student wants to determine if the diameter of the card is 

proportional to the period of the oscillations of the new setup.  

 
Fig. 3.4 

 

Plan an investigation to verify if the student’s hypothesis is true. You will be 

provided with several cards of varying diameters.  

 

You may suggest the use of any additional apparatus commonly found in a 

school laboratory. Your answer should include a diagram and your 

experimental procedure. 

 

 

 

 

 

 

 

 

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

…………………………………………………………………………………..…… [4] 

 

diameter 
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Use  (j) You will now investigate the motion of mass suspended from springs 

 

Set up the apparatus as shown in Fig. 3.5. 

 

 
Fig. 3.5 

 

The mass P must be 200 g and must remain constant throughout the 

experiment.  

The mass m should be 250 g. 

 

  (i) Pull both masses down through a short distance. Release both masses 

at the same time.  

Start the stopwatch when the masses are back in step and reach the 

lowest point together for the first time. 

 

Measure and record the time t for the masses to reach the lowest point 

together for the sixth time. 

 

 

 

 

 

 

 

t = …………………………….. [1] 
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  (ii) Repeat (j)(i) for at least two more values of m in the range of  

250 g to 300 g. 

 

Tabulate these results. Include the results from (j)(i). 

 

 

 

 

 

 

 

 

 

 

 

[2] 

 

  (iii) Comment on the trend in your results. 

 

……………………………………………………………………………………. 

 

……………………………………………………………………………………. 

 

………………………………………………………………………………….[1] 

 

[Total: 21] 
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Use 4 An experiment is carried out to investigate the rate of flow of water through a 

horizontal tube. 

 

The rate of flow of water per unit time F (volume per unit time) through a tube 

depends on several variables, such as the pressure difference across the tube, 

viscosity of the liquid, the length of the tube and the radius of the tube. 

 

A metal container with a hole at the side where a narrow horizontal tube can be 

secured to it with the use of a stopper as shown in Fig 4.1. h is the difference in 

height between the centre of the hole on the container and the water level while l is 

the length of the tube. The metal container can be continuously supplied with water 

from a tap. 

  

 
Fig 4.1 

 

It is suggested that the relationship between F, h and l is  
 

l


4  
 

n

m

k d h
F  

 

where d is the diameter of the tube and k, n and m are constants. 

 

Design an experiment to determine the values of n and m.  

 

You are provided with tubes of various lengths.  

 

You should draw a diagram showing the arrangement of your apparatus and you 

should pay particular attention to 

 

(a) the equipment you would use 

(b) the procedure to be followed 

(c) how the rate of flow and the depth of the water are measured 

(d) how the data would be analysed 

(e) any precautions that should be taken to improve the accuracy and safety of the 

experiment. 

 



19 

                                     [Turn over 
 

Anglo-Chinese Junior College  2021 J2 H2 9749 Paper 4 Preliminary Examination 

For 
Examiner’s 

Use 
 Diagram 
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…………………………………………………………………………………………………... 
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…………………………………………………………………………………………………... 
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