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Section A 
 

1 In this experiment, you will determine the density of glass spheres. 
 
You have been provided with 
 
• 5 glass spheres, 
• a measuring cylinder, 
• a beaker containing 200 cm3 of water, 
• a dropper, 
• some paper towels. 

 

   
 (a) Pour 30 cm3 of water from the beaker into the measuring cylinder. 

 
Drop a glass sphere down from the centre of the measuring cylinder. Repeat 
this step until all 5 glass spheres are completely submerged in the water. 
 

 

 (b) (i) Draw the experimental set-up in part (a). 
 
Label on your diagram: 

• the initial level of the water in the measuring cylinder 
• the final level of the water in the measuring cylinder 

 

    
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
[1] 

     
  (ii) Record the final volume VT of the water and glass sphere in the 

measuring cylinder. 
 

    
 

VT = …………………… 

 
 
[1] 

     
  (iii) Calculate the average volume V of one glass sphere.  
    

 
 
 
 
 

V = …………………… 

 
 
 
 
 
 
[2] 
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  (iv) Describe one source of error in the measurement of VT.  
    

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

 
 
 
 
 
[1] 

     
 (c) (i) Empty the measuring cylinder and dry the glass spheres. 

 
The total mass of the glass spheres is written on the card. Record the 
total mass MT. 

 

    
 

MT = …………………… 

 
 
[1] 

     
  (ii) Calculate the average mass M of one glass sphere.  
    

 
 
 
 

M = …………………… 

 
 
 
 
 
[1] 

    
 (d) Calculate the density D of the glass from which the spheres are made, given 

the formula 
MD
V

= . 

 

   
 
 
 

D = …………………… 

 
 
 
 
[1] 

    
 (e) Explain why you were instructed to use all available glass spheres rather than 

a single sphere. 
 

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

 
 
 
 
 
[1] 

    
 (f) Describe one improvement that could be made to this experiment.  
   

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

 
 
 
[1] 
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2 In this experiment, you will determine the spring constant k of the spring. 
 
You have been provided with 
 
• a spring with a string loop, 
• a plastic ruler, 
• a retort stand with boss and clamp, 
• a metre rule, 
• a 100 g mass hanger, 
• some adhesive putty. 

 

   
 (a) Measure the unstretched length L of the spring as shown in Fig. 2.1. 

 
Fig. 2.1 

 

   
L = …………………… 

 
[1] 

    
 (b) Set up the apparatus as shown in Fig. 2.2. 

 
Fig. 2.2 

 
Hang one end of the spring from the clamp rod. Use the string loop at the other 
end of the spring to suspend the metre rule, 1.0 cm from end B of the metre 
rule. The markings on the metre rule should face up. End A of the metre rule 
should rest on the bench secured by a small piece of adhesive putty. 
 
Hang the 100 g mass hanger at the 40 cm mark of the metre rule using another 
string loop. The mass hanger should hang freely without touching the bench. 
 
Adjust the position of the retort stand, if necessary, so that the spring is vertical. 

 

L 
string loop 

spring 

A 

B 

metre rule 

spring 

string loops 

mass m 

x 

adhesive putty 

d 
0 cm mark 
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 (c) Measure and record: 
 
• the distance d between end A of the metre rule and the point of suspension 

of the mass hanger, 
 

• the stretched length x of the spring. 

 

   
d = …………………… 

 
x = …………………… 

 
 
 
[2] 

    
 (d) State an error in the measurement of x.   
   

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

 
 
 
[1] 

    
 (e) Plan an experiment to determine the spring constant k of the spring given that 

 
ke mgd=  

 
where m is the total mass of the mass hanger, 
           g is the gravitational field strength, 
           e is the extension of the spring. 
 
Your plan should include 
 

• the key variables that you would control, 
• a description of how you would perform the experiment, 
• a statement of the graph that you would plot to test the relationship, 
• a sketch of the graph if the relationship is true, 
• an explanation of how k would be found from the graph, 

 

 

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

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[6] 
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Section B 
 

3 In this experiment, you will determine the resistivity of a length of resistance wire.  
 
You have been provided with 
 
• a resistance wire on a metre rule, 
• a digital micrometer screw gauge, 
• two 1.5 V dry cells in battery holders, 
• a switch, 
• a 5 Ω resistor, 
• an ammeter, 
• a voltmeter, 
• some connecting wires. 

 

 

 (a) Measure and record the diameter d of the resistance wire, expressing your 
answer to 0.01 mm. 

 

   
 

d = …………………… mm 

 
 
[1] 

    
 (b) Set up the circuit as shown in Fig. 3.1. Ensure that the 0 cm mark of the metre 

rule is on the left-hand side. 
 
The distance between the 0 cm mark on the metre rule and the crocodile clip of 
the moving contact is L. 

 

  

 
Fig. 3.1 

 

 

 (c) Close the switch. Place the crocodile clip of the moving contact on the 
resistance for L = 0.400 m. 
 
Record the potential difference V and the current I. 

 

   
V = …………………… 

 
I = …………………… 

 
 
 
[1] 

    

crocodile clip of 
moving contact 

L 
resistance wire 5 Ω 

0 cm 100 cm 
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 (d) Calculate 
 

1. the resistance of the circuit using the equation VR
I

= , 

 
 
 
 

R = …………………… 
 

2. the value of y using the equation Ry
L

= . 

 
 
 
 

y = …………………… 

 
 
 
 
 
 
 
 
[1] 
 
 
 
 
 
 
 
[1] 

    
 (e) Change the distance L to obtain further values of V and I.  

 

For each value of L, calculate 
L
1 , R and y. 

 
Record L in metres. Record all values in a table, including the readings in part 
(b) and (c). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[5] 

    
 

(f) Using the grid provided on the next page, plot a graph of y against 
L
1 .  
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 [4] 
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 (g) (i) Determine the gradient of your graph. Show your working clearly on the 
graph. 

 

    
 
 
 
 
 
 

gradient = …………………… 

 
 
 
 
 
 
 
[2] 

     
  (ii) From the graph, read the vertical intercept of the graph.  
    

 
 
 

vertical intercept = …………………… 

 
 
 
 
[1] 

     
  (iii) Calculate the resistivity ρ of the resistance wire using the equation 

 
 2

6
3.14d vertical interceptρ = 

4 10
 

 
 

. 

 

    
 
 
 
 
 
 

ρ = …………………… 

 
 
 
 
 
 
 
[2] 

     
 (h) Describe two significant sources of error in the experiment.  
   

1. ……………………………………………………………………………………….. 
 
………………………………………………………………………………………….. 
 
………………………………………………………………………………………….. 
 
2. ……………………………………………………………………………………….. 
 
………………………………………………………………………………………….. 
 
………………………………………………………………………………………….. 

 
 
 
 
 
 
 
 
 
 
 
[2] 

 
 
 

– End of Paper – 


