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 Section A 
 

1 In this experiment, you will investigate the density of the wire used to make a spring.  
 
You are provided with: 
 
 a spring 
 a 30 cm ruler 
 a card displaying the mass of the spring.  
 
A spring is made from a piece of wire that is wrapped around a cylinder to form many 
turns.  
 
Fig. 1.1 shows an example of a spring. The spring has a length l and a diameter d.  
It has 21 turns along its length and another 2 turns at each end.  
This makes 25 turns in total.  

 
Fig. 1.1 

 
The spring you have been provided with is different from the one shown in Fig. 1.1.  

 
 (a) Hold the spring so that there are no gaps between the turns along length l.  

 
Measure the length l and the diameter d of the spring you have been provided 
with. Record your answers in centimetres.  

 

 

 l = ………………………… cm 
 

[1] 
 

 d = ………………………… cm 
 

[1] 
 

 (b) The mass m of the spring is written on the card.  
 
Record m.  

 

 
 

 m = ………………………… 
 

 

 Count and record: 
 
 the number of turns n in your spring along length l 

 

 

 n = ………………………… 
 

[1] 

  the total number of turns N in your spring.  
 

 

 N = ………………………… [1] 

turns of wire 

d 

l 
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 (c) The spring is made from wire of diameter D.  
 
Calculate the diameter D of the wire using the equation  

l
D

n
 . 

 
 

 

 D = ………………………… cm 
 

[1] 

 (d) Calculate: 
 
(i) the total length L of the wire in the spring using the equation  

 
L N d  

 
 

 

 L = ……………………….……  
 

[1] 

 (ii) the volume V of the wire in the spring using the equation  

2

4

L
V D  

 
 

 

 

 V = ……………………….……  
 

[1] 

 (iii) the density  of the wire in the spring using the equation 

m

V
  . 

 
 

 

 

  = ……………………….……  

 

[1] 

 (e) Describe one source of error in the experimental procedure.  
 
Explain how this error affects the calculated value of  . 

 
source of error ………………………………………………………………………. 
 
…………………………………………………………………………………………. 
 
effect on calculated value of  …………………….……………………………….. 

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

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[2] 

 

[Total: 10] 
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2 In this experiment, you will investigate the movement of a solid object through oil.  
 
You are provided with: 
 
 a measuring cylinder containing cooking oil  
 a piece of Blu-Tack attached to a length of string 
 a stop-watch 
 a thermometer 
 a 30 cm ruler 
 paper towels. 
  

  

 (a) Measure and record the temperature θ of the oil.   
 
When you have completed your measurement, place the thermometer on a 
paper towel. 

 
 
 
 
 
 
 
 

 θ = ………………….…………  
 

[1] 
 

 (b) Determine the radius r of the piece of Blu-Tack.  
 
 
 
 
 
 
 
 

 r = …………………….………  
 

[1] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



5 

6091/3/8/24 
 

 (c) Place the piece of Blu-Tack at the top of the oil, as shown in Fig. 2.1. Use the 
string to hold the piece of Blu-Tack so that it just touches the surface of the oil 
in the measuring cylinder.  

 
Fig. 2.1 

 
Release the string and start the stop-watch. Stop the stop-watch when the 
piece of Blu-Tack reaches the bottom of the measuring cylinder.  
 
Record the time T taken for the piece of Blu-Tack to reach the bottom of the 
cylinder.  
 
When you have completed your measurement, use the string to gently pull the 
piece of Blu-Tack out of the oil and place it on the paper towel.  
 
 
 
 
 
 
 
 

       T = ……………….……………  
 

[1] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

piece of Blu-Tack 

measuring cylinder 

oil 

string 
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 (d) Plan 
 

A student claims that 
2

kd
T

r
   

where d is the distance that the piece of Blu-Tack moves and k is a constant 
for this oil.  
 
Plan experiments to find out if the student’s claim is correct.  
 
In your plan, you should: 
 

 identify one other key variable 
 

 describe how you will perform the experiments 
 

 sketch the graphs that you would obtain if the suggested relationship is correct 
 

 explain one precaution you should take to ensure the accuracy of the 
experiments.  
 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 
[7] 

   
 

[Total: 10] 
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 Section B 
 

 

3 In this experiment, you will investigate the power dissipated by a lamp at different voltages.  
 
You are provided with: 
 
 a power supply  
 an ammeter 
 a voltmeter 
 a lamp 
 a resistance wire attached to a metre rule 
 a switch, leads and crocodile clips.  
 
Assemble the circuit, as shown in Fig. 3.1. 

 
Fig. 3.1 

  
(a) (i) Connect crocodile clip H to the resistance wire such that L = 100.0 cm. 

 
Close the switch. 
 
Measure and record the potential difference (p.d.) V1 across the lamp and the 
current I1 in the circuit.  
 

       V1 = …………………….………  
 

I1 = …………………….………  
 

[1] 
 

[1]  

 Disconnect the crocodile clip H from the resistance wire.  
 

 

 (ii) Calculate: 
 

the resistance R of the lamp using the equation 1

1

V
R

I
   

 

 

 R = ……………………….…… 
 

[1] 

 the power P dissipated by the lamp using the equation 1 1P V I  .  

 

 

 P = …………………….……… [1] 

V 

A 

power 
supply 

0 cm 

100 cm L 

metre rule 
resistance wire 

connecting lead 
with crocodile 
clip H attached 
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 (b) For different values of L, measure V, the p.d. across the lamp and I, the current 
in the circuit.  
Disconnect the crocodile clip H from the resistance wire.  
 
Calculate R and P for each set of measurements. Record all measurements and 
calculations in a table, including those from (a)(i) and (a)(ii).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[6] 

 (c) On the grid provided, plot a graph of P against L.  
 
Draw the curved line of best fit.  
 

 
 
[4] 

 (d) Draw a tangent to the curve at L =  60.0 cm.  
 
Determine the gradient G of this tangent.  
 
 
 
 
 
 

 

 G = ………………….………… 
 

[2] 

 (e) Explain the trend in your graph.  
 

 

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

 

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

 

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

 

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

 

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

 
[2] 
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 (f) Describe two sources of error in the method used to determine G.  
 

 

  
1. …………………………………………………………………...…………………... 

 

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

 

  
2. …………………………………………………………………...…………………… 

 

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

 
 
[2] 

 
[Total: 20] 

 
 
 
 
 

 
 
 
 
 

 


