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INSTRUCTIONS TO CANDIDATES

Answer all the questions in this booklet. Rough work and calculations must also be done in this 
booklet. Except where instructed, do not describe the apparatus or experimental procedures. 
The Teacher/Supervisor will tell you the order in which you are to answer the questions.  
One hour is to be spent on Section A and 30 minutes on Section B.
Section A consists of four short experimental tests. You will have access to the apparatus 
for 13 minutes for each of the tests. At the end of this 13-minute experimental period there 
is a 2-minute changeover to the area set aside for the next test. Any spare time before the start 
of the next test may be used to write up anything you have not yet completed.
At the end of your Section A work you will be told to move to the area set aside for Section B. 
Section B consists of one question in which you will analyse a set of experimental results.

INFORMATION FOR CANDIDATES

The total mark for this paper is 40.
Section A and Section B carry 20 marks each.
Figures in brackets printed down the right-hand side of pages indicate the marks awarded to 
each part question.
You may use an electronic calculator.
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Section A

1 In this experiment you are to investigate how the period of 
oscillation of a system of springs varies as the number of springs  
in parallel in the system is increased.

 (a) The apparatus in Fig. 1.1 has already been set up for you. 
Systems with two and three springs have also been provided 
on the bench.

boss and
clamp

system of 
springs

Fig. 1.1

  Displace the mass carrier a small distance, release and allow 
it to oscillate. Take readings to allow you to determine T, the 
period of the oscillation. Record all your results in Table 1.1.

  Replace the system of one spring with the system of two 
springs and repeat the above procedure. 

  Finally replace the system of two springs with the system of 
three springs and repeat the above procedure.

 Table 1.1

Number
of springs

T/s

1

2

3

  [3]
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 (b) It is suggested that the relationship between the period T of the 

oscillations of the spring system and the number of springs N is 
one of the following:

  (i) T
Nm

k
� 2�

  (ii) T
m

Nk
� �2

  (iii) T
m

k
� �2    i.e. T is independent of N

  where m and k are constants.

  Using your results in Table 1.1, choose which of the equations 
correctly describes the trend of your results. Explain your 
answer.

  Equation ________________

  Explanation:

  ________________________________________________________

  ________________________________________________________

  ______________________________________________________  [2]
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2 In this experiment you are to obtain a value for the focal length of a 

converging lens using the lens formula.

 Fig. 2.1 shows the arrangement of the apparatus which has already 
been set up for you.

lensobject

u
v

light box screen metre rule

Fig. 2.1

 The distance u has been set at 32.0 cm for your first reading.

 (a) Without moving the object or the lens, adjust the position 
of the screen until a focused image of the object is seen on 
the screen. Measure the distance v between lens and screen. 
Record the value of v in Table 2.1.

  Repeat the above procedure for u  40.0 and u  50.0 cm. 
Record the corresponding values of v in Table 2.1.

 Table 2.1

u/cm v/cm

32.0

40.0

50.0

  [1]
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 (b) A relationship between u and v is given by the Equation 2.1.

1 1 1

u v f
� �

   
Equation 2.1

  (i) Use Equation 2.1 and the result for u  50.0 cm in 
Table 2.1 to calculate a value for f.

   f  __________ cm [2]

  (ii) Explain how you would obtain a more accurate value of f 
using the results from Table 2.1.

     ___________________________________________________________________________________________________________________________________________________________________________________________________________________

     _______________________________________________________________________________________________________________________________________________________________________________________________________  [1]

  (iii) What is the major source of uncertainty in this experiment?

     ___________________________________________________________________________________________________________________________________________________________________________________________________________________

     _______________________________________________________________________________________________________________________________________________________________________________________________________  [1]
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3 In this experiment you are to measure the diameter and thickness 

of a 100 g slotted mass and find the thickness to diameter ratio.

 You are provided with two measuring instruments, a micrometer 
screw gauge and a vernier calliper.

 (a) Which of the two measuring instruments are you going to 
choose to measure the diameter of the 100 g slotted mass? 
Give a reason for your choice and state the uncertainty in a 
measurement using the instrument.

  Instrument: _______________________

  ________________________________________________________

  ________________________________________________________

  Uncertainty:  ________________ mm [2]

 For this question you are not expected to take repeat readings.

 (b) Measure the diameter of the 100 g slotted mass and record the 
result below. Give your answer to an appropriate number of 
decimal places.

  Diameter  ________________ mm [1]

 (c) Measure the thickness of the 100 g slotted mass. Give your 
answer to an appropriate number of decimal places.

  Thickness  ________________ mm [1]

 (d) Hence calculate the ratio of the thickness of the slotted mass to 
its diameter.

  Ratio  ________________ [1]
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4 Inthisexperimentyouaretocalculatetheresistanceofthree

piecesofwirewhichareofthesamelength,samematerialbut
haveadifferentthickness.Thewiresareinsideasealedbox.You
arethentoestablishwhichwirehasbeenconnectedtowhichpair
ofterminals.

 Fig.	4.1showsthecircuitcontainingthesealedbox,apower
supply,switch,ammeterandvoltmeter.Themeterscanbeused
todeterminetheresistancebetweenselectedpairsofterminals.
OneofthewiresissolderedbetweenterminalsWandX,anotheris
solderedbetweenWandYandthefinalwireissolderedbetween
WandZ.

A

Q

W

X

Y

Z

label

d.c. power supply

V

Fig.	4.1

 (a) ConnectleadQtoterminalX.
  Holdtheswitchclosedandrecordthevaluesofcurrentand

voltage,shownonthemeters,inTable	4.1.Repeatthis
processforleadQconnectedtoYandthenZ.

  Note:	theswitchshouldonlybeclosedasareadingisbeing
taken.

 Table	4.1

terminals V/V I/A R/

WandX

WandY

WandZ

  [2]
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 (b) Hencecalculatetheresistanceofeachthicknessofwireand

recordyourresultsinTable	4.1. [1]

 (c) Byexaminingyourresults,establishacrosswhichterminals
thethickestandthinnestwiresareconnected.Explainyour
reasoning.

  ThickestwireissolderedbetweenWand_____

  ThinnestwireissolderedbetweenWand_____

  Explanation:

  ________________________________________________________

  ________________________________________________________

  _____________________________________________________ [2]
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Section B

5 The potential divider circuit

 A circuit diagram of a potential divider circuit is shown in Fig. 5.1.

V
in

V
out

R
2

R
1

Fig. 5.1

 R2 is a variable resistor. The values of Vin and R1 are not known. 
A student uses the apparatus to measure Vout for several values of 
R2. The results obtained are recorded in Table 5.1.

 Table 5.1

R2/ Vout/V

 50 8.2

100 6.0

150 4.8

200 4.0

250 3.4

 The relationship between R2 and Vout is given by Equation 5.1.

  

1 12

1V

R

V R Vout in in

� �

 
Equation 5.1
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 (a) UseEquation	5.1toshowthatagraphof

1

Vout
plotted

againstR2willresultinastraightlinegraphofgradient
1

Vin 1R 

andintercept
1

Vin
.

 [2]

	 Data	Processing

 (b)	 (i) HeadtheblankcolumnofTable	5.1withthequantitythat
shouldbeplottedtodrawthegraphin(a)andinclude
appropriateunit. [1]

  (ii) Calculatethenumericalvaluesrequiredtocompletethe
blankcolumninTable	5.1toanappropriatenumberof
significantfigures. [2]

  (iii)OnthegridofFig.	5.2opposite,drawthegraphofthe
processeddatainTable	5.1.Labeltheaxesandchoose
suitablescales.Plotthepointsanddrawthebestfit
straightline. [5]

 Analysis

 (c)	 (i) DeterminethevalueofVin.

   Vin________________V [2]
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  (ii) Determine the experimental percentage uncertainty in Vin 

by drawing a line of extreme fit on Fig 5.2.

   Uncertainty   ________________ % [4]

0
0

Fig. 5.2

  (iii) Calculate the value of R1

 
   R1 ________________ Ω [4]
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