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Preparation of the test


The apparatus should be provided as listed for each experiment.  Items should only be assembled by the 
Supervisor where this is specifi cally stated in these Instructions.


Some spare sets of apparatus should be held in reserve in case of diffi culties.


If it is necessary to provide apparatus which is not exactly as specifi ed, a note of the differences 
MUST be made on the cover of each of the question booklets involved, after the test.


The Supervisor should try out the experiments, as described in the question paper, in advance to ensure 
that the apparatus is capable of giving the results required and so that help may be given to the candidates 
as described opposite.


If any diffi culty is encountered in providing the apparatus as specifi ed, or in obtaining satisfactory results 
with the apparatus available, please contact the Edexcel Physics Assessment Leader (020 7190 4744 or 
e-mail: physics.practicalexam@edexcel.org.uk).


Supervision of the test


Candidates should initially be allocated to the experiments in candidate number order.


The apparatus must be restored to the condition given in these Instructions before the next candidate starts 
work.  Items that may need particular attention at the changeover are listed at the end of the Instructions.


Candidates should work alone and unaided on the questions.  Help may be given only as described
opposite.


The data required by the examiners are listed at the end of the Instructions.  These data must be 
from the Supervisor’s measurements, not the candidate’s.  These details MUST be entered in the 
spaces provided on the front of each candidate’s question booklet, after the test.  It is essential to the 
assessment of the candidate’s work that this information be inserted.


Address of component supplier referred to in these Instructions


RS Components Birchington Road, Weldon Industrial Estate, Corby,
 Northamptonshire, NN17 9RS.
 Telephone: 01536 201201
 Website: www.rs-components.com
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Assistance to candidates


Unless there is a specifi c note below and in the question paper, candidates must not be given any help in 
designing or performing any experiment.


In experiment B part (a), candidates may, if necessary, be given assistance in setting up the two 
circuits.  Tick the box on the front cover of the candidates’s question booklet if assistance was 
requested.  Any assistance MUST be noted on the front cover of the candidate’s question booklet 
after the test.


In all other cases where assistance is requested by a candidate, help must be limited to dealing with
accidents or with malfunctioning equipment, and to ensuring that results may be obtained if the apparatus 
is used properly.  Up to 15 minutes extra time may be allowed at the discretion of the Supervisor to make 
up for any time lost while problems are resolved.  Details of the extra time allowed must be noted on the 
front cover of the question booklet.


Accidents or malfunctions should be reported as follows.


(a) If the candidate has obtained reasonable results, maybe after extra time, only a brief comment is
necessary on the front cover of the question booklet.


(b) If the candidate has obtained aberrant or meaningless results because of a fault in the apparatus,
details of the fault and, where appropriate, a set of sample results should be attached to the question
booklet.  A separate report should be submitted directly to the Physics Assessment Leader at Edexcel
in cases of severe disruption of the whole test.


 


SPECIAL NOTICE FOR THE SUPERVISOR


These instructions refer to the practical test.  It is 
your responsibility to keep these instructions and the 
correspond ing question paper secure until the test has 
been taken.  The paper must not be used for practice or 
to inform your choice of revision exercises.







The items should be provided as listed and should not be further assembled by the Supervisor.


Question A


Part (a)


1. Two tall stands, clamps and bosses.


2. Two pulley wheels.


The two clamp stands are to be used to support the pulley wheels at bench height.  The stands will 
therefore need to be approximately the same height as the bench.  If tall stands are not available it may 
be necessary to place the stands on suitable supports e.g. on laboratory stools.


3. Three lengths of string each of about 60 cm.


4. Means of attaching the end of one of the strings to a point which is about 1 cm above the bench and 
40–50 cm from the front edge.  This is the fixed point in the diagram on page 5.


If this point is near to the far edge of the bench this could be done by clamping the string between two  
blocks of wood using a G-clamp.  If the point is close to the middle of the bench, the string can be placed 
between two blocks of wood and then a large mass can be placed on top of the arrangement.


5. Two 10 g slotted mass hangers.


6. Nine 10 g slotted masses.


Two of the lengths of string should have loops made at one end to allow the slotted mass hangers to be 
suspended from the loops.  The other ends of these two strings and the free end of the third string should 
be tied together. 


The pulley wheels should be labelled X and Y.  The apparatus is to be set up by the Supervisor as shown in 
the diagram opposite.  The strings with the loops should pass over the pulley wheels, with 70 g suspended 
from pulley X and 40 g from pulley Y.  The pulley wheels should only be approximately at bench height 
as final adjustment will be carried out by the candidate.  The angle between the strings passing to the 
pulley wheels should be approximately 50°.  The candidates will adjust the apparatus so that this angle 
is 90°.  During the experiment the candidate will need to place the question paper underneath the strings. 
Supervisors should ensure that there is sufficient space on the bench for candidates to do this.
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7. Set square, placed on a card labelled “set square”.


8. Protractor, placed on a card labelled “protractor”.


9. 30 cm rule with mm divisions, placed on a card labelled “rule for scale drawing”.


Part (b)


10. Plastic cup of approximate volume 150 cm3.


11. 250 cm3 beaker with approximately 200 cm3 of water at room temperature.


This should be left in the laboratory the night before the examination so that the water has reached room 
temperature. 


12. –10 °C to 110 °C thermometer.


The divisions of the thermometer should be sufficiently widely spaced so that candidates can interpolate 
between them.


13. Stand, clamp and boss to hold the thermometer.


14. 100 cm3 measuring cylinder.


15. 5 cm3 plastic spoon.


16. Supply of crushed ice.


17. Paper towel for candidates to dry the ice.


fi xed point


knot


pulley X pulley Y


clamp stand


Top View


edge of bench


bench top


fl oor







Question B


1. Four 1.5 V dry cells in a holder suitable to form a 6.0 V or 4.5 V d.c. power supply.


During the course of the experiment candidates will use power supply voltages of 6.0 V and 4.5 V.  A 
switched d.c. power supply may be used as an alternative to cells provided the above two voltages can 
be obtained.


2. 6.0 V, 0.06 A lamp in a suitable holder.  The holder should preferably be dark in colour to avoid light 
being reflected onto the LDR.


3. A4 sized matt black card or paper on which to place the lamp holder.  It may be helpful to secure the 
card and lamp holder with blu-tack.


4. Ammeter capable of measuring a current of up to 60 mA to a precision of 1 mA.  A 200 mA digital 
meter would be suitable.


5. Light dependent resistor, NORP 12 (e.g. RS 651-507).


6. Stand, boss and clamp.


7. Resistance meter.


It is expected that the resistance of the LDR will be in the region of 1kΩ to 5 kΩ in this experiment.  
[A 20 kΩ digital resistance meter would therefore be suitable.]


The LDR should have suitable terminations to enable it to be connected to the resistance meter, 7.  It 
should be mounted in a suitable holder so that it can be supported horizontally by the stand, boss and 
clamp with its detecting face downwards and about 5 cm above the bench.  Candidates will need to adjust 
the height of the LDR above the lamp at the start of the experiment.  Supervisors should set the clamp 
to about 20 cm above the bench.


8. Two connecting leads to enable the candidate to set up the arrangement shown in Figure 1.
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9. Three connecting leads to enable the candidate to set up the circuit shown in Figure 2.


After the candidate has set up the circuits they should be checked by the Supervisor.  The candidate 
should be allowed a short time to correct any faults.  If the candidate is unable to set up the circuits then 
they should be set up by the Supervisor and a tick should be entered on the front cover of the answer 
booklet.  A tick should not be entered if a Supervisor only had to correct meter polarity errors.


Before the test, supervisors should check that the apparatus performs in the way described below when 
it is in the position where the candidate will conduct the experiment.  Whilst these checks are being per-
formed, supervisors should avoid shading the LDR.  Both circuits should be set up as shown above using 
the 6 V power supply for the lamp.  Supervisors should raise or lower the LDR until a resistance read-
ing of approximately 1 kΩ is obtained.  The power supply to the lamp should then be disconnected and 
supervisors should check the new reading on the resistance meter.  If this is greater than 4.0 kΩ, either 
the ambient light should be increased or the black card should be removed so that the reading is between 
2.0 kΩ and 4.0 kΩ.  Once this has been achieved, the circuits should be disconnected.  Candidates have 
been advised in the question paper that there may be fluctuations in the resistance meter readings.


A


lamp


Figure 2







Action at the changeover


Question A


Part (a)


 Adjust the height of the pulleys so that they are not exactly bench height.
 Reset the angle between the strings to about 50°. 
 Replace the items 7, 8 and 9 on their respective cards.


Part (b)


 Empty the plastic cup and measuring cylinder.
 Replenish the supply of water at room temperature and the ice if required.


Question B


 Remove the LDR from the clamp.
 Set the clamp to about 20 cm above the bench.
 Disconnect both circuits set up by the candidate.
 Ensure that the lamp holder is still in the centre of the black card.


Data to be entered by the Supervisor on the front cover of each question booklet after the test.


Question A


Part (a)


 Nil.


Part (b)


 Nil.


Question B


 Tick the box if either of the circuits was set up for the candidate.
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Question A

 (a) (i) The apparatus shown in the diagram below has been set up for you.  Do not move 
the fixed point or change the masses.

   • Adjust the position of the stands and pulleys until the string leading to the 
70 g mass and the string leading to the 40 g mass are approximately at right 
angles to each other. 

   • Place page 3 of the question paper underneath the strings.  Adjust the 
position of the question paper until the knot which joins the strings together 
is vertically above the point labelled O. 

   The string leading to the 70 g mass should lie vertically above the line OA and 
the string leading to the 40 g mass should lie vertically above the line OB. 

   • Re-adjust the apparatus so that all these conditions are met.  Ensure that the 
system is in stable equilibrium and that all strings lie in the same horizontal 
plane. 

   • Mark a point C on the page that is vertically below the string that passes to 
the fixed point. 

   Remove the question paper from beneath the strings.
(1)

  (ii) Draw a line connecting point O to point C.  Measure θ, where θ = ∠BOC.

   θ =  ..........................................................................................................................
(2)

edge of bench

Top View fixed point

knot

clamp stand

pulley Ypulley X

bench top

fl oor
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   θ = ....................

THIS QUESTION CONTINUES OVERLEAF

3
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  (iii) Explain how you ensured that:

   • the system was in stable equilibrium,

     .........................................................................................................................

     .........................................................................................................................

   • all the strings were in the same horizontal plane,

     .........................................................................................................................

     .........................................................................................................................

   • the knot was vertically above the point labelled O,

     .........................................................................................................................

     .........................................................................................................................

   • friction at the pulley wheels was minimised.

     .........................................................................................................................

     .........................................................................................................................
(4)

  (iv) Assuming that the pulleys are frictionless, calculate the tensions T1 and T2 in the 
strings OA and OB respectively.

   T1 =  ........................................................................................................................

   T2 =  ........................................................................................................................
(1)
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Turn over*N26762A0516*

On the grid below draw to scale a vector diagram to determine the resultant T of these two 
tensions.  State the scale that you are using.  Measure the angle φ between the tension T2 and 
the resultant tension.

Resultant tension T =  ..................................................................................................................

         Angle φ =  ..................................................................................................................
(6)
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 (b) (i) Measure out 80 cm3 of water at room temperature from the beaker and pour the 
water into the plastic cup.  Record the temperature θ1 of the water in the cup. 

   θ1 =  .........................................................................................................................

   Take a heaped spoonful of crushed ice and place it into the cup.  Record the final 
temperature θ2 of the water when all the ice has melted. 

   θ 2 =  ........................................................................................................................

   State any precautions that you took when carrying out the experiment.

    ................................................................................................................................

    ................................................................................................................................

    ................................................................................................................................

    ................................................................................................................................
(3)

  (ii) Measure the final volume of water in the plastic cup; hence deduce the volume 
of the melted ice. 

   Final volume:  .........................................................................................................

   Volume of melted ice: ............................................................................................

   Given that 1.0 cm3 of water or melted ice has a mass of 1.0 g write down the 
initial mass mw of the water and the mass mi of the melted ice.

    ................................................................................................................................

    ................................................................................................................................
(1)
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  (iii) The specific heat capacity of water is 4.2 J g–1 K–1 (4200 J kg–1 K–1).  Calculate the 
loss of thermal energy of the water that was initially in the plastic cup.

    ................................................................................................................................

    ................................................................................................................................

   Calculate the gain in the thermal energy of the water that was obtained from the 
melted ice.

    ................................................................................................................................

    ................................................................................................................................
(2)

  (iv) Deduce how much energy was needed to melt the ice, hence calculate a value for 
the specific latent heat of fusion L of ice.

    ................................................................................................................................

    ................................................................................................................................

    ................................................................................................................................

    ................................................................................................................................
(2)

  (v) By considering possible sources of error in the experiment, explain whether your 
value of θ2 is likely to be too high or too low.

    ................................................................................................................................

    ................................................................................................................................

    ................................................................................................................................

    ................................................................................................................................
(2) QA

(Total 24 marks)



Leave 
blank

8

*N26762A0816*

BLANK PAGE



Leave 
blank

9

Turn over*N26762A0916*

Question B

 (a) Connect the resistance meter (ohmmeter) to the light dependent resistor (LDR).  
Clamp the LDR so that the light detecting face is facing downwards and is about
5 cm above the lamp.  The arrangement is shown in Figure 1 below.

  Set up the circuit containing the lamp as shown in Figure 2 below.  Before you 
connect this circuit to the 6 V power supply, have your circuits checked by the 
Supervisor.  You will be allowed a short time to correct any faults.  If you are unable 
to set up the circuits, the Supervisor will set them up for you.  You will lose only two 
marks for this.

(2)

lamp

LDR

bench
black cardresistance meter

Figure 1

Ω

A

lamp

Figure 2
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 (b) Connect the 6.0 V output of the power supply to the circuit.  Adjust the height of the 
LDR so that the resistance of the LDR is approximately 1 kΩ.  When taking readings 
from the meters try not to cast a shadow over the apparatus as this will affect the 
resistance reading.  If the resistance reading is fluctuating estimate an average value 
for the reading.  Record the current I in the lamp and the resistance R of the LDR.  
Use the graph opposite to determine the corresponding light intensity L.

  I =  ..................................................................................................................................

  R =  ................................................................................................................................

  L =  .................................................................................................................................
(3)

 (c) (i) Disconnect the power supply and, without changing the position of the LDR 
or lamp, record the resistance of the LDR.  Use the graph to determine the 
corresponding light intensity.  This may be thought of as the background light 
intensity Lbackground.

   Resistance of LDR =  .............................................................................................

   Lbackground = ..............................................................................................................

  (ii) Calculate the light intensity Llamp at the LDR due to the lamp alone using
Llamp  = L − Lbackground.

    ................................................................................................................................

    ................................................................................................................................

  (iii) Assuming that the output voltage of the power supply is 6.0 V, use your value for 
I from part (b) to calculate the electrical power P supplied to the lamp.

    ................................................................................................................................

    ................................................................................................................................
(4)

 (d) Without changing the position of the LDR or lamp connect the 4.5 V output of the 
power supply to the circuit.  Record new values for I, R and L.

  I =  ..................................................................................................................................

  R =  ................................................................................................................................

  L =  .................................................................................................................................
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  Assuming that Lbackground remains the same, calculate the new value of Llamp.

  Llamp  ...............................................................................................................................

   .......................................................................................................................................

  Calculate the new value of P assuming that the output voltage of the power supply is 
4.5 V.

   .......................................................................................................................................

   .......................................................................................................................................
(5)

 (e) A student suggests that Llamp is directly proportional to P. 

  (i) Write an equation to represent this direct proportionality.

    ................................................................................................................................

  (ii) Use your two sets of data to determine two values for the constant of
proportionality k.

    ................................................................................................................................

    ................................................................................................................................

    ................................................................................................................................

    ................................................................................................................................

  (iii) Calculate the percentage difference between your two values of k and comment 
on whether this percentage difference supports the student’s suggestion.

    ................................................................................................................................

    ................................................................................................................................

    ................................................................................................................................

    ................................................................................................................................

    ................................................................................................................................

    ................................................................................................................................

    ................................................................................................................................
(5)



Leave 
blank

13

*N26762A01316*

 (f) You are to plan an experiment to further investigate the student’s suggestion.  Your 
plan should include:

  • A description of the experiment to be performed.
  • A sketch of the graph to be plotted to test the results.
  • An indication of how k could be determined from the graph.

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................
(5)

TOTAL FOR PAPER: 48 MARKS

END

QB

(Total 24 marks)
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List of data, formulae and relationships

Data

Speed of light in vacuum
Acceleration of free fall (close to the Earth)
Gravitational field strength (close to the Earth)
Elementary (proton) charge
Electronic mass
Electronvolt
Molar gas constant

Rectilinear motion

For uniformly accelerated motion:

Forces and moments

Sum of clockwise moments        Sum of anticlockwise moments=about any point in a plane   about that point

Dynamics

Force

Impulse

Mechanical energy

Power

Radioactive decay and the nuclear atom

Activity (Decay constant )

Half-life 1
2

0.69t

A N

P Fv

F t p

pF m
t t
v

Moment of F about O = F (Perpendicular distance from F to O)

2 2 2u axv

21
2x ut at

u atv

1 18.31 J K  molR

191 eV 1.60 10 J

31
e 9.11 10 kgm

191.60 10 Ce

19.81 N kgg

29.81m sg

8 13.00 10 m sc
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Electrical current and potential difference
Electric current
Electric power

Electrical circuits
Terminal potential difference (E.m.f. Internal resistance r)
Circuit  e.m.f.
Resistors in series

Resistors in parallel

Heating matter
Change of state:           energy transfer (Specific latent heat or specific enthalpy change l)
Heating and cooling: energy transfer (Specific heat capacity c; Temperature change )
Celsius temperature

Kinetic theory of matter

Kinetic theory

Conservation of energy
Change of internal energy        (Energy transferred thermally Q;

Work done on body W)

Efficiency of energy transfer

For a heat engine, maximum efficiency

Experimental physics

Mathematics

Equation of a straight line
Surface area

Volume

For small angles: (in radians)
cos 1
sin tan

34
3sphere r

2cylinder r h

2sphere 4 r

2cylinder 2 2rh r

y mx c

sin(90 ) cos

Estimated uncertainty 100%Percentage uncertainty = 
Average value

1 2

1

T T
T

Useful output
Input

U Q W

21
3p c
Average kinetic energy of moleculesT

/ C /K 273T
mc T
l m

1 2 3

1 1 1 1
R R R R

1 2 3R R R R

IR
V Ir

2P I R

I nAQv
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