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For Candidates at International Centres

For the use of the subject teacher responsible for the test. Neither this
information nor any information from the question paper should reach
the candidates either directly or indirectly prior to the test.

The subject teacher may, if necessary, show these Confidential Instructions,
but not the question paper, to the laboratory technician responsible
for the preparation of the apparatus, on the understanding that confidentiality
is strictly maintained.

Advanced Subsidiary Practical Test PHY3 1 hour 30 minutes
This test consists of two practical questions (A and B). In each question
candidates are allowed to use the apparatus for 35 minutes, with a further
5 minutes of writing-up time while the apparatus is reset for the next
candidate. An additional 10 minutes of writing-up time is allowed at the end of
the test.

The test must be conducted in a laboratory.
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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 specifically stated in these Instructions.

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

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

The Supervisor MUST 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 difficulty is encountered in providing the apparatus as specified, or in obtaining satisfactory
results with the apparatus available, please contact Edexcel (+44 020 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, affer 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 specific note below and in the question paper, candidates must nof be given any help in
designing or performing any experiment.

In question A part (a), candidates may, if necessary, be given assistance in setting up the circuit.
Tick the box on the front cover of the candidates’s question booklet if assistance was requested.
Details of 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 Special Report should be submitted directly to Edexcel only 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 secure until the
test has been taken. They must not be used for practice
or to inform your choice of revision exercises.
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The items should be provided as listed and should not be further assembled by the Supervisor.

Question A
Part (a)
1. Nominal 3 V power supply, e.g. 1.5 V dry cells in a cell pack.

2. Disc thermistor of nominal resistance 4.7 kQ at 15 °C (e.g. RS Components RS 191-2257). The
value is not critical. Any value between 1 kQ and 10 kQ may be used.

3. Two-terminal block to hold the thermistor. The other side of the block should have leads with
suitable terminations to enable the thermistor to be connected into the remainder of the circuit.

4. Voltmeter capable of measuring a potential difference of up to 5 V to a precision of 0.1 V. A digital
meter set on the 20 V d.c. range would be suitable.

5.  Ammeter capable of measuring a current of up to 1 mA to a precision of 0.01 mA. A digital meter
set on the 2 mA d.c. range would be suitable.

6. Five connecting leads to enable the candidate to set up the circuit shown in the diagram below.

After the candidate has set up the circuit it 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 circuit then it should
be set up by the Supervisor and a tick should be entered in the box on the front cover of the answer
booklet. A tick should not be entered if the Supervisor only had to correct meter polarity errors.

Part (b)

7. A 20cm length of standard width (30 cm) kitchen foil, fresh for each candidate.
8. Set square placed on a card labelled ““Set square™.

9. Half-metre rule.

10. Access, without undue delay, to micrometer screwgauge, reading to 0.01 mm or better. A digital
instrument may be used.

11. Access, without undue delay, to a top pan balance reading to 0.01 g or better.

Supervisors may instruct some candidates to start part (b) of the experiment first to avoid unnecessary
waiting for instruments.
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Question B
1. 250 ml Pyrex beaker with a mark at the 200 ml (cm?) level.

2. Thermometer, —10 °C to 110 °C, with divisions of a suitable size to allow candidates to interpolate
between the 1 °C intervals.

3. Stand, boss and clamp.

Items 1-3 should be assembled ready for the candidate to use. A bung, or similar, should be used to
clamp the thermometer, 2, so that the bulb is approximately 1 cm from the bottom of the beaker, 1, as
shown in the diagram below. The bottom edge of the bung should be above the 90 °C mark.

/ Thermometer

Beaker

Bench

4. Small plastic stirrer, or similar.
5. Stopwatch or stopclock.

6. Supply of hot water at a temperature of between 85°C and 95 °C such that the candidate can safely
add 200 cm® of hot water to the beaker 1, e.g. a kettle between two candidates.

7. Paper towels to mop up any spillages.
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Action at the changeover

Question A

Part (a)

Disconnect the circuit set up by the candidate.
Part (b)

Replace the foil.
Question B

Empty the beaker and re-set the apparatus as in the diagram.

Ensure that there is an adequate supply of hot water.

Data to be entered by the Supervisor on the front cover after the test. These data must be from
the Supervisor’s measurements, not the candidate’s.

Question A

Part (a)

Place a tick in the box if the circuit had to be set up for the candidate and give details of any
assistance in the space provided.

Part (b)

Thickness ¢ of the foil to 0.001 mm. This may be obtained by measuring, say, 16¢ by folding the
foil. Supervisors should ensure that as much air as possible is excluded from the area between the
layers when this is done.

Ensure that the set square is placed on the card labelled ““Set square”.

Question B
Nil.
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(@) ()

(i)

Question A

Set up the circuit as shown in the diagram below. Before connecting to the power
supply, have your circuit checked by the Supervisor. You will be allowed a short
time to correct any faults. If you are unable to set up the circuit the Supervisor
will set it up for you. You will only lose two marks for this.

2

Using the space below, record the potential difference V across the thermistor and
the current / in the circuit.

Leave )
blank
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(ii1) You are to observe how the current changes with time as you warm the thermistor
and then sketch a graph of this.

Hold the thermistor between your thumb and forefinger and observe what
happens to the current in the circuit. Continue holding the thermistor until the

current reaches a steady value. Record the final steady values for the current /¢
in the circuit and the potential difference V; across the thermistor.

In the space below sketch a graph of the current in the circuit against the time for
which the thermistor is held. You should indicate relevant values on the current
axis.

)

Leave )
blank
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Leave )
blank

(b) (1) You have been provided with a sheet of foil. Measure its length / and width w.
Explain with the aid of a diagram how you obtained accurate values for / and w.

(i) Determine the thickness ¢ of the sheet by folding it so that a total thickness of 16¢
is recorded. Estimate the percentage uncertainty in your value of z.
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Leave\
blank
Explain one advantage and one disadvantage of measuring ¢ in this way.
(6)
(ii1) Calculate the volume ¥ of the sheet.
Measure the mass of the sheet using the balance provided and hence determine
the density of the material from which the sheet is made.
@) | QA
(Total 24 marks)
J
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Question B
(a) (i) Pour hot water into the glass beaker up to the 200 ml (cm?) mark.

Starting at a temperature of above 80 °C record the temperature € of this water at
regular intervals until the temperature falls below 70 °C.

(i1) Plot a graph of temperature § against time ¢ on the grid opposite.

C))

(ii1) Use your graph to determine the rate at which the temperature is falling, A6/At,
when 6 =75 °C.

Assuming that it takes 900 J of energy to raise the temperature of the beaker and
water by 1 K (1°C), estimate the power P of the heater that would be required to
maintain the temperature of the water at a steady 75 °C.

Leave )
blank
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Leave A
blank
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Leave\
blank
(b) (i) A student performs a similar experiment using a datalogger to capture the data
and a computer to determine AG/At. She finds that the required power is 30 W.
Draw a schematic (block) diagram to show the experimental arrangement and
suggest a suitable sampling rate for the datalogger.
“)
(i) In a catalogue she finds a heater rated at 12 'V, 48 W. Its power P varies with the
applied potential difference V according to the following curve.
504
P/W
40
30
20
10
0 T T T T T 1
0 2 4 6 8 10 12
VIV
J
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What potential difference would be required to provide a power of 30 W?

Draw a diagram of the circuit she could use to set the potential difference
across the heater at the required value. You may assume that normal laboratory
equipment is available.

C))
(ii1) After immersing the heater in 200 ml of water and setting the power to 30 W she
wants to monitor the temperature of the water in this arrangement overnight and

analyse the results next morning.

Explain how she could do this.

Suggest two reasons why she might find that the temperature had not remained
at 75 °C.

(Total 24 marks)

Leave )
blank

QB

|

TOTAL FOR PAPER: 48 MARKS

END
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List of data, formulae and relationships

Data
Speed of light in vacuum c=3.00x108ms™!
Acceleration of free fall 2=9.8Ims™ (close to the Earth)
Gravitational field strength g=981Nkg™! (close to the Earth)
Elementary (proton) charge e=1.60x10""C
Electronic mass m, =9.11x1073"kg
Electronvolt 1eV=1.60x10""7J
Molar gas constant R=831JK " mol™!

Rectilinear motion
For uniformly accelerated motion:
v=u+at
x=ut+Lat?

v? =u® +2ax

Forces and moments

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

Sum of clockwise moments _ Sum of anticlockwise moments
about any point in a plane about that point
Dynamics
Force F=m & = A—p
At At
Impulse FAt=Ap

Mechanical energy

Power P=Fv

Radioactive decay and the nuclear atom
Activity A=AN (Decay constant 1)
Half-life At; =0.69

2
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Electrical current and potential difference
Electric current I =nAQv

Electric power P=1I°R

Electrical circuits

Terminal potential difference V=g-1Ir (E.m.f. &; Internal resistance r)
Circuit e.m.f. Y& =%IR
Resistors in series R=R+R,+ R,

Resistors in parallel

Heating matter

Change of state: energy transfer =/Am  (Specific latent heat or specific enthalpy change /)

Heating and cooling:  energy transfer = mcAT (Specific heat capacity ¢; Temperature change AT)

Celsius temperature 0/°C=T/K-273

Kinetic theory of matter

T o« Average kinetic energy of molecules

Kinetic theory p=1p(c?

Conservation of energy

Change of internal energy AU =AQ+AW (Energy transferred thermally AQ;
Work done on body AW)
Useful t
Efficiency of energy transfer _ =S oufput
Input
. . . L-T,
For a heat engine, maximum efficiency = T
1

Experimental physics

Estimated uncertainty x 100%

Percentage uncertainty = A 1
verage value

Mathematics
sin(90°—-0) =cos 0

Equation of a straight line y=mx+c
Surface area cylinder = 2mrh + 272

sphere = 4mr?
Volume cylinder = 2k

sphere = 4
For small angles: sinf ~tan6 ~ 0

cosf ~1

(in radians)
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