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Question 1A

(a) (1) Check that the rod part of the stand labelled S is of uniform cross-section by taking
suitable measurements. Your method and all your measurements should be shown
below.

(i1) Balance the stand on the knife edge so that the rod is horizontal. Mark on the piece of
tape the position C of the balance point.

Now set up the arrangement shown below.

Support the rod with the newton-meter at a point B on the tape near the end. Mark this
point.

Adjust the height of the newton-meter so that the rod is horizontal. Explain how you
ensured that the rod was horizontal.
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(1i1) The principle of moments shows that Leave
blank
_T(x+y)

X

w

where W is the weight of the stand and 7 is the newton-meter reading.

Measure and record the distances x and y, and record the value of T.

(iv) Estimate the percentage uncertainty in your value for y. Discuss the difficulty of
estimating the percentage uncertainty for x.
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(b) (i) Set up the test circuit as shown in the diagram. Leads X and Y are labelled. Before you
switch on the power supply, have your circuit checked by the Supervisor. You will be
allowed a short time to correct any faults, but if you are unable to set up the circuit, the

(i)

Supervisor will set it up for you. You will only lose two marks for this.

(mA)

A

9

Test circuit

X

Unknown citcuit

2

Connect X to A and Y to B to measure the current in and the voltage across the unknown

circuit.

Repeat this with X connected to B and Y connected to A.

Summarise your results in the table below. Complete the table by inserting appropriate
units and determining the resistance in each case.

X connected to | Y connected to Current/ Voltage/ Resistance/
A B
B A
C))

(ii1) A technician makes up the following 3 circuits for an examination such as this.
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blank



Explain carefully which of the circuits is the one you tested. Leave
blank

3) Ql1A

(Total 24 marks)
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Question 1B Leave
blank

(a) Record the tempcraturc 6, of the water in the beaker labelled ‘Water at room temperature’.

Pour 20 cm? (20 ml) of this water into the measuring cylinder.

The beaker which is labelled ‘For hot water’ has a horizontal line drawn on it at the 100 ¢cm?
mark. Fill the beaker to the horizontal line with boiling water from the kettle. You are now
to measure the fall in temperature AQ of this hot water when 20 cm® of the water at room
temperature is added. Record the temperature 0; of the hot water just before the 20 cm® is
added and the temperature Oy just after the water is added. Show all your measurements and

calculations in the spacc below. State any special precautions which you took to ensure an
accurate value for AQ.

(b) For the mixing of a fixed volume of hot water and a fixed volume of water at room
temperature it is suggested that

AB = k(Qf— 0())
where k 1s a constant.

Using your results from part (a) determine a value for £.
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(¢) You are now to repeat the experiment using a lower value of 8;, keeping the volume of hot Leave
water as 100 cm® and the volume of added water at 20 cm®. Describe carefully how you can blank
do this without refilling the beaker with hot water. Record your results and determine a
second value for .

(d) Determine the percentage difference between your two values of £&. Comment on the extent
to which your results confirm the suggested relationship, assuming that the total
experimental error is of the order of 10%.
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(e) Describe how you would continue the experiment in order to investigate more fully the Leave
suggested relationship. Your account should include blank

(1) a description of what you would do,

(i1) a sketch of the graph that would be plotted, showing the expected result,

(ii1) an indication of how the value of &k could be determined from the graph.

® | AP

(Total 24 marks)

TOTAL FOR PAPER: 48 MARKS
END
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List of data, formulae and relationships

Data
Speed of light in vacuum c=3.00x10*ms"!
Acceleration of free fall 2=98Ims™ (close to the Earth)
Gravitational field strength g=981Nkg' (close to the Earth)
Elementary (proton) charge e=1.60x10""C
Electronic mass m,=9.11x10""kg
Electronvolt leV=1.60x10"]J
Planck constant h=6.63x107*Js
Molar gas constant R=831JK 'mol"!

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

2 =u’ + 2ax

Forces and moments

Moment of F about O = £ 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 M = éf—
At At
Impulse FAr=Ap
Mechanical energy
Power P=Fu

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

o

N16636A 9 Turn over



Electrical current and potential difference

Electric current

Electric power

Electrical circuits

Terminal potential difference

Circuit e.m.f.

Resistors in series

Resistors in parallel
Heating matter

Change of state:

Heating and cooling:

Celsius temperature

Kinetic theory of matter

Kinetic theory

Conservation of energy

Change of internal cnergy

Efficiency of energy transfer

For a heat engine, maximum efficiency =

Experimental physics

Percentage uncertainty =

Mathematics

Equation of a straight line

Surface area

Volume

For small angles:
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I =nAQuv

P=1’R

V=—1Ir (E.m.f. &; Internal resistance r)
2E=%IR

] L 1 ]

R R R, R

energy transfer =/Am  (Specific latent heat or specific enthalpy change /)
energy transfer = mcAT (Specific heat capacity c¢; Temperature change AT)

0/°C=T/K-273

T o« Average kinetic energy of molecules

p=1pc?

(Energy transferred thermally AQ;
Work donc on body AW)

AU =AQ + AW

_ Useful output
Input
_5Li-T
T

Estimated uncertainty x 100%

Average value

sin(90°—-6) =cos O
y=mx+c
cylinder =2 mrh +2 mr?
sphere =4mr?
cylinder = nr?h
sphere = 4 -
sinf ~tan O =~ 0 (in radians)

cosf ~1
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