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Section A
1 In this experiment, you will determine the specific latent heat of fusion of ice.
You are provided with:

a supply of ice,

a styrofoam cup,

a supply of water at room temperature,
a measuring cylinder,

a plastic spoon,

a thermometer,

a stirrer,

some paper towels,

a retort stand with clamp and boss.

@ (i) Measure 80 cm? of water from the supply, using the measuring cylinder. This water
has a mass m,, = 80 g. Pour the water into the styrofoam cup. Measure and record

the temperature @, of the water.

(91 P [1]
(i) Take a spoonful of ice, pour off the excess water and dry the ice with a paper towel.
Place the ice into the cup. Stir the mixture and note the temperature when all the
ice has melted. Continue adding spoonfuls of dried ice and keep stirring until the

temperature of the water after the ice has melted completely is below 15 °C. Record
the final temperature 6, of the water.

(i)  Explain why the ice needs to be dried with a paper towel.
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(b) (i) Carefully pour the water from the cup into the empty measuring cylinder.
Measure and record the final volume of water.

final volume of water = ... [1]

(i) Calculate the volume of water produced from the melted ice.

volume of water from meltedice = .. ... [1]

(iii) A volume of 1.0 cm® of water has a mass of 1.0 g. Calculate the mass m; of ice that
was added to the water.

() Calculate the thermal energy Q: lost by the water, initially at room temperature, using
the formula

Q, = mycy (6, — 6,)

where c,,=4.2J/(g °C)and m,=80g.

Qf T [1]

(i) Using your value from (b)(iii), calculate the thermal energy Q2 gained by the water
formed from the melted ice.
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(d) Calculate the specific latent heat of fusion L of ice using the formula

(Ql - QZ)

m;

L =

L S e, [1]

(e) Describe how the temperature of the water is measured accurately when using the
thermometer.

...................................................................................................................... [1]
(f) Identify one source of error in the experiment and explain how it affects your results.

...................................................................................................................... [1]
(9) Suggest one improvement to the experiment to improve the accuracy of your answer in

part (d).

...................................................................................................................... [1]

[Total: 12]
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2 In this experiment, you will determine the mass of a metal disc using the Principle of Moments.
You will then plan an experiment to find the mass of a metal disc by a graphical method.

You are provided with:
a knife-edge,

a metre rule,

a 100 g mass,

a metal disc.

(&) You are now going to use the Principle of Moments to determine the mass m of the metal
disc. You should aim to obtain the most accurate value for m.
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Fig. 2.1
(1) Set up the apparatus as shown in Fig 2.1.

Before placing the metal disc and 100 g mass on the metre rule, adjust distance
x such that the metre rule rests horizontally on the knife edge.

Place the metal disc along the metre rule. Adjust the position of the metal disc
and the 100 g mass until the metre rule rests horizontally.

Determine the distance g between the centre of the metal disc and the knife-edge
and the distance r between the knife-edge and the centre of the 100 g mass.

O T ittt
I S [1]

(b) Calculate the mass m of the metal disc in grams using the formula

100r
m:
q

TP [1]
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(c) The equation in (b) may be written in the form
mq = 100r

where m is the mass of the metal disc in grams.

Plan an experiment, using this equation and a graphical method, to find a value for m.
Your plan should include

a description of how you would perform the experiment,

a statement of the graph that you would plot,

an explanation of how m would be found from the graph,

a description of one source of error and how it affects the results.

.................................................................................................................. [6]
[Total: 8]
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Section B

3 In this experiment, you will investigate the power dissipated in resistors that are connected in
a circuit.

You are provided with:

two 2.2 Q resistors,

two 10 Q resistors,

two 1.5 V cells with holder,
one switch,

an ammeter,

a voltmeter,

some connecting leads.

The experiment has been set up for you as shown in Fig. 3.1.

1
| Point A PointB
1
Fig. 3.1
(a) Connect one 10 Q resistor between points A and B.
(1) Close the switch. Measure and record the potential difference V between points A

and B, and the current flowing through the circuit, I.
N T [1]
o [1]

(i) Describe how you ensured that the potential difference V was measured
accurately.

............................................................................................................ [1]

(iii) Explain why the ammeter is placed in series with points A and B while the voltmeter
is placed in parallel with points A and B.

............................................................................................................ [1]
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(iv)  Calculate the power P dissipated in the resistor.

P S [1]
(b) () Connect the two 10 Q resistors in a series arrangement between points A and B.
Record the values of V and I.
V for series arrangement = ..., [1]
| for series arrangement = ... i [1]
(i) Using the values of | and V in part (b)(i), calculate the power P for a series
arrangement.
P for series arrangement = .. ..., [1]
(i)  Using a combination of series or parallel arrangements for the 2.2 Q and 10 Q
resistors, obtain 4 further sets of values of R, V, | and P. The range of resistance
should be between 2.2 Q and 20 Q.
Record the values in a table in the space below. Include values of R, V, | and P
calculated in parts (b)(i) and (b)(ii). [4]
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(c) Onthe grid provided, plot a graph of power P against resistance R and draw a best-fit line.  [4]
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(d) Use your graph to determine the value of R that gives a power dissipation of 0.4 W.

(e) Identify a source of error in this experiment and explain how it affects your results.

..................................................................................................................... [1]

[Total: 20]

End of Paper 3
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