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1 The IGCSE class is investigating the rate of cooling of water in a beaker. Some of the
apparatus used is shown in Fig. 1.1.

Fig. 1.1

During the experiment, a student measures the temperature of the water, its volume, the
length of string wrapped round a beaker and the depth of water in the beaker.

(a) Write down the readings shown in Figs. 1.2 and 1.3. Include appropriate units.

Fig. 1.2

temperature = ............................

Fig. 1.3

volume of water in the measuring cylinder = ..................................... [3]
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(b) The string is wrapped 5 times round the beaker and marked as shown in Fig. 1.4.

Fig. 1.4

The string is held against a metre rule as shown in Fig. 1.5.

Fig. 1.5

(i) Write down the length of the string between the marks.

length = ................................ cm

(ii) Calculate the circumference c of the beaker.

c = ........................................ cm

(iii) Suggest one source of error in this method of determining the circumference.

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

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

(iv) Suggest one improvement to this method.

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

..................................................................................................................................
[4]
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(c) A rule is placed beside the beaker, as shown in Fig. 1.6.

Fig. 1.6

(i) Write down the depth d of the water in the beaker.

d = ........................................ cm

(ii) Calculate the surface area A of the curved surface of the beaker up to the water
level using the equation A = dc.

A = ..................................
[2]

(d) State the other measurements that need to be taken to determine the rate of cooling of
the water.

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

.................................................................................................................................... [2]
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2 A student carries out an experiment to determine the density of plasticine. She records the
mass m and the volume V of a range of differently-sized samples. These readings are
plotted on a graph as shown in Fig. 2.1.

Fig. 2.1

(a) (i) Determine the gradient G of the line. Show clearly how you obtain the necessary
information.

G = ...................................

(ii) Determine the density � of the plasticine using the equation � = 1—
G

.

� = ....................................
[5]

(b) The student could calculate the density from one set of readings. Suggest why she
takes more than one set of readings and plots a graph.

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

.................................................................................................................................... [1]
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3 A student carries out an experiment using a simple pendulum. Fig. 3.1 shows the apparatus.

Fig. 3.1

The student records the time t taken for 20 complete oscillations for a range of different
lengths x of the string. The readings are shown in the table.

The length l of the pendulum is given by the equation l = x + r, where r is the radius of the
pendulum bob.

Fig. 3.2 shows the pendulum bob drawn actual size.

Fig. 3.2
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x / cm l / cm t / s T / s

90.0 38.5

80.0 36.0

70.0 33.4

60.0 31.4

50.0 28.2

40.0 25.5
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(a) (i) Use your rule to measure the diameter d of the pendulum bob.

d = ....................................

(ii) Calculate the radius r of the pendulum bob.

r = .....................................
[2]

(b) (i) Complete the column for the length l / cm in the table using the equation l = x + r.

(ii) The period T is the time taken for one complete oscillation. Complete the column
for the period T / s in the table.

[3]

(c) Plot the graph of T / s (y-axis) against l / cm (x-axis). Start the T / s axis at T = 1.0 s.

[5]

(d) Using the graph, find the length la of the pendulum that would have a period of 1.50 s.

la = ............................ cm [1]
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4 A student is investigating the passage of light through a transparent block, as shown in
Fig. 4.1.

Fig. 4.1
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The student looks through the block. He places pins so that two pins marking the incident
ray and two pins marking the emergent ray all appear to be exactly one behind the other.

(a) On Fig. 4.1, mark suitable positions for the four pins, two on the incident ray and two
on the emergent ray. [1]

(b) (i) On Fig. 4.1, draw the normal at point A.

(ii) On Fig. 4.1, draw in the line AB. Measure and record the angle of refraction r
between the line AB and the normal.

r = .....................................

(iii) Measure and record the angle of incidence i between the incident ray and the
normal.

i = .....................................
[4]
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5 The IGCSE class is carrying out investigations of the resistance of bare resistance wires.
Fig. 5.1 shows the circuit used.

Fig. 5.1

The students record the current I in the circuit and then record the p.d. V across different
lengths l of the bare resistance wire. The length of wire from A to B is 100.0 cm. The
readings obtained by one student are shown in the table.

I = 0.84 A

(a) (i) Calculate the resistance of each length l of wire using the equation R = V—
I

. Write
the resistance values in the table.

(ii) Complete the column headings in the table.
[3]
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V / l / R /

0.39 20.0

0.82 40.0

1.22 60.0

1.58 80.0

1.89 100.0
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(b) In a second experiment, the students use wires of the same material but with different
diameters d. The p.d. is measured across the same length of wire each time. Fig. 5.2
shows the circuit used.

Fig. 5.2

These are the readings correctly obtained by one student.

Wire 1 I = 0.1 A Wire 2 I = 0.4 A

V = 1.8 V V = 1.8 V

d = 0.24 mm d = 0.48 mm

(i) Calculate the resistance R of each wire, using the equation R = V—
I

.

wire 1, R = ..........................................

wire 2, R = .......................................... [1]

(ii) Based on the results for the two wires, which of the following statements is a
correct conclusion? Tick one box.

A wire with half the diameter has half the resistance.

A wire with half the diameter has twice the resistance.

A wire with half the diameter has one quarter the resistance.

A wire with half the diameter has four times the resistance.

[1]
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(iii) Using your answers to (i) and (ii), calculate the expected resistance of a wire AB
of the same material if it has a diameter of 0.12 mm.

expected resistance = .............................................................. [1]

(c) What instrument would you use to measure the diameter of the wires as accurately as
possible?

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