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1 A student carries out an experiment to compare the rate of thermal energy (heat) loss from two
cans made from the same metal. The cans are of identical shape and size, and are fitted with lids
carrying thermometers to measure the temperature inside the cans as shown in Fig: 1.1. '

——thermometers ——

id
™

can can

Fig. 1.1

The temperature in the laboratory is 24°C

The student pours equal volumes of boiling water into each can.
He measures and records the initial temperature of the water.

He measures and records the temperature of the water in each can after every 5 minutes
for 30 minutes.

Table 1.1 shows his resuilts.

Table 1.1
time/minutes temperature in cans/°C
A B
0 95 e
5 87 o=
10 8o -
15 78 -
20
= 81 66
30 68 an
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(a) Fig. 1.2 shows the temperature readings on the thermometers after 20 minutes in each can.

=
=
=
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-

Fig. 1.2
(i) Record the readings in Table 1.1. | [1]
(if) Identify the temperature reading in Table 1.1 which seems unreliable and should be
repeated.
722 |1 E—————————— temperature ... °C [1]

(b) State the temperature at which both thermometers will again show the same temperature.

Give a reason for your answer.

temperature ..o °C
reason
.............................................................................................................................................. [1]
(c) The cans lost thermal energy by the processes of conduction, convection and radiation.
(i) State which can lost thermal energy more rapidly in this experiment.
Give a reason for your answer.
CRIT ueminmsinimsisssiisiihenssmnsmennon svmnmsens sessmsisss s
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(ii) The two cans are made of the same metal, and identical in size and shape.

Suggest with a reason which process is most likely to be responsible for the different

rates of thermal energy loss.

51 (217 = —————

BEEUEEITE it A o e S A S SRS T SN S s s

(d) State the type of material that would be suitable to make the lids. Explain your answer.

material:

(e) Sketch and label the temperature-time graphs for the values in Table 1.1, in the provided grid.

temperature °C
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2  Astudent wants to investigate whether the density of a material depends on the size of the object
made from the material. He used four objects labelled A, B, C and D.

The student used the balance to find the mass of each object.

(a) Fig. 2.1 shows the readings for the masses, A and B.

Mass of A _ Mass of B
Fig. 2.1
Record the masses shown by the balances in Table 2.1. [2]
Table 2.1
" object mass/g volume/cm? density in g/cm3

A

B

C 33 ' 13.1
D 25 10.1
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(b) The student measured the volume of objects using a displacement can and a measuring
cylinder.

Fig. 2.2 shows the volumes of objects A and B.

cm?® cm3
25— 25—
P -
- 2f) -
7 ~ >
= 153
10— 10~
5— 5—
0— o
object A object B
Fig. 2.2
Record the volumes in Table 2.1. [2]

(c) (i) Calculate the densities of the objects in Table 2.1 to 2 decimal places.
Use the formula:

mass

denSity = m

2]
(i) Use the results in Table 2.1 to suggest whether the density of objects depends on size.

Give a reason for your answer.

© ECol. 2018 0181/04/0/N/18



7

(d) Table 2.2 shows the standard densities of some solid materials.

Table 2.2
material density in kg/m3
aluminium 2700
concrete 2500
iron 7850
wood 750

Identify with a reason, the type of material used to make the object B.
(1g/cm? = 1000 kg/m?3)

material

(e) State whether the object would sink or floal in the water in the displacement can.

Give a reason for your answer.
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3 Fig. 3.1 shows some of the apparatus and materials a student used to burn magnesium ribbon in
oxygen in apparatus X.

(@)

(b)

(c)

D -

X combustion spoon magnesium ribbon

Fig. 3.1

Name apparatus X.

............................................................................................................................................. 1]
Describe a test the student would perform to show that the gas is oxygen.

test

positive result
............................................................................................................................................. 2]
Outline the steps the student would have to follow in order to burn the ribbon.
............................................................................................................................................. [3]
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(d) The student observes that the ribbon burns with a white blinding flame and produces a white
ash.

(i) Suggest the difference in observation the student would make during burning of the
ribbon outside and inside the gas jar.

(i) Describe how the student would measure the mass of the ash, clearly stating the most
appropriate instrument.

description

[Total: 10]
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4 A constant current was passed through aqueous copper(ll) sulphate using inert electrodes as
shown in Fig. 4.1.

electrode electrode

—~——— CuSO; solution electrolyte

Fig. 4.1

(a) Name a suitable chemical element for making the electrodes.

............................................................................................................................................. 1]
(b) Describe one chemical observation made when the current flows.
............................................................................................................................................. [1]
(c) The cathode was removed at intervals, carefully washed, dried and weighed.
The results are shown in Table 4.1.
Complete the table by calculating the total increase in mass at each 10 minute interval.
time in minutes mass of cathode/g total increase in mass/g
0 11.60 0.00
10 12.05
20 12.50
30 12.95
40 13.40
50 13.60
60 13.60
(2]
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(d) (i) Plotagraph of total increase in mass against time on the grid provided.

[4]

(ii) Draw the line which best fits these results. (1]
(ifi) Use the graph to determine the time taken for 1.00 g of product to be deposited.

............................................................... [

[Total: 10]
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