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1 Inan experiment a Grade 12 student suspends a spring to which a weight hanger is For
. . Examiner's
attached as shown in Fig. 1.1. Use
L—ruler
sprin
- pring

weight hanger

Lo b b s b b | H‘HH\HHMJ

Fig. 1.1

The student uses the ruler to measure the length of the spring without any mass
added (x,) and found it to be 15 mm.

She then adds slotted masses onto the mass hanger and records the new length of
the spring for each mass added.

Fig. 1.2. shows the spring when 20g and 50g masses are hanging from it.

5
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= o
N—j -
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= +3
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mass =209 mass =509
Fig. 1.2

(a) Read the spring lengths from Fig. 1.2 for the 20g mass and the 50g mass and
record them in the table in Fig. 1.3. [2]
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mass added/g [ spring length (x,)/mm| new length (x)/mm | extension (x - x,)/mm
0 15 - -
10 15 16
20 15
30 15 18
40 15 19
50 15
60 15 26
70 15 31
80 15 36
Fig. 1.3
(b) Complete the table in Fig. 1.3 by determining the extension (x - x,) of the spring
for each mass added. [4]
(c) Use the information in Fig. 1.3 and the grid in Fig. 1.4 to draw the graph of
extension (y-axis) versus mass (x-axis). Draw the line of best fit. [4]
Fig. 1.4
(d) On your graph identify the limit of proportionality of the spring and label it P. [1
[11]
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2 Describe a chemical test to distinguish between each of the following pairs of For
Examiner's
substances. Use

An example is given.

Example: oxygen and carbon dioxide

Result with oxygen..... 2 e

Result with carbon dioxide “tm@w s th@LOWM@SPLMt ......................................

(@) Ammonia and chlorine

(b) Acidic solution and basic solution

Result with basic SOIUtION.............ooiii e [3]

(c) Ethene and ethane
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5
Grade 12 students are given the pieces of apparatus listed below.

ammeter electronic balance meterruler

50cm? beaker 50cm®measuring cylinder  Voltmeter

stopwatch
tape measure clock  spring balance

25cm? pipette

(a) Complete the table in Fig. 3.1 by inserting the name of one piece of apparatus
from the list that is the most suitable for measuring each quantity described.

quantity to be measured most suitable apparatus

25cm?d of water

a distance of about 50 m

the mass of a coin

the force required to lift a school book

the potential difference across a cell

Fig. 3.1
[3]
(b) Using some of the apparatus above, describe an experiment to determine the
density of an irregular shaped stone.
............................................................................................................................ [3]
[8]
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4 Peter investigates the speed of thermal decomposition of three unknown metal
carbonates, A, B and C. Fig. 4.1 shows the apparatus he uses.

* He places about 1 cm depth of metal carbonate A in the hard-glass test-tube.

T metal carbonate A

heat

lime water

\O

Fig. 4.1

* He heats it and at the same time starts a stop clock.

*  When the limewater turns milky, he stops the clock and records the result
in the table in Fig. 4.2.

* He also records any colour change of the metal carbonate A in the table
in Fig. 4.2.

* He repeats the experiment using metal carbonates B and C.
* He makes a conclusion on ease of decomposition of the metal carbonates.

metal carbonate

time taken for lime
water to turn milky/s

colour change

conclusion on
ease of decomposition

white to

A yellow when hot fairly easy
B never turned milky remains white
C green to black easy

Fig. 4.2

(a) State the conclusion on ease of decomposition Peter would make for metal
carbonate B.
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(b) Fig. 4.3 shows the stop clock readings obtained for metal carbonates A and C. Exa;%erb
The readings are the times taken for the limewater to turn milky. Use

metal carbonate A metal carbonate C
Fig. 4.3

Record these readings in the table in Fig. 4.2. [2]

(c) The metal carbonates used were potassium, zinc and copper.

Use the information in Fig. 4.2 to suggest the identity of the metal carbonates A,
B and C as either potassium, zinc or copper carbonate.

(d) Use the Chemistry Practical Notes on page 16 to describe experiments to
confirm the identity of copper carbonate.

4323/3/17 [Turn over
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(e) Peter's teacher advised him not to include lead carbonate as part of his experiment. Exafn%erb

With reference to health and safety, suggest one reason why Peter's teacher vse

advised him not to include lead carbonate.

4323/3/17



5 Johanna is conducting an experiment to demonstrate the expansion of liquids
when heated. She is comparing the expansion of water, ethanol and methanol. The
apparatus is shown in Fig. 5.1.

metal rod to stir

water—

(a)

(b)

(c)

9

—

| ___——=capillary tubing

——water-bath

| _ethanol

methanol

Fig. 5.1
Each test-tube is filled with the same volume of liquid.

Three drops of blue ink are added to each liquid.

Capillary tubes are inserted so that there is no air in the tubes.

The initial level of the liquid is marked.

The water-bath is gently heated and carefully stirred.

After a few minutes, the new levels of the liquids in the capillary tubes are marked.

Suggest the reason why drops of blue ink are added to each liquid.
............................................................................................................................ [1
Explain why the tubes are placed in the same, stirred water-bath.
............................................................................................................................ [2]
Johanna observed that the liquid levels in the capillary tubes dropped first before

they started rising. Suggest an explanation for this observation.
............................................................................................................................ [1
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(d) Fig. 5.2 shows the levels of the liquids in the capillary tubes before and after heating.

level after heating

initial level

level after heating

water

10

initial level

level after heatin

methanol

Fig. 5.2

initial level

ethanol

Use a ruler to measure the increase in height of the liquid in each tube. Give

your measurements in millimetres and record them in the table in Fig. 5.3. [3]
liquid water methanol ethanol
increase in
height /mm
Fig. 5.3
(e) Ethanol expands more than water when heated.
Explain this difference with reference to the Kinetic Particle Theory.
............................................................................................................................ [2]
(f) Usetheexperimental observations to explain how the liquid-in-glass thermometer
works.
............................................................................................................................ 2]
[11]
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BLANK PAGE Use

Question 6 is on page 12
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6 Dilute hydrochloric acid was added to excess calcium carbonate in a flask as shown For
. . Examiner's
in Fig. 6.1. Use
cotton wool

dilute hydrochloric acid

calcium carbonate

oI

| On/Off

apparatus X

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

(b) The flask was placed on apparatus X. The table in Fig. 6.2 shows the mass of
the flask and contents recorded every minute during the experiment.

mass of flask and contents /g | 84 78 756 | 74.5 74 74

time / min 0 1 2 3 4 5

Fig. 6.2
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mass of flask

13
Plot the results from the table in Fig. 6.2 on Fig. 6.3. For

Examiner's
. Use
Draw a smooth line graph.

90

oo
o

70

and content /g

60

50

40

30

20

10

0 1 2 3 4 5
Fig. 6.3 time /min

[3]
(c) Use your graph to find

(i) the mass of the flask and its contents after 1 minute 30 seconds.
Show clearly on your graph how you worked out your answer.

..................................................................................................................... 2]

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

............................................................................................................................ [1]
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(e) A second experiment was carried out using hydrochloric acid at a higher c For
. . xaminers
temperature. The amounts and concentrations of all reactants remain the same. Use

On the grid sketch a curve to show the expected results for this experiment.
Label this curve T. [2]

(F) Suggest the reason for covering the flask with the cotton wool.

4323/3/17
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Test for anions

16

CHEMISTRY PRACTICAL NOTES

anion

test

test result

carbonate (CO?%)

add dilute acid

effervescence, carbon dioxide
produced

chloride (CI) acidify with dilute nitric acid, then | white ppt.
add aqueous silver nitrate

iodide (I7) acidify with dilute nitric acid, then | yellow ppt.

[in solution] add aqueous lead (II) nitrate

nitrate (NO3)

add aqueous sodium hydroxide,
then aluminium foil, warm
carefully

ammonia produced

sulfate (SO%)

acidify with dilute nitric acid, then
add aqueous barium nitrate

white ppt.

Tests for aqueous cations

cation

effect of aqueous sodium
hydroxide

effect of aqueous ammonia

aluminium (AP*)

white ppt., soluble in excess,
giving a colourless solution

white ppt., insoluble in excess

ammonium (NH )

ammonia produced on warming

calcium (Ca?*)

white ppt., insoluble in excess

no ppt., or very slight white ppt.

copper (IT) (Cu?*)

light blue ppt., insoluble in
excess

light blue ppt., soluble in excess,
giving a dark blue solution

iron (I1) (Fe?")

green ppt., insoluble in excess

green ppt., insoluble in excess

iron (III) (Fe®*)

red-brown ppt., insoluble in
excess

red-brown ppt., insoluble in
excess

zinc (Zn?*)

white ppt., soluble in excess,
giving a colourless solution

white ppt., soluble in excess,
giving a colourless solution

Test for gases

gas

test and test result

ammonia (NH,)

turns damp red litmus paper blue

carbon dioxide (CO,)

turns limewater milky

chlorine (CL,)

bleaches damp litmus paper

hydrogen (H,)

‘pops’ with a lighted splint

oxygen (QO,)

relights a glowing splint
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