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Section A: Multiple Choice Questions [10 marks]
Answer all the questions in the boxes provided.

1 2 3 4 5

6 7 8 9 10

1 An earthquake struck in 2017 resulting in severe damage to the nuclear plants in 
Bendewich that gave out radiation to the atmosphere. 

Which hazard symbol should be placed at the nuclear plant area?

2 Which apparatus will be most suitable to measure an accurate volume of 25.0 cm3

of dilute hydrochloric acid?

A B C D

A              B       C        D
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3 A petri dish containing a blackish-yellow substance was given in an experiment. 
When a magnet was placed over the cover of the dish, the black particles were 
observed to move towards the magnet while the yellow powder remained at the 
base of the dish.  

What can be concluded based on these observations?

A The black particles and yellow powder are not chemically combined.
B The black particles and yellow powder are present in a fixed ratio.
C The black particles and yellow powder are two different compounds.
D The black particles and yellow powder have fixed boiling points.

4 Chlorine is an element in the Periodic Table.

Which statement about chlorine is not true?

A Chlorine is a non-metal. 
B Chlorine is in a different period from fluorine.
C Chlorine is in the same group as calcium.
D Chlorine has similar chemical properties to iodine.

5 The table below shows some differences between milo drink and sugar solution. 

Which description correctly shows the difference between them?

milo drink sugar solution
A homogenous not homogenous
B does not allow light to pass through allows light to pass through
C clear cloudy
D no particles settle at the bottom many particles seen at the bottom
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6 The composition of air is shown in the following table.

Which statement best explains why air is a mixture?

component percentage by volume (%)
nitrogen gas 78.0
oxygen gas 20.9

argon 0.9
water vapour depends on local conditions
other gases 0.2

A The components of air are not fixed.
B Air contains different types of elements.
C The components of air cannot be separated.
D The components of air react with each other.

7 The diagram below shows the decomposition of water using an electric current. 
Only oxygen and hydrogen are produced.  They are trapped in two separate test 
tubes as shown below.  The unit volume of hydrogen collected is twice that of 
oxygen. 

Which statements below can be concluded based on the experiment described?

I Oxygen and hydrogen are the constituent elements of water. 
II Oxygen and hydrogen are combined in a fixed proportion by mass. 
III Compounds can be broken down by physical means.  
IV Water is a compound. 

A I and II only B II and III only
C I, II and III only D I, II and IV only

oxygen hydrogen
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8 A student wants to separate a mixture of X, Y and Z into the three individual 
substances. The student pours the mixture into a separating funnel. The tap is 
opened and a mixture of substance X and Y is collected first. Z remains in the 
separating funnel. The student then uses simple distillation to separate X and Y. 
X is the distillate and Y is the residue.

Which of the following shows the correct identity of X, Y and Z?

X Y Z
A water salt oil
B salt water oil
C water salt alcohol
D salt water alcohol

9 Which method of separation will not obtain a sample of salt from seawater? 

A B

C D
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10 It is thought that spinach leaves contain one or more of three different pigments L, 
M and N.  Spots of each of these pigments are put on the starting line of two 
chromatograms along with a spot of spinach extract.  The first chromatogram is
developed with ethanol, the second with water. 

The results are shown below:

Which pigment(s) is/are present in the spinach extract ?

A L only 
B L and M only
C L and N only
D L, M and N
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Section B: Structured Questions [30marks]
Answer all the questions in the spaces provided.

1 (a) May decided to boil two beakers of water, to see which type of flame would 
boil the water in a shorter time as shown in Fig. 1.1

Fig. 1.1

(i) Predict which water sample will boil in a shorter time.

……………………………………………………………………………[1]

(ii) Give a reason to explain your answer in (a)(i).

………………………………………………………………………………

……………………………………………………………………………[1]

(iii) List two other differences between a luminous and non-luminous
flame.

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

…………………………………………………………………………...[2]

equal amount 
of water

wire gauze

tripod stand

luminous flame non-luminous flame
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(b) Fig. 1.2 shows an experiment in which a substance is being heated.

Name the apparatus used in Fig. 1.2.                                                                

(i) ……………………………..[1] (ii) ………………………………….[1]

(iii) ……………………………..[1] (iv) ……………………………….…[1]

(v) ……………………………..[1]

2 Table 2.1 gives some information about four substances M to P. Use the 
information to decide whether each of these substances is an element, a mixture 
or a compound.                                                                                                          

Table 2.1

substance changes on heating element / mixture
/ compound

M A colourless liquid which is split up by 
electricity into two different gases.

N A grey solid which burns in air to form an 
oxide.

O
A white solid which does not have a 
constant composition and melts over a 
range of temperature. 

P A colourless liquid which boils off to leave a 
white residue.

iii

v

i

ii

iv

Fig. 1.2

[4]
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3 Fig. 3.1 shows an experimental set-up used to obtain pure water from sea water.

Fig. 3.1

(a) State the method of separation used.

………………………………………………………………………………….….[1]

(b) Name the apparatus used in Fig. 3.1.

A: ………………………………….……………………………………………....[1]

B: ………………………………………………………………………………….[1]

C: ……………………………………………………………………………….…[1]

(c) What are the two main physical processes that occur in this method of
separation?

……………………………..……………………………….................................[2]

(d) Indicate on the diagram ‘water in’ and ‘water out’.                               [2]

(e) State the purpose of boiling chips in the experimental setup.

……………………………………………………………………….…………….[1]

(f) What would be the reading on the thermometer?

……………………………………………………………………………………..[1]

A

B

C

X
water

lemon peel
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(b) Explain whether inks X and Y are the same ink.

…………………………………………………………………………………..[1]

(c) The chromatography is repeated for another ink, Z. Ink Z contains only two 
colours, which are not found in inks X and Y. Draw the chromatogram of 
ink Z on Fig. 4.2.          

                                                                             

[1]

(d) Explain why the starting line cannot be drawn in pen.

…………………………………………………………………………………..[2]

(e) Use your knowledge of EZ-Link cards to suggest why water would not be 
a suitable solvent to use for this chromatography.

…………………………………………………………………………………..[1]

4 The inks used for making EZ-Link cards are a mixture of different colours. The 
chromatogram of two such inks, X and Y, is shown in Fig. 4.1.

(a) Using information from Fig. 4.1, describe two similarities between inks X 
and Y.

……………………………………………………………………………………..

…………………………………………………………………………………..[2]

Fig. 4.2

Fig. 4.1
X Y

start line

End of Paper
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1 A 2 B 3 A 4 C 5 B

6 A 7 D 8 A 9 B 10 A 

Section B

Qn Suggested Answer Marks

1ai Non-luminous flame [1]
ii Non-luminous flame is hotter than luminous flame so it will boil the 

water at a shorter time.
[1]

iii Luminous flame is orange but non-luminous flame is blue.
Luminous flame can be seen easily but non-luminous flame
cannot be seen easily
Luminous flame is unsteady but non-luminous flame is steady
Little soot is produced in non-luminous flame but soot is
produced in luminous flame
The air-holes for non-luminous flame is opened but air-holes for
luminous flame is closed

*any 2 differences

[2]

bi retort stand [1]
ii Bunsen burner [1]
iii round-bottomed flask [1]
iv wire gauze [1]
v tripod stand [1]

2 M- compound
N- element
O- mixture
P- mixture

[1]
[1]
[1]
[1]
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3a simple distillation [1]
b A - thermometer

B – condenser
C – measuring cylinder

[1]
[1]
[1]

c boiling and condensation [2]
d [2]

e To smoothen the boiling. [1]
f 100 C [1]

4a Both contain 3 components/ dyes/ colours.
Both contain 2 components that are the same.
Both are impure.

*Any 2 similarities

[2]

b No, as they contain one colour/ component that is not the same. 
No, as the spot that travelled the furthest/ fastest is not aligned/ 
not the same.
No, as the spot furthest from the starting line/ nearest to the 
solvent front are not aligned/ not the same. 

Accept:
They each have one colour that are of different solubility. 
The third spot of X is not in line with the third spot of Y. 
Not all the spots of X are aligned with Y. 

*Any 1

[1]

c Show on diagram: 2 components, both are not aligned to any 
components in X and Y. 

[1]

d Pen ink is soluble in the solvent and will be separated together 
with the inks and interfere with results of the chromatography.

[2]

e EZ-Link cards are exposed to moisture and water so the inks used 
should not be soluble in water. 

[1]

A
B

C

water

lemon
peel

water out

water in
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