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3 A special syringe is used to determine how long a gaseous pollutant takes to diffuse 
out of car exhausts. 

pollutant gas reacts with 

handle
chemicals and�

pollutant 

,-= gas being 
tested 

- . 
-

pull pump gas travels through the tube 

Which pollutant gas would cause a colour change most rapidly? 

A CO 

C N02 

B S02 

D CH" 

4 The graphs (not drawn to scale) show the heating curves of oxygen and nitrogen 
over a period of time. 

temperature I 0c
time/ minutes 

-183

-196 ...

-210

-218

N2 

·1 ,-. .. h .............. �·-····· 

, 
., 

At what temperature will there be two different phases (states) of matter co-existing 
at the same time, in a mixture of oxygen and nitrogen under room conditions? 

A -180°C

C -200°C

B -210 °C 

D -220 °C 
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6 Compound P has the following properties: 

melting point 
boiling point 
solubility in water

85 °C 

130 °c 

high 

Which apparatus can be used to separate pure P from a mixture of P and water at 
room temperature? 

A 
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�ij 
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}
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L :::::) 
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0 

"' // '\ .! �)1r 
Iii,

I ·I\' ' 
f__L ... 

{ \ ··-····-...... -·'

7 Which diagram best represents a mixture of neon and hydrogen bromide? 

• 
d' cf) � ® 

0 ti 
Cb Co cf) � ® � 4 • 

A B C D 

8 Fullerene was discovered in 1985. It is a perfect sphere with the chemical formula 
Cso. From this information, what can be deduced about the structure of fullerene? 

A It contains only one element. 

B It is a compound of 60 elements. 

C It is a mixture of 60 atoms. 

D It is a mixture of 60 elements. 
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13 The diagram shows the structure of an ionic compound. 

What is a possible formula for this compound? 

A CaF2 

C KF 

B S02 

D MgO 

14 The table below shows some of the physical properties of some unknown 
substances V, W, X and Y. 

substance 
melting boiling electrical conductivity solubility 
poinU°C poinU°C solid state liquid state in water 

V 122 150 poor poor insoluble 

w 690 1790 poor good sofuble 
X 1510 2489 poor poor insoluble 
y 1453 2730 good good insoluble 

Which statement about the four substances is correct? 

A Substance V has a simple molecular structure and it has weak intermolecular 
forces of attraction between its molecules. 

B Substance W can conduct electricity because it has free mobile electrons. 

C Substances X and Y are macromolecules. 

D Substance Y has a giant molecular structure and it has strong covalent bonds 
between its atoms. 

15 Which fertilizer has the highest percentage composition of nitrogen in a formula 
unit? 

A NH4N03 B NaNQ3 

C (NH4)3PQ4 0 (NH .. )2S04 
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19 In an experiment, an excess of 0.100 mol/dm3 dilute sulfuric acid was added to 
25.0 cm3 of 0.100 mol/dm3 aqueous barium hydroxide. 

N burette 

£ 0.100 mol/dm3 dilute sulfuric acid 

---ammeter 

al1 
----- carbon electrodes 

r- - -- - - - - - - - - - - - - - -� 
25 o 3 f o 1 oo 1/d 3

� _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ 
. cm o . mo m 

aQueous barium hydroxide 

The acid was added from the burette in portions of 5.0 cm3 until 40.0 cm3 of the 
acid was added. After each addition, the solution was stirred and the ammeter 
reading was noted. Which graph correctly represents the relationship between the 
ammeter reading and the volume of acid added? 

<( 
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22 Solid Z was dissolved in dilute sulfuric acid to give a colourtess solution and a gas 
that combusts with a blue flame. When aqueous ammonia solution was added to 
the colourless solution, a white precipitate was obtained, which dissolved in excess

aqueous ammonia. The same colourless solution gave a white precipitate with 
barium nnrate solution. What is the identity of solid Z? 

A calcium metal 

C calcium sulfate 

B zincmetal 

D zinc sulfate 

23 Disproportionation is a reaction in which the same element is both oxidised and 
reduced. Which reaction is an example of disproportionation? 

A 3 Cu +- 8 HNQ3 7 3 Cu(N03)2 + 2NO + 4 H20 

B C'2 + 2 NaOH 7 NaCl+ NaOC/ + H20 

C Fe2(SQ4)3 + 2 Kl 7 2 FeS04 + K2S04 + '2 

0 2 Pb(N03)2 , 2 PbO + 4 N02 + 02 

24 A solid deposit of element X is formed at the cathode when an aqueous solution 
containing ions of Xis electrolyzed. Which statement about element Xis true? 

A Ions of X gain electrons at the cathode. 

B Ions of X lose electrons at the cathode. 

C X is above hydrogen in the reactivity series. 

0 X forms negative ions. 
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26 Elements X and Y are in Group VII of the Periodic Table. X is a liquid at room 
temperature. Y is a solid at room temperature. Which statement(s) is / are correct? 

I Atoms of Y have more protons than atoms of X. 
II Molecules of Y have more atoms than molecules of X. 
Ill Y displaces X from aqueous solution of x· ions. 

A I only B UI only 
C II on� D All of the above 

27 The postions of four elements are shown on the outline of part of the Periodic
Table. Element T has a high melting point and is a good electrical conductor. It
forms chlorides TCl2 and TCb. Which element is T? 

� , 

L-

D 

AB I 
' IC 

I I -

28 Using the apparatus shown, chlorine gas was passed through the tube containing 
solid potassium bromide and potassium iodide. After a short time, coloured 
substances were seen at P, Q and R.

A 

B 

C 

D 

potas�um b

�

mlde :;i;od�e 

R 
� ,.. ... , .. ,

direction of • ; ,!%}/I � -+ 
chlorine et 

l 
heat

at P at Q at R 

green gas violet vapour black solid 
green gas red-brown vapour violet vapour 

red-brown vapour violet vapour black solid 
violet vapour red-brown vapour red-brown vapour 
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31 Some crystals of sodium carbonate were added to excess sulfuric acid at room 
temperature. The volume of carbon dioxide produced was measured over a period 
of time. The results are shown in graph Y. The experiment was repeated and 
graph Z was obtained. 

volume of 
carbon 
dioxide I cm3 

100 

50 

graph Y

graph Z 

0 time / seconds 

Which one change was used to obtain the results shown in graph Z?

A A lower temperature was used. 

B Acid of half the original concentration was used. 

C Half the mass of sodium carbonate was used. 

D Larger crystals of sodium carbonate were used. 

32 A liquid X reacts with solid Y to form a gas. Which two diagrams show suitable 
methods for investigating the speed of the reaction? 

A 1 and 3 

C 1 and 4 

1 3 

- stopper � cotton wool 

X 

r··-·· ........ 1 v 

balance balance 

2 
: .. :,-- cotton wool

�)::{) 

stopper 

r--, I ,n.J 

t::s� � 
B 2 and 3

D 2 and4 
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37 The table shows the boiling points of four fractions, P, Q, Rand S, obtained when

crude oil is distilled. 

fraction p Q 
boiling range / °C 35 - 75 80 - 145 

How is fraction P different from fraction S?

A Fraction P Is more viscous than fraction S.

B Fradion P is in less demand than fraction S.

C Fradion P is more flammable than fraction S. 

R s 

150 - 250 greater than 
250 

D Fradion P contains molecules of larger molecular masses than fraction S. 

38 Liquid lirnonene can be extracted from oranges. Its structure is shown below. 

CH
3

H c/ "cH 
2 

I I 
H

2
C

........._ 
/CH

2

CH 
I 

-:t?c, 

CH
Z

CH
3

Which statement about limonene is not correct? 

A It can be oxidised into a carboxylic acid directly in the presence of bacteria in 
the air. 

B It is an unsaturated hydrocarbon with alkene functional group. 
C It undergoes hydrogenation in the presence of nickel catalyst to form limonane. 
0 When it undergoes cracking, the following reaction is possible: 

limonene � CaHa + C3Hs + CH4 
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2 The flow diagram below shows the decomposition of compound M. 

M 

gasN, 
which 
relighted a 
glowing 
splint 

brown gas I I residue P, yellow when hot

dissolved in water 

colourless 
solution Q 

and white when cooled 

screened methyl orange 

red 
colourless 

solution 

Identify and name the following unknown substances. 

(a) (I) compound M 

(ii) gas N

(Ill) residue P 

(iv) solution Q

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

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

. . . .  . . .  . . .  . . . . . .  . . . . . . . . . . . . . . . . .  . . .  . . . . . .  . . . . . . . . .  . .. . . .  . . . . .. ... ... (1) 

. ..................... ........... . .... ............. ......... ......... [1} 

(b} State the type of reaction that occurs between residue P and colourless 
solution Q. 

............ ...... ... ......... ... ...... ............. ... ... ...... ............ ............ .............. [11
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(b) Calculate the R, value of each amino acid in each solvent and write them in
the table. Your answers must be given to 2 significant figures.

amino acid 'spot' 
Rr value in solvent K 

on chromato<iram 
R, value in solvent L 

w 

X 

(c) The R, values of a nuniber of amino acids in the two solvents are listed
beloV<.

amino acid R, value in solvent K Rr value in solvent L 
glutamic acid 0.38 0.30 

glysine 0.50 0.26 
tyrosine 0.66 0.45 
arginine 0.70 0.20 
alanine 0.72 0.38 

For each of the amino acids In the mixture, use the table above and the 
chromatography results to either name the amino acid or state that it is not 
in the list given. 

w 

X 

y 

[2] 

[2]
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(c) The table below shows the bond energies.

bond bond energy (kJ/mol) 

N=N 945 

N-N 145 
N=O 630 

O=O 498 

{i) Use the bond energies in the table to calculate the enthalpy change, 
6-H for this reaction. 

�H = . . . . .. . . .. . . . . . . . . . . . .  .. . . . kJ/mol {3] 

(ii) In terms of bond forming and bond breaking, explain why this reaction
is endothermic .

. .. . . . . . . . . . . . . . . . . . . ' . . .. . . . . . . . . . . . . . . . . . . . . . .. . . .. . .. . .. . . . ..  � . ... . .. . . . . . . ... . . . . . . ... . . . . .. . . . .  .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . � .. .. . .. .. . .. . . .. ... ...... .. . . .. ... . . . .... . . .. .

... ... ... ... ... ... ... ... ... ... ... ... ... ... .... ... ... ... ... ... ... . .. ... ...... ... ... ... ...... ... . [1] 
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6 The graphs below show some properties of Group VII elements, the halogens. 
Graph 1 shows the atomic radii and Graph 2 shows the electronegativity of the 
Group VII elements. Electro negativity is a measure of the tendency of an atom to 
attract a bonding pair of electrons. It is usually measured on the Pauling scale, 
on which the most electronegative element is given an electronegativity of 4.0. 

Graph 1 

atomic radii 
(nm) o2 �------·---· .. ·-·--·--··--.. -.. -

F C/ Br 

Graph 2 
electrone.9ativity 

4 

35 

:':I 

2.5 

2 

15 

1 

0 .5 

0 

F C/ Br 

(a) Using your knowledge on atomic structure, state and explain the trend seen
in Graph 1.

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

(b) Use fue information from Graph 2 to explain the reactivity of the halogens
on going down the group.

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

(c) Write a balanced chemical equation for the reaction when chlorine gas is
passed through colourless potassium bromide solution.

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

(d) Draw a dot and cross diagram to show the bonding in potassium bromide,
showing only the valence electrons.

[2]
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8 The set up below shows a test tube containing ethanol being heated. 

test holder c1 

test tube, X, 
containing 

ethanol 

------'· . 

heat 

----ice water 

• , _-., • • 1 distillate Y

�� 
:::::-:\�'-· --� 

(a) 5 cm3 of acidified potassium manganate is added to test-tube X.

(i) State the colour change observed in test tube X when acidified
potassium manganate is added.

...... ... ...... ... ...... ... ............... ......... ......... ...... ......... ... ... ... ........... (1] 

(ii) Name the type of reaction taking place in test-tube X when acidified
potassium manganate is added.

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

(b) Name distillate Y and draw its full structural formula.

Name:..................................... ......... ............ ............ ......... ........... [1] 

Full structural formula: 

(c) State two chemical properties of distillate Y.

[11 

............. ......... ......... ...... ...... ...... ...... ............ ..................... ... ........... [2] 
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(c) Describe what would be observed when Universal indicator was added to
electrolytic cell of Experiment 2 after three hours. Explain your answer. 

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

(d) The overall equation for Experiment 2 is as follows:

2Cu2• (aq) + 40H· (aq) � 2Cu (s) + 2H20 {() + 02 (g)

Calculate the volume of oxygen gas produced at the end of three hours. 

volume of oxygen gas ;:; ........................... dm3 (2] 
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{c) The student decides to investigate the thermal stability of the carbonates of 
the four metals. He heats each metal carbonate in a test tube and bubbles 
the gas produced into limewater. 

(i) Describe what he would observe in limewater .

......... ......... .......................................... ...... ........................... ... [1} 

(ii) Describe how he could use the results obtained to place the metal
carbonates in order of thermal stability.

. .. . . . . . .  . . .  . . . ... . . . ... . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . . . .  . . .  . . . . . .  . .. . . .  . . .  . . . . . . . . . ... [2] 
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(c) (i) Using two monomers from above, draw a repeat unit of the polymer
formed, which has the same linkages as those found in nylon. 

(ti) Give a reason why the polymer formed in (c)(i) should not be disposed 
by burning . 

....... . . . . .. . . . ........ . . . ... ...... · · · · · · ·· ·  ... · · · · · · · · · · · · · · ·  . . . . . .  · · · · · · · · · · · ·  ... .... ............. . 

[1] 

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

(d A student has three solutions containing monomers A to C each. Describe 
) chemical tests the student could do to identify the three solutions . 

... 
... · ·· ·· · · · · · · · · ··· 

............... ...... ........... ......................... ... ········· .... ... .............. .

....... . .. ........ · · · ·· ·· ........................... .......... .......................... ...... ..................... .

. . . . . . . . . . . . . . . .. .. . . . . . .. . � .. . . . ....... . .. . . . . � .............................. � ..... � ....................... . 

. . . . . . . .. . .. . . . . . . . . ' .......................... � . . . . . .. . ... . . . .. . . . . . . .. . . . ... ... . .. . . . . . . . . . ... . . . . .. . . . .. . .. .

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

.. . . . .  . . . . . . . . . . . . . . .. . . . . . . ...... . . . . . . .. . . . ....... . . . . . . . . . . . . . .. ... ... . . .  . . . ...... ... . . . . . . . . . . .. ... (3J 
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(c) Though CFCs are thousands of times better at absorbing heat than carbon
dioxide, their effect on global warming is low compared to carbon dioxide.
Suggest why .

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

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

(d Flue gases containing acidic gases are produced in power stations as oil and 
) coal are burnt to produce electricity. Sulfur dioxide is one such pollutant.

(i) A certain chemical can be lined on the chimneys of power stations to
reduce the amount of sulfur dioxide released. Suggest the name of the
chemical .

... ... ...... ... ............ ...... .................. ......... ... . . . ... ......... .................. {1] 

(II) Write a balanced chemical equation to represent the reaction that takes 
place in (d)(f) .

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

(iii) 60 dm3 of sulfur dioxide was released from the chimney. Calculate the
mass of the chemical suggested in {d)(i) needed to react.

mass of substance = ........................... g [2] 

- END OF PAPER-
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(c) I W: Glutamic acid
X: Not in the list
Y: Arginine 

All 3 correct - award 2 marks 
2 correct - award 1 mark 

[2] 

4 I (a) I The energy level of the products is higher than that of the reactants, showing that I l1J 
energy is taken in. 

[Reject if answer Is in terms of bond breaking of reactants and bond forming of 
products) 

{b) 

energy 
N2+ 02 

E. 
2NO 

6H 

-·- - - ...... - .

Each correct labelling - 1 mark 

(c} I (I) I Energy taken in for bond breaking 
= 945 + 498 
= +1443 kJ 

Energy given out for bond forming 
= 2(-630) 
= -1260 kJ 

AH reaction= AH bond breaking+ AH bond forming 
= 1443-1260 
= +183 kJ 

Deduct 1 mark overall for following: 
- 6Hbond 10,m1no or .6Hbond breaking without signs
- No units

___.. 

reaction 
pathway 

[2] 

[1] 

[11 

[1J 

(ii) I The energy absorbed rn bond breaking of N;;;N and O=O bonds is greater I [1]
than the energy released in bond making of N=O bonds.

cannot write: needed, used, required (too general) 

2 





6 (a) 

(b) 

(c) 

(d) 

7 (a) 

(b) 

8 fa) 

(b) 

The atomic radii increase down the group. 
As the number of electrons increases, more electron shells are required to 'house' 
the electrons, thus creating a bigger atom. 

As seen in Graph 2, the electronegativity decreases on going down the group. 
The ability of attraction of another electron from other atom decreases on going 
down the group. 
Hence, the decrease in electronegativity leads to the decrease in reactivity down 
the group. 

Trend and reason must tally! 

No mark for just stating electrooegativity decreases. READ question. It Is 
about reactfvity!r 

C/2 + 2 KBr � 2 KC/+ Br2 (state symbols not required) 

correct number of electrons in cation K' 
correct number of electrons in bromide Br 

(I) 

(fl) 

(Iii) 

(Jv) 

(I) 

(II} 

(f) 
11» 

Cracking 

Alkanes OR Alkenes 

The hydrocarbons would undergo combustion with oxygen. 

Add aqueous bromine/bromine solution/bromine water to separate test tubes 
containing butane and butene. 

The test tube with butene will decolourise aqueous reddish brown bromine. 

H H H H 

r I I I 
H-C-C-C=C

I I 
H H 

--

Accept alternate structures (2nd C = 3"1 C) 

Under a high pressure and high temperature in the presence of a catalyst, 
the carbon carbon double bond in butane is broken to form poly(butene). 

Purole to colourless 
Oxidation 

Name: Ethanoic acid 

Structural formula: 

H 
I II 

H-C-C-OH

I

(11 
[1] 

{1] 

[1] 

[1] 

[1] 
[1] 

[1] 

[1] 

[1} 

[1] 

[1] 

[1] 

[1] 
[1] 

[11 
r11 
(1) 

{1] 





2. (a) (I) Blue solution turns green. A pink solid is deposited on the rod. [1) 

(ii) The more reactive iron metal displaces the less reactive <;_opper ions from [1]
the solution.

The solution turns green due to iron(II) ions. 
A pink solid is formed due to copper metal.

[1]

(b) (i) Copper , Iron, Zinc, X [1] 

(II) Experiment 2 shows that zinc is more reactive than iron. [1] 

Experiment 3 shows that X Is more reactive than zinc. [1] 

Thus the reactivity is such: Copper. Iron. Zinc. X. 

(HI) K/Na/Ca/Mg/AI [11

Name or formula can be accepted. 

(c) (i) A white precipitate will be formed. (1J 

(II) The more reactive a metal, the more difficult it is to decompose its 
carbonate by heat. 

[1] 

Hence the test tube that forms the least volume of gas in a given time [1] 
contains the metal carbonate of the most reactive metal. 

OR 

Hence the test tube that takes the longest time for bubbles to stop 
forming contains the metal carbonate of the most reactive metal. 

6 





�r J (a) I (I) I
1121 

-

Cl :,- correct number of bonding electrons - 1 mark 
¥,,I./ correct number of non-bonding electrons - 1 mark 

(ii) I 11 will have a low boiling point. I c11
Little amount of energy is required to overcome the weak [1] 
intermolecular forces of attraction/van der waals' forces between the 
molecules. 

(b) [ The gas with the smallest heat trapping effectiveness has the greatest I [1]
contribution towards global warming.

(c) I CFCs are present in the atmosphere at low percentages.
I--+ (d) I (I)

(fl) 

(Ill) 

calcium carbonate /limestone OR calcium oxide/lime 

S02 + CaCOa '? CaSOJ + CO2 

OR 

S02 + Cao '? CaS03 

No. of moles of S02 = 60 + 24 
= 2.5 

No. of moles of CaC03 = 2.5 

Mass of CaCOa needed= 2.5 x (40 + 12 + 3 )( 16) 
= 250g 

OR 

No. of moles of Cao = 2.5 

Mass of Cao needed= 2.5 )( (40 + 16) 
= 140g 

[1] 

11] 

[1] 

[1] 

[1] 

OR 

[11
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