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Four suggested answers labelled A, B, C and D are given for each question. Choose one 
correCI answer. 

1 l~ C and l~ C are isotopes of carbon. Which of the following is the same for the 

isotopes? 
A 
B 
C 
D 

Stability 
Nuclear charge 
Nucleon number 
Relative isotopic mass 

2 When potassium chJorate(V) is heated strongly under suitable conditions. a mixture of 
potassium chlorate(VlI) and potassium cWoride is produced. The equation for the 
decomposition is as follows. 

4KCIO,(s) _ 3KCIO,(s) + KCI(s) 

How much potassium chlorate(V) must be used 10 produce 0.075 mol of potassium 
chlorate(VII) 7 

A O.OS mol 
B 0.10 mol 
C O. IS mol 
D 0.20 mol 

3 The energy gap between the valence band and the conduction band of element P is 
bigger compared to that of clement Q. For element R, the valence band is the conduction 
band. What are the valence electronic configurations of P, Q and R ? 

P Q R 
A 2s'2p' 6s26p2 3,' 

B 3,':3p' 3s23p2 3,' 

C 3s23pl 2S22p2 3d64s2 

D 4s24p2 5s25p2 3'':3p ' 

4 28 g of nitrogen is mixed with 32 g of oxygen at 298 K and 101 kPa. Which statement 
best describes the mixture of gases fonned ? 

[Relative atomic mass: N,14; 0,161 

A More oxygen than nitrogen molecules are found in the mixture. 
S The average velocities of nitrogen and oxygen molecules are the samc. 
e The average kinetic energies of nitrogen and oxygen molecules are the same. 
D There is no transfer of kinetic energy when nitrogen and oxygen molecules Collide. 

5 In the emission spectrum of hydrogen, how many lines are fonned due to electronic 
transitions involving the first six energy levels? 

A S B 6 C 10 D IS 

SULIT' 
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6 Which of the following pairs of molecules are linear in shape ? 

A C52 and XeFz 
B SCI, and So, 
C CS, and SCI, 
D XeF2 and S02 

7 The structure of an amino acid, H;zNCH2COOH, is shown below. 

H H 0 
I I II 

(~- N - Z -C - 0 -(It) 

(II) 

Which of the hydrogen atoms labelled I, 11 and Ill, can form intermolecular hydrogen 
bonds? 

A 
B 
C 
o 

I only 
II only 
I and IJ only 
I and III only 

8 The mechanism of the reaction between diazonium ions with iodide ions is given below. 

4H5N2+~ 4Hs+ +Nz 

C6H.~t + " ~ C6Hsi 

Which of the fo llowing is true of the above reaction ? 

A The unit of the rate constant is time-I. 
S The reaction is ftrst order with respect to diazonium ions and iodide ions. 
e The rate is doubled when the concentration of iodide ions is doubled. 
D The half-li fe is inversely proportional to the initial concentration of the diazonium 

ions. 

9 When a piece of calcium carbonate is heated in a closed vessel at a temperature T, the 
fol lowing equilibrium is established. 

CaCO,(s) = CaO(s) + Co,(g) 

Which of the following will increase the amount of carbon dioxide released? 

A Use a bigger vessel. 
B Use calcium carbonate powder. 
C Add some calcium oxide into the vessel. 
D Add some sod ium carbonate into the vessel. 
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10 The degree of dissociation of a 0.40 mol dm·J hydrofluoric acid in a 0.10 mol dm') 
hydrochloric acid solution is 0.0068. What is the acid dissociation conSlant, K.. of 
hydrofluoric acid ? 

A 6.8 x 10'" mol dm-l 

B 5.6 x 10-5 mol dm-l 

C 2.7 x lO-s mol dOl-l 

D 3.9 x 10-12 mol dm-) 

11 What mass of sodium sulphate should be added to 250 eml of a 2.2 x 10-3 mol dm-3 
solution of calcium nitrate before a precipitate of calcium sulphate is formed ? 

[Relative atomic mass: 0 , 16; Nat 23; S. 32; Ca, 40. 
Solubility product. K,p. of calcium sulphate is 6.OxJO-5 mol2 dm-6 at room temperature.] 

A 0.93 g 
B 0.97 g 
C 3.71 g 
D 15.5 g 

12 The diagram below shows the boiling point--composition curves of a mixture of two 
liquids P and Q. 

Boiling ,, __ _ 

point 

p L M Q 
Composition 

What are the compositions of the initiaJ and final distillates when a mixture with 
composition L is fractionally distilled ? 

Initial distillate Final distillate 

A Q M 
B M Q 
C P M 

D M P 

13 A water~nitrobenzene mixture undergoes steam distillation at 96.5°C and a pressure of 
101 .0 kPa. If the vapour pressure of water at 96.5°C is 87.7 kPa, what is the percentage by 
mass of nitrobenzene in the distillate ? 

A 19.6 % B 49.0 % C 51.0 % D 88.7 % 

14 Whieh of the following mixtures fonns a buffer solution at maximum buffer capacity? 

A 50 em) of 0.25 mol dm-) HC) and 50 em) of 0.25 mol dm-) NaOH 
B 50 em) of 0.25 mol dm-l CHlCOOH and 50 eml of 0.50 mol dm-) KOH 
C 50 em) of 0.50 mol dm-l CH)COOH and 50 em) of 0.25 mol dm-l NH3 
D 50 em3 of 0.50 mol dm-) Hel and 100 cm3 0(0.50 mol dro-l NHl 

SULlT * 
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15 An electrochemical cell is set up as shown in the diagram below. 

,----tV 

Silver 
Salt bridge Platinum 

Silver nitrate ---tl~r
solution 

Iron(II) sulphate solution 1.0 mol dm-l and 
iron(llI) sulphate solution 1.0 mol dm,l 

I .O rnol dm') 
n 

The half-cell reactions and the standard electrode potentials al25QC are given below. 

Half-cell reactions E'N 

Fe3+(aq) + e ..... Fe2+(aq) -HJ.77 

Ag'(aq) + e - Ag(s) -HJ.80 

Which statement is true about the cell under standard conditions ? 

A The voltmeter shows a rcading of J .57 V. 
B Electrons flow from electrode I to electrode U. 
C TI,e cell diagram is Pt(s)lFe" (aq), Fe" (aq) II Ag+(aq) ' Ag(s). 
o When an oxidising agent is added into beaker 11, the voltmeter reading will 

increase. 

16 A student wishes to electroplate an iron spoon with silver. Which set of apparatus 
should be used for this electroplating? 

Anode Cathode Electro/we 

A Iron spoon Sil ver plate Dilute nitric acid 

B Iron spoon Sil ver plate Silver nitrate solution 

C Silver plate Iron spoon Iron(ll) nitrate solution 

D Silver plate Iron spoon Silver nitrate solution 

17 The standard enthalpy changes of two reactions are given below. 

Fe,O, (s) + 3CO(g) ~ 2Fe(s) + 3CO,(g) MI' = -28.0 kJ 
3Fe(s) + 4CO,(g) ~ Fe,O,(S) + 4CO(g) 6 He = + 12.5 kJ 

What is the enthalpy change for the following reaction ? 
3Fe,O, (s) + CO(g) ~ 2Fe,O,(s) + CO,(g) 

A - 15.5 kJ 
B - 59.0 kJ 
C +40.5 kJ 
o +109.0kJ 

"'.n ....... 
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18 The standard enthalpy changes of neutralisation between sodium hydrox ide with 
hydrochloric acid and ethanoic acid are shown below. 

NaOH(aq) + HCI(aq) _ NaCI(aq) + H,O(I) 
NaOH(aq) + CH,COOH(aq) - CH,COONa(aq) + H,O(I) 

6.H8 
n = - 57.3 kJ morl 

.6.H8
n = - 55.2 kJ mor l 

The standard enthalpy change of neutralisati on for ethanoic acid is less than that for 
hydrochloric acid. This is because 

A ethanoic acid reacts partially with sodium hydroxide 
B heat energy is absorbed in the ionisation of ethanoic acid molecules 
C ethanoic acid is an organic acid while hydrochloric acid is a mineral acid 
D the concentration of hydrogen ions in ethanoic acid is lower than that in 

hydrochloric acid 

19 Going across the Period 3 elements (Na to el) in the Periodic Table 

A the atomic radius increases 
B the first ionisation energy decreases 
C the e leclronegalivity decreases 
D the maximum oxidation state increases 

20 Strontium is above barium in Group 2. Which one of the following statemcnts about 
strontium is not true ? 

A Strontium is a weaker reducing agent than barium. 
B Strontium is more reactive than barium in water. 
C Strontium sulphate is more soluble in watcr than barium sulphate. 
D Strontium nitrate decomposes more easiJy than barium nitrate when strongly 

heated. 

21 Which of the following is not true regarding aluminium chloride? 

A Anhydrous aluminium chloride can act as a Lewis acid. 
B At room conditions, aluminium chloride exists as a dimer. 
C In the vapour state, aluminium chloride consists of All+ and cr ions. 
D Aluminium chloride can be prepared by reacting aluminium with hydrogen 

chloride gas. 

22 Germanium is between silicon and tin in Group 14. 
Which one of the following statements about germanium is not true ? 

A Germanium has a giant covalent structure. 
B Germanium is a better electrical conductor than tin . 
C Ge-O bond is weaker than Si-O bond. 
D Germanium(IV) oxide dissolves in aqueous sodium hydroxide. 

SULiT * 
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23 Which of the following is true for a sample of N20 4 at room temperature? 

A NID4 decomposes completely to fonn NOl. 
B N204 decomposes completely to form NO and O2_ 

e The sample contai ns a mixture of Nz04• NO and Ch. 
o The sample contains a mixture of NZ0 4 and NCh. 

24 Compound X is oxidised to compound Y, which is used to manufacture fertili ser Z. 
X, Y and Z are 

~ 

~ D, 
l' .NO, 

,SO. 

2S The reaction between chlorine and so(Hum hydroxide solution at room temperature is 
represented as follows. 

CI,(g) + 2NaOH(aq) ~ NaCl(aq) + NaOCI(aq) + H,O(I) 
The reaction is 

A disproportionation 
B substitution 
C neutralisation 
o decomposition 

26 The schematic diagram for the reaction of Q with several chemical reagents is given 
below. 

Reddish brown 
solution 

Qis 

A AlBr3 
B ZnBr2 
C ZnCI2 

o PbCl, 

Aqueous 
sol ution Q 

INH,(aq) 

White precipitate 

AgNO,(aq) Yellow 
• precipitate 

Soluble in excess ammoni a solution 

27 A transition element, M, forms a complex ion [M(CN>t;]'-, When excess ammonia is 
added. the complex ion changes to [M(NH))4] .t, What is the value of x? 

A 2-
B 3-
C 2+ 
o 3+ 
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28 Which is a nucleophilic substitution reaction? 

A Q-CH' + CI, - Q-CH'C! + HC! 

B Q-CH' + HNO, ~ O,N-Q-CH' +H' O 

C Q-CH' C! + NH, - Q-CH' NH' + HC! 

D Q-CH=CH, + H,O - Q-CH(OHlCH' 

29 The compound which reacts with cthylmagnesium bromide, C2HsMgBr, to produce 

OH 
I 

CH,CH,CCH,CH, 
I 

CH, 
is 
A CH,CH,CHC!CH, 
B CH,CH,CH=CH, 
C CH,CH,CH,CHO 
D CH,CH,COCH, 

30 Which compound is formed when methylbenzene reacts with chlorine in the presence of 
sunlight ? 

A 

C 

CI-Q-CH' C1 

C!-Q-CH' 

B 

CI-QCH' 

C! 

D 

31 Which of the following compounds will be formed when ethyl propanoate is reduced by 
lithium aJuminium hydride ? 

A CH,CH,CH,OH and CH,CH,OH 
B CH,CH,COOH and CH,CH,OH 
C CH,COOH and CH,CH,CH,OH 
D CH,CH,CHO and CH,CHO 

SULIT * 
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32 

33 

34 

Which of the following schemes can be used to prepare 3-nitrololucne7 

A © HNO,tH,SO. 
intennediate 

CH,CI 
3-nitrotoluene • • 

50°C_55°C AICI, 

B © HNO,tH,SO. 
intennediate 

CH,CI 
3-nitrotoluene • • 

> 55°C AICI, 

C © CH,CI 
intennediate 

HNO,tH,SO. 
3-nitrotoluene • • 

AICI, 50De - 55°<:; 

0 © CH,CI 
intemledialc 

HNO,tH,SO. 
• • 3-nitrotoluene 

AICI, > 55°C 

What could X and Y be in the reaction scheme below? 
0 

NaOH(aq) CH,COOH II 
X • Y CH,C-O-CH,CH,CH, 

Cone. H2SO4 

X Y 

A CH)CHzCH2Br CH,CH, CH,OH 

B CH,CH,CH,OH CH,CH,COOH 

C CH,CH(Br)CH, CH,CH(OH)CH, 

0 CH,CH=CH, CH,CH,CH,OH 

The following scheme shows some reactions of 2-chlorobutane. 

CI 
I NaOH in ethanol 

CH,CH,CHCH, • W 

What are Wand X 1 

A 

B 

C 

o 

W 

CH,CH,CH(OH)CH, 

CH,CH,CH(OH)CH, 

CH,CH=CHCH, 

CH,CH,CH=CH, 

I. Cone. H2S04 
-----'--'---+. X 

2. H,O 

X 

CH,CH=CH, CH, 

CH,CH,CH=CH, 

CH,CH,CH(OH)CH, 

CH,CH,CH,CH,OH 

3S Compound Y gives the following observations. 
(i) It gives a yellow precipitate with alkaline iodine solution. 
(Ii) It dccolourises acidified potassium manganate(Vll). 
(iii) II liberates a gas with sod ium metal . 

Y is 
A Co/l,COCH, B CH,CH,OH 
C CH,CH,CHO 0 CH,COCH, 



CONF1DENTIAL*'SULJT* 18 

36 The structure of an organic compound is given below. 

o o II 
(yC-{;H' 

Which statement is not true about the compound? 
A It gives a positive silver mirror les!. 
B It decolouri ses bromine in tetrachloromethane. 
C It gives a yellow precipitate with alkaline iodine solution. 
D It decolourises acidified potassium manganate(VrI) solution. 

37 An organic compound X, CiOHI 2Ch. is refluxed with aqueous sodium hydroxide 
solution to fonn compounds Y, C7HS0 2Na, and Z, C3HSO. When di lute hydrochloric acid is 
added to Y, a white precipitate is formed. When Z is heated with alkaline iodine solution, a 
yellow precipitate is obtained. 

X is 

38 I mole 'of compound X liberates I mole of ammonia gas with hot sodium hydroxide 
solution and 2 moles of nitrogen gas with nitr1c(ITI) acid . 

X is 

A CH, -C- N -NH, D CH, - CH, - CH, 
II I I I 
0 H NH, NH, 

C CH, -CH -COONH, D CH,- CH - C-NH, 
I I II 
NH, NH, 0 

39 The diagram below shows a series of reactions starting from ani line. 

© NaNO,/HCI w Phenol x 
Cold 

X is used as 
A a dye 
B an antiseplic 
C a food flavouring 
D a food preservati ve 

SUUT' 
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40 The pH of the isoelectric point for arginine and serine are given below. 

Amino acid nH of isoeieclric-"oint 
Andnine 9.74 

Serine 5.66 

A mixture of arginine and serine are separated in an electrophoresis experiment at a pH 
of 7.00. Which of the following shows the correct movement of the two amino acids in the 
experiment ? 

A 

B 

C 
D 

Arginine 

Towards the negative electrode 

Towards the positive elecU'Ode 

Does not move 

Towards the negati ve electrode 

Serine 

Towards the positive electrode 

Towards the negative electrode 

Does nol move 
Towards the negative electrode 

Section B 

For each of the questions jn this section one or more of Ihe three numbered statements 1 to 3 
may be correct. Decide whether each of the statements is or is 110/ correct. The respOnses A to 
D should be selected 011 the basis a/ the/allowing . 

A B C D 

1 only 1 and 2 only 2 and 3 only 1, 2and3 
'is correct are correct are correct. are correct. 

: 4] Which of the following pairs of liquids are miscible? 

I Water and methanol 
2 Benzene and methylbenzene 
3 Benzene and water 

42 A catalyst 

I changes the mechanism of a reaction 
2 changes the order of a reaction 
3 increases the rate of the forward reaction more than that of the backward reaction 
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A B C D 

1 only 1 and 2 only 2 and 3 only 1,2 and 3 
is correct. are correct. are correct. are correct 

43 The diagram below shows the electrolysis of an aqueous M(ND) .. solution, with metal 
M as electrodes X and Y. 

Ililf----" A 

y 

MetalM bh:=l~-Metal M 
-

E:"'::"-::"":"'::"::"':'-,,' ,-Aqueous M(NO,). 

A current of 0.85 A is passed through an aqueous M(NO) n solution for 25 minutes. It was 
found that the mass of onc of the electrodes changes by 0.39 g. Which statement(s) is/are 
true? 
[Relative atomic mass ofmclal M is 58.9; Faraday' s constant, F is 9.65 X 104 C mor l

.) 

0.85 x 25 x 60 Faradays of electricity is passed through the aqueous M(NO)" 
solution. 

2 The mass of electrode Y increases by 0.39 g. 
3 'The nitrate is M(N0 3h. -

44 The diagram ,below shows the chromatogram obtained in a gas-liquid chromatography. 

Q 
p 

I 
R 

R 

I I I 
10 12 14 • 

Distance/em 

Which statement(s) is/are true given that the paper on the recorder moves with a speed 
of 0.2 em S·I ? 

I Component P has the lowest boi ling point. 
2 The retention time of component Q is 35 seconds. 
3 The most abundant component is R. 

45 Which of the following factors affect(s) the volatility of the halogcns ? 

1 Molecular size 
2 Electronegativity 
3 Strength of covalent bond 

SULIT * 
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A B C 

1 only 1 and 2 only 2 and 3 only 
is correct. are correct. are correct. 

46 Which afthe following complexes show(s) only optical isomerism? 
I Cr(H,NCH,CH,NH,), 
2 ercI,(H,NCH,CH,NH,h 
3 CrCI.(H,NCH,CH,NH,J 

D 

1,2 and 3 
are correct. 

47 A liquid X decolourises bromine water and gives a white preicipitate with sil ver nitrate 
solution. X is 

I CH=CHCH,CI 

2 @-CH=CH' 

3 @-CH'C1 

48 The mechanism for a reaction is given below. 

Which slatement(s) is/are correct regarding the reaction? 
I The product is optically active. 
2 II is an SN2 reaction. 
3 OW ion is a nucleophile. 

49 Natural rubber is a polymer. Part of the structure of nalural rubber is shown below. 

-CH>i=CH-CH,-{:H'i=CH-CH,-

CH, CH, 
Which statement(s) is/are not true ? 

I The monomer is CHJC(CH) =CHCHJ. 

2 NalUral rubber can be oxidised by ozone. 
3 Natural rubber exists as cis· isomers. 

50 Which statement(s) is/are true of the polymerisation of ethene using Ziegler-Natta 
catalyst? 

1 High density polyethene is produced. 
2 The polymerisalion mechanism involves free radicals. 
3 The catalyst is litanium(IV) oxide mixed with triethylaluminium. 
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