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Section A 

Four suggested answers labelled A, B, C and D are given for each question in this section. Choose 
one correct answer. 

• 

I. An atom Y with nucleon number of 52 fmllls y 3+ion which is isoelectronic with scandium 
atom (proton number =21). y 3+ ion has 

Electron nuetron proton 
A 21 31 21 
"::'\ 

\" B ' 21 28 24 
. 

C 24 24 21 
D 24 31 21 

2. The successive ionisation energies, in kJmor' , of an element, X, in the Periodic Table are 
given as shown below: . 

940(first), 2080, 3090, 4140, 7030, 16000, 19500. 
Element X belongs to which group in the Periodic Table? 

A Group 13 
B Group 14 

(C ) Group 15 
'-....._/ 

D Group 16 
• 

3 Compound P and Q has the following properties: 
• 

(i) both are covalent \ •• ! ' \ • -, ,, <. . ' 

\ \ ~ (ii) both have the same type of intenllolecular forces • 
• , , 

, . :.\ ',.- yJ' . \ 

(iii) the boiling point of P is lower than that of Q. 
\ ! 

... .J 
\ , \. 

" , , 

P Q 
A HF HCI 

.-~ 

,B HF NH3 
C HCI HI 
D H2O NH3 ): ~ 

( 
,-. 

4 A canister containing gas Z was connected to a gas syringe and the valve was opened 
slightly to allow some gas into the syringe. It was found that 0.200 g of the gas took up a volume 
of 82.3 cm3 at a temperature of20.0 °c and a pressure of 102 kPa. The relative molecular mass of 
gas Z is (Gas constant, R = 8.31 JK"'mor') 

A 
0!) 
C 
o 

3.96 X 10-3 

5,8.0 
253 
5.80 x 105 

5. Which molecule has the largest bond angle? 
,, ~ , 

A ' H2S " ) 

B PH3 
C SF6 
o BCh 

• 

J 

• 
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6. The dative bond is not found in 

A CO 
B N02 
C OJ 
® NFJ 

7. The degree of dissociation of a weak base, W, with a concentration of 0.25 mol dm·J, was 
found to be 10% at room temperature. The base dissociation constant, Kt" of W at room 

• • temperature IS 

A 2.8 X 10'3 mol dm'J 
'13" 2.5 x IO'J mol dm,J 

. ,/ 

C 5.3 X 10'2 mol dm'J 
D 2.5 X 10'2 mol dm·J 

8. Which of e following pairs of solutions will fonn a white precipitate when mixed at room 
temperature? 
(The solubility product of barium sulphate at room temperature is 4.0 x 10,5 moe dm~) 

A 

·· B' . 

C 

D 

50 cmJ of 0.010 mol dm'J aqueous sodium sulphate and 150 cmJ of 0.020 mol dm'J 
aqueous barium nitrate. . 
150 emJ of 0.0010 mol dm'3 aqueous sodium sulphate and 150 cmJ of 0.010 mol dm'J 
aqueous barium nitrate 
100 cmJ of 0.030 mol dm'J aqueous sodium sulphate and 200 cmJ of 0.040 mol dm'J 
aqueous barium nitrate 
200 cmJ of 0.020 mol dm'J aqueous sodium sulphate and 800 cmJ of 0.010 mol dm'J 
aqueous barium nitrate. 

, 

9. The graph below shows the variation of the concentration of substance P with pressure, at 
constant temperature. 

The concentration 
of substance P 
/ mol dm'J 

Which equilibrium will give the above result? 

-
. A 2Q(g) + peg) ~ 2R(g) + 3S(g) 

B 2Q(g) + peg) ~ R(g) + S(g) 

C 2Q(g) + peg) ~ 2R(g) + S(g) 

D 2Q(g) + pes) ~ 2R(g) + 3S(s) 

96211 

Pressure / atm 
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10. Which of the following is a type of partition chromatography? 

A 
(8) 

.. , , 

C 
o 

column chromatography 
gas-solid chromatography 
thin layer chromatography t 
paper chromatography 

11. The diagram below shows an electrochemical cell. 

'v " , 

"- ./ 

Zinc m etal 

Salt bridge 

- -L.. _ 

- -

Zinc 

f- -- ..... -- -

Which of the following statements about the above cell is correct? 

A The electromotive force of the cell, Eccll = O.OOV 
. ::----, 

,,~ j Oxidation occurs at the concentrated compar tment. 
C Oxidation occurs at the dilute comparbnent. 

metal 

o As time passes, electromotive force of the cell, Eccll increases. 

, ( 

12. The average bond enthalpies of some common bonds are given in the table below. 

Bond Bond en~ kJmor l 

C-C +347 
C=C +612 
C""=e +838 
C-H +413 
C-O +358 
C=O +805 
H-H +436 
O-H +464 
0=0 +498 

• 

What is the amount of heat energy released when 1 mole of ethene is completely burnt in oxygen? 

A 
- "'-.., 

( B 
C 
o 
962/1 

-1318 kJmor' 
+1318 kJmor' 
-1220 kJmor' 
+1220 kJmor' 

*This question paper is CONFIDENTIAL until the examination is over 
[Turnover 

CONFIDENTIAL· 

" 



CONFIDENTIAL • 5 

13. Which of the following equations represents the lattice energy of calcium sulphate? 

A 
". B 

C 
D 

Ca2\s) + SO/-(s) • CaS04(s) 
Ca2+(g) + SO/-(g) I CaS04(s) 
Ca(s) + S(s) + 202(g) I caS04(s) . 
caS04(s) + aq I Ca2+(aq) + SOl-(aq) 

14. The following half-cells and their standard electrode potentials are given below: 

Systems E IV 

Fe(OH)J +e? Fe(OHh + OH- -0.56 

Fe3+ + e .' Fe2+ +0.77 

~02 + 2W+ 2e .. H2O +1.23 • 

From the standard electrode potentials given above, it can be conclued that 

A 
B 
C 
'i)\ D , 

o 

Water is the strongest oxidising agent 
Fe(OH)3 is the strongest reducing agent 
In acidic solution, iron(II) is easily oxidised to iron(III) by oxygen in the air 
In alkaline solution, iron(II) is easily oxidised to iron(III) by oxygen in the air. 

y' ( 

15. X, Yand Z are elements in the same short period of the Periodic Table. X reacts with both 
dilute hydrochloric acid and aqueous sodium hydroxide to fOlIO hydrogen. The oxide ofY is basic 
and the oxide of Z is acidic. 
What is the order of increasing proton number for these elements? 

A 
B 
C 
D 

" 

16. 

A 
~ . " 
B ' 
C 
D 

XYZ , 
XZY 
YXZ 
ZXY 

The chloride of element J neither reacts with nor dissolves in water. What element could J 
be? 

Aluminium 
Carbon 
Magnesium 
Silicon , 

17. The carbonate of Group 2 elements (beryllium to barium) in the Periodic Table, MC03, 
decomposes on heating. Which of the following explains why the thelmal stability of MC03 
increases down Group 2? 

C 
D 

96211 

• 

The ionic size of M2+ increases. 
The lattice energy of MC03 decreases. 
The charge density of M2+ ion decreases. 
The distance between M2+ and col- ions increases_ 

*This question paper is CONFIDENTIAL until the examination is over 
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18. Fibre glass can be considered to be a mixture of ionic oxides and giant covalent oxides. 
Which of the following is not a constituent of fibre glass? 

A MgO 
• 

B AhO 
C Si02 -- • • 

D '. P40lO 

19. Which treatment is frequently used to protect aluminium articles from subsequent corrosion? 

Making aluminium the anode during an electrolysis. 
Dipping the aluminium in hot aqueous sodium hydroxide. 
Dipping the hot aluminium in molten cryolite. 
Coating the aluminium with a less reactive metal. 

• 

20. Which of the following statements is true about the oxides of Group 14 elements (carbon to 
lead) in the Periodic Table? 

A All the oxides are covalent compounds. 
(F '; The general fOllnulae of the oxides are MO and M02. 

. I 

C ' The oxides of silicon and gelluanium have amphoteric characteristics. 
D The acidity of the oxides with the +2 oxidation state increases down the group. 

21. An alloy oftin and lead is heated in excess oxygen and then allowed to cool to room 
temperature. Which two substances will remain? 

A SnandPbO 
B SnOandPb 
C SuO and Pb02 

C!>j Sn02 and PbO 
-' 

22. Oxides of nitrogen are air-polluting substances which are released from exhausts of vehicles. 
These substances 

, A can produce photochemical smog 
B decompose to toxic substance 
C attack the central nervous system 
D cause cancer 

23. Modem automobiles are fitted with catalytic converters. Which of the following metals is 
not used as a catalyst in these converters? ' 

A Platinum 
B Palladium 
C Rhodium 

,: <'- .... 

D \ Rubidium 

• 

962/1 
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24. Which graph correctly describes a trend found in the halogen group? 

A. 

C. 

.... 
>< .... 
0 ... 
. 5 
8. 
01) 

.5 -.-0 
a:1 

I 
CI2 

I 
CI2 

I . 
Br2 

I 
Br2 

• 

I 
12 

I 
12 

-- ., 

(B 
'~ . 

D. 

• 

~ .... 
0 

[il 
4) 
c 
4) 

"0 c 
0 

a:1 

I 

I 
CI2 

HCI 

25. An aqueous solution of X has the following properties: 

I I 
HBr HI 

I 
12 

• 

• 

• 

(i) Reacts with aqueous silver nitrate to fOlln a precipitate which dissolves in aqueous 
• arnmorua. 

(ii) Reacts with aqueous barium hydroxide to fOlln salt and water. 
(iii) Decomposes in the presence of sunlight to evolve a gas. 

What could X be? 

A HCI and NI-4CI 
. - :---, 
. B ~ HCI and HOCI 
C HBr and HOCI 
o HBr and NI-4CI 

, J .~~ 
26. Tin(IV) efHOIide-can be prepared by boiling 0.04 mole of tin under reflux with 0.03 mole of 
iodine dissolved in 50 cm3 of tetrachloromethane. 

Sn + 2h 7 SnLt 
Orange crystals of tin(IV) ..ell~;tae are obtained by filtering the hot reaction mixture and then 
cooling the filtrate. Which of the following would indicate that the reaction was complete? 

A 
-~ 

B 
C 
o 

962/1 

No tin remains in the reaction flask. 
Crystals begin to be deposited from the boiling solvent. 
No more purple vapour is seen. 
No more liquid remains in the reaction flask. 

*This question paper is CONFIDENTIAL until the examination is over 
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27. The compound bis-ethane-l ,2-diamminedichlorocobalt(III) nitrate(V) exhibits 

' A~ iJ) 
C 
D 

geometrical isomerism only 
optical isomerism only " 
both geometrical and structural isomerism 
both geometrical and optical isomerism 

28. Bradosol is a compound used for the relief of sore throats. It is produced in the following 
reaction. 

X Bradosol 
• 

What type of chemical reaction has X undergone? 

A Nucleophilic substitution 
B Electrophile substitution 
C Free radical substitution 

: U~ucleophilic addition 

y j\ 

29. Samples of the gases CHJCI and Ch are mixed together and irradiated with light. Which 
compound is produced in trace amounts by a tennination stage in the chain reaction? 

A 
B 
C 

(0'\ "'--- ) 

HCI 
CH2=CH2 
CH2CICH2CI 
CH2Ch 

• 

30. Some chlorobutanes were separately treated with hot ethanolic sodium hydroxide. Two of 
these gave the same hydrocarbon, C4Hti. From which pair of chlorobutanes was this hydrocarbon 
obtained? 

A CHJCH2CH2CH2CI and CHJCH2CH2CHCh 
B CHJCHCICHCICHJ and CICH2CH2CH2CH2Cl 
C CHJCH2CH2CH2Cl and CICH2CH2CH2CH2Cl 
D CH3CH2CH2CH2CI and CH3CH2CHCICHJ 

962/1 
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31. Deuterium is a heavy isotope of hydrogen. Deuteriobenzene is reacted with a mixture of 
nitric(V) acid and sulphuric(VI) acid under controlled conditions, so that only mononitration takes 
place. Assuming that the carbon-deuterium bond is broken as easily as a carbon-hydrogen bond, 
which proportion of the nitrated products will be 3-nitrodeuteriobenzene? 

A 16% 
B 20% 

.. C'\ 33% 
0 ' 45% 

o 

Deuteriobenzene 

o 

3-nitrodeuteriobenzene 

32. Which sequence shows the correct order of decreasing ease of hydrolysis? 

C Br CI 

, 

, 

o 'CH2Br CI 
, I 

0, , 

• 

33. It has been estimated that for every atom of chlorine generated from a fluorohalogenoalkane 
in the stratosphere, one hundred thousand atoms of ozone may be destroyed. Which statement 
about chlorine atoms gives an explanation of this? 

A They achieve high activation energies by absorbing ultraviolet radiation. 
B They are regenerated in a chain-propagation reaction with ozone. / v7 

I) 
C They remove oxygen from the ozone-oxygen equilibrium 

\ D)ney initiate the ionisation of oxygen molecules. 
'- - _ / 

96211 
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34. The unsaturated compound shown is excreted by the bombardier beetle. 

o 

What is formed when this compound reacts with hydrogen cyanide? 

A CN 

CN 

, B " . . 
) CN 

HO CN 

C 
CN 

CN 

o o 

NC CN 

o 

962/1 
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35. An ester Q was refluxed with aqueous sodiwn hydroxide and the resulting mixture then 
distilled. The distillate gave a positive tri-iodomethane test; the residue in the distillation flask, after 
acidification, gave a white precipitate. 
Which of these could be Q? 

A CH3C02CJIS 
B C6iISC02CH3 

/-... 
I C 6iIsC02CH2CH3 

C6HsC~CH2CH2CH3 

36. The diagram shows a reaction. 
NH2 

What is the main product of the reaction at the temperature stated? 

A 
OH 

B 

N/CI· 

o 

962/1 
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37. The display of a digital watch needs a liquid crystal which is 
(i) stable to acidic hydrolysis; 
(ii) stable to alkaline hydrolysis; 
(iii) chiral. 

Which of the following compounds, all of which fOlln liquid crystals, meets these requirements? 
o 

A /I 
CH3CH2CH(CH3)O- 0 -C-O- 0 0 -CH3 

C 

/ --. 
· 0 \ 

. , 

o 
II 

-c-o-
• 

• 

o CN 

38. The first stage in the synthesis of Antipyrine, a drug used in reducing fever, is the reaction 
between compound P and phenylhydrazine. 

CH3COCH2C02CH2CH3 + 
p 

What is the product Q at this stage? 
A 

CH3COCH2CONH - 0 

B 

C 
CH3COCH2CO - 0 -NHNH2 

, \ r---,. 
· 0 ) 

. / .-

962/1 

o >-NHN= CCH2 C02CH2CH3 
I 

CH3 

Q 

·This question paper is CONFIDENTIAL until the examination is over 
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39. Compound X 
- has the molecular fonnula CIOH I40 
- is unreactive towards mild oxidising agents 

Dehydration of X produces Y. What is Y? , 

A 

B 

·c' • 

• 

• 

D 

40. One forIll of the biodegradable polymer, used for 'plastic bags' has the following structure. 

CH3 0 CH3 0 
I \I I \I 

- CH - 0 - C - CH - 0- C - CH - 0 - C -
I \I 

CH3 0 
What would be the monomer for this polymer? 

962/1 
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Section B 

For each question in this section, one or more of the three numbered statements Ito 3 may be 
correct. The responses A to D should be selected on the following basis. 

A B C 
I only is correct. I and 2 only are 2 and 3 only are 

correct correct. 

41. Which of the following is/are not a Lewis base? 

1 
2 
3 

42. A reaction occurs according to the following equation: 
X + y ,Z 

, D 
1,2 and 3 are 

correct 

An experiment is carried out to investigate the order of a reaction with respect to X and Y. The 
graph below is obtained. 

[Xl / moldm·3 

[YJ = 1.0 M 

YJ =2.0 M 

10 20 Time! minutes 

From the graph, it can be deduced that 

I the reaction is first order with respect to X 
2 the reaction is first order with respect to Y 
3 the reaction rate is independent of the concentration ofX. 

, 

, 

43. For steam distillation to be carried out successfully, the organic compound to be separated 
must 

962/1 

1 
2 
3 

be miscible with water 
have a relatively high vapour pressure at about 100°C 
have a relatively high relative molecular mass. 

• fhis question paper is CONFIDENTIAL until the examination is over 
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44. The mercury cathode cell is used to manufacture chlorine by carrying out electrolysis on 
brine. Which of the following statements is/are correct about the process that occurs in the mercury 
cathode cell ? 

1 At the anode, chlorine gas is liberated 
2 At the cathode, aqueous sodium hydroxide and hydrogen gas are fonned 
3 The molar ratio of Ch: H2: NaOH is I: 1:2 

45. Which of the following factors helps to explain the differing solubility in water of 
magnesium sulphate compared with that of barium sulphate? 

1. Barium sulphate has a numerically larger lattice energy than magnesium sulphate. 
2. The enthalpy change of hydmtion of magnesium ions is more exothenuic than that of 

barium ions. 
3. The charge density of magnesium ions is greater than that of barium ions. 

46. Nitrogen dioxide and dinitrogen tetroxide exist in equilibrium in the gas phase. Which of the 
following statements is/are true? 

I. Dinitrogen tetroxide molecule has two dative bonds. 
2. As the temperature increases more dinitrogen tetroxide molecules are formed. 
3. Nitrogen dioxide molecules are colourless. 

47. Which of the following statements is/are true of the complex ion [Cr(C20 4h]3-? 

1. The ethanedioate ion is a bidentate ligand. 
2. The complex ion is optically active. 
3. The oxidation state of chromium is +2. 

48. Which of the following statements about the complete combustion of an alkene, CnH2n, in 
oxygen is/are correct? 

1 The volume of oxygen required is directly proportional to the number of carbon atoms 
present in the molecule.2 The volume of gas produced at 25°C is the same as for the 

complete combustion of an 

962/1 

alkane with the same number of carbon atoms per molecule. 
3 At 120°C, the volume of steam produced is the same as the volume of carbon dioxide 
formed. 

*This question paper is CONFIDENTIAL until the examination is over 
[Turn over 

CONFIDENTIAL * 


	Essay265
	Essay266
	Essay267
	Essay268
	Essay269
	Essay270
	Essay271
	Essay272
	Essay273
	Essay274
	Essay275
	Essay276
	Essay277
	Essay278

