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Instructi ans: 

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

1 The synthesis of ammonia is an exothennic, 
reversible reaction catalysed by metallic iron. 
Which of the following opc-rations will increase 
both the rate of the forward reaction and the 
~uilibrium yield of ammonia? 
(y Increasing the temperature. 

B Increasing the total pressure. 
C Adding a-promoter to the catalyst 
D Removing the am mom a as soon as it. is 

formed. 

2 A flask containing 10 g of gas, of relative 
molecular mass 100, at a pressure of 100 kPa 
was evacuated by means' of a pump untii the 
pressure was 0.01 kPa. Which of the followi~g 
is the best estimate of the number of mo1ecule 
left in the flask? [100 kPa::: 1 atm. The Avogadro 
constant, L = 6 X 1023 per mol] 
A 6 x IOn C 6 X 1018 

B 6 X 1017 
• ® 6 X 1019 

5 Which of the following molecules would be 
expected to be linear? 
A O=C=C=C=O 
B H-O-O-H 
C O=N-Br 
~ CI-S~CI 

6 Which of the following graphs best shows 
the relationship between [CHpH(aq)] and 
l, the time from mixing of the reactants, for' 
the reaction HCOOCH

3
(aq) + NaOH(aq) -) 

HCOONa(aq) + CHpH(aq)? 

A [CH,oH(aq)1 0 [CHpH(aq)'] 

" V I . Iv I~ 
1,,/ iLk/ ____ _ 

'I ~ 

B [CH,OH(aq) l D [CH,oH(aq)j 

3 For which of the following systems does 
the equilibrium constant have units of 
concentration? 

r 
v= ~H, +Br?~2HBr 

)( CH4 + Hp ~ co + 3H
2 

NP4~2NO: 
D Cl2 + PCl) ~ PCls 

4 In the equilibrium of C
6
HsCOOH + Hp ~, 

C6H sCOo- + Hp+, the equilibrium constant is 
most likely to be changed by 
A adding a suitable catalyst 
B addihgsodium benzoate 
C heating the mixture 
~ adding water 

8 

7 Which of the following .equations corresponds' 
to the definition of lattice energy 0f theion·ic. 
compound X+Y-(s)? 
A X·Y-(s) ~ XY(s) 
B X+(g) + Y-(g) ~ XY(s) 
C Xo(g) + yo(g) ~ XY(s) 

@ ). X(g) -{- Y(g)-) XY(s) 

In which of the following compounds has 
chlorine an oxidation state of +3? 
A HCIO J;., NaCI03 ' 

B CI20 6 
(E) NaCI02 



9 Which of the following gases is present in the 
exhaust fumes of a car engine in much greater 
amount than any other gases? 

@ Carbon dioxide 
B Carbon monoxide 

. C Nitrogen 

D Unburnt hydrocarbons 

10 Which of the following st:Eemems is true about 
tin when compared with lead':> 
A It has a higher density. 
B It has a higher melting point. 

e The oxidation state of +2 is more stabie. @ Its tetrachloride is more stable. 

11 Concentrated sulphuric'acid is .added separately 
to a sample of sodium Chloride, sodium 
bromide, sodium iodide, and sodium astatide 
Which sample does not form halogen, X

2
, as 

one of the products? 
A Sodium chloride 
B Sodium bromide 
e Sodium iodide 

~ Sodium astatide 

12 An organic compound . gave the following 
reactions: . 

. (i) when heated strong1y in air, a white reSIOLle.­
remained; . 

(ii) When warmed with ethanol and concentrated 
sulphuric acid,an ester was produced} 

The original compound could have been 

13 The standard electrode potential, £9, of X, Y, 
a..'1d Zare given below. 

Electrode reartion 
X(aq) + e -? X-Qaq) 
Y(,aq) '+ e -? Y-(aq) 

Z( aq) + e -? Z-( aq) 

£91 V 
-0.90 
+1.89 
+0.76 

Which of the following species is the strongest 
~idising agent? 

~ y C Y 
B y- 0 z-

14 Which of the following oxides produces the 
1 . H ·h 1 n ';'h~n '" ;~-l'sdissced lO\Ve.S[ PI w en . .. ) mOl 0, Li .·_ "A,~t" 

in 1 dm] of water? 

A Kp 
B SO, 

15 ' In which of the following reactions is sulphuric 
acid acting as an oxidising agent? 

cone. H2SO') 12C +" llH ° A CI2H22011. . . ..., ...... ' '. 2 

B C + 2HiS04-4 CO2 + 2S02 + 2Hp 
r§:> ZnO + ~S04 -? ZnS0.j + H20 
o 2CH

3
COONa + HZS04 -? r 

2CH
3
COOH + NaZS04 

16 For a general cell reaction, 
aA + bB ~ cC + dD, 

the Nernst equation is given by the following 
expression 

- El ' _ 0.059 10 [C]c[DJd 
Ecell - cell n g [AJa[B)b 

where" is the number of eJe~trons transferred. 
By using the above equation, the electromotive 
force of a cell reaction is 

Zn(s) + Cu2+(aq, 0.5 M) -? 

Zn2+(aq, 0.2 M) + Cu(s) . 
Standard electrode potential 

Zn2+ +2e -? Zn 
Cu2+ + 2e -? Cu . 

A 2.16V 0 1.11 V 
B 2.22 V D 1.08 V 

El IV 
-0.76 
+0.34 

17 Which of the following statements is not true 
about hydrogen bond? 
A It Gauses the helix shape of protein. 
B It causes the dimerisation of carboxylic 

. molecules . 
C It makes hydrogen chloride gas very soluble 

t::J\ in water. . 
\EYIt makes the boiling point of water 

exceptionally high. 

18 The Born-Haber cycle of magnesium fluoride 
is shown below. 

Mg(s) 

~H2+ 
Mg(g) 

~HJ+ 
Mg+(g) 

~H,+ 

2F(g) 

'H·I ~ 
Mg2+(g) + 2F-(g) 

'vVhi;:h of the following contains all Pl'~Hive 
values of/e'llthalpy chanlles? 

A DH1, !lH4' t:.H7 C f.Ji~, t:.H~ , 6.Hs 
B Miz' t:Ji" t:.H6 0 tiH,. I1HJ • ClH, 

19 Which of the following shows the c:hanges 
in properties of oxides of Group i4 elements 
(carbon to kad) in the Periodic Table'? 
~ ,. . .;;.,. . he [Pl·' - --'0. "'"s; r' n . i\ClU,L ~ amp • .' _ lC ,_" .... _ 

B Acidic -? basic -? neutral 
C9> Acidic -? neutral -? basic 

D Basic -7 amphoteric -? acidic 



2,0 The decomposition of hydrogen peroxide is 
represented by the following equation: 

f . 2H20 1(l) -7 2H
2
0(1) + O}~g); lfd ; -y kJ 

\\That is the amount of heat, in leJ, released when 
2 g of H20 2 is decomposed? . 
[Relative atomic mass: H = 1; 0 = 16] 

/J ~ C 34.0 
CJ 34.0 2y 
B 2y _ n 2 x 34.0 

3~q Y 

21 An element has the following sequence of 
ionisation energies: 

595(first), 1152,4915,6480, 
8150 kJ mol-I 

In which group of the Periodic Table is the 
fqement most likely located? 
.(}j) Group 1 . C Group 13 

B Group 2 D Group 14 

22 Which of the following is the correct ph~sical 
property of elements across ; the Third Period 
from sodium to chlorine in the Periodic Table? 

Size of atoms increases 
. B Melting point decreases 
C Electronegativity decreases 
D First ionisation energy increases 

23 \\11ich of the following ~tructures of esters 
. and water are formed when ethanoic acid is . 
reftuxed with methanol enriched in oxygen-18, 
CR180H? , 
A CH -C --':O-CH + H 180 

3 II 3 ~"2 

o 
B CH -C -O~CH. + H~O 

3 II . ' -
180 

C CH -C - IsO-CH + H 0 
3 II 3 2 

180 

~ CH,-C- 180-CH) + H?O \J . II ' . -
o 

24 An organic compound Q is refluxed with a 
. dilute acid. The liquid produced fOnTIS a white 
precipitate when excess bromine water is added. 
~hich of the following could be Q? 

\t).~COC~ C@--COOCH3 

B @-OCOCH3 D@-COCHPH 

25 Which of the following ' are steps involved in 
the preparation of 1,2-dibromob.utane from 
~tan- l-ol? 

\AADehydration followed by addition. 
B Dehydration followed by oxidation. 
C O:-:idation followed by hydrolysis. 
D Hydrolysis follo\ved by addition. 

26 N-phenylbenzamide, @-]\THCa-@, 

can be prepared from reacting 

A @-Clwith@-CONH2 

B @-NH2 with @-CHO " 

@ @-NH2 with @-COCl' 

D @-NHCOHwith @-Cl 

The f\.1llowingscheme shows the production of 
compound Z from propan-2-01. 

CH CH3 I 3 I 
CRCHOH ~ CH)CHBr 

~cr~.' {Mg 
Y + CH. 

I ' 
I H,O/H· 

CH)CHlvfgBr· Z 

27 . Which of the following could be X, Y, and Z? 

X Y Z 

Br2 CH
3 CH) CH) 

I I I 
A. 

CH)C=O CHCH-C-CH ) I ) 
OH 

B I Brl 'CH, CH 

I I I 3 

CHC=O CH3CHCH2CH2CHPH 
3 

PBr) CH
3 

OH CH
3 

I I I 
C 

CH
3
C=O CHCH-C-CH 

3 • ) 
I . .... . 

CH) 

PBr3 CB CH) CH) I I 3 I I I 
CH

3
C=O CH ·CH-C- CH 

I 3 I 3 

OH I 
I I 



28 COil sider the following sequence of reactions: 

COCI 

@~pLQ2.© 
Which of the following sets of compounds 
could be reagents X, Y, _a11d Z? 

x y z 
I 

A ! C1
2 ' KMn04 HCI i 

(!) I CH3Cl NaOH PCI 
5 

C 

D 
i HN0

3 
CH

3
COCI K2Crp7 

r CH)Br KMn04 PCIs 

29 F or a general electrochemical cell reaction 
, aA + bB ~ cC + dO, the Nernst.equation fo; 
cell potential is given by 

E - ee 0.059 I 
cell - coli - Il 0 g 

, '""here n is the number 0"[ ~Gles of electron 
, transferred. What is the cell potential of the 
concentration cell below? 

CuSO.(aq) 
0.01 mol dm-J 

(5 0.07 V 
B -0.07 V 

CuSO.(aq) 
0,02 mol dm-J ' 

C 1.10 V 
D · 0.14 V 

30 The solubility product, Ksp;' of . magnes~um 
hydroxide in pure water at 25°C is 2 x 10-11 

moP dm-9• What is the solubility of magnesium 
hydroxide. when , excess soli<;l. magnesium 
hydroxide is shaken with 1 dm3 of 0.1 mol dm-3 

sodium hydroxide? 
A 2 x 10-13 mol dm-3 

B 4 x 10-12 mol dm-3 

C 4 x 10-11 mol dm-3 

@ 2 x 10-9 mol dm-3 

31 The decDmposition temperature of magnesium 
carbonate is lower than that of barium carbonate. 
Which of the following statements explains this 
observation? 

A Higher charge density of magnesium ion. 
B Covalel1t bond in magnesium carbonate is 

weaker. 
C Size of carbonate ion in maonesium 

_ '" 
fr) carbonate is bigger. 
b Charge density of carbonate ion in 

magnesium carbonate is lower. 

j 
I 

32 Which of the following is the correct name 
given to a crystalline fonn of silica? 

A Quartz 
B Silicone 
C Ceramic 

~ Mica 

33 Which of the following compounds does not 
crive a positive iodoform test? 
A 

· CX~H, 
B 

C CH,cOC(CH)] 
D CH,cH2CH(OH)CH

3 

34 The reaction mechanism between ethene and 
hydrogen bromide is as follows. . 

CH2 = CH? -----4 CH, - CH + -----4 CH - CH I - I - .)? I 2 I 2 

In H H Br 
H-Br Bi- · 

Which of the following correctly describes the 
above mechanism? 
A NUL'lcophilic :.lddi[ion 
B Electrophilic substitution 
© Eleclrophilic addition 
D Nucleophilic substitution 

35 A compound P has tl-je molecular fonnula 
C,HloO and does not react ,vith alkaline aqueous 

' potassium manganate(VII) , but reacts Wilh 
phosphorus pentachloride Wilh evolution of 
hydrogen chloride. The structural formula of P is 
A CH,CH"CH, CI-UOH 
B CH~C(CHJlOH)cR 
C CH~CH2d-LCH,OH ' 
~ CH~C(CH,)bcHJ 

36 Which statement about ethanol and propanone 
is incorrect? 
A Both chang·e ·the colour of warm acidified 

potassium dichromate(VI) from orange to 
green. 

B Bo¢.. may be prepared by the oxidation of 
ethanol. . ' . , . 
B?th giv.e p~sitjve iodoform test. . 

oth. f~rms : orange precIpItate . with 
2. 4-dinitrophenylhydrazine reage~t. 



37 Which of the following functional groups is 
ormally attacked by electrophiles only? ' 

A 

B 

C 

D 

"" ,/ C==C 
,/ "" 
"" C==O 
,/ 

I 
-C-Br 

i 

I 
-. C- OH 

j 

38 Consider two organic reactions below. 
I 

II 

Which of the following compounds represent X 
and Y respectively? 
A 

B 

C 

D 

OH 
1 
1 

rCY ~NO_ 
L 

OR 

©rNO 01 2 

OH 

©l NO , 

~' 
I' 

Cl 

39 ,:Which of the following ' ~ompounds gIves a 
white precipitate' when shaken with a mixture 
of aqueous silver nitrate and dilute nitric acid? 

A~ 0 rWC1 

D CH) 
Cl~Cl 

.lgJ 
B CHCl; 

@' 
40 W)1ich of the following statements about the 
~ctions of benzoyl chloride is true? . . 
WIt reacts with ethanol to form ethyl benzoate. 
B It can be 'oxidisedto benzoic acid by using 

potassium manganate(VII) solution. 
C It reacts : 'with water. , to give 

phenyl methanol. 
D It reacts with nitrous acid to give nitrogen. 



Instructions: 
For each of the ouestion in this section. one or more of the three numbered statements 1 to 3 
m b Th A D h ld b ay e correct. e responses to s ou e selected based onthe following basis. 

A B 
Only 1 is correct Only 1 and 2 are 

correct 

41 At the anode of an electrolytic cell where 
ei ectrolysi s is taking place, whi ch of the 
following processes must occur': 

y O\;dation 
, 2 Loss of electro tl by an io ns 

. '<'} 3 Formation of c;tion s from the anode 
"----/ material 

42 The electronic configuration of nitrogen is 

shown below. 

Is 2s 

NOIl OIl 
Which of the following statements is true? 

) The distribution of electrons obey Hund' s 

rule. 'I 
y) / 2 
J ~ 

The nitrogen atom is paramagnetic. 
The filling of electrons into 1 sand 2s orbitals 
follows Pauli Exclusion Principle. 

43 Nitric acid reacts with benzene, sulphur, and 
. hydrogen ch10ride according to the fonowing 

equations: 
HNO) + C68 6 4 ClIsN02 + Hp 
6HNO) + S ~ H2S04 + 6N0 2 + 2Hp 
HN0

3 
+ 3HCl ~ Cl

2 
+ NOCl + 2Hp 

The above reaction shows that concentrated 
nitric acid 1S acting as 

/ an acid 
/' a nitrating agent 
)< an oxidising agent 

44 \Vhich of the following compounds show 
geometric isomerism ? 

y CH3 ,,- / CR 
C=C ) 

(3 H / "-CHCH f::; 2 ) 

/2 CH) "- / CH,CH) 
C=C " 

H / "-CH
3 

3 ru CH r'U 
'-..- "") 2 ......... C=C / '-!") 

H / "-CH) 

45 One mole of o rganic compound W requires 4.5 
moles of oxygen gas for cOr.1plete cc mbustion . 
W could be 
1 CH

3
COCH

3 
.. 

2 CH~C=CH, 

3 CH~CH(OH)CH3 

. ~ 

C D I 
Only 2 and 3 are 1, 2 and 3 are 

I correct correct 

46 Which of the following is ari assumptio. Sf the 
kinetic theory of gases? .' 
1 Volume of gas molecules can be igonored. 

/ Attractive forceS' between molecules can be 
neglected. 

@ }' Collisions between gas molecules are not 
elastic. 

47 Which of the following ~~atements explains 
why the line emission spectrum of,hydrogen is 
a line spectrum? 
1 Hydrogen atom has discrete eriergy levels. 

/ 2" Electron transitiort occurs only when certain 
@ amount of energy is released ., 

% Energy levels of hydrogen atom are assigned 
principle quantum numbers, n. . 

4~ ~'.Correct statements about butanone, 
CH)COCH2CH), include 
1 can be oxidised · to .: butanoic . acid - by 

potassium manganate(VII) solution - . 
. /f can pe, prepared from oxidation by 12) . buta~~~-ol . .. '. . , 

G ~ fonns an addItIOn compound with hydrogen 
cyanide 

49 Which of the follOWIng pairs of compounds can 
react directly to give ethanoic acid? 

. 1 NH); PCI) 
2 CH2CHPB; NaOH 
3 HCl; PCl

3 

50 Which of the following reactions involves a 
nucleophilic attack in the first step? 

~ CH . I ) 
CHFOCH2CH3 +' HCN ->CH)CH2-C-CN 

I 
/ CR 

. -, / 2"" CH3CH,Br + N1I3-> CRCH CH' + HBr ). 
(\\ " J 2 ''2 

( ) A @-N/Cl" +@-OH-> 

@-N=N-@-OH + HCI . 
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