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For each question there are four possible answers, A, B, C. and D. Choose the oneé you

consider to pe corect.

1 Bones contain 3 complex mixture of calcium salts, protein and olper mqterials. When a
pone is strongly heated in @ current of air, the.only residue is calcium oxide.

From a sample of 50.0 g of bone, 14.0 g of calcium oxide were obtained.

What is the percentage by mass of calcium in the bone?

A 10.0% B 14.0% C 20.0% D 28.0%

2 0.90_50 mol of a metal oxide, Y-0., reacted exaclly with 60 cm’ of 2 0.10 mol dm~ of
acidified potassium manganate(V1l) solution. The half-equation for the reduction of

MnOQ4 is shown below:
MnOa4 + 8H® + 5e"— Mn?* + 4H0

Given that the oxidation state of Y in the product is +6, whal is the value of x?

A 1 B 2 Cc 3 D 4

3 A mixture of a gaseous hydrocarbon, CeH,. and oxygen in stoichoimelric ratio has 3
total volume of 1050 cm?®. After combustion, the total volume of carbon dioxide and
water vapour produced is 1300 cm’, all volumes being measured at the same

temperature and pressure. What is the molecular formula of the hydrocarbon?

A CeHs B CeHio o CeHa2 D CeH1a

4 lons of the two most common isotopes of the transition metal nickel are shown below:
SN2 BON;j2*

Which one of the following statements is correct?

A The electron configuration of both s8Ni2* and Ni?* is 1522522p®3s23p°3d°®4s?.
B ®Ni* has more protons than N[

C  Inamagnetic field, *°Ni** will be deflected more than %Ni%".

D

Both 3Ni?* and ®Ni* have th
e .
A same number of electrons but different number of

5 X and Y are cations. X i
. X contains n protons
protons and has the same number of electrora:.;1 (;sh)a(s S charye of £+ ¥ contains (-1

What is the formula of the oxide formed by Y?

A YO
B Y20 C Y203 D YO
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Researchers have designed ionic compounds with ionic bonding that are sufficiently
weak for them to exist as liquids at temperatures below 100 °C. These compounds are
known as ionic liquids. The structure of one such ionic liquid is shown below.

CHy o
| N “0—4—0 CH
0
' CHs

Which of the following pairs of ions would give an ionic compound with the lowest
melting point?

A : -
oy >S\~CH, O—8—0—CH;
B CHa/'\+ ,O,
oy S\ ~CH; 'o—ﬁ—o‘
: CH, o
. CHj '
_ 5 .
© CH jﬁ _ |
3\/ \CH3 O—ISI_O—CH3
CH,
CHs
: 0]
3 ﬁ* T
) CH?\/N\CHa O—ﬁ—o
CH, o)

In which of the following molecules would you expect to have a bond angle of 134°9

A OF; B BF; c CO, D NO:
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8 Given the following thermochemical data. calculate the standard enthalpy change of
the reaction, AH/°.

(2]
CH;C=CCHi(g) N CH,=CHCH=CHz(g)

Standard enthalpy change of combustion of CH,C=CCHi(g) = -2577 kJ m?l"'
Standard enthalpy change of combustion of carbon = -394 kJ mol )
Standard enthalpy change of combustion of hydrogen = -286 kJ mol“
Standard enthalpy change of formation of CHy=CHCH=CHx(g) = +1 10 kJ mol”
A -253 kJ mol' B -33kJmol’

C +33kJmol' D +253 kJmol’

9 Given only the standard enthalpy changes of combustion of carbon, hydrogen and
methane, which of the following can be determined?

1 The enthalpy change for the hypothetical reaction:
2C04(g) + 4H;0(1) —» 2CH.(g) + 40:(0)

2 The enthalpy change of formation of water

3 The enthalpy change of formation of methane

A 1,2and 3 B 1 and 2 only
C 2and3only D 1 only

10 The following reaction is thermodynamically feasible at low temperature.
CO(g) + 2H2(g) — CHyOH(I)
What are the signs of AH and AS for the reaction?

AH AS

+ -

o O w »
|
|

11 Mixtures of argon and another gas are commonly used during welding. One such
gaseous mixture has a density of 1.82 g dm> ats.tp.

What could be the other gas in this mixture? [Density of argon = 1.78 g dmats.tp]

A carbon dioxide B fluorine

Cc neon D oxygen
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%U (g) at 1.5 atm
equilibrium

T

N
e

Which of the following statements can be deduced from this information?

1 The forward reaction is exothermic.

2 The equation for the above reaction could'be U(g) = V(g) + W(Q).
3 The equilibrium constant, Ks, increases as pressure increases in the system.
A 1,2and 3

B 1 and 2 only

2 and 3 only . D 1 only

What is the pH of an aqueous solution containing 0.100 mol dm= benzoic acid, a weak
monobasic acid?

[Ka(benzoic acid) = 6 x 10~ mol dm™]
A 261 B 5.39 C 8.61 D 978
Which of the following statements is not correct about buffer solutions?

A ~ When a small amount of acid is added into the buffer solutions, the pH of the
solution will remain the same.

B When a small amount of water is added into the buffer solutions, the pH of the
solution will remain the same.

C It can be prepared by mixing a weak acid and its salt.

D The pH of the blood is maintained by a buffer solution containing H,CO; and
HCO;y".
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What is a satisfactory indicator for the titration of 0.100 mol dm™ ethanoic acid and

0.100 mol dm~ aqueous ammonia?

A methyl red (pH range 4.2 - 6.0)
B  bromothymol blue (pH range 6.0-7.6)
C phenolphthalein (pH range 8.2-10.0)
D there is no satisfactory indicator

Which one of the following could increase the solubility of calcium ethanoate,
Ca(CH1COy)2 in water.

A the addition of water

B the addition of dilute nitric acid

C the addition of aqueous sodium ethanoate
D the addition of calcium chloride

Public swimming pools are often chlorinated to kill bacteria. As an alternative to
chlorination, silver ions can be used in a concentration of not more than 1 0~¢ mol dm™
and not less than 10~ mol dm™ of silver ions.

Which compound would, in saturated solution, provide the necessary concentration of
silver ions?

compound solubility product
A AgBr 5 x 107" mol2 dm™®
B AgCl 2 x 107"° mol? dm™
c AglO; 2 x 107 mol? dm™®
D Ag2CO; 5x 10”2 mol® dm™®

An ether was produced in the following reaction.

Br , OCHs,
O/\ + CH3;O Na* — + NaBr

vWhat is the reaction mechanism involved?

A  alecirophilic addition
slecirophilic substitution
nucleophilic sddition
nuceophilic substitulion

®
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In 2015, Flibanserin made the news by becoming the first drug to be a;:péﬁgsgsgri nth;
treatment of female hypoactive sexual desire disorder. The structure 0

shown below. .
F F v 0

F v
00
Ve

Flibanserin

Which of the following statements about Flibanserin is correct?

A There are 2 chiral carbon centres.

Itis a planar molecule.

It contains carbonyl functional group.

There are 13 carbon atoms that use sp? hybridised orbitals for bonding.

o O w

How many isomers, both structural and stereoisomers, of mono—substituted product
could be formed when 2,2-dimethylbutane is reacted with chlorine in direct sunlight?

A 2 B 3 C 4 D 5§

The use of the Data Booklet is relevant to this question.

Which of the following would be the easiest initiating step in a free radical process?

A CHas4 — CHae + He
B Ciz—2Cle

C HBr— He +Bre
D Hz2- 2He

A hydrocarbon, X, has the following structure.

ch \Q/ CH(CH2CH3)CH=C(CH3)2

CH, X

Healing X with an excess of hot concentrated acidified KMnO4 solution produces
several products,

Which of the following Is not one of the products?

A CH;COCH;

B CH,COCOH

C  HOLCH,COCH,

D HOCCH(CHALH;)COCH,CH(CH)CO:M
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A mixture of propene, bromine water and a

queous sodium chlorid :
the dark. Ide was left to react in

Which of the following compounds can be detected in the mixture after 24 hours?

A CHy—CH—CH,8r

cl

B CHy—CH—CH,OH
Cl

C  GHy—CH—CH.CI
Br Cl

D CH3—CH—CHCI
OH

1,2—dibromo-3—chloropropane (DBCP) has been used widely in the control of
earthworms in agricultural land.

Which one of the following could be used to synthesise this compound with high yield?

1 CH.CHCH.C! + Br, —» DBCP

2 CH2BrCHBrCHs + HCI — DBCP + H3
3 CH2CHCH.C! + 2Br, —» DBCP + HBr
A

C

1,2and 3 B 1 and 2 only

2 and 3 only D 1 only

The sweet smell of jasmine flower comes from the compound jasmone. It has the
structure shown below.

/CH=CH
CH,  CH,—CH;

CH,
Jasmone

Which of the following statements are correct?

1 Jasmone can exist as two cis—trans isomers.

2 Addition of steam to jasmone in the presence of catalyst yields a product with two
-OH group.

3 16 stereolsomers will be formed when jasmone reacts with cold, dilute KMnOa.

A 1,28nd 3 B 1 and 2 only

C 2 and 3 only D 1 only
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