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INSTRUCTIONS TO CANDIDATES
Do not open this booklet until you are told to do so.
Shade your Candidate number on the multiple choice answer sheet provided.

There are forty questions in this paper. Answer all the questions. For each question there are
four possible answers, A, B, C and D. Choose the one you consider correct and record your
choice in soft pencil on the multiple choice answer sheet.

INFORMATION FOR CANDIDATES

Each correct answer will score one mark. A mark will not be deducted for a wrong answer.
Any rough working should be done in this booklet. A copy of the periodic table is provided for
reference on Page 2 of the examination paper.

Calculators are not allowed to be used in this paper.
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1.  Which compound has the greatest percentage by mass of nitrogen atoms?

A, N2Hs
B. NHs
C. N20g4
D. NaNOs

2. What is the sum of the coefficients when the equation is balanced?

_ GCeHu(@+___0O2(@—>__ _CO(@+__ HO()

A. 30
B. 39
C. 41
D. 54

3. What is the total number of electrons in all the s orbitals found in Cu*?

A. O
B. 1
C. 5



4.  Which electron transition absorbs radiation with the shortest wavelength?

n=>5
D
n=4 *
C
n=3 ‘
n=2 L
B
A
n=1 Y

5.  The first seven successive ionisation energies (in kJ mol™) of an atom of element J are
given below:

1020 1950 2730 4580 6020 12300 15400
Which of the following statements about element J is correct?
A. It has a valence shell electronic configuration of ns? np®.
B. Its atomic radius is larger than its ionic radius.
C. Itforms a covalent chloride that has a trigonal pyramidal shape.

D. Itforms an ionic compound with sodium in a 1:1 mole ratio.

6.  Which compound has the shortest C to O bond?

A. CHsCHO
B. CHsCOOH
C. CO;

D. CO



Which species has a molecular geometry that is different from the CO3?™ ion?

A. BFs
B. PFs
C. SOs3
D. NOs

Which pair of molecules can form intermolecular hydrogen bonding with each other?

A. CHjand HF

B. CH30OCHz3; and CF4

C. CHszOH and H20

D. CHsandH20

Which of the following information about the specified central atom is correct?

Number of
electron domains Molecular e
Atom about one geometry Hybridisation
central atom
A. Cin CoF 2 linear sp
B. Cin CzHs 4 square planar sp?
C. N in NHs 3 trigonal pyramidal sp?
D. O in H,0 4 bent sp?




10.

11.

Which species have resonance structures?

azide ion, N3~
carbon dioxide, CO;
benzene, CsHe

I and Il only

[ and 1l only
Il and Il only
[, IIand I

The graph below shows the variation in the melting points for the atoms of eight consecutive
elements with atomic number below 20 in period 2 and 3 of the Periodic Table.

melting F
point / K

atomic mass

Which statement is correct?

A.

B.

Element E does not conduct electricity.
Element D forms an acidic oxide.
Element H forms covalent oxides with oxidation numbers of +4 and +6 respectively.

Element C is a gas which is chemically inert at room temperature.



12.

13.

14.

Which pair of elements shows the greatest difference in electronegativity?

A. NaandS
B. Liandl

C. MgandO
D. CsandF

EDTA* (aq) solution is added dropwise until in excess to a solution of [CrClz(H20)4]*. The
equilibrium constant for this reaction is greater than 1 and the equation for the reaction is
as shown below.

[CrCl(H20)4]" (aq) + EDTA*" (aq) = [Cr(EDTA)]” (aq) + 2Cl™ (aq) + 4H:0 (I)
Which of the following statements about the above reaction is correct?

A. There is change in coordination number of the complex from 6 to 1.
B. EDTA* is a weaker ligand than CL™ ions.

C. Both [CrClx(H20)4]* and [Cr(EDTA)] are octahedral complexes.

D. Itis aredox reaction.

Which equation correctly represents the standard enthalpy change of formation of a
compound?

A. 2C (s)+3Hz(9) +3 02(g) —> CoHsOH (1)

B. 2H> (g) + O» (g) — 2H,0 (l)
C. Na(s)+Cl(g) » NaCl (s)

D. C(g)+0:2(g) - CO2(g)



15.

16.

Using the equations below:

C (s) +3 02(g) - CO(g) AHr = =110 kJ
2Cr (s)+ 202(g) > Cr:0s(s)  AHr=-1120kJ

what is the enthalpy change, AH (in kJ), for the following reaction?
Cr03(s) + 3C (s) » 2Cr (s) + 3CO(g)
A, -110-1120
B. -110+1120
C. 3(-110)-1120
D. 3(-110)+ 1120
What are the correct signs for the enthalpy and entropy changes associated with the change

below?
CO3 (s) » CO2 (9)

AH AS
+ J—
+ +

o0 w >
|
|




17. A Born-Haber cycle involving a metal chloride, MCLy, is given below:

4 M?2* (g) + 2CI" (g)
M (g) + 2CI () ARs
M (g) + Cl (g) AH
AH»
S| M ck@
AHg
AH;
MClI, (S)
AHs
MCI: (aq)

Which of the following correctly describes the energy changes?

AH; AHs AHs
A. atomisation hydration solution
B. bond enthalpy hydration lattice energy
C. atomisation solution hydration
D. bond enthalpy solution lattice energy




18.

19.

20.

10

Which change does not increase the initial rate of reaction when MgCOs; (s) is added to
excess HCl (aqg)?

MgCO:s (s) + 2HCI (ag) — MgCl; (aqg) + H20 (1) + CO- (g)

A. A decrease in the size of the MgCOs (s) particles
B. Anincrease in the temperature of the reaction mixture
C. Anincrease in the concentration of HCL (aq)

D. Addition of deionised water into the reaction mixture
Which experimental methods could be used to observe the progress of the following
reaction?

Cr,07% (aq) + 61~ (aq) + 14H* (aq) — 2Cr®** (aq) + 3l (aqg) + 7H20 ()

l. Change in colour
.  Change in mass
lll.  Change in electrical conductivity

A. landll only
B. landlllonly
C. llandlll only

D. Lllandlll

The rate expression for the reaction A (g) + 2B (g) — 3Z () is
rate = k [A]° [B]?

By which factor will the rate of reaction increase when the concentrations of A and B are
both increased by a factor of 3?

A. 3
B. 6
C. 9



21.

22.
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1
Which of the following statements of an Arrhenius plot of In k against ? (K™) is correct?

Inkz(_rfa )(%)HnA
A. The graph has a positive gradient.
B. The activation energy can be calculated from the gradient.
C. The y—intercept is the frequency factor, A.

D. The gradient becomes steeper when a catalyst is added.

Solid iodine and its vapour are at equilibrium inside a sealed container.
2 (s) =12 (9)

Which change will shift the position of equilibrium to the right?

A. Decreasing the mass of solid iodine

B. Increasing the mass of solid iodine

C. Increasing the volume of the container

D. Decreasing the temperature of the mixture



23.

24,
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When 0.2 mol dm™ of propanone reacts with 0.3 mol dm™ of methanol, 0.04 mol dm™ of

acetal was formed at equilibrium at 298 K. The chemical equation is given below:

CH3COCHs3 (1) + 2CH30H (1) & CH3C(OCHs3).CHs (1) + H20 (1)
acetal

What is the value of the equilibrium constant of the reaction at 298 K?

(0.04)
(0.2)(0.3)

(0.04)?
(0.2)(0.3)

(0.04)
(0.16)(0.22)°

(0.04)?
(0.16)(0.22)?

The graph shows values of AG for a reversible reaction at different temperatures.

0 N
0 100 200 300 400 500 600 700
-10 \\
2 -20 AN
(U]
G -30
-40
_50 \|
-60

Temperature T/K

Given that,
AG® = AH® — TAS®

which of the following statements is incorrect?

A. The standard entropy change of the reaction is positive.
B. The forward reaction is endothermic.

C. The K¢ remains constant with increasing temperature.

D. The position of equilibrium lies towards the product as temperature increases.
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26.

27.

13

Which ions produced by the dissociations of phosphoric acid, HsPO4, are amphiprotic?
A.  HPOs and PO,

B. H:POs and HPO.*~

C. HPO, and PO~

D. HPO4* only

Which is a conjugate acid-base pair according to the Brgnsted—Lowry theory?

CH3COOH (aq) + H20 (I) & CHsCOO™ (aq) + H3O* (aq)

A. H,O / H30*
B. H.O / CH;COO™

C. CHsCOO /Hs0O*

D. CHsCOOH /H20

Which of the following 1.0 mol dm™ solutions, when mixed, produces an acidic buffer?
A. 50 cm?®HCl (aq) and 150 cm?® NHs (aq)

B. 100 cm® CH3COOH (aqg) and 50 cm?® HCl (aq)

C. 100 cm® CHsCOOH (aq) and 50 cm® NaOH (aq)

D. 50 cm?® CH;COOH (aq) and 50 cm® NaOH (aq)
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29.
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The acid-base indicator phenol red, HIn, changes colour from yellow to red over a pH
range of 6.6 — 8.2.

HIn (ag) = H' (aq) + In- (aq)
Which statement is correct?
A. Inastrongly acidic solution, [HIn] < [In7].
B. The pKa of phenol red is between 6.6 and 8.2.
C. The In~ions are yellow.
D. Phenol red would be a suitable indicator for the titration of a strong acid and a weak
base.
In an aqueous solution, HIO disproportionates according to the following equation.
aHlO — bl, + cHIO3; + dH20

What are the correct values of a, b, c and d?

a b c d
A. 4 1 2 2
B. 5 2 2 1
C. 4 1 1 1
D. 5 2 1 2
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30. The table below contains the standard reduction potential values for some cobalt and
mercury species.

half-equation E®/V

Co** (aqg) + e = Co?* (aq) +1.82
Co?"(aq) + 2e” = Co (s) -0.28

Hg* (aq) + e~ = Hg' (aq) +0.91

Hg* (ag) + e~ = Hg (1) +0.80

Which of the following predictions is correct about the disproportionation of Co?* and Hg*?

A.

B.

C.

D.

Both Co?" and Hg* will undergo disproportionation reaction.

Neither Co?* nor Hg* will undergo disproportionation reaction.
Only Co?* will undergo disproportionation reaction.

Only Hg* will undergo disproportionation reaction.

31. Chlorine reacts with hot concentrated sodium hydroxide according to the equation below.

3Cl; (g) + 6NaOH (ag) — NaClOs (aqg) + 5NaCl (aqg) + 3H20 (1)

Which statement about the above reaction is correct?

Chlorine is simultaneously oxidised and reduced.
Sodium hydroxide acts as an oxidising agent.
The oxidation number of oxygen increases from -2 to 0.

The oxidation number of the chlorine in both products is -1.



32.

33.
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The cell shown below is set up under standard conditions where P and Q are platinum
electrodes.

Fe?* (aq) and Fe®* (aq)

Given the following electrode potentials,

E°(Fe¥*/Fe?*) = +0.77 V
ES(Cl/CL) = +1.36 V

which of the following statements is correct?
A. Pisthe anode.
B.  The voltmeter will show a reading of about 2.13 V.

C. The electrons will flow from Q to P through the voltmeter.

D. The concentration of the electrolyte used in half cell M is 0.5 mol dm™ of Fe?* (aq)
and Fe* (aq).
Study the reaction scheme below. What could compound X be?

CH3CHQBI’ - X
X — CHsCOOH

A. CHs;CHO
B. CH3;0OCHs3
C. CH3CH-OH

D. HC=CHBr
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34. What is the name of this compound using the IUPAC rules?
e
CH3“"CH2'—'?H—CH—CH2—CH3
CHj
A. 2,3-diethylbutane
B.  2-ethyl-3-methylpentane
C. 3-methyl-4-ethylpentane

D. 3,4-dimethylhexane

35. Which compound can exist as cis- and trans-isomers?
A. CBr,=CF>

B. CHy=CHCH.Br
C_ CH3

CHs

36. Which is the major product of the electrophilic addition of hydrogen bromide to propene?
A.  BrCH,CH=CH:
B. CHsCH(Br)CHs
C. CHsCH2CHzBr

D. CHsCH=CHBr



37.

38.

39.
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The enthalpy change in a neutralisation reaction can be determined by mixing equal
volumes of H,S04 (aq) and NaOH (aq) of the same concentration in a glass beaker. The
experiment was repeated 5 times and all measurements obtained were 5 °C higher than the
true value.

Which statement is correct about the precision and accuracy of the measurements?

A. Precise and accurate

B. Precise but inaccurate

C. Accurate but not precise

D. Neither accurate nor precise

Which of these pairs of compounds have the same degree of unsaturation or index of
hydrogen deficiency (IHD)?

A. CsHg and C3HsNO
B. CsHgO and CsHi002
C. CsHgO and C3HsNO

D. C4Hes and CsH100-

Compound Y is a hydrocarbon. Its *H NMR spectrum shows a singlet signal only.
Which of the following can compound Y be?

. 2,2—dimethylpropane
Il. ethane
Il.  but—2—ene

A. landll only
B. landlllonly
C. llandlll only

D. I llandlll



40.

Which of the following compounds exhibit three signals with an integration trace of 1 : 2 : 3

19

in the *H NMR spectrum?

CH,>CHCHs
CH3CH(OH)CHs
CHsCHBrCH,Cl

| and Il only
I and Il only
Il and Il only

[, I'and I

End Of Paper



