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INSTRUCTIONS TO CANDIDATES

* Do not open this examination paper until instructed to do so.

* Answer all the questions.
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answer sheet provided.

883-152 16 pages



N03/420/H(1)

(092) | (650 | (8sD) | (s | s | (1sD) | (v | v | (¢vD) | (cvD) | (L€D) | €0°'8€T | vO1€T | ¥O'TET
Iy oN PIN wy s »n b £ w) wy ng dN n ed qL
€01 701 101 001 66 86 L6 96 6 v6 €6 76 16 06 | 4
L6PLY | POELT | €6'89T | 9T°LIT | €6'791 | 0STIT | T6'8ST | STLST | 96°IST | SEOST | 26'9¥1 | ¥TH¥1 | 16°0¥1 | TI'OPI
ny qx wy, g oH £q qL PO ny ws wg PN id CJo)
IL 0L 69 89 L9 99 $9 9 €9 79 19 09 6S 8s ||
(Lzo) | (920) | (€20
oV ey 1y
168 38 L8
(zzo) | (012 | (012) | 86'80T | 61°L0T | LEYOT | 65°00C | L6961 | 60°S6T | TTT6T | 12061 | 177981 | $8°¢8T | S6°081 | 6°8LT | 16°8ET | ¥€LET | 167CET
wy w od g qad L SH ny W aq SO N M el M e eq D
98 S8 8 €8 78 I8 08 6L 8L LL 9L SL YL €L 7L LIS 96 S¢S
0C'TIET | 069TT | 09°LTT | SL'ITT | 69°STT | Z8FIT | OF'TIT | L8°LOT | 2’901 | 16°C0T | LO'TOT | 16'86 | +6°S6 16C6 | TT16 | 1688 | T9L8 | L¥'SS
axX | oL qs ug uy PO 3v pd i Yy oL O\ aN 1z A IS QI
129 €¢ 143 IS 0S 6v 8t LY 9% S 47 9% 4% |87 ov 6€ 8¢ LE
08°€8 | 066L | 96°8L | T6VL | 6STL | TL'69 | LESY | SS€9 | IL'8S | €6'8S | S8SS | ¥6'¥S | 00TS | $60S | 06Ly | 96'FF | 80°0F | 01°6€
) | ag EN sy 0 e uz n)H IN 0D X | U 1D A 1L 38 €D . |
9¢ ¢ 123 €€ 43 1€ 0€ 67 8T LT 9z ST v €T 144 |14 0z 61
S6'6€ | SY'SE | 90°TE | L60E | 60°8T | 8679T 1€YC | 66°CC
v D S d IS v SIN eN
81 L1 91 Sl 4! €l 4 1
81°0Z | 00°61 | 009T | T0¥I | 10°CI | 1801 SSEIN J1WO}Y 106 | ¥69
N k| (o) N D q g T
01 6 8 L 9 S v €
Jus R
00'¥ 10°1
oH H
4 JoquIny oIwo}y I
0 L 9 S 14 € o[qe I, JIPOLId] I3Y I, 4 I

883-152



~3- N03/420/H(1)

1. Which solution contains the smallest amount of H* ions?

A. 10.0 cm® of 0.250 mol dm™ HCl
B. 20.0 cm® of 0.250 mol dm™ HCl
C. 10.0cm’ of 0.500 mol dm™ HCI

D. 10.0cm’ of 0.250 mol dm™ H,SO,

2. A hydrocarbon contains 90 % by mass of carbon. What is its empirical formula?

A. CH,
B. C,H,
C. CH,
D. C,H,

3.  Lithium hydroxide reacts with carbon dioxide as follows.
2LiOH + CO, — Li,CO, + H,0

What mass (in grams) of lithium hydroxide is needed to react with 11 g of carbon dioxide?

A, 6

B. 12
C. 24
D. 48

883-152 Turn over



A.

B.

A.

B.

C.

D.

A.

B.

—4- N03/420/H(1)

Which statement is correct for the emission spectrum of the hydrogen atom?

The lines converge at lower energies.
The lines are produced when electrons move from lower to higher energy levels.
The lines in the visible region involve electron transitions into the energy level closest to the nucleus.

The line corresponding to the greatest emission of energy is in the ultraviolet region.

What is the correct sequence for the processes occurring in a mass spectrometer?

vaporization, ionization, acceleration, deflection
vaporization, acceleration, ionization, deflection
ionization, vaporization, acceleration, deflection

ionization, vaporization, deflection, acceleration

Which pair would react together most vigorously?

Liand Cl,
Li and Br,
K and Cl,

K and Br,

7. Which properties of period 3 elements increase from sodium to argon?
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I.  Nuclear charge
II.  Atomic radius
II.  Electronegativity
[ and II only

I and III only

II and III only

I, I and 111
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8.  Which general trends are correct for the oxides of the period 3 elements (Na,O to C1,0)?

L. Acid character decreases.
IT.  Electrical conductivity (in the molten state) decreases.
III.  Bonding changes from ionic to covalent.

A. TandIl only

B. TandIl only

C. Il andIII only

D. I, ITand I

9.  Which is the correct description of polarity in F, and HF molecules?
A. Both molecules contain a polar bond.
B.  Neither molecule contains a polar bond.
C.  Both molecules are polar.

D.  Only one of the molecules is polar.

10. Which types of bonding are present in CH,CHO in the liquid state?

L. Single covalent bonding
II.  Double covalent bonding
III. Hydrogen bonding

A. Tand I only

B. TandIlonly

C. Il andIlonly

D. I, ITand I
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11.  Which of the following increase(s) for the bonding between carbon atoms in the sequence of molecules
CH,,C,H,and C,H, ?

I.  Number of bonds
II.  Length of bonds
III.  Strength of bonding

A. Tonly
B. TandIl only
C. Ionly

D. I, ITand I

12.  Which of the following contain a bond angle of 90°?

L. PCL
. PCI,
. PCI

A. Tand I only
B. TandIlonly
C. Il andIlonly

D. I, ITand I

13.  Which allotropes contain carbon atoms with sp® hybridization?

L. Diamond
II.  Graphite
II.  C,, fullerene

A. TandII only
B. TandIIl only
C. IIand III only

D. L IIandIl
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14. Which change in conditions would increase the volume of a fixed mass of gas?

S a w »

Pressure / kPa Temperature / K
Doubled Doubled
Halved Halved
Doubled Halved
Halved Doubled

N03/420/H(1)

15. The average bond enthalpies for O—O and O=0 are 146 and 496 kJ mol™" respectively. What is the
enthalpy change, in kJ, for the reaction below?

- 102

+ 102

+ 350

+394

H—O—O—H(g) > H—O—H(g) + £ 0=0(g)

16.  Which reaction has the greatest positive entropy change?

A.

B.

883-152

CH,(g) +150,(g) > CO(g) + 2H,0(g)

CH,(g) +150,(g) » CO(g) + 2H,0(])

CH,(g) +20,(g) — CO,(g) + 2H,0(g)

CH, (g) + 20, (g) - CO, (g) + 2H,0()
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17. What is the energy change (in kJ) when the temperature of 20 g of water increases by 10°C ?

A. 20x10x4.18
B. 20x283x4.18

20x10x4.18
1000

20x283x4.18
1000

18. The lattice enthalpy values for lithium fluoride and calcium fluoride are shown below.

LiF(s) AH® =+1022kJ mol™
CaF,(s) AH® =+2602kJ mol™

Which of the following statements help(s) to explain why the value for lithium fluoride is less than that
for calcium fluoride?

I. The ionic radius of lithium is less than that of calcium.

II.  The ionic charge of lithium is less than that of calcium.

A. Tonly
B. I only
C. TandIl

D. Neither I nor 11

19. The rate of a reaction between two gases increases when the temperature is increased and a catalyst is
added. Which statements are both correct for the effect of these changes on the reaction?

Increasing the temperature Adding a catalyst
A. Collision frequency increases Activation energy increases
B. Activation energy increases Activation energy does not change
C. Activation energy does not change Activation energy decreases
D. Activation energy increases Collision frequency increases
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20. The rate expression for a reaction is shown below.

rate = kK[A][B]

Which statements are correct for this reaction?

II.

I1I.

The reaction is second order with respect to both A and B.
The overall order of the reaction is 4.

Doubling the concentration of A would have the same effect on the rate of reaction as doubling the
concentration of B.

I and II only
I and III only
II and IIT only

I, T and I11

21. The rate of a reversible reaction is altered by the addition of a heterogeneous catalyst. Which statement
correctly describes the role of the catalyst?

A.

B.

It alters the enthalpy change of the reaction.
It decreases the activation energy of the forward reaction.
It increases the activation energy of the reverse reaction.

It increases the rate of the forward reaction but decreases the rate of the reverse reaction.

22.  What will happen to the position of equilibrium and the value of the equilibrium constant when the temperature
1s increased in the following reaction?

c o w »
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Br,(g) + Cl,(g) = 2BrCl(g) AH =+14k]
Position of equilibrium Value of equilibrium constant
Shifts towards the reactants Decreases
Shifts towards the reactants Increases
Shifts towards the products Decreases
Shifts towards the products Increases
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23. A liquid and its vapour are at equilibrium inside a sealed container. Which change would alter the
equilibrium vapour pressure of the liquid in the container?
A.  Adding more liquid
B.  Adding more vapour
C. Decreasing the volume of the container

D. Decreasing the temperature

24.  Which of the following is/are formed when a metal oxide reacts with a dilute acid?

L. A metal salt
II. Water
III. Hydrogen gas

A. Tonly
B. TandIlonly
C. Il andIlonly

D. I, ITand I

25.  Which is a conjugate acid-base pair in the following reaction?

HNO, + H,80, = H,NO? + HSO;
A. HNO, and H,SO,

B. HNO, and H,NO;
C. HNO, and HSO,

D. H,NO; and HSO;,
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26. Which equation represents an acid-base reaction according to the Lewis theory but not the Brensted-Lowry

theory?

A. NH, + HCl= NH,CI

B. 2H,0=H,0" +OH"

C. NaOH +HCl= NaCl+H,0

D. CrCl, +6NH, = [Cr(NH,), " +3CI°

27. When the following 1.0 mol dm™ aqueous solutions are arranged in order of increasing pH, which is the
correct order?
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L Ammonium chloride
II. Ammonium ethanoate
III.  Sodium ethanoate

I, 11, 111

I, I, III

II0, I, 11

I, 11, 1
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28. An acid-base indicator, HIn, dissociates according to the following equation.
HIn(aq) = H"(aq) + In"(aq)
colour A colour B
Which statement about this indicator is correct?

L. In a strongly acidic solution colour B would be seen.
II.  In aneutral solution the concentrations of HIn(aq) and In"(aq) must be equal.

ITII. It is suitable for use in titrations involving weak acids and weak bases.

A. Tonly
B. Il only
C. I only

D. None of the above

29. Magnesium is a more reactive metal than copper. Which is the strongest oxidizing agent?

A. Mg
B. Mg”
C. Cu
D. Cu*

30. In which reaction does chromium undergo a change in oxidation number?

A.  Cr0, +3H,80, - Cr,(SO,), + 3H,0
B.  Cr,(SO,), + 6NaOH — 2Cr(OH), + 3Na,SO0,
C. K,Cr0, +4H,S0, + 6HCl - Cr,(S0,), + K,SO, + 7H,0 + 3Cl,

D. 2K,CrO, + H,80, - K,Cr,0, + K,SO, + H,0
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When the following equation is balanced, what is the coefficient for Ce** ?

SO; + H,0+ Ce* — SO; + H'+ Ce™*

A1
B. 2
C. 3
D. 4

The standard electrode potentials for two half-cells involving iron are given below.
Fe’(aq) +2e — Fe(s) E® =-044V

Fe’*(aq)+e — Fe*'(aq) E°=+0.77V

What is the equation and the cell potential for the spontaneous reaction that occurs when the two half-cells
are connected?

A.  3Fe*(aq) — Fe(s) + 2Fe’" (aq) E®=+121V
B. Fe’"(aq) + Fe’" (aq) — 2Fe(s) E® =+033V
C. Fe(s)+2Fe’ (aq) = 3Fe* (aq) E® =+033V
D.  Fe(s)+2Fe’* (aq) — 3Fe* (aq) E®=+121V

Metallic tin can be produced by the electrolysis of a molten salt containing Sn**ions. Which change(s)
would double the amount of tin produced?

L. Doubling the current passed during electrolysis

II.  Doubling the time used for electrolysis

III. Using Sn** ions instead of Sn>* ions

A. Tonly
B. Ilonly
C. TlandII only

D. I, ITand I
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34. Which formulas represent butane or its isomer?

.  CH,(CH,),CH,
II. CH,CH(CH,)CH,

. (CH,),CH

A. Tand Il only
B. Tandlonly
C. Il andIlonly

D. I, ITand I

35. Which compound can exist as optical isomers?
A. CH,CHBrCH,
B. CH,BrCHBrCH,
C. CH,BrCHBrCH,Br

D.  CHBr,CHBrCHBEr,

36. Which is the correct description of the following reaction?
C,H, + H,0 - C,H,OH
A. Addition
B.  Condensation
C. Dehydration

D. Hydrogenation
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37.  Which isomer of C,H,O, has a '"H NMR spectrum with a different number of peaks from the others?

A.

B.

HCOOCH,CH,
CH,COOCH,
CH,OCH,CHO

CH,CH,COOH

38. Which statements support the idea that benzene contains delocalized electrons?

L. It undergoes substitution rather than addition reactions.

II.  Its enthalpy change of combustion is greater than its enthalpy change of hydrogenation.
II.  All its carbon-carbon bonds are the same length.

I and II only

I and III only

II and IIT only

I, T and 111

39. Which statement about the reactions of halogenoalkanes with aqueous sodium hydroxide is correct?

A.
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Primary halogenoalkanes react mainly by an Sy 1 mechanism.

Chloroalkanes react faster than iodoalkanes.
Tertiary halogenoalkanes react faster than primary halogenoalkanes.

The rate of an S 1reaction depends on the concentration of aqueous sodium hydroxide.
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40. Which alkene can be formed by the dehydration of pentan-2-ol?

A. CH,CHCH(CH,),
B. CH,C(CH,)CH,CH,
C. CH,CHCHCH,

D. CH,CH(CH,),CH,
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