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INSTRUCTIONS TO CANDIDATES

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

* Answer all the questions.

* For each question, choose the answer you consider to be the best and indicate your choice on
the answer sheet provided.
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1. PbS(s)+ 0O, (g) = PbO(s) +SO,(g)

The reaction of lead(Il) sulfide with oxygen is represented by the unbalanced equation above. What is
the sum of the coefficients in the balanced equation?

A 4
B. 5
C. 8
D. 9

2. 8.0 g of a pure compound contains 3.2 g of sulfur and 4.8 g of oxygen. What is its empirical formula?

A. SO
B. SO,
C. SO,
D. S,0,

3.  How many carbon atoms are present in 0.10 mol of ethanoic acid, CH,COOH ?

A, 6.0x10%
B. 1.2x10%
C. 6.0x10”
D. 1.2x10*
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Zn(s)+ Cu’* (aq) > Zn"* (aq) + Cu(s)

NO01/420/S(1)

Powdered zinc reacts with Cu’* ions according to the equation above. What will be the result of adding
3.25 gof Znto 100 cm® of 0.25 moldm™ CuSO, solution?

A.

B.

24+ . . . .
All the Cu”" ions react and some solid zinc remains.

24 . . . .
All the Cu”" ions react and no solid zinc remains.

All the solid zinc reacts and Cu’’ ions remain.

. . . 24 . .
Neither solid zinc nor Cu”" ions remain.

5. Which sample contains the greatest number of ions?

A.

B.

D.

25 cm® of 0.40 moldm™ NaCl

50 cm’ of 0.20 moldm™ MgCl,

100 cm’ of 0.10 moldm™> KNO,

200 cm’ of 0.05 moldm™ CuSO,

6.  Consider the composition of the particles W, X, Y, Z below. Which two particles are isotopes of the
same element?
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. Number of Number of Number of
Particle
protons neutrons electrons
W 11 12 10
X 12 12 12
Y 12 13 12
Z 13 14 10
W and X
XandY
Y and Z
W and Z
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7.  What is the electron configuration of an atom of element 20?

A. 884
B. 4838
C. 28.10
D. 28382

8.  Which combination will produce a reaction?
A.  Cl,(aq)+2I (aq)
B. Br,(aq)+2Cl (aq)
C. 1,(aq)+2Br (aq)
D. L (aq)+2Cl (aq)
9.  When the species Br, Br' and Br are arranged in order of increasing size (smallest first), what is the
correct order?
A. Br<Br' <Br
B. Br<Br <Br’
C. Br <Br<Br

D. Br <Br<Br'
10. When sodium oxide and sulfur dioxide are added to separate test tubes containing water, the solutions
will be, respectively,
A. acidic and acidic.
B. acidic and basic.
C. Dbasic and basic.

D. basic and acidic.
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11. The compound formed between magnesium and oxygen is primarily
A. ionic with a formula of MgO.
B.  ionic with a formula of MgO, .
C. covalent with a formula of MgO.

D. covalent with a formula of MgO,.

12.  Which substance is the most polar?

A. CH,

B. CF,

C. CH,F,
D. CH,CL,

13. The geometry and bond angle of the sulfite ion (SO?) are best described as

A. pyramidal, 107°.
B. tetrahedral, 109°.
C. bent, 104°.

D. trigonal planar, 120°.

14.  As the size of the halogen molecules, X, , increases down the group, their boiling points
A.  decrease due to decreasing electronegativity.
B.  decrease due to decreasing bond energies.
C. increase due to increasing permanent dipole—dipole attraction.

D. increase due to increasing van der Waals’ forces.
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15.  When the pressure is increased at constant temperature, the particles in a gas will
A.  become smaller.
B.  become larger.
C. move faster.
D. be closer together.
16. When solid ammonium nitrate dissolves in water, the temperature decreases. Which statement about the
dissolving of ammonium nitrate in water is correct?
A. Itis endothermic with AH greater than zero.
B. It is endothermic with AH less than zero.
C. Itis exothermic with AH less than zero.

D. [Itis exothermic with AH greater than zero.

17. When 0.01 mol of solid NaOH is added to 100 cm® of 1.0 moldm™ HCI, the temperature increases by
AT,. What will be the temperature change, AT, , for a second experiment in which the amount of NaOH

and the volume of 1.0 moldm™ HCI are each doubled?

A. AT, =AT,
B. AT, =1AT,
C. AT, =2AT,
D. AT, =4AT,
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18.

Using the information above, what is AH for the following equation in kJ?

0,(g) > 20(g) AH =498 kJ
30,(g) = 20,(g) AH =284 k]

0,(g) = 30(g)
214
356
463

605

19. What are the units for the rate of a reaction?

A.

B.

20.

moldm™
Sfl

moldm™s™

-1 -1
dm’ mol™'s

Sn(s)+2Fe’* (aq) — Sn™* (aq) + 2Fe”" (aq)

NO01/420/S(1)

Tin metal reacts with aqueous Fe’* ions according to the equation above. Which of the following factors
will increase the rate of this reaction?
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I.  Increasing the Fe’* ion concentration
II.  Decreasing the size of the tin pieces

I only

I only

Both I and II

Neither I nor 11
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21. NH, (g) + H,0(1) = NH; (aq) + OH" (aq) AH >0
Which change increases the amount of NH; ions in the above reaction?

A.  decreasing the temperature
B.  decreasing the pressure
C. removing water

D. adding an acid

22.  Which statement(s) is(are) correct about the effect of adding a catalyst to a system at equilibrium?
I.  The rate of the forward reaction increases.
II.  The rate of the reverse reaction increases.
[I. The yield of the products increases.
A. Tonly
B. Ilonly
C. TandII only

D. L Iand Il

23. A Bronsted-Lowry base is defined as a substance which
A. accepts H' ions.
B. produces OH ions.
C.  conducts electricity.

D. donates protons.
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24. Which statement best describes the difference between solutions of strong and weak acids of equal

concentration?

A.  Weak acid solutions have lower pH values than strong acids.

B.  Weak acid solutions react more slowly with sodium carbonate than strong acids.

C.  Weak acid solutions require fewer moles of base for neutralisation than strong acids.
D.  Weak acid solutions do not react with magnesium while strong acids do.

25.  What is the oxidation number of phosphorus in NaH,PO,?

A.

B.

+3

-3

+5

26. Which product is formed at the cathode (negative electrode) when molten MgCl, is electrolysed?

A.
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Mg2+
Cl
Mg

Cl,



27.

—11 -

CH,OH + CH,CH,COOH —> CH,CH,COOCH, + H,0

The forward reaction represented by the equation above is

A.

B.

C.

D.

addition.
esterification.
hydrolysis.

neutralisation.

NO01/420/S(1)

28. Which of the following statements about single and double bonds between two carbon atoms is (are)
correct?

L. Double bonds are stronger than single bonds.

II.  Double bonds are more reactive than single bonds.
I only

I only

Both I and II

Neither I nor 11

29. Which of the following is an amine?

A.

B.

881-161

CH,CH,NH,
CH,CONH,
_[CH,CONHCH,CO]-

CH,CH,C=N
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30. The boiling points for several bromoalkanes are given below.
CH,Br (4°C) CH,Br, (97 °C) CHBr, (150 °C)
The increase in boiling points is best attributed to changes in the strengths of
A.  covalent bonds.
B.  permanent dipole—dipole interactions.
C. hydrogen bonds.

D. van der Waals’ forces.
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