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INFORMATION FOR CANDIDATES:
1. You have 10 minutes to read the paper. You must not begin writing during this time.

2. ANSWER ALL QUESTIONS IN SECTIONS A AND B. Section A consists of 20
multiple-choice questions worth 1 mark each.

3. All answers must be written only in this question/answer book.
4.  WRITE YOUR NAME CLEARLY ON THE FRONT PAGE. DO THIS NOW.

5. Calculators are permitted in the examination room. Notes and textbooks are not
allowed.
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Show all workings and calculations in the answer book.

MARKING SCHEME:
Section A: [20 marks]

Section B: [80 marks]

DO NOT TURN OVER THE PAGE AND DO NOT WRITE UNTIL YOU ARE TOLD
TO START



Muiltiple Choice

Choose the besi answer to each guestion by circling the letier of your choice:
A, B, C, D or E, beside the question number.

Question 1

One common type of reaction that occurs in when two aqueous solutions are mixed
is

A. Decomposition reaction
B. Precipitation reaction
C. Synthesis reaction

D. Neutralization reaction.
Question 2

When weak base solutions dissociate, they,

A.  Dissociate completely
B Only dissolve partially
C. Do not dissociate.
D

Dissociates and there are more hydroxide ions in solution

Question 3

Which of the following solutions is acidic?

A Coconut juice
B Detergents
C. Soft drink

D Sea water
Question 4

The colour of methyl orange indicator in acidic solution is;

A. Yellow

B. Red

C. Pink

D. Colourless
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Question 5

The formula mass for sodium carbonate:

A. 780

B 105.99
C. 104.8Q
D 100.10
Question 6

How many moles are there in 52.59g of V

A. 1.320
B 1.032

"""" C 0998
D 0.0998
Question 7

A certain compound is 71.65% chlorine, 24.27% carbon and 4.08% hydrogen by
mass. The empirical formula of the compound is:

A CICH
B CIC2H,
C. CICH,
D CloCHo»
Questions

25 mL of NaOH solution was titrated with 24.9 mL of 0.0998 mol L' HCI. The
molarity of the NaOH determined was:

A 0.0994 mol L™

B 0.0889mol L™
C. 0.0233 mol L™
D 0.1240 mol L™
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Cuestion §

The number of valence electrons in Clis;

A. Seven

B. Six

C. Eight

D. Eighteen

Question 10

Which of the following best represents the electron configuration of the
potassium(K") ion?

A. 286

B. 28,81

C. 288

5 T e

Question 11
Which of the following is False about non-metals?
A They have low melting points.
B They are poor conductors of electricity.
_C.  They are good conductors of heat
D

They cannot be hammered into shapes and drawn into wires.

Question 12

In an AI®* ion there are:

Ten electrons and thirteen protons

The number of protons and electrons are the same

There are no protons

oo w2>

Sixprotons and seven electrons
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Question 13
The anode is the electrode where;
Reduction occurs and electrons are gained.

Reduction occurs and electrons are lost

Oxidation occurs and electrons are gained

oo w >

Oxidation occurs and electroiis are lost.

Question 14

An example of a material that can be used as an inert electrode is;

A. Selenium

B Copper

G Iron

D Platinum - e o o _
Question 15

When potassium chloride is electrolysed, the electrolysis products are:

A. Hz(g) and O2(g)

B. H2(g) and Clx(g)

C. K*(aq) and Cly(aq)

D.  K'(ag) and OH(aq) S ' -
Question 16

When a concentrated solution of copper (II) sulphate is electrolysed the product at
the cathode is:

A. Chlorine gas

Hydrogen gas
C. Oxygen gas
D. Copper solid
E. Copper gas
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Question 17

A reaction goes faster when the temperature is raised or concentration is increased.
When the concentrationis increased by 1M the rate of the reaction:

A Decreases until the reaction stops
B. Increases until the reaction stops
C. increases 3 to 4 fold

D. Approximately doubles

Question 18

Which of the following is false about an exothermic reaction?

A. Heat is given off and the change in enthalpy is positive.
B Heat is absorbed and the_change in enthalpy is negative.
C. Heat is absorbed and the change in enthalpy is positive.
D

Heat is given off and the change in enthalpy is negative.

Question 19

Potassium chlerate. KCIO3, can be decomposed in the presence of a catalyst, MnO..
KCl and O, gas are the products of the decomposition of potassium chlorate. Which
of the following statements is NOT true about this reaction?

A. The catalyst is used up in the reaction.
—B. - The-amount of O, produced is greater with a catalyst. .. B
C. The amount of oxygen gas produced is dependent on the initial amount of

potassium chlorate.

D. The catalyst is not used in the reaction

Question 20

Which of the following statements is false about the rate of a chemical reaction?

A The rate is slower when the temperature is decreased.

B The greater the number of successful collisions the faster the rate of reaction.
C. The rate is faster when the surface area of the solid reactant is smaller.

D The rate is faster when the concentration is decreased.
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Section B Short Answers

Answer all questions in this section in the spaces provided on the paper. All
equations must be correctly balanced, and must include the states of the

reactants/producis.

Question 21

(a) Phenolphthalein was added to a hydroxide soiution.
(i) Is the solution acidic or alkaline?
(i) What colour would phenolphthalein turn to?__

(b)  Write down the formula of

Aluminum sulphatie

Calciumphosphate

—Aceticacid

Tin (ll) chloride

(c) Comiplete and balance the equation.

- NaHCOQ,(HQ) b HZSO‘;A.(aq,),, _Eemtrsstsddetaty

Tt mark]

[1 mark]

[1 mark]

[1 mark]

[1 mark]

[1 mark]

[2 marks]

(d) Write a balanced chemical equation for the reaction of magnesium solid and

concentrated nitric acid.

(e) Name the compounds represented by the following formulae

CUSO4.5HZO

FEC|3

Pb(NO)3
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Question 22

(@)

(b)

Classify each of the following as a pure substance or as a mixture.

Then further classify pure into “element” or “compound”.
And the mixtures into “homogenous” or “heterogeneous” mixture?

()

(d)

(e)

(f)

) Mercury [1 marks]
(i) Sea Water [1 marks]
iii) Bronze [1 marks]
Identify the following isotopes of neutral atoms with the
appropriate elemental name and symbol:
(i) 19 electrons and 20 neutrons [1 marks] '
{ii— 13 protons and 14 neutrons . [1marks]
List three (3) separation techniques most commonly used in
separation of solids, liquids and gases? [3 marks]
0)

()
(iii)
Calculate the formula mass of copper (l) sulphate. [2 marks]
Calculate the number of moles in 30.0 g of Mg(OH).. [2 marks]
Calculate the mass of 4.0 moies of Gold metal. [2 marks]
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(9) From the following infarmation, identify the element and calculaie
its average atomic mass unit (a.m.u.).
Abundance (%) Mass (atomic units)
004.351 49,94610
83.772 51.24050
Ce.521 : 52.24070
02.356 53.93890
The average atomic mass of is .[4 marks]
(g) A saturated solution of barium hydroxide contains 0.440g per 100 mL of
solution. Calculate the molarity of the saturated barium hydroxide solution.
[3 marks]
() 20.00 mL of 0.50 M NaOH required 22.50 mL of HCI for complete neutralization

with phenolphthalein as indicator.

(i) Wirite the equation for the reaction. [2 marks]
(i) Calculate the concentration of hydrochloric acid in terms of molL™.
[4 marks]
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Question 23

(@)  Write down the electronic configurations of the following elements and their
ions. [2 marks]

S s ' Ca Ca™

(b)  Which of the following pairs of eleimiznis is the more electronegative?

(i) Bromine and fluorine [1 mark]

(i) Sodium and potassium [1 mark]

(¢)  What type of bond is formed between the following elements?

() Copper and iodine [1 mark] |

—— (i) Oxygen.and-oxygen —[1 mark]

(d)  Show the ionic/covalent bonding in for the following molecules using lines to
represent bonds. You must also show the unpaired electron pairs.

)  MgO ‘ [2 marks]
(i) CHs4 [2 marks]
(iv)  Phosphorus trichloride [2 marks]
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Question 24

(@) For the electrolysis of molten potassium iodide:
(M Write the equation for the reaction at the cathode.

[2 marks]

(i) Write the equation for the reaction at the anode.

[2 marks]
(iiiy  Write the equation for the overall reaction.
[2 marks]
(b) What are the two types of energy to initiate this reaction?
— H— ii) Rmarkst
(d) Explain why the potassium iodide must be molten for the
electrolytic reaction to take place.
[2 marks]
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Question 28

- A small quantity of hydrochloric acid and a large quantity of zinc powderare reacted
on a beaker, which was placed on the pan of a balance. The mass of the beaker and

its contents were recorded every half minute. The results are shown in the graph
below.

Mass of dish and contents / grams

Time / minutes

(a)  Write a chemical equatiaﬁ to show the reaction of the hydrochloric acid and
the zinc powder.

[2 marks]
(b) Explain why the curve slows down.
R N - —E——————— - — [2marks)
(c) What is the mass of the beaker and its contents at the siart and end of the
experiment? [2 marks]
Start:
End:
(d)  Whatis the mass of hydrogen at the 1% and 4™ minutes? [1 mark]
15 Minute:
AMinute:
(e) In the graph above, skeich curves to show the experiment at lower
temperature and the zinc as granules. [2 marks]
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Question 26

The passage below contains 8 numbered brackets, each containing two or more alternative
descriptions. For each bracket chose the correct alternative and write your choice in the
spaces provided below the passage.

The bracket given in the first line is used as an example to assist you.

fie dilution of concentrated sulphuric acid is an (excinermic/andcinermic) process because
e.g
the process (releases/absorbs/transduces) heat energy. Therefore, when diluting
(i) '
concentrated sulphuric acid, you must never add (water fo the acid /the acid to
water/wateror acid) (ii)
in order to reduce the risk of an accident. When an acid spill occurs it is best to
(dilute/neutralise/titrate) it with sodium carbonate. Sodium carbonate reacts with the acid to
(iii) . _ _
produce (NazOys)SO2g/COzq). It is safer to use sodium bicarbonate rather than sodium
(iv)

hvdroxidefor cleaning up acid spills because sodium bicarbonate is a(weaker/stronger/more

(v)

soluble) base than sodium hydroxide. Sodium bicarbonate is also known as (caustic
soda/limestone/baking soda).

(vi)

When lime water is added to an aqueous solution of sodium bicarbonate,
(Na>CO3/Ca0/CaCQy) is precipitated as white solid. Limewater turns litmus (red/blue/milky).
(vii) (viii)

e.g: exothermic

() (ii)

(iii) (iv)
V) (vi)
(vii) (viii)

[ 8 marks]

END OF EXAMINATION
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Activity Series W

POLYi

ATOMIC IONS

CrO aml chromate ﬁ:

Li> K >Ba> Sr>Ca>Na>Mg>Al>Mn >Zn >
Fe > Cd > Co > Ni > Sn > Pb > (H) > Cu> Ag > Hg > Au

NH4* ammonium i
CoH30,™ acetate ion Onmoqmi &or_.osmﬁ.,n ion
CN™ cyanide ion OOuml carbonate wmoz
hydroxide ion mouml sulfite ion|
wOaml sulfate ion
wo%l n:omnrmﬂofoz 1.
NO,~  nitrite ion 2
ion NO3~ nitrate ion | HE
- il 4
—

—————

| 5

Solubility Rules

Generally soluble compounds with:

Li*, Na*, K, NH4 " (ALWAYS!)

. acetate ion, CoH30,™

nitrate ion, NO 3~

. halide ions (X), CI7. Br—, I”

— BUT AgX, HgoXp, PbX; insoluble
sulfate ion, SO 42~
— BUT m_,mO%WmmO? PbSOy insoluble

Generally insoluble compounds with:

6. carbonate ion, CO mwl

7. chromate ion, CrO u‘ml
8. phosphate ion, PO &ul
9. sulfide ion, $2~
—BUT CaS, SrS, BaS soluble
10. hydroxide ion, OH™
— BUT Ca(OH)4, Sr(OH),,
Ba(OH), soluble
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