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2

'l ln which conversion do water molecules lose speed?

water -f"_> ice

A ice -+ steam
B ice , water
C steam , water
D water r steam

2 Three substances have the following properties:

Substance 1 is brittle;

Substance 2 melts at 8 "C and boils at 180 "C;

Substance 3 has a high melting point of 800 "C.

What is the state of each substance at room temperature and pressure?

substance 1 substance 3

A
B

c
D

gas

solid

solid

solid

liquid

gas

liquid

gas

solid

solid

solid

gas
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3 The table below lists the properties of oxygen and carbon dioxide.

Which is the best method to collect each gas?

ammonra chlorine

A
B

c
D

displacement of water

displacement of water

upward delivery

upward delivery

downward delivery

upward delivery

displacement of water

downward delivery

4 Which piece of apparatus is most suitable for accurately measuring out
12.35 cm3 of water?

A

60
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DcB

cm3
1

cm3
100

50

name of gas density solubility of gas

ammonta

chlorine

less dense than air

denser than air

extremely soluble

soluble
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5 A natural sample of camphor was found to be contaminated with rust [iron(lll)
oxidel and salt (sodium chloride).

The effects of two liquids on these three solids are given in the table.

Solid
Effect of

Water Ethanol

Camphor no effect
dissolves to produce
a colourless solution

lron(lll) oxide no effect no effect

Sodium chloride
dissolves to produce
a colouriess solution

no effect

Which method is suitable for obtaining pure camphor from the impure sample of

camphor?

A Add ethanol and stir; then filter; then add water to the residue and stir, then

filter and collect the residue.

B Add water and stir; then filter and collect the residue.

C Add water and stir; then filter; then add ethanol to the residue and stir; then

filter and evaporate the solvent in the filtrate.

D Add water and stir; then filter; then evaporate the filhate to dryness.

6 Which statement about pure sodium chloride, NaC/, is correct?

A lt boils over a range of temperatures.

B lt decomposes into sodium and chlorine upon heating'

C lt melts at a fixed temperature.

D lt is insoluble in water.
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7 What is the total number of elements present in one unit of chromium(lll)
picolinate, Cr(CoH+NOz)s?

A5
B6
c17
o40

A air, carbon, iodine
B air, ethanol, water
C ammonia gas, gold, ice

D carbon dioxide, iron, steel

9 Which statement about the particles 1jf-, 
fiNe and ffNa. is correct?

A They all contain more electrons than protons.
B They all contain more neutrons than protons.

C They all contain the same number of electrons.
D They all contain the same number of protons.

What is the symbol for the particle?

AF-
B N3-

CNe
o c,2-
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8 Which of the following list of substances contains an element, a compound and a
mixture?

10 A particle has 10 electrons, 8 protons and 10 neutrons.
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1 1 What is the correct formula of ammonium sulfate?

A NHsSOa

B NHr(SOr)z
G (NHs)zSOr

D (NHa)zSOr

12 fhe elements X and Y form the compound )QY.

What is the correct electronic configuration of the atoms X and Y?

electronic confi guration

atom ofX atom of Y

A
B

c
D

2, 1

2,2
2, 1

2,2

2,7
2,7
2,6
2,6

13 Study the equation below carefully; letters p, q, r and s are numbers which

balance the equation.

p0aClz + qAgNOs ---+ €a(NOa)z + sAgC/

Which of the values below conectly correspond to the letters?

PartnerlnLeaming
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p q f s

A
B

c
D

1

1

2

2

2

2

1

2

1

2

1

1

2

1

2

1

I
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14 Which of the following consists of the greatest number of particles at room

temperature and pressure?

A 3 mole of water molecules
B 54 g of solid aluminium
C 60 dm3 of carbon dioxide gas

D 71 g of chlorine gas

15 The equation below shows how water decomposes into hydrogen and oxygen
gas.

2HzO(t') -- 2Hz(g) + Oz(g)

lf 2.5 moles of water is fully decomposed, what is the volume of orygen gas

produced?

A 2.5 dm3
B 9.6 dm3

C 30 dm3

D 60 dm3

16 Which of the following reactions can be represented by the ionic equation

below?

H*(aq) + oH-(aq) ---r Hzo(/)

A Reaction between aqueous sodium hydroxide and aqueous ammonium

chloride.
B Reaction between dilute sulfuric acid and sodium.

C Reaction between dilute sulfuric acid and sodium carbonate.

D Reaction between dilute sulfuric acid and sodium hydroxide.
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179



BP- l8t

8

17 The table below shows the colour of two indicators, bromophenol blue and

phenolpthalein in acid and alkali, as well as the pH at which the colour changes

take place.

Name of
lndicator

Colour in strongly
acidic solution

Colour in strongly
alkaline solution

pH at which
colour changes

Bromophenol
blue

yellow blue 4

Phenolpthalein colourless red o

What is the colour of a mixture of bromophenol blue and phenolpthalein in a

solution with pH 2?

A blue
B colourless
C red

D yellow

18 Which of the following elements, when burnt in oxygen, produces a new

substance that reacts with both acids and alkalis?

A aluminium
B barium
C copper
D phosphorus

PartnerlnLeaming
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19 Michelle would like to prepare some copper(ll) nitrate. Which of the following
reactants are not suitable for her preparation of copper(ll) nitrate?

A copper and nitric acid
B copper(ll) carbonate and nitric acid

C copper(ll) hydroxide and nitric acid

D copper(ll) oxide and nitric acid

20 Which compound in polluted air can lead to the damage of stonework and killing
of trees?

A carbon dioxide
B carbon monoxide
C sulfur dioxide
D unburnt hydrocarbon
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Section A

Answer all the questions in the spaces provided.

1 Name the pieces of apparatus best used to carry out the following procedures.

(a) Add 30 cm3 of liquid to a beaker.

t11

(b) Collect and measure the volume of ammonia gas.

t1l

(c) Measure a fixed volume of 25.0 cm3 of hydrochloric acid.

t1I

(d) Measure 1 g ofzinc powder.

t11

PartnerlnLeaming
183



BP- 185

3

2 X melts at 18 'C and boils al47 "C. lts heating curve is shown below.

Temperature ('C)

Time (minutes)

(a) On the heating curve, indicate the

(i)
(ii)

melting point of X;

boiling point of X. t21

(b) Name the state of X at room temperature.

......t11

(c) ln the box below, draw the particulate anangement of X at 16 'C'

t1l

PartnerlnLearning
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- 
thermometer

water in

/

condenser

water with
salt impurity

/ 6

0water out
heat distillate

Fig. 3.1

(a) ldentify on fi9.3.1, the mistakes made in this experimental set-up. Briefly
describe how the mistakes could be rectified.

(b) Explain why the bulb of the thermometer must be positioned at the inlet to
the condenser.

(c) Using Kinetic Particle Theory, describe the arrangement and movement of
the particles in the distillate.

PartnerlnLeaming
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t3l

t1l

t21

3 Fig. 3.'1 shows a laboratory experimental set-up of a distillation process.
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(d) Sam was asked by his teacher to separate a mixture of ethanol and water'

What modification must be made in order to carry out the separation?

PartnerlnLeaming
186
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4 Substance T contains a mixture of dyes that is used as a food colouring in one
brand of an ice cream company. Paper chromatography was used to identify the
dyes in T. The resulting chromatograms are shown below. Dyes A and C have
a harmful effect on the health of some people.

\
Starting
lineDye

D
Dye
C

Dye
B

Dye
A

(a) Which of the dyes A, B, C, D are present in T?

Substance
T

(b) Suggest why substance T should not be used as a food colouring.

(c) Dye D is made up of two substances.

Suggest why dye D did not separate into its two substances.

t1l

t1l

tlt

(d) Suggest what can be done in order to separate the substances in Dye D.

PartnerlnLeaming
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5 A bottle has the following label:

SezG/z

melting point 205 'C
boillng point: 288 'C

Toxic!

(a) Using data from the label, suggest if the bottle contains an element or a

compound? Explain your answer.

t2t

(b) Using data from the label, suggest if the bottle contains a pure substance or

a mixture? Explain your answer.

,2t

PartnerlnLeaming
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6 An isotope of element Q can be represented as !!Q.

(a) Name element Q.

(b) (i) Suggest the chemical formula (or symbol) of the ion of Q.

t1I

t11

I1l

(ii) How many electrons will there be in an ion of Q?

(c) Element Q has another isotope l]Q. ln terms of atomic structure, compare

isotopes Q-69 and Q-71

PartnerlnLeaming
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7 Using the observations below, identify the oxides A, B and G as either

amphoteric, basic or acidic.

B:

PartnerlnLeaming
190

t11

G

white solid,
dissolves sparinglY in
water to form a white

suspension,
solution turns red

litmus blue

A

white solid,
insoluble in water,
forms a colourless
solution with both

HC/(aq) and NaOH(aq)

B

white solid,
soluble in water,

forms a solution which
turns blue litmus paper

red
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8 (a) (i) A solution is made by dissolving 48 g of ammonium carbonate,
(NHl)zCOa, in water and making the volume up to 500 cm3.

Calculate the concentration, in g/dm3, of this solution.

concentration =

(ii) A solution is made by dissolving 48 g of ammonium carbonate,
(NHa)zCOr, in 2 dm3 of water.
Calculate the concentration, in mol/dm3, of this solution.

[Relative atomic masses: Ar: H, 1; C, 12; N, 14; O, 16]

concentration mol/dm3 [2]

(b) (i) Write the balanced chemical equation for the reaction between
ammonium carbonate and hydrochloric acid.

t2l

(ii) How many moles of ammonium carbonate will react with 4 moles of
hydrochloric acid?

number of moles =............... moles [1]

PartnerlnLeaming
191
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9 Aqueous potassium hydroxide was titrated against dilute sulfuric acid.

(a) State the type of reaction between dilute sulfuric acid and aqueous

potassium hydroxide.

tll

(b) State the colours of Universal lndicator in aqueous potassium hydroxide and

dilute sulfuric acid.

aqueous potassium hydroxide

dilute sulfuric acid: t2t

10 The diagram shows the formulae of some gases found in air.

CO

NOz

COz

SOz

NO

Oa

Choose formulae from the box above to answer the following questions.

Each gas can be used once, more than once, or not at all.

(a) Give the formula of a gas that is produced by incomplete combustion of
carbon containing fuels.

.... t1l

(b) Give the formulae of two gases that are neutral oxides.

and t1l

(c) Give the formulae of two gases that are responsible for the formation of acid

ratn.

and..... .... t1I

(d) Give the formulae of two gases that are also present in unpolluted air.

and

PartnerlnLeaming
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Section B

Answer any two questions from this section.

Write your answers in the spaces provided.

11 (a) Carbon reacts with fluorine to form a potent greenhouse gas called carbon
tetrafluoride, CFr.

(i) Draw a 'dot and cross' diagram to show the bonding in carbon
tetrafluoride. Show only the valence electrons.

[Proton (atomic) number: C, 6; F, 9]

(ii) Explain whether the compound formed in (a)(i) has a high or low
melting point.

PartnerlnLeaming
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(b) Sodium reacts with nitrogen to form an extremely unstable compound,

sodium nitride, NaaN.

(i) Draw a 'dot-and-cross' diagram showing the bonding in sodium nitride.

Show only the valence electrons.

[Proton (atomic) number: N, 7; Na, 11]

t2)

(ii) Explain why compounds with this type of bonding have high melting

points.

(iii) State two other physical properties of compounds with this type of
bonding.

PartnerlnLearning
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12 (a) Besides pH values, state three other physical properties of sodium
hydroxide.

(b) Explain the following.

(i) An insoluble base does not conduct electricity but alkalis do.

t3I

t2t

(ii) Upon warming, the reaction between potassium hydroxide and
ammonium sulfate produces ammonia gas. A piece of dry red litmus
paper placed at the mouth of the test tube does not change colour.

PartnerlnLearning
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(c) Acid rain contains nitric acid. When plants grown in soils are exposed to acid

rain, the growth and development of the plants will be affected.

(i) Write the chemical formula of a substance that may be added to soil to

treat the acidity.

t1l

(ii) Write a balanced chemical equation to show how a farmer can

neutralise the acid in the soil using the substance mentioned in (c[i)'

12)

PartnerlnLearning
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13 (a) A student wants to prepare a dry sample of the salt calcium sulfate.

(i) Suggest a sultable method to prepare the salt and name the chemicals
used in the preparation.

tzt

(ii) Describe the process in preparing the salt.

t4I

(iii) Suggest why the method in (a)(i) cannot be used to prepare a sample
of sodium nitrate.

(ii) Write the chemical equation for the reaction in (b)(i).

PartnerlnLearning
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t11

(b) Another student adds excess copper(ll) oxide to a solution of dilute sulfuric
acid.

(i) Predict what would be observed when copper(ll) oxide is added to
dilute sulfuric acid.

t1l

t2t
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