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Section 1: Answer ALL questions in this Section. Wite your answers in the spaces
provided.

1.

Use the following terms to complete the paraghaglow. Each term may be used once,
more than once or not at all.

molecules boiling energy purity maitg sublimation condensation

When ice is heated, its particles gain and it turns into a liquid.

The temperature at which this change in state occus called the

point of the solid. On furthedneating the

point of liquid water is reachAnd steam is obtained. These

two temperatures can be used to check the of the water.

When solid iodine crystals are heated they undergo

S

[Total: 5 marks]

(a) Petroleum (crude oil) is a mixture of hydmdaons including natural gas, which can
be separated into various parts. Name the prodess dan be used for this
separation.

(1 mark)
(b) Mentiontwo products, apart from petrol (or gasoline), tha produced by the
separation of petroleum.

(2 marks)
(c) Long chain alkanes can be made to underg@eeps to form shorter chain alkanes
and ethane: petrol can be obtained by this prod&sse the process.

(1 mark)

[Total: 4 marks]
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3. The table below shows experimental results Avairea obtained during a practical at
school. In this experiment, a piece of magnesilbhamn was heated in a crucible, first at
low heat for 5 to 10 minutes and then at full hedh the lid half open for another 5 to
10 minutes. The crucible was then left to cool areighed. The crucible was heated
again for 5 to 10 minutes at high heat, then coalatireweighed.

The following experimental data was obtained:

ltems Mass (g)
Crucible and lid 17.606
Crucible, lid and magnesium 17.65¢
Crucible, lid and oxide of magnesium produced {fisating) 17.686
Crucible, lid and oxide of magnesium produced ¢addeating) 17.686

(a) Calculate the mass of magnesium used.

(1 mark)
(b) Calculate the mass of oxide of magnesium predu

(1 mark)
(c) Calculate the mass of oxygen in the oxide agnesium produced.

(1 mark)

(d) Calculate the empirical formula of the compdlretween magnesium and oxygen.

(3 marks)

[Total: 6 marks]
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4. Carbon monoxide is a very toxic (poisonous) gas.

(a) Give a balanced equation to show how methahkk, can burn in air to givearbon
monoxide and water only

(2 marks)
(b) How can it be checked that a gas is carbonaxide?

(1 mark)
(c) What is the effect of carbon monoxide on thdy®

(1 mark)

(d) How can the reaction in (a) be improved sa ttewbon dioxide and not carbon
monoxide is formed?

(1 mark)
(e) How can it be checked that a gas jar contzanigon dioxide?

(1 mark)
[Total: 6 marks]

5. (a) Complete the following equations which reerdg some properties of sulfuric acid.

H,SO, + Zn— +

H,SO, + 2NaOH— Na,SO, (aq) +

H.SO, (conc) + NaCl (s}» NaHSQ +

(4 marks)
(b) (i) Balance the following equation:

Cu(s) + pBQ, (conc)— CuSQ (aq) + RO (1) + SQ(9)

(3 marks)
(i) What property of sulfuric acid is being show this reaction?

(1 mark)
(iif) Stateone observation that can be made in this reaction.

(1 mark)

[Total: 9 marks]

Page 4 of 12



SECO06/1.13s
DO NOT WRITE ABOVE THIS LINE

6. (a) Give ionic equations for the following reaos:
(i) iron(ll) sulphate (FeS£) solution reacting with sodium hydroxide (NaOH)

solution;

(2 marks)

(i) copper(ll) chloride (CuG) solution reacting with silver nitrate (AgND
solution.

(2 marks)

(b) Giveoneobservation that can be made in (a)(i) and observation in (a)(ii).

Observation in (a)(i):

Observation in (a)(ii):

(2 marks)

[Total: 6 marks]

7. Consider the following reaction and the corresjiog AH value:

2NOy(g) == NO4() AH =-57.2kJ

Write True or Falsenext to each of the following statements thatrredeghe reaction.

(@) | The symbol—=  means thalyis formed very fast.

(b) | Itis best to carry out the reaction in a fuca@board.

(c) | Heat is necessary to change N@o N,O..

(d) | A catalyst will produce more of the gas.

(e) | Anincrease in pressure will produce mo©N

(N | The intensity of the brown colour increaseshestemperature decreases.

[Total: 6 marks] =
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8.

In a laboratory experiment John reacted togethiete hydrochloric acid and dilute
sodium hydroxide solution, according to the equatio

HCl(aq) + KOH(agq)— KCl(ag) + BO()  AH =-57.3kJ

(@) What does the symhaH represent?

(2 marks)
(b) Use ‘energy’ as y-axis and ‘progress of reattas x-axis to draw a well-labelled
energy level diagram for the reaction which is espnted by the equation given

above.

(3 marks)

(c) During the same laboratory session, Mariaiedrout the same reaction as John

using smaller volumes of the same solutions.
Stateoneway in which Maria’s experiment will be differembm John’s.

(1 marks)

[Total: 6 marks]
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9. (a) What is the oxidation state of the undedieement:

(b)

(€)

F_EC|3:

ZnO:

(2 marks)
Consider the reaction below and name the anbst that is oxidised and the
substance that is reduced:
2Na + C}) — 2NacCl

() Substance oxidised:

(i) Substance reduced:

(2 marks)
Explain briefly your conclusions.

10. (a)

(b)

(2 marks)
[Total: 6 marks] =

Give the name or formula of a substancedha be obtained on a large scale frog
each of the following:

Air:

Sulfur:

Sea-water:

(3 marks)
(i) Limestone mainly contains calcium carb@nafhe exterior walls of buildings
may get corroded as years pass. Suggest a reayahig/may happen.

(1 mark)
(i) Limestone can be converted to lime and sqgbeetly to slaked lime. Write the
chemical equation that represents the conversitimefto slaked lime.

(2 marks)
[Total: 6 marks]
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Section 2: Answer BOTH questions. Write your answes on the lined pages provided.

11. (@) (i) Ironis obtained by the reduction of®gusing carbon monoxide, CO.
Give balanced equations for each of the follgmeactions that occur in the
Blast Furnace:
 the thermal decomposition of calcium carbonatetmfcarbon dioxide;
 the reaction of carbon dioxide with carbon; and
» the reaction of F©®3with carbon monoxide to produce iron. (6 marks)
(i) In what physical state is the iron obtainedhe Blast Furnace? (Imark)

(b) Aluminium is obtained on a large scale fromwhte by electrolysis.

() Give the formula of bauxite. (1 mark)
(i) Name the substance that is added to baulkitang the process. (1 mark)
(iif) Give the equations occurring at each eledd. (4 marks)
(iv) What material is the anode made of? (1 mark)
(v) Why must the anode be replaced after some itmuse? (2 marks)
(vi) Mention two uses for aluminium and explain why aluminium istale for

these uses. (4 marks)

[Total: 20 marks]

12. (a) Give the meaning of the following terms:
(i) a solution; and
(i) a saturated solution. (4 marks)

(b) Copper(ll) sulfate crystals are placed in dilbg-tube, that is then gently heated.
(i) Write a balanced equation for the reaction. (2 marks)
(i) Statetwo observations that can be made during the expetimen (2 marks)

(c) A group of students are given a mixture thattains sand, ammonium chloride and
some kitchen salt.
Describe in detail how the students can obtaparsge samples of each substance
present in the mixture.
Diagrams of the apparatus used must be included. (12 marks)

[Total: 20 marks]
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Section 1: Answer all questions in this section: Wke your answers in the spaces provided.

1. (a) Airis a mixture of gases. Complete thedwihg table with the appropriate names
and approximate amounts of gases that make up air.

Gas Percentage Amount
0.03%
Oxygen
78%

(3 marks)
(b) In the laboratory, oxygen can be prepared fngairogen peroxide.
() Write the chemical equation that shows thact®n of hydrogen peroxide to
give oxygen.

(2 marks)
(i) Give the name or the formula of the catalysed for this reaction.
GEE—
(1 mark)
[Total: 6 marks]
2. Silicon has three isotopes, indicated her&bB andC: A=29,B=%9,C=¥9. 6
. . e/
(&) How many electrons are present in an atom of is0f¢p
(1 mark)
(b) How many protons would be present in the nuclewmnadtom of isotopB?
(1 mark)
(c) Give the number of neutrons in the nucleus ofispropeA:
(i) IsotopeB: (iit) Isotape
(3 marks)
(d) The relative atomic mass of silicon is 28.08. Whicte of the three isotopés B
andC is the most abundant in nature?
S

(1 mark)
[Total: 6 marks]
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3. (a) Give the structural formulae, showiAdgL the bonds, of each of the organic
compounds in the table below.

Name Structural formula
ethene
propene
propane

(3 marks)

(b) Propane and propene belong to two differemidlogous series.
() Give the names of the two homologous series.
(1 mark)

(i) Give a simple chemical test that can distiistp between propane and propene.

(1 mark)
(c) Ethene and propene belong to the same homadogeries. How does the boiling
point vary as the chain gets longer within theeseti

(1 mark)

[Total: 6 marks]
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4. (a) Use the Periodic Table and give the eleatrmonfiguration of the following
elements:

carbon:

chlorine:

sodium:

(3 marks)
(b) By drawing only the outer shell of electroshpw how atoms of carbon combine
with those of chlorine to form a stable compound.

(2 marks)
(c) Give one difference between the compound of carbon andrideoand that of
sodium and chlorine.

(1 mark)
[Total: 6 marks]
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5. (a) Propane, g, is an alkane. Write a balanced equation to shbat\Wwappens when
propane is burnt in an abundant supply of air.

(2 marks)
(b) A sample of propane, of mass 8.8 g, is atdstethtemperature and pressure (STP).
(i) Calculate the number of moles of propane.

(2 marks)
(i) What volume at standard temperature and qunes is occupied by 8.8 g of
propane?
(2 marks)

[Total: 6 marks]

6. (a) Fillin the blanks in the table below:

Name or formula of oxide Type of oxide State in natre

Calcium oxide — CaO

Amphoteric oxide Solid
Neutral oxide

Sulfur dioxide — S@ Gas
(3 marks)

(b) (i) What is an amphoteric oxide?
(1 mark)

(i) Write the equation for the reaction of sulfdioxide with sodium hydroxide
solution.

(2 marks)

[Total: 6 marks]
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7. (a) Chlorine gas can be prepared by the oxidaifoconcentrated hydrochloric acid by
manganese(lV) oxide. How can the presence of ctdagas be tested? Indicate what
would be observed.

(3 marks)
(b) When hydrogen is heated with lead(ll) oxide thllowing reaction takes place:
H, + PbO— Pb + HO

(i) What property of hydrogen is displayed by the reacshown above?

(1 mark)
(i) Indicate an observation that can be observed wiismaaction is carried out.

(1 mark)
(i) What safety precaution should be taken in the kooy to prevent the
hydrogen from exploding during this experiment?

(1 mark)

[Total: 6 marks]

8. (a) Indicate whether each of the following sahses is acidic, alkaline or neutral: 6

acidic / alkaline / neutral

(1) Vinegar
(i) Household bleach

(i) Pure water

(iv) Caustic soda

(4 marks)
(b) Suggest a possible pH value for:
() pure water:
(i) afizzy soft drink:
(2 marks)

[Total: 6 marks]
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9. A Form 5 student carried out an investigatioa.gtaced a piece of magnesium into each
of three beakers containing magnesium sulfate isoluiron(ll) sulfate solution and
copper(ll) sulfate solution respectively. Similatperiments were done with pieces of
copper and iron.

He drew up the following observations:

Magnesium sulfate (aq) | Copper(ll) sulfate (aq)| Irorfll) sulfate (aq)
Magnesium Copper precipitated Iron precipitated
Copper No reaction No reaction
Iron No reaction Copper precipitated

(a) List the three metals in order of their reactivityith the most reactive first and the
least reactive last.

(3 marks)
(b) If each of the three metals (magnesium, copperiam) is added to a solution of
sodium sulfate, no reaction takes place. What eandncluded about the reactivity
of sodium compared to that of these three metals?

(1 mark)
(c) Silver powder was added to each of the three agusolutions mentioned above,
and no reaction was observed. What can be conclabledt the reactivity of silver
compared to that of the three metals?

(1 mark)
(d) Predict what would happen if a piece of magmass placed in a beaker containing
silver nitrate solution.

(1 mark)

[Total: 6 marks]

10. Complete the following paragraph using theolwlhg words. Each word can be usg

once, more than once or not all.
no, one , two, three, four, five, allotropes, isoftes, electricity

Diamond and graphite are two obarar Diamond acquires its

hardness because each carbon atom is held stréygly covalent

bonds, leaving free electrongrdphite every carbon atom is held

by covalent bonds, with the nurobéree electrons per atom being

. Thus graphite conducts while diamond does not.

[Total: 6 marks]
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Section 2: Answer TWO questions from this sectionWrite your answers in the lined pages
provided.

11.

12.

When hydrochloric acid was poured over a padeon in a test tuhea solutionA was
formed and a colourless gZswas releasedlhe colourless gag burned with a pop.
When a few drops of sodium hydroxide solution wedeed toA, a green precipitatB
was obtained. When a few drops of silver nitratéuttmn were added to some
hydrochloric acida white precipitat€ was obtained.

A white solidD gave a bright yellow flame when placed on a pidceichrome wire in
the non-luminous part of a Bunsen flame. A soluttd® gave no visible reaction with
sodium hydroxide solution but gave a white preaigE with barium chloride solution.
On adding hydrochloric acid to precipit&ethere was no reaction.

(@) Give the name or formula &, B, C, D, E, andZ. (10 marks)

(b) (i) Give the ionic equation for the reactionffvith sodium hydroxide. (3 marks)
(i) Give the equation for the reaction of hydrochloacid with silver nitrate
solution. Your equation should include state syrabol (2 marks)
(i) State what would be observed when a glass rod dipp® a concentrated
ammonia solution is brought close to the mouth dest tube containing a

concentrated solution of hydrochloric acid. (1 mark)
(iv) Write the equation of the reaction that takésce in part (iii). (2 marks)
(v) When hydrochloric acid is added to calcium ceudte, a gas is evolved. Give

the equation for this reaction. (2 marks)

[Total: 20 marks]
Human activity can unfortunately cause a Idtaim to the environment.

(@) (i) Car engines produce oxides of nitrogen mwiteere is no nitrogen in car fuels.

Explain briefly. (2 marks)

(i) Mention another source, apart from carst fv@duces oxides of nitrogen that
are released into the atmosphere. (1 mark)

(iif) How does a catalytic converter help to make exhaust from cars less harmful?
(2 marks)

(iv) What health problems are associated withptesence of oxides of nitrogen in
the atmosphere? (1 mark)

(b) (i) ‘Carbon dioxide is a greenhouse gas’. laxpbriefly this statement. (3 marks)
(i) Mentionone effect that is caused by greenhouse gases. (1 mark)

(c) Both nitrogen dioxide and sulfur dioxide cabtte to acid rain. Give balanced
equations to show the reaction of nitrogen dioxi€,, and sulfur dioxide, S£
with rainwater. (4 marks)

(d) (i) In recent years much has been done tot lihe use of certain substances in

aerosols (sprays). What are such substances kn&vn a (1 mark)
(i) What is the effect of such substances onetimaronment? (1 mark)
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(e) This question refers to the following reacti@@O(g) + Q(g) — 2COx(Q)
Assuming thatll gaseous volumes are measured at the same temgeire and

pressure calculate:

(i) the volume of oxygen that is required to react \@iBhcn? of carbon monoxide;
(2 marks)

(i) the volume of carbon dioxide that is producedhe reaction. (2 marks)
[Total: 20 marks]

13. (a) (i) Use the copy of the Periodic Table iweghe electronic configuration of the
first three elements in Group 2. (3 marks)

(i) Use the electronic configuration of thesemeénts to explain how the reactivity

of the elements in this group varies as you go dénam one element to the

next. (4 marks)
(iif) Based on your reasoning in part (ii), likkese three elements in order of their
reactivity with the most reactive first. (3 marks)

(b) (i) Explain why one would expect the elememsGroup 1 to react similarly to

those of Group 2. (2 marks)
(i) Place the elements sodium, potassium, msigneand calcium in order of the
chemical reactivity. (2 marks)

(c) () When salts of elements in Group 2 arealis=d in water they are said to cause
temporary or permanent hardness. Explain how teampohard water is

different from water that has permanent hardness. (2 marks)
(i) List two disadvantages of hard water. (2 marks)
(iii) List two things that one can do at home to soften wateh wirmanent

hardness. (2 marks)

[Total: 20 marks]

Question 14 ison the next page.
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14. Consider the following reactions:

Reaction 1: compound Ais CHsCH=CH,
CHCH=CH, + Cl, - compound B

Reaction 2: compound Cis CHCHg
CH3CH3; + ClL - compound D

Reaction 3: @HsOH +compound E - C;HsCl + POC} + HCI

(@ (i) Name compounds, C, and E. (3 marks)
(i) Give the structures of compounB@isandD. (2 marks)
(b) What conditions are necessary for Reaction 2 tor@cc (1 mark)

(c) Ethanol, GHsOH, can react with ethanoic acid, gEDOH, under appropriate

conditions.

(i) What is this reaction called? (1 mark)
(i) What conditions are necessary for this regcto occur? (2 marks)
(i) How would one know that the reaction todige? (2 marks)
(iv) Give a balanced equation for this reaction. (2 marks)
(v) What is the name of the organic product? (2 marks)

(d) Ethanol reacts with sodium liberating a gasveGa balanced equation for this
reaction. (2 marks)

(e) Ethanol can be changed into ethanoic acidgusitest tube reaction.
(i) State the reagent that can be used for dastion. (1 mark)

(i) What is the colour change when this reactioours? (2 marks)
[Total: 20 marks]
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