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2

Period 2 of the periodic table is shown in Table 1.1 below.

Table 1.1.

lithium | beryllium | boron

carbon | nitrogen | oxygen | fluorine

neon

(a) Choose from the elements given in Table 1.1 to answer the following questions.

Each element may be used once, more than once or not at all.

State which element

(i) forms an ion with a charge of 2,

(b) A nitrogen atom forms an ion, which has a formula 1iN3_.

Complete Table 1.2 about the nitrogen ion.

Table 1.2
subatomic particles number of subatomic particles
p (protons ) 7
e~ (electrons) ) I
n (neutrons) ) IR

[1]

[1]

[1]

[1]

[1]

[2]

(c) Describe the formation of lithium and oxide ions when lithium reacts with oxygen.
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For
(d) Explain why molten lithium oxide conducts electricity. Fxaminers
.................................................................................................................. 2]
(e) Write the chemical formula for beryllium chloride
.................................................................................................................. [1]
[12]
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2 When aqueous copper(1l) sulfate is electrolysed, reactions occur at the inert
carbon electrodes, cathode and anode.
The apparatus is shown in Fig. 2.1.

(@)

(b)

(c)

(d)

(e)

(f)

/electrolyte

anode\ -~
cathode
external
I+ circuit
| 1
Fig 2.1

Describe what is meant by the term electrolyte.

Sodium cannot be produced by electrolysis of aqueous sodium chloride
using inert electrodes.

Suggest how sodium can be produced from sodium chloride by electrolysis.

[1]

[1]

[2]

[2]

[1]
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Lead sulfate is an insoluble salt.

(a) Zinc sulfate reacted with compound X to produce lead sulfate.

Name compound X.

.................................................................................................................. [1]
(b) Give the name of the type of a chemical reaction that is used to prepare
insoluble salts.
.................................................................................................................. [1]
(c) Aflowchart shows the steps involved in the preparation of a pure, dry sample
of lead sulfate from the mixture.
Complete the flowchart by filling in step 2 and 3.
Step 1 | mix zinc sulfate and compound X
Step 2 [() oo
Step 3 [({i) oo
Step 4 |dry the insoluble salt (lead sulfate)
[2]
(d) Neutralisation is the method of preparing soluble salts.
(i) Complete the word equation for the neutralisation reaction used to
prepare sodium chloride.
sodium carbonate + ... —  sodium chloride +
carbon dioxide + ..o, [2]
(ii) Describe the chemical test for carbon dioxide.
L(SS ] SO PP RPP PP PPRPPPIN
PO SUI. e et
........................................................................................................... [2]
[8]
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In an experiment, 600 cm? of 1.5 mol/dm?3 of sulfuric acid, a strong acid,
reacted with excess magnesium hydroxide to form a soluble salt, magnesium
sulfate and water.

(a) Interms of dissociation of ions, explain the meaning of strong acid.

(c) Balance the chemical equation for the reaction.

Mg(OH), +  H,SO, — MgSO, + H,0

2

(d) Calculate
(i) the number of moles in 600 cm? of 1.5 mol/dm? of dilute sulfuric acid,

(ii) the relative formula mass of magnesium sulfate,

(iii) the mass of magnesium sulfate produced in the reaction,

(iv) the number of water molecules produced in the reaction.

water molecules =.......cccoeeeenan...

[1]

[1]

[1]

[2]

[1]

[2]

[2]
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(e) Ascorbic acid, known as Vitamin C, is a weak acid. Analysis of 100 g of Examiner's

U.
ascorbic acid shows that it contains 40.92 g carbon, 4.58 g hydrogen and >
54.50 g oxygen.

(i) Calculate the empirical formula of ascorbic acid.

Empirical formula......................... [3]

(ii) The relative formula mass of ascorbic acid is 176.
Calculate the molecular formula of ascorbic acid.

Molecular formula........................ [2]
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5 Zinc reacts with dilute nitric acid. Fxaminers
Zn + 2HNO, — Zn(NO,), + H,
(a) State the observation made during the reaction.
.................................................................................................................. [1]
(b) The experiment was used to investigate the rate of reaction of zinc when
reacted with dilute nitric acid. All other conditions remained the same.
The size of the pieces of zinc were:
A - zinc powder
B - granules
C - lumps
Complete Table 5.1 by filling in the sizes of the pieces corresponding to the
rate of reaction.
Table 5.1
Size of
the piece | ;: .
1) L) ()
of zinc (0 (id) (i)
Rate of
reaction 10 24 3
cm®/min
[2]
(c) The experiment was repeated with dilute nitric acid at higher temperature.
In terms of collision theory, describe the effects of higher temperature on the
rate of reaction.
.................................................................................................................. [2]
(d) Interms of change in ionic charge, explain why nitric acid is reduced.
.................................................................................................................. [1]
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(e) Fig. 5.1 shows the energy level diagram for the reaction.

E

A

reactants

energy/J

progress of reaction

Fig. 5.1

(i) State with a reason, how the energy level diagram shows whether the
reaction is endothermic or exothermic.

........................................................................................................... [2]

(ii) State the change that occurs on the energy level diagram when a

catalyst is added to the reaction.
........................................................................................................... [1]
(f) Name the ore of zinc used to produce pure zinc.

.................................................................................................................. [1]
[10]
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In an experiment, different mixtures of metals and metal oxides were heated.

Table 6.1 shows the results.

Table 6.1

mixture

reacts/no reaction

products if any

copper(Il) oxide + iron

reacts

iron oxide(II) and copper

iron(IlI) oxide + zinc

reacts

calcium oxide + copper

no reaction

no products

(a) Identify the two products formed when iron(III) oxide reacts with zinc.

(b) Arrange the metals calcium, copper, iron and zinc in the order of reactivity.

most reactive

least reactive

(c) Explain why there is a reaction between copper(Il) oxide and iron.

(d) Aluminum is high in the reactivity series but does not react with water or acids.

Give the explanation that accounts for this apparent unreactivity of aluminium.

[2]

[2]

[2]
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(e) The presence of calcium sulfate and magnesium sulfate in water causes EX""L’;’S"’;"‘”S
the hardness of water.
(i) State the type of hardness caused by the presence of these two compounds.
........................................................................................................... [1]
(ii) Describe one way of removing the type of hardness in (i).
........................................................................................................... [1]
[10]
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Esters, fats and polyesters all contains the ester-linkage.
Fat is a natural macromolecule found as the main constituent of food.

(a) Give the other two main constituents of food.

For
Examiner’s
Use

.................................................................................................................. [2]
(b) Ethyl ethanoate is an ester formed by the reaction of ethanoic acid and
alcohol Z.
(i) Name alcohol Z.
........................................................................................................... [1]
(ii) Draw the molecular structure of ethanoic acid.
[2]
(iii) The structural formula of ethyl ethanoate is shown in Fig. 7.1.
Circle the ester linkage in the structure.
o
H—C—q’ H H
4§ O-C-C-H
| |
H H
Fig. 7.1
[1]
(iv) Give one use of esters.
........................................................................................................... [1]
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(c) A polyester is represented by the structure shown in Fig. 7.2.

O O
Il Il
c—[]—¢—o—[]—o—
Fig. 7.2
(i) State the type of polymerisation that produced the polyester shown in
Fig. 7.2.
........................................................................................................... [1]
(ii) Name the two monomers used to produce the polyester shown in Fig. 7.2.
U
2 e e e e e e e e e e e e e eeeeeeeaeeeaaese—e——————etteteetaaaaaeeaaaaaaaannn——anarrarnnnrees [2]
[10]
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8 Fig. 8.1 shows some of the stages of the purification of water from the sewage.

tank A
sewage , , , , W'th watgr
in screening [»|sedimentation|—| aeration || still contains | tank B
E—— tank tank larger
insoluble
particles
some sludge air in chlorine
out added
Fig. 8.1

(a) State the percentage composition of nitrogen in the dry air.

(b) After sedimentation, the air is mixed with water in the aeration tank.
Outline how water is purified in the aeration tank.

(c) Give the method used to remove larger insoluble particles in tank A.

(d) State the role of chlorine gas in the purification of water from the sewage.

(e) All the sludge is collected into tanks called digesters, then digested by
mixing it with bacteria that destroy the harmful substances and at the
same time produces methane gas.

[1]

[2]

[1]

[1]

State the negative effect of excess emission of methane gas to the environment.

6117/2/22

321005

For
Examiner’s
Use



15

*(d'yJ) aunssaud pue ainjesadws) wool Je ;wp 7z s seb Aue Jo 8jow suo Jo BWN|OA 8y

€01 20l ol 00k 66 86 16 96 g6 €6 26 16 06 q
wnpuaime ] | wnieqoN | wniAspusly | wniwieq | wnueisuig | wnuogen | wnyeyieg wnyny wnpuawy | wnuonig wnjundaN wnjuein wn|uioejold wnuoy| | Jequnu (owole) uojoud = q
" ON P w4 s3 10 19 wo wy nd dN n ed ulL loquiks owiole = Y X
82 €2 SSBW OILIOJE BAE|8I = B e Koy
1L 0L 69 89 19 99 S9 9 €9 19 09 69 8%
wnpen WwniqIsRA wniny L wniqi3 wniwioy | wnisoidsAq | wnigiel | wnujopes | wnidoing | wnueweg | wniyewold | wniwAposN | wniwAposseld | wnue)
n qA wl 13 OH fa ql PO n3 ws wd PN id L) SaLIas pIounoy g0} - 064
Gl €Ll 691 191 g9l 291 651 161 418 051 174} 345 ovl S8148s ploueyjue |/ - 86,
1 68 88 18
wniupoy wnipey wniouel
Y 2 14
12t 9z¢
98 a8 8 €8 4 18 08 6. 8. 9. 7] v. €L L « 18 99 =Y
uopey auljelsy wnjuojod yinwsig pea wnijfeyL Koty plo9 wnuneld wnipy| wniwsQ wnjuayy ug)sbun] wnjeyuel | wniueq | wnueyyue wnieg wnisee)
uy W od g9 ad 11 BH ny d | SO 9%y M el H e eq $J
602 102 ¥02 102 161 g6l z6L 061 98l 8L 181 8Ll 6€L iy €el
S €5 s 1S 08§ 4 8y Ly 9y 44 54 4% 84 [0i4 6¢ 8¢ 1€
uousy auIpo| wnun|iaL Auownuy urp wnipu| wnjwpe) JETNIS wnipe|ied wnipoyy wniuayiny | wneuyos) | wnuapgAlo wniqoiN | wnuoouz WNLPA wnpuoss | wnipigny
X 1 9] as us uj P By Pd Uy ny 3 o\ aN 1z A 1S qy
1L LTl 8ClL 44 6Ll Sl Ch 801 901 €01 0L 96 €6 16 68 88 g8
9 Ge e €e 4% 23 0¢ 6¢ 214 9 [*14 144 € [44 (44 0z 6l
uoydAy aujwo.g wnjus|es oussly | wnjuewsss wnyjles auiz Jaddo) [9YOIN }[eqo) ol asauebuep\ wnjwolyy wnipeuep [ wnuey; | wnipueog wnpley | wnissejod
M ig 3s sy 99 e9 uz no IN 0J CE | uiN 10 A L s 2] A
8 08 6L SL €L 0L g9 ¥9 65 69 99 6g s 2 8y 414 014 6¢
8l Ll 9l Gl i €l Zl 1
uoBuy aulolyn inyng snioydsoyd uoolis wnuwn)y wnissubepy | wnipog
Iy 19 S d IS v 6 eN
0i4 G'se 143 23 8¢ LT 174 €2
ol 6 8 L 9 4 14 €
UosN auuon|4 uabAxQ uaboN uogue) uolog wniikieg wniyi
SN E| o N ] g °g "
02 6l 9l 14} Cl 1) 6 L
14 )
wniiaH uaboipAH
9H H
14 3
0 IA A N _ | _ I |
dnoig

SjUSWa|3 3y} 4 3|qel dIPoLad ayL

133HS v1va

6117/2/22

321005



16

BLANK PAGE

The DNEA acknowledges the usage and reproduction of third party copyright material in the NSSC Assessment, with and without

permission from the copyright holder. The Namibian Government Copyright Act allows copyright material to be used limitedly and fairly
for educational and non-commercial purposes.

The Directorate of National Assessment and Examinations operates under the auspices of the Ministry of Education, Arts and Culture
in Namibia.
© MoEAC/DNEA 6117/2/22

321005



