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INSTRUCTIONS AND INFORMATION

1.

10.
1.

12.

Write your centre number and examination number in the appropriate spaées on the
ANSWER BOOK, : _ :

- This question paper con3|sts of TEN questions. Answer ALL the questidns in the

ANSWER BOOK,
Start EACH question on a NEW page in the ANSWER BOOK.

Number the answers correctly according to the numberihg system used in this question
paper. - : ' :

Leave ONE line between two sub questions for exarhple between
QUESTION 2.1 and QUESTION 2.2. : : :

You may use a non-programmable calculator. -
You may use appropriate mathematicai instruments.
You are advised t'o. use the attached DATA SHEETS..

Show ALL formulae and substitutions in ALL calculations.
Round off your fina} numerical answers to a minimum of TWO decimai places,

Give brief motivations, discussions et cetera where required.

Write neatly and legibly.
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QUESTION 1: MULTIPLE CHOICE

Four options are provided as possible answers to the following questions.
Each question has only ONE correct answer. Write only the letter (A-D)
next to the question number (1 4 - 1.10) in the ANSWER BOOK,

for example 1.1 D.

1.1

12

1.3

1.4

Which one of the following organic compounds contains a carbonyl group?

oo mP

Haloalkanes

Alkanes

Alcohols _
Aldehydes {2)

Which one of the following reaction types represents the conversion of
ETHENE to CHLOROETHANE?

o0 mwP

Substitution
Hydrohalogenation
Dehydrogenation

Elimination - , (2)

in which one of the following reaction types is methyl methanoate formed?

A

B
C
D

Esterification

Hydrolysis

Dehydration -

hydration )

50 cm® of a 0,4 mol.dm™ solution of hydrochloric acid is poured on to 5 g of
magnesium powder inside a small test tube at room temperature. Which one
of the following factors will increase the rate of this reaction?

A

B

O

Using 100 cm?® of a 0,1 mol.dm™® solution of hydrochloric acid at room
temperature. '

Using 5g of magnesium ribbon. ‘
Decreasing the temperature of the acid solutionto 10°C
increasing the temperature of the acid solution to 80 °C (2)
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1.5

1.6

O W

Number of moleouids

The temperature of the mixture is now increased to 500 °C.

Which ONE of graphs A to D represents the distribution curve of the mixture
at this higher temperature? A ' :

A A
B B
cC cC
D D )

A mixture of SO, gas and O, gas was placed into a closed container at 300°C

with a small amount of V,0;. g
280,(g) + Ox(g) = 2504g)

At certain times, various changes in the physical cb‘nditions applicab!e tothe

reaction or to the chemicals themselves, were made.
The graph below represents the rate of reaction against time.

&%

Reaction Rate

e

L » 2 0

X ]
) - Time (8) _ ‘
Which orie of the changes below explains the change in the graph at 20 s?
Decrease in pressure.
Increase in pressure.
Decrease in temperature. ‘
D Addition of a catalyst, : (2)
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17 Consider the ionisation reaction below:

H,S04(aq) + H00) = HSO, (aq)+ H,0" (aq)

A conjugate acid-base pair is:

o)

U O

H,S0, ; HSO;
H,S0, ; H0O
H,S0, ; H0
HSO; ; Hi0' | )

1.8 During the electrolysis of a concentrated sodium chloride solution, water is
reduced and not sodium ions because...

A

B
C
D

Na* is a stronger reducing agent than H;O.
Na'is a stronger oxidising agent than H,O.
H,O is a stronger reducing agent than Na".

H,0 is a stronger oxidising agent than Na’. (2)

19 A solution of copper (1) chioride (CuCl,) must be stored in a metal container.

Which one of the following metals should " be used?

A Ag

B Zn

C Mg

D Fe : : (2)

110 Which one of the following fertilizers provides the least nitrogen per mole of
fertilizer? Co

A

B
Cc
D

Ammonium phosphate

Ammonium nitrate

Potassium nitrate

Calcium nitrate (2)

[20]
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QUESTION 2 (Start on a new page.)
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The letters A to F in the table below represent eight'organic compounds.

@

3

opyright reserved

A H B CHyCOCH,CH,CH,
H-C—H C
H“?"T—?_?_?_?"H D CHCCH,CH,
H ‘H H Br H- E
H— ? —H 3-chloro-3-ethylheptane
H=C—H F CH,COOH
4 _
2.1 Write down the IUPAC name of 'compound A - :
2.2 Write down the general formula of the homologous series to which compound -.
C belongs. ‘ : S L (1
23 Write down the structural formula for compound E. 7 .
24 Write down the name of the functional group to which compound D belongs. ) 4]
2.5 Draw the structural isomer for compound F - @
2.6 Write down the name of the homologous series to which compound B -
belongs. §))]
[10]
" QUESTION 3 (Start on a hew page.)
Learners investigate the evaporation of ethanol, ethanal and ethanoic acid. They
place 2 ml of each of the liquids in a waich glass. They then observe the change in
the volume of the liguids. , - . :
B C
ETHANOL ETHANAL ETHANOIC ACID
3.1 -Which one of the above liquids would have the largest volume after.1 0 mins? (D)
3.2 Give an explanation for the answer to QUESTION 3.1, (3)
3.3 Which one of the liquids will have the highest vapour pressure after 10 mins.? M
5.4 Give an explanation for the answer to QUESTION 3.3. ' (3)
[8]
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QUESTION 4 (Starton a new page.)

The flow diagram below represents various organic reactions. Study the reactions
and answer the questions that follow.

__.....-
]
g

QO—X

4.1 State the reaction condition required for reaction I
42  Write down the formula of the catalyst used in reaction IL.

4.3 Propane reacts with excess oxygen. Write down a balanced equation for this
reaction using molecular formuiae. : o

4.4 Use structural formulae a write a balanced equation for reaction IIL.

A structural isomer of the prbduct of reaction I is reacted with butanoic
acid, to form an ester.

45  Write down the name of the catalyst used in this reaction.
4.6 Write down the structurai formula of the ester that is formed.
4.7 Name the ester that is formed Question 4.6

QUESTION 5 (Start on a new page.)

Ethene is used as a monomer in the preparation of a macromolecule, polyethene.

5.1 Define a macromolecule.
5.2 Name the process by which polyethene is manufactured.

53 Wirite down the structural formula for the monomer used to prepare polyethene.

Copyright reserved
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(1)
(1)

(3)
3)

(1)
(2)
@)

[13]

(2)
(1
)
51
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QUESTION 6 (Start on a new page.)}

In investigating

the factors that affect the rate of- reaction, some learners react

calcium carbonate with excess dilute hydrochiloric acid, in a conical flask. The
apparatus is setup as shown below.

The change in mass of the conical flask and its contents are recorded every minute.
The results for this investigation are shown in the table below.

Time (s)

0| 1 2 3 4 5 6 7 8 9

IMaSS of flask and its contents (9}} 178 [176,2/174,1172,71172,3172,21172,1172,1172,1172,1

6.1
6.2

6.3

6.4
6.5

6.6

Wiite down an investigative question for this investigation. (2)
State the independent variable for this investigation. (1)

The above table is re-drawn in the special answer sheet provided.

Complete the table by filling in the values for the mass of CO, _
produced. : (2).
Plot a graph of mass of CO, produced vs time elapsed. : (5)

Give a reason why the mass of the flask and its contents remains
constant after 6 s. : (1

Calculate the fotal volume of COZ (g) broduced at room temperature
(25 °C). Assume the molar gas volume of COZ (g) atthis . _
temperature is 24,46 dm*>. - o | (3)

. The experiment is now repeated at a higher temperature. The

6.7

6.8

| Copyright reserved

volume and concentration of the HCI and the mass of CaCO; used
are the same as in the original investigation.

On the same system of axes used to draw the graph in QUESTION
6.4, draw a sketch graph of mass of CO, produced vs time elapsed,

at the higher temperature. Label this graph as N. (2)

Use the collision theory to explain the difference between the two .

graphs obtained. ‘ _ (3)
[e]
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QUESTION 7 (Start on a new page.)

Ten (10) grams of hydrogen gas and 355 g of chlorine gas are heated togetherin a
sealed 500 cm® container. Equilibrium is reached at 450 °C,

Hz (g) + Cl(g) = 2HCI(9) ; AH<Q

The equilibrium constant for this reaction at 450 °C is 60.

C 7.4 Calculate the mass of chlorine gas present at equilibrium. ‘ (10)

The témperature is now increased to 550 °C while the volume is kept
constant. The system reaches a NEW equilibrium,

7.2 State Le Chatelier’s principle. : , (2)

7.3 How will the following be affected in this new equiﬁbrium? Write down only
INCREASE, DECREASE or REMAINS THE SAME.

'7.34  The equilibrium constant. ' - (1)
732 Thevolumeof Hapresent.- o - M
74 Use Le Chatelier’s principle to explain the answer to QUESTION 7.3.2. - @
[16]

QUESTION 8 (Start on a new page.}

8.1 Concentrated hydrochloric acid with a concentrétion of 10 mol-cl'fn‘3 is diluted
to form 500 cm® of a 0,25 mol-dm™ solution.

8.1.4 ls the diluted hydrochloric aéid a strong acid or a weak acid? . (1)

812 Calculate the volume, in cm®, of the concentrated hydrochloric acid _
that must be used. . B . (5)

8.1.3 Calculate the pH of the 0,25 mot-dm™ solution of HC\. 3)

8.2 Calcium carbonate forms a large percentage of sea shells. In orderto
. determine percentage purity of the calcium carbonate in sea shells, learners

react 5 g of powered sea shells with the 500 ecm® of the diluted hydrochloric
acid prepared in QUESTION 8.1. The reaction that takes place is _ :
represented by the following balanced equation.

CaCO; () + 2HCI(ag) — CaCly(ag) + HO (. + COz(9)
The excess HCI is then titrated with 140 cm® of a 0,2 mol-dm™ solution of

sodium hydroxide.

8.2.1 Calculate the mass of CaCO, presentin the sample of sea shells. (8)

8.2.2 Calculate the percentage purity of the calcium carbonate in the in the
sea shells. - - (3)
[20]
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QUESTION 9 (Start on a new page.)

9.1

8.2

pyright reserved

An 800 m athlete, was recently placed first in an international event after the
original winner was disqualified. This athiete was required fo return the silver
medal and receive a new gold medal. When the silver medal was returned it .
had scratch marks.

The following apparatus was setup to coat the medal with a thin layer of
silver. . - ,

Electrods p —1 ‘
——Silver Medaf -

A _ N j”—‘ AgNO; solution
9.1.1  Will the medal be the anode or the cathode?

9.1.2  State the direction in which the current must flow in the external
circuit. (State from silver medal to P or P to silver medal)

9.1.3  The concentration of the é!ectrofyte solution (AgNQ,) remains
constant during the process, Briefly explain why this happens. -

9.14 Givethe symbol for the metal that must be used as electrode P.

An electrochemical celi is setup under standard conditions as shown below. -
Copper (Cu) is used as the cathode and an unknown metal Y as the anode of

8.2.1 State the standard conditions that are applicable to this cell.
922 State the energy conversion that takes place in this cell.
9.2.3 State two functions of the salf bridge.

9.2.4 Use the information given to identify the metal Y. Show ali calculations.
- 9.25  Write down the oxidation half reaction.

9.2.6  Write down the cell notation (symbolic notation) of this cell.

N

(D

@
(1) -

@
(1)
(2)
(©)
(2)
(3)
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- Some silver nitrate (AgNOs(eq)) is added to the Cu half-cell.

927 How will the reading on the voltmeter be affected? Write down .
INCREASE, DECREASE OR REMAIN THE SAME.

9.2.8 Give an explanation for your answer in QUESTION 9.2.7.

QUESTION 10 (Start on a new page.)

10.1

10.2

The fiow diagram below shows two lndustnal processes that result i in the
production of a fertilizer, X.- :

Process A " Process B

N, H, | | NH

Slep 2| O

Siep 3
Y . HNC,

L

X

- 10.1.1 Write down the name of Process A.

10.1.2 Name the method used to obtain the N, (g) used in Process A

" 10.1.3 Write down the name of Process B.

10.1.4 Name the catalyst used in Step 1 of Process B.
10.1.5 Write down the formula of the other reactant in Step 3 of Process

September 2017

0}

(3)
[24]

(1y

(N
(1)
(1)
B. 1)

10.1.6 State two reasons why it is necessary to manufacture fertilizers on an

industrial scale.

10.1.7 Give the name of fertilizer X that is produced.

The foliowing information is found on a 50 kg bag of a fertlllzer that you
purchase for your lawn.

22: 10 : 18 (22)

" 10.2.1 What information can you obtain from these numbers?

10.2.2 Calculate the percentage composition of the nutrients in the bag.

@
M

()
(3)

10.2.3 The number 18 in the ratio above represents a particular element.

Briefly discuss the role this element plays in the development and
growth of plants

(2)
[15]

TOTAL : 150
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PAPER 2 (CHEMlSTRY}
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VRAESTEL 2 (CHEMIE) =
| TABLE f: PHYS!CAL CONSTANTSITABEL 1: FISIESE KONSTANTES
| NAME/NAAM T SYMBOLISIMBOOL = VA_LUE/WAARDEW
St v Aoexicea |
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Avogadro's constant s ) Ny : : 6,'{:)2;:102?%0@“1" o

" | Avogadro-konstante

| TABLE2: FORMULAEITABEL 2 FORMULEs  ~

m . N-
A=—— . M=——
o M N,
n om ' \'
= orfof ¢c=— A=—ror
c v rlo v £V
CaVa _Pa - - ' L
CpVe Ny o e PH f-l-og[lziaoj '

Kw = [H;0"J[OH] = 1 x 10" atiby 208 K-~ - -

Ecen = Eciose * Eanode /Esa = Egoss — Eooae

orlof_ L o S e
Ei = El?éducﬁnn — E Qyigaton ' Eny = Eugorsie — E:se{;l&aﬂe R

orlof

2] = [} : 1] .
E onuﬁshgagent Ereducinganeﬁt / Esel = Eoksldeenwlddel . Eredusaemidde! .
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TABLE 4A: STANDARD REDUCTION POTENTIALS
TABEL 4A: STANDAARD-REDUKSIEPOTENSIALE

Half-reactions/Halfreaksies | E® (v)
Fofg) + 2~ ~ 2F- +2,87
Co*+e o Co* + 1,81
HaOz + 2H* +20° = 2H:0 +1,77
MnO +8H* + 5e- Mn2* + 4H20 + 1,51
Cix(g} + 2e- 20t +136
CrO7 +14H*+6e- = 2Cr*+7H:0 | +133
Oz(g) + 4H* + de~ .. 2H20 +1,23
MnO:+ 4H* + 28~ . Mn?* + 220 +123
Pt#*+2e- _ pt +1,20
Brz(f) + 2e~ «~ 2Br +1,07
NO; +4H"+3e- « NO(@) +2H:0 | +0,96
Hg?* +2e~ = Hg(® + 0,85
Agt+e o Ag ‘ +0,80
NO, +2H*+e ~ NOAg)+H:O | +0,80
Fe*+e . Fe? +0,77
O2(g) + 2H* + 2~ w  H20: -  +0,68
+2e° o 2 +0,54
Cut+e~ = Cu +0,62
SOz +4H" +de- . S+2H.0 +0,45
2H0 + 02+ 4e — 40H- +0,40
Cut*+2e- « Cu +0,34
SOZ +4H*+2e- « SO2g)+2H.0 | +0,17
Cu* + g Cu* +0,16
Sn* +2e~ . Sn* +{0,15
S+2H*+2¢- . H:S(g) +0,14
2H*+2e o HiAg) 0,00
Fe*+3s = Fe - 0,08
Pb*+2e~ . Pb -0,13
Sn*+2e- - Sn -0,14
Ni?* +2e- o Ni - 027
Co*+2e ~ Co -0,28
Cd*+2¢e~ . Cd - 0,40
Cr*+e- o Cr* - 0,41
Fe*+2e- . Fe -0,44
Cri*+3e ~ Cr - -0,74
ZIn*+2e . 7n -0,76
2H20 + 28~ w  Hy(g) + 20H- - 0,83
Cr*+2e- . Cr - 0,91
Mn*+2e~ . Mn -1,18
Al +3e" o Al -1,66
Mg +2e- -~ Mg ~ 2,36
Na*+e . Na -271
Ca*+2¢ . Ca - 2,87
Sr*+2e- . §r - 2,89
Ba**+2e- . Ba -2,90
Cs*+e ~ Cs =292
K*+e - K ~2,93
Lit+e~ o ki - 3.05

Increasing reducing ability/ Toenemende reduserende vermoé
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_ TABLE 4B: STANDARD REDUCTION POTENTIALS
TABEL 48: STANDAARD-REDUKSIEPOTENSIALE

Preparatory Examinations - September 2017

Half-reactions/Halfreaksies | g9 (
Li*+e = L -3,05
Kreew = K -293
Cs*+e = Cs -2,92
Ba?t+2e- = . Ba -2,.90
SR*+2e = Sr -289
. Ca?+2 = Ca -287
Na*+e === Na -~ 2,71
Mg? +2e- = Mg ~2,36
AB* + 3g- AL - 1,66
Mn2*+2e = Mn —-1,18
Crt+2e = Cr - 0,01
2H:0 + 2 = Hofg)+20H- | -083
Zn*+2e = LD -0,76
o Cr*+3e = Cr -0,74
~ Fe2*+2e" « Fe - 0,44
Ct+e = Cr -0,41
Cd*+2e- = Cd - 0,40
Co*+2e = Co- - 0,28
Ni2*+2e~ = Ni -0,27
Sn**+2e- « Sn -0,14
Pb2*+2¢- = Pb -013
Fe¥*+3¢ = Fe © —0,06
2H*+2e- <« Hz2g) 0,00
S+2H*+2e = HS5(@ + 0,14
Sn™ +2e" = Sn?* 40,15
Cu*+e = Cut +0,18
SO% +4H*+2e" = SO2Ag)+2H0 | +0,17
Cu*+2e « Cu + 0,34
IH O + Oz +4e = 40H +0,40
SOz +4H* +4e” = S+2H0 +0,45
Cut+er = Cu ‘ +0,52
Lb+2 e 2F + 0,54
Onlg) + 2H +26° = H:02 +068 |
_ Fet*+g~ = Fe* +0,77
NO, +2H*+& = NOxg)+H0 | +080
Agrre = Ag +0,80
Hg?* +2e~ = Hgid + 0,85
NOj; +4H" +3¢" . NO(g)+2H0 +0,96
Brz(f) + 2= = 2Br +1,07
PiZ*+2e = Pt +1,20
MnOz+ 4H* + 2e- = Mn# +2H20 +1,23 |
. Oag) +4H*+4e” = 2H0 +1,23
Cr02 +14H"+6e = 201 +7H0 | +133
Cla(g) + 2e 2k +1,36 :
MnQO ; + 8H* + 5e- Mn2* + 4H:0 | 4151
HoOz + 2H* 42 e = 2H0 +1,77
Co*+e = Co* + 1,81
Falg) + 2e- 2F- + 287
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minations - September 2017

Time (s)

Mass of flask and its contents (g)

178

176,2[174,11172,71172,31172,2172,

172,11172,1172,1|

‘ Wlass of CO, (g) produced (@)
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