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INSTRUCTIONS AND INFORMATION

I . N : :
e d u C at l O n 1. Write your name in the appropriate space on the ANSWER BOOK.

2, This question paper consusts of TEN questions. Answer ALL the questions in the

DEPARTMENT: EDUCATION : ANSWER BOOK.
MPUMALANGA PROVINCE

3. Start EACH questlon on a NEW page in the ANSWER BOOK

4,  Number the answers. correctly accordmg to the numbering system used in thls
question paper.

R e P LR T 5. Leave ONE line between two sub qusstions, for example between QUESTION 2.1
NATIONAL and QUESTION 2.2,
SENIOR CERTIFICATE

You may use a non-programmable calculator.

You may use appropi’iaie mathematical instruments.

You are advised to uée Ethe atfached DATA SHEETS.

© ® N o

Show ALL formu!ae and substitutions in ALL calculations.

10. Round off your finai numencal answers to a MINIMUM of TWO decimal places.

0 5 T

11. Givebrief mot[vailons dlSCUSSIOﬂS et cetera where requtred

12. Write neatly and Ieglb:iy.;

MARKS: 150

TIME: 3 hours

This question paper consists of 18 pages and 4 data sheets.
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QUESTION 1 : MULTIPLE-CHOICE QUESTIONS

Four options are provided as possible answers o the following questions. Each
question has only ONE correct answer. Choose the answer and write only the letter
(A = D) next to the question number (1.1 - 1.10} in the ANSWER BOOK , for example,
111 E.

1.1 Which ONE of the following elements is a non-mineral nutrient?

A Mg
B Na
cC ¢

D 2Zn

1.2 Which ONE of the following is a catalyst used in the Haber process?
A Silica gel
B lron oxide
C  Vanadium pentoxide
D Nickel
1.3 Consider the following reaction in equilibrium in a closed container.
4NHz(g)+302(g) 26H0 (g} +2N2(g) AH<O

Which ONE of the following changes in the conditions at equilibrium will
result in an increase in the value of the equilibrium constant, Kc?

A Increasing the ammonia concentration
B Increasing the temperature

C  Decreasing the temperature
b

Adding a platinum catalyst

MDE/September 2016
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1.4  Which type 01:‘ reaction is illustrated by the following chemicai equation

1.5

1.6

: QHzCHCHa + Hz — CHsCH:zCHa

A Esterific?ation .
B Addition
c Eliminat;ion
D Substituﬁtion (2)
A compound with mol:ecfu!ar formuta CaHsOz could be

M an alcohoél |

(ii) azcalboxy_lic:acid \

{iff) an ester :
Which ONE df the following statements is CORREGT?
A (i)only _
B (and(ionty |
C () and (i) only -
D (i)and éiii) only; (2)

Ammonium sfu!phate {(NH4)2S04 ) is dissolved in'water. Which ONE of the
following statements (egarding the solution formed, is CORRECT?

A pH=7' |
B [HsO¥]:[OH]<1X 10
C  [HO*]>[OH] =

D [Hao*]<;[OH‘] ; 2
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Consider the reversible reaction represented below:

1.7

1.8

1.9

CHsCOOH(aq) + HSO«(ag) = CHsCOO<(aq) + HeSOufac)

The strongest base in the reaction above is:

A

B

C

D

CHsCOO
CHsCOOH

HSOs

H280. @

Which ONE of the following will be changed by the addition of a catalyst?

A

B

C

D

The amount of products present at equilibrium
The concentration of reactants present at equilibriumn
The length of time for which the reaction remains at equilibriim

The time it fakes to reach equilibrium (2)

A hypothetical electrochemical cell is constructed by combining two half-cells.
The two half-reactions and electrode potentials are given below:

X(s) + 2e & X2.(aq) . E¥=415V
YHaqg) + & = Y (s) Ef = -1,5V

Which ONE of the following statements is TRUE?

A

B

X2 (aq) will be oxidised more readily than Y{s}
Y+(aq) will be one of the products formed in the cell reaction
The mass of X will increase when the céll is delivering current

Electrons will flow from X (3) to Y (s} in the external circuit when the cell
is delivering current 2)

eI ey NV A KR S
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1.10 A Zn-Cucell has béen operating for some time but the net ?cell reaction has

the cell?

not reached equilibrium. How will an increase in the [Cu®] affect the emf of

A

B

The ernf will increase
The emf will decrease |
The emf will remain the same

The emf will be zero (2)

[20]
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QUESTION 2 (Start on a new page)

Six organic compounds {A~F) are give'n in the table below.

i HaC—Hgi_-{CHQ-CHZ-CHS | HO=C—CH,—Ciy~CH,
CHs
c | ~. 9 D Pentanoic acid
HC /CH\CH,ZCH
CH, _ ﬁ
E H3C--(|3-—~—CH2—CH3 F HeC C CH,
b Sop o7 Sow,
2.1 Write down the:
2.1.1  Letter of the compound that represents an aldehyde
2.1.2  Structural formula of the functional group of compound D
2.1.3 UPAC name of compound C
2.1.4 Letter of the compound that represents a tertiary alcohol
2.1.5 Letters of compounds that represents TWO functional isomers
2.1.6 To which homologous series does compound B belong?
2.1.7 Is compound B SATURATED or UNSATURATED? Explain the answer.

MDE/September 2016
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2
(1)
(2)
(1
(3)
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2.2 Compound F is prepared in the iaboratory

MDE/September 2018

2.2.1 How can one qumk!y estabnsh whether compound F is indeed being

formed without performing a chemical test?

(1)

222 Gwe the IUPAC.name‘of the alcohol needed to prepére compound F. (2)

QUESTION 3 (Start ona new page)

[14]

The boiling points of pentane,: 2 -methylbutane and 2,2- d|melhylpropane were determined

during a practical mvestlgahon and recorded in the table below.

BOILING POINT

3.1
32
3.3
3.4

3.5

: ' MOLECULAR MASS
ALKM;“E ’ {g'mol) (°C)
Pentane 72 36
2-methylbutane 72 28
2,2-dimethylpropane | 72 £ 10

Definé the term boiling point.
State ia suitable hypothesis for the investigation.

Fully explam why pentane has the highest boiling pomt

Wthh ONE of the three compounds in the table has the highest vapour

pressure‘? Givea reason for the answer

Write down the balanced equation for the complete combustion of
pentane

(2}
@)
(4}

()

(3)
f13]
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QUESTION 4 (Start on a new page)

4.1

The flow diagram shows how two compounds can be formed from 2-bromopentane.
NaOH
2-bromopeniane (concentrated) » A
Reaction 1
Reaction 2 Reaction 3

H2S804
{concentrated)

Y

Pentan-2-ol

Reaction 1 takes place in the presence of concentrated sodium hydroxide,
Write down:

4.1.1  An additional reaction condition for this reaclion (1)
4,12 The type of reaction of which Reaction 1 is an example (1)
4,13 The structural formula of compound A (2)

Reaction 2 takes place in the presence of a certain inorganic compound.
Write down the:

414  NAME of the inorganic compound m
4.1.5  Type of reaction of which Reaction 2 is an examplé. (1)
Reaction 3 takes place in the presence of coccentrated sulphuric acid and heat.

4.1.6  Write down the type of reaction that converts pentan-2-ol to compound
A. h

LB LT R T )]
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4.2 Aleamer is preparing an ester using ethano! (molecular formula CzHaO) and
methanoic acid (molecular formula: CH2z0z).
The ba!anceg equation for the reaction is given below: _
CaHeO + CHzO2 —CaHeO2 + Hz0

4,21 Wﬁat type of reaction is represented in the equatio'n above? (1}
422 Wnte down the NAME or FORMULA of the catalyst used in this

reactlon . {1}
4.2.3 When 60 g of i impure ethanol fully reacts with excess methanoic acid,

68 g of CsHeOz2 is produced. 5

Calculate the percentage purlty of ethanol. : G

4.3

The structur{al formula of a pelymer is shown below:

. H H
i
SRR~ I L
Wntedownihe

4.3.1 STHUCTUHAL FORMULA of the monomer that is used to prepare

the above pc!ymer _ 2)

4.3.2 Type of polymensatlon reaction (ADDITION or! CONDENSATION)
that is used to prepare this polymer. 5 {1}
| [18)
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QUESTION 5 (Start on a new page)

A group of leaners use the reaction between zinc and sulphuric acid to investigate one
of the factors that affects reaction rate.

They add 6,5 g of zinc granules to excess DILUTE sulphuric acid and measure the mass
of zinc used per unit time.

The leamers then repeat the experiment using the same mass of zinc granules with
excess CONCENTRATED sulphuric acid.

The balanced equation for the reaction is:

Zn(s) + HzS0s({aq) — ZnS04(aq) + Hz2(g)

5.1 Define the term reaction rate (in words).
5.2 Write down the independent variable.
53 The results obtained for the reaction using DILUTE sulphuric acid are

represented in the graph below:

~

0.10

0.08 |-~

Amount of zinc (mol)

i
'
]
i
1
]
1
]
[
[l
i

.

0 60 140 time (s)

Use the graph to answer the gquestions below:

5.3.1 Calculate the average rate of the reaction during the first 60 s in
gram per second

5.3.2 Compare the rate of reaction at time = 140 s to the rate of reaction at
time =60 s.
Choose from GREATER THAN, LESS THAN or EQUAL TO.,

2)
(1

{8}

(1

RO AN LR

: Lo 12 ;
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The Maxwell —Bo!tzmann dlstrlbution curve below represents the number of particles

against kinetic energy for the reaction of zinc with DILUTE sulphunc acid. The graph is
labelled A. :

A

Number of particles

e

Kinetic eneérgy

54 Redraw the curve in the ANSWER BOOK. On the same set of axes, sketch
the curve that will be obtained for the reaction with CONCENTRATED sulphuric

acid, Cleaﬁy label the curves A and B, 2)

5.5. Use the collision theory to expfaln how an increase in the concentration of
sulphuric acld will affect the rate of reaction 3}
[14]
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QUESTION & (Start on a new page)
2 moles of carbon dioxide (COz) 1 mole of hydrogen (Mz2) and 0,2 mole of carbon
monoxide (CO) are sealed in a 2 dm® container. The reaction reaches equilibrium at
1 000°C. The balanced equation for the reaction is:

CO:2(g) + Ho{g) = CO(g + H0(g)

On analysis of the equilibrium mixture , it is found that the concentration of the water
vapour is 0,362 mol.dm™,

6.1 Caleulate the equilibrium constant (Ke) at 1 000°C for this reaction.
6.2 itis found that at a temperature of 1 500°C, the value of the equilibrium constant

calculated in QUESTION 6.1, decreases. s the forward reaction EXOTHERMIC
or ENDOTHERMIC? Fully explam how you arrived at the answer.

6.3 An additional 0,277 mole of water vapour is pumped into the sealed 2 dm?3
container. The volume of the container stays the same. Equilfibrium is reinstated
at 1 000°C.

6.3.1 How is the concentration of the CO (g) affected?
Choose from INCREASES, DECREASES or STAYS THE SAME.

6.3.2 Use Le Chatelier’s Principle to explain the answer in QUESTION 6.3.1.

MDE/September 2016

7
{4)
(1)

3)
[15]
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QUESTION 7 (Start on a new page)
7.1 ‘Sulphuric acgd isa strong diprotic acid.
Define the term strong acid : : ()
7.2 HSO4 can behave either as an acid or a base.
7.21 Givethe term that is used fdr substances such as HSO4' (1)
7.2.2 Wnie down the balanc¢ed equation for the reaction of HSO4" with Hz0 in
which HSO4 acts as an acnd _ (2}
7.3 Calculate the pH of & Mg(OH)z solution with a concentration of 0,2 mol-dm,
Assume that Mg(OH)z dlssoc1ates completely. : (4)
74  Vinegaris (3 5% ethanorc acid by mass, with the rema:mng mass being a

solvent. To determine the percentage of ethanoic acid in a vinegar sample, it is
titrated agamst a NaOH solution. The balanced equation for the reaction is:

CH'sCOOH(aq) + NaOH(aq) — CHaCOONa(aq) + Ha0(¢)

Ailg sample of vmegar is titrated against a 0,309 mo}- dm“” NaOH solution.
19,57 cm? of: NaOH is requlred to reach end point.

7.4 Determlne the mass of the ethanoic acid in the 10 gfsample (5)

7.4.2 Show by calcufahon that the percentage of the ethanoac acid is
W|th|n the given range. : (2}

The table be[ow prow_des information of three different indicétors:

; : COLOUR CHANGE
[NI?ICATOB : COLOUR CHANGE oH RANGE
Methyl orange: Red — yellow 1 30-44
Bromothymo! blue Yeliow — blue - 6,0-786
Pheriolphthalein Colourless - pink '8,2-98

743 Use the mformatlon in the table above and choose a su1tab|e indicator to
use in the above titration, Give a reason for the answer. 2)

744 The ethanoate jons ‘that form during the react:on react with water
accordmg to the balanced equation below:

§ CHaCOO (aq) + HeO (8) = CHCOOH (aq) + OH (ag)

Wnte down the name 'of the process described by 1he underlined phrase.

(1)
[19]
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QUESTION 8 (Start on a new page)

The two half-cells, Fe{s} | Fe®*(aq) and Oz(g) | H20(¢) In acid solution, are used to set up
an electrochemical cell. The cell operates under standard conditions.

8.1

8.2

8.3
8.4
8.5

8.6

Write down TWO standard conditions, other than temperature, which apply to
this electrochemical cell.

Give TWO reasons, besides being a solid, why platinum is a suitable electrode
in the above cell.

Write down the half-reaction that takes place at the cathode of this cell.
Write down the cell notation of this cell.
Calculate the initial emf of this cell.

The reading of the voltmeter becormes zero after using the cell for several hours.
Give a reason for this reading by referring to the cell reaction,

(2

3]
@
(3)
(4)
(1)

14}
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QUESTION 8 (start: on a new page)

The diagram below show an electrolytic cell used to coat a nickel cbin with silver.

9.1
9.2
9.3
9.4

9.5

9.6

POWER

Electrolyte

Electrode

: Nic‘kel coin :
Which electrode (anode or cathode) does the nickel coin Eepresent?
Define the term electrolyte.
Write dowﬁ the NAME or FORMULA of a suitable electrolgrte used in this cell.
Write dowh the halt-réactioh that takes place on the surfar;:e of the nickel coin.

How will 1hé concentration of the electrolyte change duringé electrolysis?
Choose from INCREASE, DECREASE or REMAINS THE SAME.

Explain the answer in QUESTION 9.5.

m

(2)
m
)

)
@
(9]
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QUESTION 10 (Start on a new page)
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The diagram below illustrates the processes used to manufacture a certain fertilizer.
Study the diagram and answer the questions that follow.

Fractional distillation of liquid air
Substance A

Process 1

¥ Process 2:

| SubsW Step 1: product NO
Step 2: product NO2
Step 3: product HNOa

| o

Fertilizer C

10.1.1  NAME or FORMULA of substance A that is obtained by the fractional
distillation of liquid air.

10.1.2  Balanced equation for the reaction that cecurs in Process 1.
10.1.3  NAME of the substance B that forms as a result of Process 1.
10.1.4 NAME of process 2.

10.1.5 NAME or FORMULA of fertiliser C.

10.1.6  NAME of the process that occurs when excess fertiliser C runs into the
rivers,

(1)
(3)
(M
{1
M

(M

A1 G R G
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10.2  Afarmer has two :ba:gs of fertiliser marked A and B, as shown below.

A .

af e o FERTILISER A

: W"TLITE" i M A
[35:2(30) |

1021 The farrﬁer. wants to grow tomatoes and fruits.éWhich ONE of these
fertilisers must the famer use, write down A or B.

Give a reason for the answer. (2}

10.2.2 Calculaté the mass of potassium in bag B. 5 4)

[14]
TOTAL MARKS: 150
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. TABLE 4B; STANDARD REDUCTION POTENTIALS
RESECE . TABEL 48: STANDAARD—REDUKS!EPOTENSIALE
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