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PHYSICAL SCIENCES

(Second Paper) 10842/14

QUESTION 1: MULTIPLE-CHOICE QUESTIONS

Four options are given 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
(1.1-1.10) in the ANSWER BOOK.

1.1

1.2

1.3

P.T.O.

An example of an unsaturated hydrocarbon is:

A CyHCYts
B C4Hs

C GCsHg

D  CsH,OH

The semi-condensed structural formula of an organic compound is shown
below:

What is the correct IUPAC name for this organic compound?

A 2,4,4-trimethylhexane
B 2-ethyl-2,4-dimethylpentane
C 2,4-dimethyl-4-ethylpentane
D 3,3,5-trimethylhexane

A simple organic reaction is given below:

L

N/ +HCL

H C=C 4
H H

Which one of the formulae below represents the major organic product X
formed in this reaction?

A CH3CHCICH.Ct
B CHyCICH,CH3
C  CH3;CHCECH;

D  CHsCHCH.Ct

P.T.O.
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A chemical reaction is in a state of dynamic equilibrium when the ...

A reactants and products always have the same masses.
B concentration of products is zero.

C equilibrium constant is zero.

D  forward and reverse reactions occur at the same rate.

The Maxwell-Boltzmann energy distribution curves below show the number of
particles as a function of their kinetic energy for a reaction, at four different
temperatures. The minimum kinetic energy needed for effective collisions to
take place is represented by E.

Which one of the curves represents the reaction that takes place at the
highest temperature?

Number of particles

E Kinetic energy

|

Il
1
I\

oOw>

Consider the following potential energy diagram for a chemical reaction.
Which arrow indicates the activation energy of the forward reaction?

A

Reactants

Energy

Reaction continuum

The activation energy of the forward reaction is:

oOw>
o0Ow>

1.7

1.8

1.9

P.T.O.
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The pH of a solution of NaOH is 10,5. Which one of the following statements
is CORRECT?
A [OH]=[Hs0"]
B [Na]>[OH]
C  [H0"]<[OH]
D [OH]<[Hs0"] 2)
The oxidation number of sulphur in a sulphate (SO4%) ion is ...
A +8.
B +6.
C +4.
D +2. (2)
Consider the following chemical reactions:
Reaction X: Fe(s) — Fe? (aq) + 2e”
Reaction Y: 4H" (aq) + O, (g) + 4e'— 2H,0(¢)
Which one of the following statements is CORRECT for reaction X and Y?
Reaction X Reaction Y
A Feis oxidised H* is reduced
B Fe is reduced 0, is oxidised
C Feis oxidised O, is reduced
D Feis reduced H" is oxidised
)
In industry, nitrogen gas is prepared by the following process:
A Fractional distillation
B Contact process
C Ostwald process
D Haber process (2)
[20]
P.T.O.




PHYSICAL SCIENCES

(Second Paper) 10842/14
QUESTION 2 (Start on a new page)
Consider the following compounds and answer the questions below:
A B
" /H \ /H
H ~ H
\C\ / H C\ /O\ / H
/ SC/ /C C_/

H o /7>¢ Hool /e
O Ho /™y o H / H
o H H
E C D
2 /CH3
o o HaC-HC
D M er™> CH-CH
o c” N\ -Ch,
D HT N H HaC c=c
Q H \

CHy 29
— .
o E F
3 T T H H
He / \ _H

8 Cl—C—C—H -y \C
c HoOH H ? H
=
D 9]
n
o
c
8 2141 To which homologous series does compound F belong? (1)
m 21.2 Which compound is an alkyne? (1)
g 21.3 Give the [IUPAC name for compound E. (1)
o

P.T.O.
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21.4 Compound C is one of the reactants needed to produce
compound B.
Give the IUPAC NAME for the other reactant needed for the
production of compound B. (1)
215 Write down an equation, using structural formulae to represent the
formation of compound B. (4)
216 Write down the structural formula of a functional isomer of
compound F. (2)
21.7 Compound A can burn in excess oxygen. Using molecular
formulae, write a balanced equation for the reaction. (3)
2.1.8 Name the type of reaction that takes place in QUESTION 2.1.7. (1)
There are two chain isomers for the organic compound with molecular formula
C4H1o.
221 Define the term chain isomer. (2)
222 Write down the structural formulae of the two chain isomers and
also give their IUPAC names. (4)
223 Which ONE of the isomers mentioned in QUESTION 2.2.2 has the
highest boiling point? (1)
224 Explain the difference in the boiling points of the chain isomers. (3)
[24]
P.T.O.
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QUESTION 3 (Start on a new page)

The flow diagram below shows how organic compounds can be prepared from an
unsaturated hydrocarbon, prop—1-ene. Reaction I takes place when prop—1- ene
reacts with bromine water.

W09"eZadinosainpa Wwolj papeojumoq

Compound A
Reaction |
Prop - 1-ene
. Compound B
Reaction Il
Write down:
3.1.1 The name of the type of reaction which takes place in the above
Reaction |
3.1.2 The structural formula of compound A
3.1.3 Will Reaction | be spontaneous at room temperature? Answer
YES or NO.

Compound B is formed when prop—1-ene reacts with water in the presence
of dilute sulphuric acid.

Write down:
3.2.1 the name of the type of reaction which takes place in the above
Reaction Il

3.2.2 the IUPAC name for compound B
3.2.3 the homologous series to which compound B belongs.

Cracking is a process used to produce petrol with an octane rating of 98. Such

petrol is made up of a 98% saturated hydrocarbon called 2,2,4—trimethylpentane.

3.3.1 Explain what is meant by the term cracking.

3.3.2 Write down the STRUCTURAL FORMULA for 2,2,4—trimethylpentane.

()
()

P.T.O.
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The diagram below represents two polymers both formed through addition
polymerisation.

3.4.1

342

343

SR
AR aEans
HHHHHHHH
Molecule A
CIHCIHI | H
R Cf(}?ié

Molecule B

Give the structural formula for the monomer used to make

molecule A.
Which of the polymers (A or B) is PVC?

State ONE industrial use of polymer A.

[16]

P.T.O.
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QUESTION 4 (Start on a new page)

The following apparatus was used by a group of learners in an investigation to find out
how surface area affects the rate of reaction between solid magnesium metal and

100 cm?® dilute sulphuric acid with a concentration of 1 mol-dm™.

During the reaction, the gas that forms is collected in the gas syringe which measures
the volume of gas produced.

gne equation for the reaction is:

magnesium ribbon

sulphuric acid _Q e

EXPERIMENT I, 20 g of magnesium, in the form of 5 small pieces, was used.

§ Mg(s) + HySO4aq) — MgSOs(aq) +Ha(9)
o A —
S e

Qo gas syringe

D

Q. jooemlor

=—h 1 moldm®of e o

—_ 3

@)

®

(n

EXPERIMENT II, 20 g of magnesium, in the form of one big piece was used.

he learners performed the experiments and plotted a graph of their results for
xperiment one, which is represented below.

Volume of 30 = i o i
gas (cm3)

wodezodlnosadn

(i ] 10 (1] 30 40 50 (iTh] (1]
Time (s)
4.1 Besides the mass and the volume of the reactants, give ONE other variable that
must be kept constant in this investigation (1)
4.2 Name the dependent variable for EXPERIMENT I. (1)

4.3

4.4

4.5

4.6

4.7

4.8

4.9
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1

Use the graph to calculate the average rate of the reaction (in cm®s™) for the
first 30 seconds.

Will the rate of the reaction at 50s be GREATER THAN, LESS THAN or EQUAL
TO that rate calculated in QUESTION 4.3?

Give a reason for your answer in QUESTION 4.4.

Predict how the gradient of EXPERIMENT Il results would compare to
EXPERIMENT I plotted above.

Write only INCREASE, DECREASE or NO CHANGE.

Use the collision theory to explain how the increase in surface area of the
magnesium metal affects the rate of the reaction.

Calculate the mass of magnesium metal that remains after the reaction has
stopped.

Catalytic converters are substances that are coated onto surfaces of car
exhausts to act as positive catalysts.

Define a positive catalyst.

(2)
[18]

P.T.O.
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QUESTION 5 (Start on a new page)
When a number of moles of X (g) and Y- (g) are placed in an empty, closed 2 dm®
container at 800 °C , a reaction takes place and eventually reaches equilibrium
according to the following equation:
Xa(g) +3Ya2(g) = 2XYs(g)
gt equilibrium there is 0,4 mol-dm™ of Y2 and XY3present.

é’ou are also given the following information for the reaction:

P.T.

-]

6 Temperature °C Kc

Q 400 0,8

o 600 2,5

D 800 4,0

o

j1 Calculate the initial number of moles of X, and Y; placed in the container. 9)
5.2 Is the forward reaction endothermic or exothermic? (1)
®m-3 Explain your answer to QUESTION 5.2. (2)
Qo

5.4 What effect will adding more Y (g) at 800°C have on the following?

=

8 Answer only INCREASE, DECREASE OR STAY THE SAME.

g 5.4.1 The rate of the reverse reaction 1)
=

@) 542 Concentration of Xz (g) (1)
D

N5 Which ONE of the following gases XY3; or X, would be present in a higher

_QJ concentration in the equilibrium mixture at 400°C? (1)
O

G.6 Explain your answer to QUESTION 5.5. (2)
3 7]

0.

PHYSICAL SCIENCES

QUESTION 6 (Start on a new page)

You are given the following ionisation reaction of ethanoic acid in water:

6.1

6.2

6.3

6.4

6.5

6.6

CH3;COOH (agq) = CH3COO (aq) +H'(aq) K.=1,8 x 10
What does the ionisation constant indicate about the strength of the acid?
What is meant by a concentrated acid?

H,POy4 is an ampholyte.
Write an equation to indicate its role as a base.

Write down a conjugate acid/base pair from your equation in QUESTION 6.3.
Milk of Magnesia has been used over the ages to relieve stomach ailments
caused by excess stomach acid. The active ingredient in Milk of Magnesia is

magnesium hydroxide (Mg(OH),).

A group of learners prepare a solution of magnesium hydroxide.

6.5.2 What will the concentration of the hydroxide ions in the solution be?

6.5.3 The pH of any medicine safe for human consumption must lie
between pH =4 and pH =9.
consumption? Show all calculations.
The learners now check the concentration of their solution that they made. They
run a titration using hydrochloric acid of concentration 0,1 mol-dm™ . They

transfer 25 cm?® of the magnesium hydroxide solution into a conical flask.

The balanced chemical equation for this reaction is:

Magnesia if the concentration is actually 0,2 mol-dm’.

13
(Second Paper) 10842/14

(O]
(2)
2)
(1)

6.5.1 What mass of Mg(OH), must be dissolved in distilled water to prepare
500 cm® of a solution with a concentration of 0,20 mol-dm™>? (5)
Assume 100% dissociation of magnesium hydroxide in water. (2)

Will this solution that the learners prepare be safe for human
(5)

Mg(OH)z (aq) + 2HCI (aq) ———* MgCt; (aq) +2Hx0(f)

Determine what volume of HC? will be needed to fully neutralise the Milk of
(4)
[22]
P.T.O.
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QUESTION 7 (Start on a new page)
Aluminium oxide is an ionic compound. It is found in the earth’s crust as an ore called
bauxite. In order to obtain aluminium, the aluminium oxide is melted and then
electricity is passed through it.
’7 ~‘ ’7 —‘ ’7 —‘ bauxite plus
< cryolite (melt)
- ™~ molten
aluminium
Define the term electrolytic cell. (2)
Write down the NAMES or FORMULAE of the ions present in the melt. (2)
Write down the half reaction that occurs at the anode. (2)
Write down the half reaction that occurs at the cathode. (2)
Calculate the cell potential for this electrolytic cell if the reaction occurring at the
anode has an electrode potential of -0,56 V. (4)
Explain why the anodes have to be replaced on a regular basis. (1)
[13]
P.T.O.
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QUESTION 8 (Start on a new page)

The equations A and B below represent two redox reactions.

8.1

8.2

8.3

8.4

8.5

A 2ALO0; (s) + 3C (s) — 4AL (€) + 3CO; (g)
B: Zn(s) + 2Ag’(aq) = Zn* (aq) + 2Ag (s)

Define oxidation in terms of electron transfer.

Write down the FORMULA of the substance which is:

8.2.1 Reduced in reaction A.

8.2.2 The reducing agent in reaction B.

A Zn-Ag cell has a cell potential difference of 1,56 V under standard conditions.
Using Le Chatelier’s principle, explain the drop in potential difference.

For reaction A, write down the half-reaction at cathode.

What type of energy conversion occurs in a galvanic cell?

QUESTION 9 (Start on a new page)

In the CONTACT process for the manufacture of sulphuric acid the second step of the
process produces sulphur (V1) oxide as in the following equation:

280(g) + O2(9) = 23803(9)

The rate of the formation of SO; is increased in a number of ways using rate and
equilibrium principles.

9.1

9.2

9.3

9.4

Name the catalyst used in the Contact Process.

manufactured in the Haber process.

Give a balanced equation for the Haber process.

of 7:1:3 (22). The mass of the bag is 5 kg.
The abuse of large amounts of fertiliser can result in the enrichment of inorganic

plant material.

15
(Second Paper) 10842/14

2
M
M

The cell is allowed to run for 3 hours and the cell potential drops to 1,45 V.
(©)]
2
(1)
[10]

AH =-197 kJ-mol”!

M

Ammonia compounds are necessary for the production of fertiliser. It is
(3)

Calculate the number of moles of nitrogen in a bag of fertiliser that has a ratio
(5)

plant nutrients in water sources. Explain how this leads to dead and decaying
(1)
[10]
TOTAL FOR SECTIONB: 130
TOTAL: 150

END
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/( s é GAUTENG PROVINCE QUESTION 1: MULTIPLE-CHOICE QUESTIONS
.4 ML %) REPUBLIC OF SOUTH AFRICA Four options are provided as possible answers to the following questions. Each question has

only ONE correct answer. Write only the letter (A — D) of the most correct answer next to the
question number (1.1 — 1.10) in the ANSWER BOOK, for example 1.11 D

1.1 Which ONE of the following compounds is a ketone?

A CH3COOH
g GAUTENG DEPARTMENT OF EDUCATION
B CH3; CH(OH)CHj5
§ PREPARATORY EXAMINATION
— (e} CH; COCHj;
o 2015
%J_ D CH3CH2CHO )
8 10842 1.2 A chemical reaction reaches equilibrium. Which ONE of the following
— PHYSICAL SCIENCES statements regarding this equilibrium is TRUE?
—
(@) A The concentrations of the individual reactants and products are equal.
3 SECOND PAPER
B The concentrations of the individual reactants and products are
&ARKS; 150 constant.
gIME: 3 hours C The concentrations of the individual reactants are zero.
(Pages 18 and 4 formula sheets . L . .
) D The concentrations of the individual products increase until the
(@) reaction stops. (2)
c
8 1.3 Which ONE of the following is a primary nutrient needed by plants?
D
B PHYSICAL SCIENCES: Paper 2 A Ca
e 1084
S (I N
0 (T
S 10842E C Mg
D N 2

X10

L

P.T.O. P.T.O.
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The condensed structural formula of an organic compound is shown below: 1.6

Ct Ct

CH; — ClH — CI — IC—CH3
Br

Which ONE of the following is the correct IUPAC name for this compound?

A

B

C

D

2,3-dichloro-4-bromo-1-methylbutane
4-bromo-2,3-dichloropentane 17
2-bromo-3,4-dichloropentane

2-bromo-3,4-dichloro-1-methylbutane (2)

Consider the following esterification reaction:

CH30H + X — CH3COOCH3 + H,0

The IUPAC name of the reactant most likely represented by X is:

A

B

Methanoic acid
Ethanoic acid
Methanol

Ethanol (2)

P.T.O.
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Consider the chemical reaction represented by the following balanced equation:
2Mg(s) + SOz(g) = 2MgO(s) + S(s)
Which ONE of the following statements is CORRECT?
A SO, is an oxidising agent.
B SO; is an acid.
C SO, is a base.
D SO, is a reducing agent. (2)

The reaction represented by the balanced equation below reaches equilibrium in
a closed container at a certain temperature.

3H2(g) + N2(g) = 2NHs(g)

The pressure of this system is increased by decreasing the volume while
maintaining a constant temperature. The percentage of NH3(g) in the reaction
mixture is recorded and graphed.

The results are indicated below.

r
Line A
Percentage
NH3(g) in )
reaction mixture Line B
Line C

Pressure

The line that shows the correct relationship between the percentage of NH3(g) in
the reaction mixture, and the increasing pressure, is:

A Line A
B Line B
C Line C
D None of the above (2)

P.T.O.
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Which ONE of the following solutions has the HIGHEST pH value?

A

B

C

D

Which ONE of the following represents the products formed during the hydrolysis

0,1 mol-dm™® Mg(OH),
0,1 mol-dm™ NHs
0,1 mol-dm™ HCt

0,1 mol-dm>H,S0,

of calcium carbonate?

A

B

Cc

D

Hs0*(aq) and COs%(aq)
OH'(aq) and HCO3'(aq)
Ca?*(aq) and COs*(aq)

Ca*'(aq) and OH(aq)

Which ONE of the following solutions can be stored in an aluminium

container?

A CuSO04(aq)

B ZnS04(aq)
(¢} NaCt(aq)

D Pb(NOs)2(aq)

(2)
[20]

P.T.O.

21

22

QUESTION 2 (Start on a new page.)

PHYSICAL SCIENCES
(Second Paper)

10842/15

Consider the organic compounds represented by the letters A to F in the table below.

A | CH3CH,CH,CHO

2 — methylbut-2-ene

(0]
Il

—C—C—C—H

T
|
I-O-1
I-0-1T
I-o-x

o

I
—O0—CH;— CH,—0—C— CH,—C

o

Write down the LETTER that represents the following:

211 An addition polymer

21.2 A compound that is a functional isomer of compound D

Write down the IUPAC name of the following:

221 Compound A

222 Compound E

P.T.O.
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Compound B is one of the reactants needed to produce compound E.
Write down the ...

2.3.1 NAME or FORMULA for the other reactant needed for this reaction.
2.3.2 structural formula of compound B.

2.3.3 type of reaction that takes place.

The table contains a compound that occurs as a result of condensation polymerisation.

241 Define the term condensation polymerisation.

242 Write down the LETTER that represents the compound that is a
condensation polymer.

(1)

[13]

P.T.O.

QUESTION 3 (Start on a new page.)

3.1

3.2

3.3

isomers.

3.1.1

3.1.2

3.2.1

3.22

3.3.1

3.3.2

PHYSICAL SCIENCES 9
(Second Paper) 10842/15
An organic compound with a molecular formula of C4Hs has two positional
Define the term positional isomer. (2)
Write down the structural formulae of TWO positional isomers of C4Hg
and also give their IUPAC names. (4)
Heptane can undergo cracking to form an alkene with three carbon atoms and a
branched four-carbon alkane.
Write down a balanced equation using structural formulae. 3)
Write down the IUPAC names of the products formed in this reaction. (2)
An investigation is conducted to determine the boiling points of different types of
homologous series. The table below shows the boiling points of compounds from
different homologous series.
Organic compound Boiling point (°C)
Propane -42
Propan-1-ol 97
Propanoic acid 141
Define the term boiling point. (2)
Explain the difference in boiling points of propan-1-ol and propanoic acid
by referring to the TYPE of INTERMOLECULAR FORCES present in the
compounds. (3)
[16]
P.T.O.




QUESTION 4 (Start on a new page.)

The flow diagram below shows various chemical reactions of haloalkanes. P, Q and R represent

reaction types.

PHYSICAL SCIENCES

(Second Paper) 10842/15

10

Alcohol <

2-bromopropane

Vau |
J

P \ 4

propene

} papeojum
|

4:
411 Q

412 R

I

For reaction P, write down the following:

4.2.1

WOO'EZS§JHOSGJWDG wol

Write down the:

4.3.1 NAME of compound X

Write down the type of reaction represented by:

4.2.2 The IUPAC name of the alcohol formed

1,2-dibromopropane

A 4

The structural formula of the alcohol formed

In reaction S, propene reacts with compound X to form 2-bromopropane.

4.3.2 Balanced equation using structural formulae

(4)
[10]

P.T.O.

QUESTION 5 (Start on a new page.)

PHYSICAL SCIENCES

(Second Paper)

10842/15

1

Learners perform THREE investigations (A, B and C) to study THREE factors which
affect the rate of a chemical reaction. They use the reaction between solid calcium
carbonate (CaCOs) and EXCESS hydrochloric acid (HCE) solution, represented by the
balanced equation below, in all three investigations.

CaCOs(s) +2HCE(aq) —

CaCly(aq) + H,0(f) + COx(g)

The calcium carbonate is COMPLETELY COVERED in all the investigations.

5.1 INVESTIGATION A:

The learners conduct two experiments using the conditions as shown in the table

below.
Mass of State of CaCO; | Concentration Temperature
CaCoOs; (g) of HCe of HCE (°C)
(mol-dm™)
Experiment 1 2 powder 0,2 25
Experiment 2 2 lumps 0,2 25

5.1.1

5.1.2

Which factor influencing reaction rate is being investigated?

The learners now repeat Experiment 1, but use 4 g of calcium carbonate

in excess acid, instead of 2 g. They find that the rate of the reaction
INCREASES.

Use the collision theory to explain why the rate increases.

If the learners do NOT use excess acid in the reaction of the 4 g of

calcium carbonate, they find that 15% of the mass of the original sample
of CaCOj3 remains unreacted after completion of the reaction.

Calculate the volume of acid (in dm?) of the given concentration needed to
react with the remaining calcium carbonate.

P.T.O.
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5.2 INVESTIGATION B:
The learners conduct two experiments using the conditions in the table
below.
Mass of State of Concentration | Temperature of
CaCoOs; (g) CaCoOs; of HC® HCt (°C)
(mol-dm™)

Experiment 3 2 lumps 0,2 25
Experiment 4 2 lumps 1,0 25

5.2.1 Identify the independent variable in this investigation B.

5.2.2 The reactions in both experiments 3 and 4 run to completion.

How will the yield of CO, produced in experiment 4 compare that of
experiment 3?

Write down SMALLER THAN, LARGER THAN or EQUAL TO.

5.2.3 Give areason for your answer to QUESTION 5.2.2

INVESTIGATION C:

The learners conduct two experiments using the conditions as shown below.

Mass of State of Concentration | Temperature of
CaCoOs; (g) CaCO; of HC¢ HC!t (°C)
(mol-dm™)
Experiment 5 4 powder 0,2 25
Experiment 6 4 powder 0,2 35

5.3.1 In which experiment, 5 or 6, will the particles have the highest kinetic

W092"eZ82/N0SaIIPa WO} papeojumoq

energy? (1)
5.3.2 On the same set of axes, draw sketch graphs of the number of molecules

versus kinetic energy (also known as a Maxwell-Boltzmann distribution
curve) for each of experiment 5 and experiment 6.

e Label both axes

e Clearly label each graph as experiment 5 and experiment 6 (3)

P.T.O.

5.4

PHYSICAL SCIENCES
(Second Paper)

10842/15

13

The graph below shows changes in potential energy for the reaction between
calcium carbonate and hydrochloric acid.

Potential energy (kJ)

Course of reaction

5.4.1 s this reaction exothermic or endothermic?

5.4.2 Give a reason for your answer to QUESTION 5.4.1.

(1)
[18]

P.T.O.
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QUESTION 6 (Start on a new page.)

A certain amount of nitrogen monoxide gas and oxygen gas react in a 50 cm® closed
container at 230 °C to form nitrogen dioxide gas. The reaction reaches equilibrium
according to the following balanced equation:

2NO(g) +03(g) = 2NOy(g) AH = -114 kJ-mol!
colourless brown

0 °C, the equilibrium constant for this reaction is 6,44 x 10°.

Initially, 1 mol of NO(g) and an unknown quantity of O(g) were placed in the

container. At equilibrium, the number of particles of NO(g) present is

3,01 x 102" . Calculate the initial number of moles of Ox(g) placed in the

container. 9)

The above reaction is the second step of the Ostwald process.
What would be the significance of such a high K for the industrial production of

NO2(9)? (1
Will the colour of the mixture of gases become LIGHTER or DARKER as the

temperature is decreased to room temperature? (1)
Using Le Chatelier’s principle, explain the answer to QUESTION 6.3. 3)

How will a change in the pressure of the gases influence the equilibrium constant
at room temperature?

Write down only INCREASES, DECREASES or NO EFFECT. (1)

[15]
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QUESTION 7 (Start on a new page.)
71 Define a Brognsted-Lowry base. (2)
7.2 7.21  Calculate the pH of a 0,12 mol-dm™ HCH solution. (3)
7.2.2  Write down the FORMULA for the conjugate base of HCE. (1)
7.3 7.3.1  Why is HSO4 regarded as an ampholyte? (1)
7.3.2 Write down an equation for the reaction of HSO, with water to form
the hydronium ion. 3)
7.4 Bongiwe and Sam plan to do a titration. Prior to the titration each of them
prepares a burette using the method given in the table below.
Bongiwe Sam
She rinses the burette with the acid | He rinses the burette with water
before filling it to the mark with acid. | before filling it to the mark with acid.
Explain why Sam used an INCORRECT method. (1)
75 A solution of potassium hydroxide is made by dissolving 8,0 g of potassium

hydroxide in 250 cm® of distilled water.
7.5.1 Calculate the concentration of the potassium hydroxide solution. 3)

752 25,0 cm?® of this solution prepared as above is titrated and neutralised
against 40,0 cm® of a DILUTE sulphuric acid solution.

The reaction is as follows:

H2S04 (aq) + 2KOH (aq) —> KzSO4(aq) + 2H,O(l)

Calculate the concentration of the DILUTE acid. (4)
7.5.3 The dilute sulphuric acid solution in QUESTION 7.5.2 was prepared by

adding 10,0 cm® of concentrated sulphuric acid to

490,0 cm® of distilled water.

Calculate the concentration of the CONCENTRATED acid. (4)
[22]
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QUESTION 8 (Start on a new page.) QUESTION 9 (Start on a new page.)
The simplified diagram below represents an electrolytic cell used to electroplate a medal Learners use an electrochemical cell as shown in the diagram below in an investigation
with a thin layer of silver. to compare the reducing abilities of different metals.
— +
VW
U salt bridge
o -
=) —_—
6 medal Half- cell X > <«—— Half-cell Y
Q) electrode X
Q. - AgNO;(aq)
D 9.1 Name the type of electrochemical cell depicted in the above diagram. (1)
81 Write down the energy conversion that takes place in this cell. (1) 9.2 What will the voltmeter reading be if the salt bridge is removed? )]
=
& Which electrode (ANODE or CATHODE) must the medal be? 9.3 Name TWO conditions that will need to be kept constant during this
3 Explain how you arrived at your answer. 3) investigation. (2)
g Write down the 9.4 What will be the independent variable in this investigation? (1)
E 83.1 NAME or SYMBOL of the element of which electrode X is made. ™) In their investigation, they use diffgre_nt combinations of the three haIf—ceII_s in the table
o below_ to compare the reQu0|ng abllltl_es of Cu, Zn and Af. The cell potential for each
wn 8.3.2 equation of the half-reaction that takes place at the medal. 2) combination of half-cells is recorded in the table.
) ) o ) _ COMBINATION | HALF-CELL X HALF-CELL Y VOLTMETER
g4 Write down the visible changes that will occur at the following: Y. - READING (V)
P 1 Cu/Cu® AUALT 18
@ 8.4.1 Electrode X (1)
N 2 AUAL* Zn/zn** +0,8
Q 8.4.2 The medal (1) 3 ZniZnZ Cucy® 10
% Explain why the concentration of the electrolyte remains constant during
3 electroplating. (2) 9.5 Write down a
(1]

9.5.1 possible reason why the voltmeter reading for the copper-aluminium cell
is negative.

9.5.2 suitable conclusion for this investigation.
9.6 Write down the NAME or SYMBOL of the

9.6.1 metal which is oxidised in cell 2.

9.6.2 reducing agentin cell 3.

9.7 Omitting spectator ions, write down a balanced equation for the net (overall) cell
reaction taking place in cell 2.

P.T.O.
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QUESTION 10 (Start on a new page.)

The diagram below illustrates the Haber process for the preparation of ammonia.

IN

Nz and Hz -

Ratio 1:3 by
volume

PN

10.1.1
10.1.2

10.1.3

10.21
10.2.2

W02 BZ3JH10S3INP3 WOJ) PaPLOjUMO(

Unreacted N,
and H,
recycled to top
of converter

Beds of finely
divided catalyst

—= OUT
liquid ammonia

From “O level chemistry” SAP.
NAME the catalyst used in this process.

Using the COLLISION THEORY, explain why the FINELY DIVIDED
catalyst will be more effective than a LARGE SOLID catalyst of the
same mass.

Give ONE reason, other than cost, why the unreacted nitrogen and
hydrogen are recycled.

.2 A farmer adds calcium hydroxide, Ca(OH),, and ammonium sulphate,(NH4),SO4
alternately to the soil.

Explain the USE of EACH substance.

The following reaction can occur when these two substances react:

Ca(OH)z(aq) + (NHs)2S04(agfy——>  CaSO4(s) + 2 NHs(g) + 2H.0(!)

Explain why the farmer should NOT add both substances at the same
time.

10.3 In one of the steps of the Ostwald process, the following reaction takes place,

4NO(g) + 2H,0(€) +302(g9) —> 4HNO;(aq)

Calculate the maximum mass of nitric acid which can be made from 720 dm? of
nitrogen(Il)oxide (NO) at room temperature.
Assume that the molar gas volume at room temperature is 24 dm®.

TOTAL:

M

()

(2

@

3)
[11]
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QUESTION 1: MULTIPLE-CHOICE QUESTIONS

Four options are given 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 (1.1 — 1.10) in the
ANSWER BOOK.

-
N

WO02"eZe2IN0S3INPa WOIRPapLeo|umo( :

Which ONE of the following is the functional group of the carboxylic acids?

\ /
A Cc=cC B —O0—H
/ \
i

Consider the reaction represented below.

HCtO2 + H20 = H3O* + CtO;

Which ONE of the following is a conjugate acid-base pair in the above reaction?

o O w >

HCtO2 and CtO;

HC?O2 and H20

CtO; and HsO*

HC?O2 and HzO* (2)

Which ONE of the following compounds has the highest boiling point?

oo W >

CH3sCH3

CH3CH,CHs

CH3CH,CH,CHs

CH3CH,CH,CH,CH3 (2)

P.T.O.
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A learner leaves a coil of copper wire overnight in a clear solution of silver nitrate. The
next morning the learner observes that the solution turned blue. Which ONE of the
equations below represents the reaction that takes place?

Cu + Ag* — Cu* + Ag
2Ag + Cu?* — Cu + 2Ag*
2Ag* + Cu* — 2Ag + Cu?*
Cu + 2Ag* — Cu?* + 2Ag

o0 w >

The half-reactions below take place in an electrochemical cell.
Pt?* + 2e- — Pt

Cs** +e — Cs

Which ONE of the statements below is TRUE for this cell when it delivers current?

The mass of the Cs electrode increases.
Pt>* undergoes oxidation more easily than Cs.
Pt>* undergoes reduction more easily than Cs?*.

o0 w >

Electrons will flow from the Pt electrode to the Cs electrode in the external circuit.

Two reactions, X and Y, represented below, reach equilibrium in two separate, sealed
containers.

Reaction X: 2HI(g) = H2(g) + I2(g)

Reaction Y: CaCOs(s) = CaO(s) + CO2(g)

The pressure in both containers is increased by decreasing the volume of the
container. How will the number of moles of the products in each container change?

X Y

Increases
Stays the same
Stays the same
Increases

Decreases
Increases
Decreases
Stays the same

o0 w>

@

P.T.O.
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1.7 Carbon monoxide, CO(g), and hydrogen, Hz(g), react in a closed container to form
methanol, CH3OH(g), according to the following balanced equation.

CO(g) + 2H2(g) = CH3OH(g)

The graph below shows the change in concentration of methanol with time.

Concentration
(mol-dm)

Time (s)

P

Which ONE of the following statements, best explains the horizontal section of the
graph after time t ?

The forward reaction has stopped.

The rates of the forward and reverse reactions are equal.
There is no CO(g) left to react with the Hz(g).

All the reacting gases have been converted to methanol.

oOw>

When base X is titrated against acid Y, the pH of the solution at the end point is 8.
Which ONE of the following represents base X and acid Y?

WO02"eZa2N0SaINPa Wol) papeojumoq

X Y
A NaOH CH3COOH
B Na2COs3 HCt
C NaOH H2804
D Na2C03 CH3COOH

P.T.O.
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Two of the half-reactions below take place in a standard electrochemical cell with an
emfof 1,2 V.

R*+e =R E% =-15V

P2 +2e =P Era =-0,3V

Q' +e=Q E’ =-09V

S*+2e =S Ely=+15V

The cell notation of this cell is:

A S(s)IS**(aq)|IP**(aq)IP(s)

B P(s)IP*(aq)lQ*(aq)|Q(s)

C  R(s)IR*(aq)!1S**(aq)IS(s)

D R(s)IR*(aq)lIP?*(aq) | P(s) (2)

The graph below shows the relationship between the amount of substance and time
in a chemical reaction, involving substances K, L and M.

K

[0}

= L

g

1723

g M

ksl

€

=}

o

IS

<

0 ; ' ;
0 10 20 30 40
Time (s)
The equation for the reaction can be represented as:
A 3M—4K+5L
B 5M—2K+L
C M->2K+L
D M->K+2L (2)
[20]
P.T.O.
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QUESTION 2

2.1 Consider the structural formula of an organic compound below. 23.5 The letter that represents a dehydrohalogenation reaction U

2.3.6 The difference between the base used in reaction E and the base used in

H
| H reaction G (1)
H—C—H |
H H—C—H 2.3.7 The NAME or FORMULA of the catalyst used in reaction C 1)
[16]
O
o H o} c Cc H
§ QUESTION 3
o H H H—?—H 3.1 Write down the name of the homologous series to which each of the following
D H compounds belongs.
o
D 2.1.1 Is the above compound a SATURATED or an UNSATURATED 3.1.1 CHsCHO M
o hydrocarbon? Give a reason for the answer. (2)
—_ 3.1.2 CHsCOCHs (1)
= 21.2 Write down the IUPAC name of the above compound. (2) . . .
o 3.2 3.2.1 Define the term positional isomer. (2)
3.2 Draw the structural formula of 4,4-dimethylhexan-2-one. 3) . .
3.2.2 Write down the structural formula of an isomer of 1-chloropropane. (2)
8_.3 In industry, ethene is used to synthesise a variety of organic compounds. The flow . . . )
c diagram below illustrates some of the reactions that ethene can undergo. 3.3 The compound responsible for a fruity scent, pentyl butanoate, is prepared in the
= laboratory.
M .
wn Write down the:
(@] Ethane
c 3.3.1 IUPAC names of TWO compounds needed for this preparation (2)
- | SO I
8 Bromoethane B 3.3.2 Type of reaction that takes place (1)
N RN R
Q 3.4  Consider the structural formula of a polymer shown below.
o Ethene
e W RSN
= TTTUTTTTrT
Write down: H H H H H H H H H
2.3.1 The general formula of the homologous series to which ethene belongs. 1) Write down the:
2.3.2 A balanced equation, using structural formulae, for reaction B 3) 34.1 IUPAC name of this polymer M
233 The type of reaction represented by G A) 3.4.2 Structural formula of the monomer used to prepare this polymer (1)
2.3.4 The FORMULA of the inorganic reactant needed for reaction F 1) 3:4.3  Type of polymer of which it is an example ()

P.T.O. P.T.O.
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QUESTION 4

The table below shows data collected for four organic compounds during two practical
investigations. The compounds are represented by the letters A, B, C and D. The boiling
point of compound B is unknown and recorded as X.

How will the vapour pressure of compound C compare to that of compound D?
Choose from HIGHER THAN, LOWER THAN or EQUAL TO. (1)

Fully explain the answer to Question 4.4 3)

R . Relative Boiling point
Investigation Organic compound molecular mass (C)
E_ I A | CH3CH2CH2CH2CHjs 72,15 36,1
5 B | CHsCH(CHz2)CH2CHs 72,15 X
(@ . C | CH3CH>CH.CH>OH 74,12 117
%. D | CH;CH.COOH 74,08 141,2
o
41 Forinvestigation Il, write down the:
=
g 411  Dependent variable 1)
@ 41.2 Independent variable 1)
g‘ 4.1.3  Controlled variable (1)
G_& Will the boiling point of compound B, be HIGHER THAN, LOWER THAN or EQUAL
8 TO the boiling point of compound A? (1)
Ea Fully explain the answer to Question 4.2. 3)
(@)
o
N
2
&h
o
=

Write down the STRUCTURAL FORMULA and IUPAC NAME of a FUNCTIONAL
isomer of compound D. (4)

P.T.O.

PHYSICAL SCIENCES: CHEMISTRY
(Second Paper) 10842/16

10

QUESTION 5
A group of learners use the reaction between magnesium and nitric acid to investigate ONE
of the factors that affects reaction rate. The reaction that takes place is represented by the
balanced equation below.

Mg(s) + 2HNOs(aq) —» Mg(NOs)2(aq) + Hz(g)

They add magnesium ribbon to dilute nitric acid and measure the mass of magnesium used
per unit time. The experiment is repeated using concentrated nitric acid.

5.1 Write down an investigative question for this investigation.

The results obtained for the reaction with dilute nitric acid are represented in the
graph below.

-
o

o
[}

Amount of magnesium
(mol)

0 30

Time (s)

5.2 Which substance, Mg or HNOs, is in excess? Use the information from the graph to
give a reason for your answer.

5.3  Define the term reaction rate.
5.4  Calculate the average rate of the reaction (in gram per second) during the first 30 s.
5.5 Copy the above graph in your answer book. On the same set of axes use a

DOTTED LINE to show the curve that will be obtained when concentrated nitric acid
is used. No numerical values are required.

P.T.O.
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QUESTION 6
6.1

WO09"eZa21N0S3aINPa WOl papeojumoq

Fraction of molecules

PHYSICAL SCIENCES: CHEMISTRY 11
(Second Paper) 10842/16

Curve L shown below, is the Maxwell-Boltzman distribution curve for a gas in a closed
container at 250 °C.

M,
r;‘ L *
a‘ # -
Kinetic energy
Name the energy represented by N. (1)

Write down the change in reaction conditions that resulted in:
(@) CurveM (1)
(b) Curve K

Use the collision theory to explain how this change affects the rate of
the reaction. (4)

P.T.O.

6.2
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12

A series of experiments is conducted to compare the reactions of zinc foil, zinc

powder, copper powder and a mixture of zinc powder and copper pieces with dilute

sulfuric acid of concentration 1 mol-dm. Hydrogen gas is produced in all test tubes
where a reaction takes place. The diagram shows the test tubes, some time after the

metals have been added to the acid.
A B c D
N N 7 T

o CC)
P HzSO4(aq)——°»é <+ H2S04(aq)1B<
o W :
Zn foil Zn powder Cu powder Zn powder
+
Cu pieces

6.2.1 Refer to the relative strengths of oxidizing agents or reducing agents
explain why no reaction takes place in test tube C.

6.2.2 How does the rate of the reaction in test tube B compare to that in
(Choose from GREATER THAN, SMALLER THAN or EQUAL TO.)

(a) testtube A?
Give a reason for your answer.

(b) testtube D?
Give a reason for your answer.

to
(3)
2
(2)
[13]
P.T.O.
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QUESTION 7

7.1 The reaction represented below reaches equilibrium in a closed container.

4C(s) + 5H2(g) = CaH1o(g)

The equilibrium constants for this reaction at two different temperatures are given in
the table below.

TEMPERATURE EQUILIBRIUM |
(K) CONSTANT (Ko)
400 1,58 x 103
600 1,58 x 10

7.1.1 Is the forward reaction ENDOTHERMIC or EXOTHERMIC?

7.1.2 Use Le Chatelier’s principle to explain your answer to Question 7.1.1.

7.1.3 The pressure in the container is now decreased by increasing the volume of
the container. What effect will this have on the value of the equilibrium
constant?

Choose from INCREASES, DECREASES or REMAINS THE SAME.

7.1.4 Give a reason for your answer to Question 7.1.3.

.2 Exactly 24,0 mol SO3(g) is sealed in an empty 2,0 dm? container. The reaction

reaches equilibrium at 700 K after 8 minutes, according to the following balanced
equation.

2503(g) = 2S02(g) + O2(q)

WO02"eZa24N0S3INPa WOl papeojumoq

If the reaction mixture contains 10,0 mol O2(g) at equilibrium, calculate the equilibrium
constant (Kc) at 700 K.

(7)
[13]

P.T.O.
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QUESTION 8

An electrochemical cell is set up as shown in the diagram below.

8.1

8.2

8.3

8.4

8.5

8.6

9

Salt bridge
NaCt(aq)

Fe Pt

Fe?*(aq) MnO; (aq)
What is the function of the salt bridge? 1)
Briefly explain the main difference between the cell illustrated above and an
electrolytic cell by referring to the energy that is transferred. (2)
Which electrode, Fe or Pt, is the cathode? Give a reason for your answer. (2)
Write down the FORMULA of the reducing agent in this cell. (1)
Write down the overall cell reaction that takes place in this cell. 3)

Calculate the initial reading on the voltmeter when this cell functions under standard
conditions. (4)
[13]
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QUESTION 9

The diagram below shows a simplified cell used to electroplate an iron spoon with silver.

PN

WO02"eZa2N0S3INPa UG} papeojumoq

Silver — — Iron spoon

Define the term electrolyte.

Write down the:

9.2.1 NAME of a substance that can be used as electrolyte in this cell
9.2.2 NAME or FORMULA of the substance which is oxidised

9.2.3 Half-reaction that takes place at the cathode

Calculate the number of electrons transferred if 2 g of silver is plated on the spoon.

P.T.O.

(2

M
M
)

4)
[10]
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QUESTION 10

101

10.2

A factory accidentally spills sulphuric acid into a nearby river. The fish species in the
river CANNOT survive in water with a pH LOWER THAN 5,8.

Analysis of water samples from the river shows that the hydrogen ion concentration
is 5,6 x 10 mol-dm-3.

Show with the aid of a calculation that the fish will not survive in the river. 3)
A sample of seawater is treated with 500 cm? of a 2,5 mol-dm-? sodium hydroxide

solution to remove the magnesium ions. The reaction that takes place is

represented by the following balanced equation:

Mg(NOs)2(aq)+ 2NaOH(aqg) — Mg(OH)2(s) + 2NaNOaz(aq)

After removal of the precipitate, the excess NaOH(aq) is titrated with 95 cm? of a
0,2 mol-dm?® sulphuric acid solution. The balanced equation for the reaction is:

2NaOH(aq) + H2S04(aq) — NazS04(aq) + 2H20(2)

Calculate:
10.2.1 The number of moles sodium hydroxide added to the seawater 3)
10.2.2 The original mass of magnesium nitrate in the seawater (6)
[2]
P.T.O.
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QUESTION 11

111

N}

w

W02'eZ92IN0S3INPd WOL papeojumo(

A fertilizer bag is labelled 1:4:2(30).

Explain the meaning of the:

11.1.1  Ratio, 1:4:2 2)
11.1.2  Value in brackets, (30) (1)

Consider the two nitrogen containing fertilisers:

Ammonium nitrate: NH4NO3
Urea: (NH2)2CO
Which of the above fertilisers will provide the greater amount of nitrogen per kg of
fertiliser used? (4)

The flow diagram below shows two industrial processes, A and B, used in the

production of fertilizers.
G oo

Process B

TGS

Write down the:

11.3.1  NAME of process A 1)
11.3.2 balanced equation for the reaction that takes place in the process B 3)
11.3.3 FORMULA and the NAME of the fertilizer represented by Y (2)
[13]
TOTAL: 150
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QUESTION 1: MULTIPLE-CHOICE QUESTIONS

Four options are given 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 (1.1-1.10) in the ANSWER BOOK, e.g. 1.11 D.

W09'eZ924N0S94NPad WOJ) papeojumoq .

i

-

N

w

Which ONE of the following is the correct IUPAC name for the structure
below?
CH,

HyC——C——CH,—CHj
CH,

2-ethyl-2-methylpropane
3,3-dimethylbutane
2,2-dimethylbutane
2-methylpentane

oOw>

Which ONE of the following compounds is a possible product after the
addition of Cl2 to but-1-ene?

A CH3CH2CH2CHCt2

B CH3CH2CHCECH2Ct
C CECH2CH2CH2CH2Ct
D CH3CH2CCt2CHs

The rate of a chemical reaction is increased when the surface area of the
reactant is increased. This change in the rate is due to the ...

A increase in the density of the reactant particles.

B increase in the concentration of the reactant.

C increase in exposure of more reactant particles to a possible collision.
D  alteration of the electrical conductivity of the reactant particles.

Which of the following is the strongest oxidizing agent?

A Agt+e

B Pb%* + 2e
C Nzt +2e
D sn* +2e

Ag E°= +0,80 V
Pb E°= 0,13V
Ni E°= 0,27V
Sn E°= 0,12V

L[ A 3

@

(2)

@)

P.T.O.
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1.5 Consider the following results of experiments.

1.6

Experiment 1 Experiment 2

Reactants

Powdered Cu and HCI | Chunk of Cu and HNO3

Temperature

20°C 10°C

Concentration of 0,6 mol-dm= HCI 0,4 mol-dm= HNO3
Acid
Rate Low High

Which one of the following factors would account for the lower rate in

Experiment 1?

Tempera

oOw>

The four graph

ture

Concentration of acid
Surface area of Cu
Nature of reactants (2)

s shown below were obtained from experiments involving

nickel carbonate and hydrochloric acid of different concentrations. The rate
of the carbon dioxide produced was measured.

Which ONE of

the graphs shows the reaction that had the most concentrated

hydrochloric acid?

1

Volume of CO2 (cmd)

N

Time (s)

(2

P.T.O.
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The quantity / quantities that remain constant in all oxidation-reduction
reactions is / are ...

A charge only.

B mass only.

C both charge and mass.

D concentration of reactants. (2)

A student wishes to prepare approximately 100 cm? of an aqueous solution
of 6 mol-dm- HCE using 12 mol-dm-3 HC?. The correct procedure to follow
is to add 50 cmd of ...

A 12 mol-dm HC? to 100 cm? of water.

B 12 mol-dm HC? to 50 cm?® of water.

C water to 50 cm?® of 12 mol-dm™ HC?.

D water to 100 cm?® of 12 mol-dm HC. 2)

In the Haber process, a catalyst is used. The catalyst ...

A increases the kinetic energy of the reactants.

B changes the AH of a reaction.

(¢} provides a reaction path with a lower activation energy.

D decreases the potential energy of the products. (2)

The dehydration of butan-2-ol is represented below. Compound Y is one of
the products.

H H H H

| | | | dehydration

T
H H H/O H

Which ONE of the following is the correct condensed structural formula for
compound Y?

A HC—CH=CH—CH,
B HsC——CH,——CH,——CHj

C  HyC—CHy—CH,—CH,—OH

Il
D yec—C——cH,—CH, @)
[20]

P.T.O.
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QUESTION 2

2.1

22

2.3

24

25

26

The boiling points of organic compounds A, B, C and D, are shown in the
table below.

Organic compound Boiling point Condensed formula
(°C)
119,3 CH3CH2CH2CH(OH)CHs
99 CH3CH200CCH2CHs
103 CH3CH2CH2CH2CHO

187 CH3CH2CH2CH2COOH

O|0O|w|>

Define the term homologous series.

Name the homologous series to which each of the following compounds
belong.

221 B

222 C

Organic compound A is dehydrated during an acid catalysed reaction to

form pent-1-ene. Write down the general formula of the homologous series

of this product.

Write down the IUPAC name for organic compound D.

2.5.1 Wil the boiling point of the next member in the homologues series
of compound D be HIGHER THAN, LOWER THAN or EQUAL TO
that of compound D?

2.5.2 Fully explain the answer to Question 2.5.1.

Organic compounds consist of different types of isomers.

2.6.1 Define a positional isomer.

2.6.2 Draw ONE positional isomer for organic compound A.

2.6.3 Write down the IUPAC name for the isomer drawn as the answer to
Question 2.6.2.

Q)
Q)

Q)
@

(2)

(2)
[71

P.T.O.
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QUESTION 3
3.1 Learners prepare an organic compound (used as banana flavour in

milkshakes and ice creams), by mixing 3-methylbutan-1-ol and ethanoic

acid in a test tube.
. 3.1.1  Draw the structural formula of the product of this reaction. 3)
o 3.1.2  After the reaction in Question 3.1.1 is complete, the learners pour
E the contents of the test tube into some water in a beaker. What is
> the reason for pouring the mixture into water? 1)
8 3.1.3 Name any TWO safety precautions that should be taken during the
o preparation of the ester. (2)
D
8.2 3.2.1 Hex-1-ene is mixed with water during a chemical reaction under
—_ specific reaction conditions and an alcohol is formed. Write down
- the IUPAC name of the major product that is formed during this
g reaction. (2)
o 3.2.2 Name the type of reaction described in Question 3.2.1. (1)
g' 3.2.3 Name TWO reaction conditions for the reaction in
8 Question 3.2.1. (2)
UB.3  The compound C(CHs)sOH and hydrogen chloride react.
o
c 3.3.1 Draw the structural formula of the organic product formed. (2)
=
8 3.3.2 Name the products of the reaction. (3)
N
D
(@)
o

P.T.O.

3.4
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Octane and propane are produced in industry by the thermal cracking of
longer chains of alkane molecules, as shown in the equation below.
CisHsz > X+ CsHe + CeH1s (1
No catalyst was used in this reaction.
3.4.1 Name TWO reaction conditions needed for thermal cracking in
REACTION 1. (2)
Compound X can also be produced in reaction Il as shown below:
CoHsOH(g) — &%, X +H,0  AH=+45kJmolt ()
342 Identify X. (1)
3.4.3 Name the type of elimination reaction that occurs in REACTION II. 1)
3.4.4 Define addition polymerization. (2)
3.45 Compound X reacts to form a polymer. Write down the name of
this polymer. 1)
[23]
P.T.O.



PHYSICAL SCIENCES: CHEMISTRY 9 PHYSICAL SCIENCES: CHEMISTRY 10
(Second Paper) 10842/17 (Second Paper) 10842/17

QUESTION 4
4.3  The data in the table below indicates the changes in volume of N20s
4.1 Consider the following potential energy diagram for a reversible reaction. recorded at different time intervals.
A
Lo i
) (Ts';"e 0 | 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800
W) % 140
(@) g Volume
s 5 130 N20s |0,100 | 0,081 | 0,066 | 0,054 | 0,044 | 0,035 | 0,029 | 0,023 | 0,019
S 2420 (cm?)
O i
Q 110 4.3.1 Use the table above to draw a graph of the results. Use the
Q 100 N attached graph on the ANSWER SHEET at the end of the question
® L paper. (5)
o Progress of the reaction
— ) )
8 For the reverse reaction, write down the value of the ... 43.2 Define the term reaction rate. @
L 4.3.3 Calculate the rate of the reaction at t = 240 s. (3)
3 4.1.1 activation energy. (1) [18]
D .
o 4.1.2 heat of reaction. (1) QUESTION 5
84.2 Beloyv is the Maxwell-Boltzman d|str_|but|on curve of the distribution of the An equilibrium reaction for the decomposition of a reddish-brown
v kinetic energy of molecules at two different temperatures. substance, AO, is given below. Both products are colourless.
(@] Iy A 4A02q) = 2A203() + Oz)
(- "
- 3 B Brown Colourless
(@) b -~
) § /’ \\ Initially 2,0 mol of A203 and 1,0 mol of Oz are present in 1,0 dm? container.
N S / S Only 10,0 % of the AO2 decomposes at equilibrium.
N,
b 9] / N
- e}
o g Ill ~~___-----
o 2 K === 5.1 Define the term dynamic equilibrium. (2)
’
3 > 5.2  Use the information above to calculate the equilibrium concentration of
Energy E, each species. (6)
4.2.1 What does the area under both graphs, A and B, to the right of the 5.3  The volume of the container in Question 5.2 is now reduced to 0,5 dm?3,
line labelled Ea represent? (1) while the temperature remains constant.
4.2.2  One of the reactions takes place at a high temperature. Which 5.3.1  What colour change is observed? Write only BROWN or
ONE of the graphs, A or B, represents the high temperature? 1) COLOURLESS. (@)
4.2.3 Explain the answer to Question 4.2.2 in terms of the collision 5.3.2 Use Le Chatelier’s Principle to explain the observation made in
theory. (4) Question 5.3.1. 3)

2]

P.T.O. P.T.O.
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QUESTION 6
6.1 Define an acid according to the Brgnsted-Lowry theory. (2)
6.2  An acid-base reaction is shown below.
o H.PO; +HAsO — HPOX - + HAsO,
g Write down the name of the conjugate base of H.PO . 1)
26.3 In a titration, a 20 cm? potassium hydroxide solution was neutralized by
8 15 cm? dilute sulfuric acid with a concentration of 0,1 mol-dm.
% H2S04 + 2KOH > K2SO4 + 2H20
Q. 6.3.1  Which indicator will be most suitable for this titration?
- Choose from:
(@) phenolphthalein
3 methyl orange
bromothymol blue (1)
D
% 6.3.2 Give a reason for your choice of indicator in Question 6.3.1. (2)
8 6.3.3 Calculate the concentration of the potassium hydroxide solution. (5)
n
(@) 6.3.4 Calculate the pH of the potassium hydroxide solution in
c Question 6.3.3. (5)
=
%.4 The salt ammonium chloride (NH4Cl) reacts with water.
B NH; + H2O0 > NHs + HsO*
') _ .
o 6.4.1 What do we call this type of reaction? 1)
3 6.4.2 What will the approximate pH of the salt solution be? Choose from
EQUAL TO, SMALLER THAN 7 or GREATER THAN 7. (1)
6.4.3 Give areason for the answer to Question 6.4.2. (1)
[19]
P.T.O.

QUESTION 7

71

7.2

7.3

7.4

7.5

PHYSICAL SCIENCES: CHEMISTRY 12
(Second Paper) 10842/17
A metallic object, to be plated with copper, is placed in a copper(ll)sulphate
solution (CuSO0s).
Power
source
copper
metallic
‘ object
CuSO0, solution
Identify which electrode will be the anode. 1)
Identify the terminal to which the object must be connected. (1)
State whether the copper ions are oxidized or reduced. (1)
Write down the half-reaction that occurs at the cathode. (1)
Explain why the power supply must be a DC and not an AC power source. 3)
[71

P.T.O.
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QUESTION 8
8.1 The standard cell potential produced by a voltaic cell consisting of a
platinum electrode in contact with a solution of Co®* ions and a silver
electrode in contact with a solution of Ag* ions, is 1,01 V.
. 8.1.1  Write down the cell notation of the reaction. 3)
g 8.1.2 Identify the oxidising agent. 1)
> 8.1.3  Write down the reducing half-reaction. (1)
88.2 An unknown metal, M, is connected to a hydrogen half-cell as indicated
o below. The metal, M, is placed in a solution of its salt, M3*(aq).
D
. V)
— WV
o —
Hz (g) ———
3 w M
D
o Metal X
c
= H* (aq) - M3 (aq)
M
wn
o
c
8 8.2.1 What s the purpose of a standard hydrogen half-cell? 1)
D
B 8.2.2 Name the metal labelled X in the hydrogen half-cell. 1)
b 8.2.3 State ONE function of the component labelled A. (1)
o
3 8.2.4 The reading on the voltmeteris 0,74 V. ldentify the unknown
metal, M. (2)
8.2.5 Use information from the Table of Standard Reduction Potentials
to obtain the overall balanced redox reaction for this cell. 3)
P.T.O.
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8.2.6 How will the reading on the voltmeter change with an increase in the
concentration of the M3* jons?

Write only INCREASE, DECREASE or HAVE NO EFFECT.
Give a reason for your answer. (2)

8.2.7 Write down the reading on the voltmeter when the reaction has
reached equilibrium. 1)

8.2.8 Name TWO potential hazards associated with the use of a hydrogen
half-cell. (2)
[18]

QUESTION 9

The flow diagram below shows the main steps in the industrial preparation of two
important solid fertilisers.

9.1

From
Air SASOL

l Haber process

H2SO4 l
Fertiliser A Ammonia (NHz) | Process Y

< Liquid C
Fertiliser B
Write down the:
9.1.1 Balanced chemical equation for the formation of the brown gas (3)
9.1.2 NAME of process Y (1)
9.1.3 Chemical FORMULA of liquid C (1)

P.T.O.
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15

Give the chemical FORMULAE or NAMES of fertilisers

9.2.1

9.2.2

A

B.

Mention TWO ways in which the use of fertilisers cause damage to rivers and

dams.

A farmer stores fertilizers with NPK ratios 4:5:8 and 13:5:9.

The farmer wants to grow tomatoes and other fruit.

9.4.1

9.4.2

943

944

Explain the meaning of NPK ratio.
Which ONE of these fertilizers is more suitable to grow fruit?
Give a reason for the answer to Question 9.4.2.

After a soil analysis, it is found that the soil has a shortage of
potassium. The following two fertilizers are at your disposal.

Fertilizer D: 4:5:8 (25) Fertiliser E: 13:5:9 (20)

One of these fertilizers must be used to increase the potassium
content of this soil.

By means of a calculation determine which of these two fertilizers, D

or E, will be the most suitable.

TOTAL:

END

Q)]
M

(2)

(1
()]
(2

(3)
[16]

150

NAME:

PHYSICAL SCIENCES: CHEMISTRY 20
(Second Paper) 10842/17
ANSWER SHEET
GRADE 12:

QUESTION 4.3.1

Hand in this ANSWER SHEET with your ANSWER BOOK.




4U01) papeojumod

ME:

ES

RKS:

wodezodlnosaln

A

MEHE AUTENG PROVINCE
SO

T REPUBLIC OF SOUTH AFRICA

GAUTENG DEPARTMENT OF EDUCATION
PREPARATORY EXAMINATION

2018

10842

PHYSICAL SCIENCES

PAPER 2

3 hours

150

6 pages + 4 data sheets

PHYSICAL SCIENCES: Paper 2
1084E

I

X10

A

P.T.O.

PHYSICAL SCIENCES 3
(Paper 2) 10842/18

QUESTION 1: MULTIPLE-CHOICE QUESTIONS

1.1

Four options are given 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 (1.1 — 1.10) in the answer book, e.g. 1.11 - D.

Consider the structural formulae of THREE organic compounds given below:

H H H H
PR S S— -
P heohoh
H—C—H
}
H H H H
S TR S S S
h bl
H—C—H
h
H H H H
Heb— &b n
R Wk
H—C—H
)

Which ONE of the following statements about the above compounds is
CORRECT?

P and R are the same compound.
Q and R are the same compound.
All three are different compounds.
All three compounds are branched alkanes.

o0Ow>

P.T.O.

@)
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Consider the four chemical samples below.

1 dm?® of 1 mol-dm™ HCE solution

Q § \
12 g zinc powder 12 g zinc granules
—? \_J
S

1 dm?® of 2 mol-dm™ HCE solution

A small balloon must be inflated with hydrogen gas. The balloon is attached to
the top of one of the flasks into which zinc was added. To inflate the balloon as
quickly as possible, which ONE of the combinations will be the most suitable?

o0Ow>

P and R
Pand S
Qand P
Qand S

P.T.O.

1.3

1.4

1.5

1.6

1.7

1.8
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Diluted hydrochloric acid is gradually added to a flask of distilled water. What effect
will this have on the value of the dissociation constant K, of water at 25° C?

A Increase, until K, reaches a maximum value.

B Decrease, until Ky is zero.

C No effect, no matter how much acid is added.

D  Asharpincrease in K,, and then a sudden decrease in K.

Which ONE of the following factors does NOT affect a chemical system in
equilibrium?

A Temperature
B Time

C  Pressure

D  Concentration

Which ONE of the following species CANNOT act as an ampholyte?

A HSO;
B H0
C CO,
D HSO;

A standard copper-zinc electrochemical cell delivers a current. How do the
concentrations of the two electrolytes change in time?

[Cu?"] decreases and [Zn?'] increases at the same rate.
[Cu?] and [Zn?'] are unaffected as the reaction proceeds.
[Cu®'] increases and [Zn*"] decreases in time.

[Cu?] and [Zn?'] both steadily decreases until both are zero.

o0 w>

A spontaneous reaction occurs when chlorine gas comes into contact with
hydrogen gas. The probable reason for this is that ...

A chlorine is a good oxidising agent.

B hydrogen is an oxidising agent.

C  chlorine is a good reducing agent.

D  hydrogen and chlorine are both non-metals.

Consider the following hypothetical redox equation.
X(s) + 2Y¥(aqg) = X**(aq) +2Y**(aq)
Which ONE of the following statements concerning the above equation is correct?
X undergoes reduction by losing 1 electron.
X undergoes reduction by losing 2 electrons.

Y** undergoes reduction by gaining 1 electron.
Y* undergoes reduction by gaining 2 electrons.

o0Ow>

P.T.O.
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1.9 Which ONE of the following is an industrial use of nitric acid?

A Refining of petrol and oil

B Dehydrating agent

C Recovery of metals from their ores

D Preparation of fertilisers
U1.10 The reaction 2S03; + O, — 2S03 in the contact process is ...
o A reversible and does not take place in the presence of a catalyst.
E B not reversible and only takes place in the presence of vanadium
-} pentoxide.
6 C reversible and takes place in the heat exchanger of the factory.
QD D reversible and takes place in the presence of a catalyst.
o
D
OQUESTION 2

The molecular formula C,H40; has two isomers.
2.1.1 Define an isomer.
2.1.2 The structural formula of one of the isomers of C,H;40, is

0]
I

H— O0—C—H

I—O—I

Write down the IUPAC name for this isomer.

2.1.3 Draw the structural formula of the other isomer of the compound given
above.

2.1.4  Write down the IUPAC name for this isomer in QUESTION 2.1.3.

wod"ezadinosainps wolj

2.1.5 To which homologous series does the isomer in QUESTION 2.1.3
belong?

P.T.O.

()
[20]
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2.2 Consider the structural formula below.

For this compound, write down the:
2.2.1 General formula of the homologous series to which it belongs
2.2.2 IUPAC name
2.3  Write down the structural formula of a tertiary alcohol consisting of 4 carbon atoms.

2.4 Consider the following organic compound below. Write down the structural formula
of the functional group of this compound.

H

I
H—C—0~C—
H

I—O—T

v
i
) H

QUESTION 3

Grade 12 learners investigate the effect of the molecular mass on the boiling point of the
first 8 members of the homologous series of the primary alcohols.

3.1 Give ONE precaution that the learners need to take during this investigation.

3.2 Structural isomers can influence the outcome of this investigation. Alcohols with
more than two carbon atoms have more than one structural isomer.

3.2.1  Write down the TWO structural formulae and the IUPAC names of the
isomers of the alcohols containing three carbon atoms.

3.2.2 The learners used heptan-1-ol as one of the compounds during the
investigation. Which ONE of the isomers named in QUESTION 3.2.1 must
be used to make the results comparable and fair?

3.2.3 Give the reason for the choice made in QUESTION 3.2.2.

P.T.O.

(1)
[14]
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3.3 Butan-1-ol and butan-2-ol have different melting and boiling points. State, with
reasons, which ONE of these two alcohols have the highest ...

3.3.1 melting point.
3.3.2 vapour pressure.

3.3.3 Wil the boiling point of a primary alcohol INCREASE or DECREASE if the
number of carbon atoms in the chain increases to eight?

3.3.4 Give a reason for the answer to QUESTION 3.3.3.

~

Polymers are used widely in our society to form a variety of plastic compounds.

3.4.1 Name the process where very large, high-molar mass molecules are formed
from small molecules?

3.4.2 Name the monomer in the following organic molecule:

H3C—CHZ—CHZECHZ—CH}CHZ—CHZ—CHZ—CHZ—CH3
n

pa woJj papeojumoq

3.4.3 Give ONE use of the polymer in QUESTION 3.4.2.

QUESTION 4

4.1 The following equation represents an organic chemical reaction.

C3Hs (g) +HBr (g) - compound X + H,O — secondary alcohol

4.1.1  Write down the molecular formula of compound X.

4.1.2 Name the type of reaction that takes place when C3Hs is converted to
compound X.

wodezodlnosaln

4.1.3 Give the IUPAC name of the secondary alcohol that is formed.
4.1.4 Define a secondary alcohol.

4.1.5 Instead of adding water to compound X, concentrated sodium hydroxide
and ethanol is added, and the mixture is heated under reflux.

Write down the IUPAC name of the organic product that is formed.

4.1.6 Name the type of elimination reaction that takes place.

P.T.O.

(1)
[19]
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4.2  Most organic compounds can undergo substitution, addition or elimination
reactions to produce a variety of compounds. Some incomplete organic reactions
are represented below.
Reaction I: CH3; - CH,—CH =CH, + H,0O —
Reaction II: CH3 — CHz— CH; — C(CH3) = CH, + HBr —
Reaction IlI: CH3 — CH(OH) — CHy — CH3 + H,SO, — 5
4.2.1 Name the type of reaction represented by Reaction Ill.
Both Reactions | and Il are examples of addition reactions. Name the type of
addition reaction that is represented by:
4.2.2 Reactionl
4.2.3 Reactionll
4.2.4 Reaction | takes place in the presence of a catalyst. Write down the
FORMULA of the inorganic catalyst used in Reaction I.
4.2.5 Write down the [IUPAC name of the major product formed in Reaction II.
QUESTION 5
5.1 The following equation represents a reaction used to prepare COy(g) in the school

laboratory. Pieces of calcium carbonate are added to a 0,1 mol-dm™ hydrochloric
acid solution in a glass beaker.

CaCOgs(s) + 2HCY(ag) — CaCty(aq) + COz(g) + H20(2)
5.1.1 Mention THREE ways to increase the rate of CO, production in the above
reaction.

5.1.2 Discuss TWO methods to measure the rate of this reaction.

5.1.3 Give TWO reasons why this reaction will NOT reach equilibrium in the
beaker.

P.T.O.
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5.2 In an investigation, different lengths of magnesium ribbon of the same width react
with diluted hydrochloric acid of the same concentration. The rate at which
hydrogen gas is produced in each reaction is measured and the data obtained is
recorded in the table below.

Length of magnesium ribbon (cm) 1,0 |20 |3,0 |40 |50 |6,0 |70

. cm?®
Rateofproductlonosz[m)at 09| 18|27 |36|46|54]64

25°C

A graph of the results appears below.

Rate of production of H, versus length of magnesium
ribbon '

Rate of production of H, (cm®/ min)

1.0 2.0 3.0 4.0 5.0 6.0 7.0

Length of magnesium ribbon (cm)

WO09"eZa21N0S3aINPa WOl papeojumoq

5.2.1 Use the graph to give the rate at which hydrogen gas is produced from a
5,5 cm length of magnesium ribbon.

5.2.2 The experiment is repeated under the same conditions, except that the
hydrochloric acid is heated to 60 °C before the magnesium ribbon is added.
How will the gradient of the new graph differ from that of the original
gradient?
Write only STEEPER GRADIENT or LOWER GRADIENT.

5.2.3 Explain your answer to QUESTION 5.2.2 in terms of the collision theory.

5.2.4 What conclusion can be made from the graph?

P.T.O.

[15]
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1

State Le Chatelier’s principle.

lodine reacts with excess hydrogen in a sealed container of constant volume.

Hydrogen iodide is formed.

Samples of the initial reaction mixture and the equilibrium reaction mixture’s

[ H2 (@) + 12 (9) = 2HI(g)

AH>0

molecular compositions are shown below. An iodine atom is represented by (O)
and hydrogen atom by (e).

Initial reaction mixture

Reaction mixture at equilibrium

The temperature of the equilibrium mixture is decreased, and a new
equilibrium is established. Choose between A and B to identify the new
molecular composition of the reaction mixture.

6.2.2 Explain the answer to QUESTION 6.2.1

QUESTION 6
6.1
6.2
6.2.1
A
6.3

Consider the equilibrium established in an aqueous 0,10 mol-dm™ ethanoic acid
(acetic acid) solution at 25 °C.

CH35COOH(¢) + H0(f) = H30*(ag) + CHsCOO™(aq)

The pH of this solution is 2,87.
This pH corresponds to a [H30"] = 1,34 x 10" mol-dm™

6.3.1

Calculate the equilibrium constant of an aqueous solution of ethanoic acid at

25°C.

P.T.O.

(©)
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6.3.2 Concentrated sodium ethanoate (CH3COONa), was dissolved in an
ethanoic acid solution. How will the pH of the ethanoic acid solution
change?

Write only INCREASES, DECREASES, or STAYS THE SAME.

6.3.3 Explain the answer to QUESTION 6.3.2
4 mol of gas X and 4 mol of gas Y are added and sealed in a 2 dm®
container at a certain temperature. The following equilibrium is established
at a certain temperature.

2X(g) + 3Y(g) = X2Y3(g)

The graph below shows the number of moles of gas X and gas X,Y3 present
from the time the container is sealed.

1
3 1
° 1 1
€ 1 1
5 | 1
e 1 1 1
£ : ' :
24 1
=] 1 1 1
z 1 1 1
1 1 1
1 1 1 1
1 X2Y3(g) 1 1
05+ -= 1
I 1
0 30 70 100
Time (s)

6.4.1 How many moles of gas X,Y3 are formed by the time the reaction reaches
equilibrium at 30 s?

6.4.2 Calculate the value of the equilibrium constant at t = 50 s.

P.T.O.

1

(6)
[20]
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QUESTION 7
7.1 The dissociation constant of some substances is given below.

7.2

Name of substance Formula Ka (298 K)
Hydrogen sulphate ion HSO; 1,2x107
Ammonium ion NH 56x 10
Phosphoric acid H3PO4 7,5x 10°
Hydrocyanic acid HCN 49x10™

7.1.1  Write down the FORMULA of the substance that has the highest tendency
to dissociate.

7.1.2 Write down the FORMULA of the conjugate base of hydrocyanic acid.

7,6 g of impure commercial washing soda (Na;COs3.10H,0) is dissolved in water.
The solution is diluted to 500 cm®in a measuring flask. 25 cm® of this solution is
titrated with a standard HC? solution of concentration 0,1 mol-dm=.

Na>CO3.10H,0 + HCf — NaCt + H,O +CO,
7.2.1 Rewrite and balance the chemical equation for the above reaction.

7.2.2 Three indicators are available to indicate the equivalence point of this
titration.

e Methyl orange
e Bromothymol blue
e Phenolphthalein

Choose from the list of indicators, the ONE which will be the most suitable
for this titration.

7.2.3 Give a reason for the answer to QUESTION 7.2.2

7.2.4 What colour change will be observed during the titration of the base with the
acid.

7.2.5 Calculate the mass of pure Na,CO3 in commercial washing soda, if
24,8 cm® of the HCE solution was needed to reach the equivalence point in
the titration.

7.2.6 Calculate the percentage purity of the Na,COs in the original mass of
commercial washing soda.

P.T.O.

)
[16]



PHYSICAL SCIENCES 14
(Paper 2) 10842/18

QUESTION 8

8.1 A standard electrochemical cell is set up according to the equation below.

[ Mg(s) + 2AgNO4(ag) -> Mg(NOs)(aq) + 2Ag(s) |

8.1.1 Write down the cell notation of this cell.

g 8.1.2 Write down the NAME of the oxidising agent.
§ 8.1.3 Calculate the initial emf of this cell.
o 8.1.4 At what temperature is the emf of a standard cell measured?
Q
Q 8.1.5 At what half-cell concentration will the cell give the emf obtained in
@ QUESTION 8.1.3?
o
= 8.1.6 This cell is connected to a light bulb marked 3V;6W. In theory the bulb
g should light up, but in practice it does not. (I = %). Give a possible reason
for this observation.
D
o
CQUESTION 9
@
9.1 Acell consists of a source of direct current (a battery) connected to two electrodes
(@) that are immersed in an aqueous solution of hydrochloric acid as indicated below.
(- The electrical circuit is complete.
=
(@)
D
N Power
jab supply
(@)
o
H;0"(aq)
Ct(aq)

9.1.1 To which electrode (anode or cathode) do the hydronium ions migrate?

9.1.2 Write down the half-reaction taking place at the electrode in
QUESTION 9.1.1.

P.T.O.

)
[12]
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9.1.3 Give the NAME or FORMULA of the product that is formed at the other
electrode. (1)

9.2 The electroplating of metals is a very important industrial electrochemical

application.
9.2.1 Define electroplating. (2)
9.2.2 Name ONE use of electroplating. (1)
9.2.3 To which electrode must the object that is to be electroplated be connected? (1)
[8]
QUESTION 10
10.1 The table below shows the ideal soil conditions for growing three types of crops.
Crop Soil pH Soil Soil Soil
nitrogen phosphorous | potassium
Wheat 6 Medium High Low
Potatoes 9 Medium Medium High
Sugar beet 7 Medium Medium High
10.1.1  Which crop grows best in acidic soil? (1)
A farmer bought the fertilisers listed in the table below:
Common name Chemical formula
Sulphate of potash K>SO,
Triple superphosphate Ca(HzPO4)
Ammonium nitrate NH;NO3
Ammonium sulphate (NH4)2SO4
Samples of soil from two fields, A and B were analysed. The results are in
the following table:
Field Nitrogen Phosphorous | Potassium
A Low High Low
B Medium Medium Medium
10.1.2 Which ONE of the fertilisers should the farmer add to the soil in field A to
make it more suitable for growing wheat? (1)
10.1.3 Give a reason for the answer to QUESTION 10.1.2. 3)
10.1.4 Calculate the % nitrogen in the ammonium nitrate. (4)

P.T.O.
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y
10.1.5 Some of the processes used in the manufacturing of fertilizers are (4
indicated in the flow diagram below. Complete the flow diagram below by é}’%_,“
writing down the NAME or FORMULA of substances A to E. Write only the RN
letter and the answer in your ANSWER BOOK.

f}‘é GAUTENG PROVINCE

=g ) REPUBLIC OF SOUTH AFRICA

Air Natural gas

GAUTENG DEPARTMENT OF EDUCATION

Element B PREPARATORY EXAMINATION

y

2019
10842
Ammonia SaltE
Saltb i it 3 and PHYSICAL SCIENCES: CHEMISTRY
pass over
catalyst PAPER 2
Nitrogen
monoxide (NO) TIME: 3 hours
Cooled and MARKS: 150
Dissolved more air added 16 pages + 4 data sheets and 1 answer sheet
in water
Nitric acid Brown gas C
()
[14] PHYSICAL SCIENCES: Paper 2
LLLELERTHE TR

10842E

X@5

IR

P.T.O.
P.T.O.



PHYSICAL SCIENCES: CHEMISTRY 3
(PAPER 2) 10842/19

QUESTION 1: MULTIPLE-CHOICE QUESTIONS

Four options are given 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 (1.1 — 1.10) in the
ANSWER BOOK.

1.1

WO02"eZa2INYSainNpa W} papeojumoq

Which ONE of the following is the correct structural formula for 1,2,2-trichloropropane?

A H Cl H B HoH o HoH
H | _é_ | Cl—C—C—CI—C—H
[ | Cl H H
H Cl H
c T S
I NI
cl Cl ¢l Cl H Cl @)

Which ONE of the following pairs of compounds contains members of the same
homologous series?

C2H4 and C3H3

C3H6 and C4H5

CH4O and CzH402

C2H4O and C3HGO (2)

oOw>

Consider the following structural formula of an organic compound and the statements
referring to it.

e
H—C—C—C—C—HH—-C—-H
[ H
H H H :
H-G—G—G
H H H

. The compound belongs to the same homologous series as methane.
1. The compound is a hydrocarbon.
1. The compound has a higher boiling point than methane.

Which of the above statements are correct?

A Only |

B land Il

C Iland Il

D I, lland llI (2)

P.T.O.
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1.4 The following equation represents the chemical reaction of the dissociation of pure
distilled water:

H,O = H*(aq) + OH(aq) AH>0

How will the pH and the acid-base properties of distilled water be affected if the
temperature of the water is increased?

pH Acid-base properties

Decreases Becomes acid

Decreases Remains neutral

Remains the same | Remains neutral

o o0 o »r

Increases Becomes alkaline

1.5 A standard zinc / copper cell is set up with a salt bridge containing a concentrated
potassium nitrate (KNOj3) solution. The electrolytes are zinc sulphate (ZnSO4) and
copper sulphate (CuSO4). After the reaction has been allowed to continue for an
extended period of time, the salt bridge was found to contain ...

A K" and NOj ions.

B K", NO; and SO? ions.

C K*, NO; and Zn*" ions.

D K, NO;, SO? and Zn** ions.

1.6 The following reaction is given.
HC,0;(aq) + H,0(1) — H,0%(aq) + C,0% (aq)

The correct conjugate acid-base pair is given as:

A HC,0;(aq) and H,0(7)

B Hc,0;(aq) and H,0* (aq)

€ Hc,0;(ag) and C,0% (aq)

D H,0(/) and C,0% (aq)

P.T.O.
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The equilibrium constant for the gas phase reaction given below is 230 at 300°C.

2NHs(g) = 3Hz(g) + Na(g)

Which one of the following statements is true for this reaction at equilibrium?

A Only reactants are present.
B Only products are present.
C  The concentration of reactants is high.

D  The yield of products is high.

Consider the following chemical reaction:
CuO + H;S04 — CuSO4 + H0
In this reaction copper(ll)oxide (CuQO) acts as ...
A abase.
B anacid.
C areducing agent.

D an oxidising agent.

P.T.O.

1.9
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The graph below shows the change in potential energy for the reaction:

CO, +NO = CO + NO,

35
s 0
g o0
2
(o}

L

-50

Reaction co-ordinate

The activation energy in kJ-mol™ for the reverse reaction is ...

A 35

B 50.

C 85.

D 15

Which ONE of the following statements about the extraction process of aluminium is
TRUE?

A The aluminium ion is oxidised.

B Aluminium forms at the anode.

C The aluminium oxide ore is called bauxite.

D Carbon dioxide gas forms at the cathode.

()
[20]

P.T.O.
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QUESTION 2 (Start on a new page.) QUESTION 3 (Start on a new page.)
2.1 Consider the condensed structural formulae of the organic compounds below. 3.1 Write down the name of the homologous series to which each of the following
compounds belong.
A H,C CH=——CH, B H,C CH, OH 311 GeHi0: (1)
3.12  CHsCOCH; M
O 32 3241 Define the term chain isomer. (2)
o HaC——C——OH HaC——C——0——CHj . _
§C D 3.22 Write down the structural formula and IUPAC names of the 3 isomers of
-] CqHs. (6)
8 3.3  The compound responsible for the fruity scent in pineapples, butyl pentanoate, is
o prepared in a laboratory.
D
o Hs;C CH——CH,4 CHj Write down the ...
éE F H;C G CHs 3.3.1 IUPAC names of TWO compounds needed for this preparation. (2)
OH
3 OH 3.3.2 type of reaction that takes place. (1)
8 3.4 The boiling points of two compounds are given below.
c — —
=Write down the letter that represents a substance that ... Compound Boiling point, °C
D butyl pentanoate 185,8
8 211  is an unsaturated compound. (1) butyl butanoate 166,0
E 2.1.2  will react with a halogen by means of an addition reaction. (1) Explain why the boiling point of butyl pentanoate is higher than that of butyl
o butanoate. Refer to relative strengths of intermolecular forces and energy. 3)
D 21.3 can be used for the preparation of methyl ethanoate. (1)
N 3.5 Explain the difference between addition polymerisation and condensation
b 214 s a primary alcohol. (1 polymerisation. (4)
(@)
(@) 215 when produced, needs sulphuric acid as a catalyst. (1) 3.6  Consider the structural formula of a part of a polymer as shown below.
%.2 Draw the structural formula of 2,4-dimethylhexan-3-one. 3) ||-| T
2.3 Write down the correct IUPAC name of the following compound: (|:—(|;
H H_Jq,
H ¢ ¢ O .
| [ | [l Write down the IUPAC name of ...
T
3.6.1 this polymer. 1
H F H H (3) Y (™)
[11] 3.6.2 the monomer used to prepare this polymer. (1)

[22]

P.T.O. P.T.O.
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QUESTION 4 (Start on a new page.)

In the flow diagram below, X, Y and Z represent three different types of organic reactions.

P represents an organic compound.

CH, CH
3
O | Reaction X |
g Hac_CHz_CHz—?—BF HSC—CHZ—CH:?
S CH, CH,
o KOH(a
; q)

QD Reaction Y :
o Mild Heat
@ Reaction Z
o
= (¢ ]
=
o
®
%1 Name the type of reaction represented by X. (1)
3.2 State TWO reaction conditions needed for reaction X. (2)
0]
3.3 Reaction Y represents a substitution reaction. Write down the structural formula of
(- the organic compound P, formed in this reaction. (3)
=
Q4 Apart from the organic reactant, write down the NAME or FORMULA of the other
8 reactant needed in reaction Z. (1)
-93.5 Name the type of reaction represented by Z. (1)
S (8]

P.T.O.
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QUESTION 5 (Start on a new page.)
Copper(ll)carbonate reacts with diluted hydrochloric acid as given in the reaction below.
CuCOs(s) + 2HC(aq) — CuCly(aq) + H.O(2) + CO2(g)
A learner used the apparatus shown below.
Cotton-wool plug
Diluted hydrochloric acid Lumps of copper carbonate |
. EARERETEREs 0000
165,00 g | <—+ Chemical balance |
5.1 Supply a reason why a cotton-wool plug is placed in the mouth of the conical flask.
The experiment was carried out using a 0,50 g sample of pure copper(ll)carbonate.
The graph below shows the results obtained:
Graph of mass versus time
I I |
! ! ]
165,00 - :
164351 i
Mass ]
9 \

164,90

164,85 \\ |

16:"8["0 10 20 30 a 50 60 :

Time (s)
5.2  For this sample of pure copper(ll)carbonate, calculate the average reaction rate,
in g-s‘1, for the first 10 seconds.
P.T.O.
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5.3  The experiment is repeated under the same conditions using a sample of 0,5 g of
impure copper(ll)carbonate. The data obtained is given below.
Time (s) 0 4 6 8 12 20 40 60
Decreasein | 165 00 | 164,90 | 164,88 | 164,87 | 164,86 | 164,85 | 164,85 | 164,85
mass (g)

i

WO09"eZa21N0S3aINPa WOl pRpeojumoq

5.3.1

5.3.2

Draw a line graph showing the change in mass of the impure
copper(ll)carbonate versus the time.

Use the attached ANSWER SHEET to answer this question. 3)
This experiment is repeated with hydrochloric acid that has been heated.

Explain in terms of the collision theory how the rate of this reaction will be
affected. (4)

A learner performed three experiments in which zinc reacted with an excess of a
1 mol-dm™ hydrochloric acid solution.

In ALL three experiments, the learner kept the initial temperature the same and used
the same volume of a 1 mol-dm™ hydrochloric acid solution.

The graph below shows the results for each of the experiments 1, 2 and 3.

Volume of
Hydrogen (cm?®)

4

40

30 -

20

10-1-

Time (minutes)

5.4.1

542

543

In which experiment did the reaction take the longest to complete?
Choose from 1, 2 or 3. (1)

Suggest ONE factor that could have been changed from experiment 1 to
produce the results in experiment 2. (1)

1 g of zinc was used in experiment 1. What mass of zinc was used in

experiment 3? (No calculation required.) (1)
[14]

P.T.O.
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QUESTION 6 (Start on a new page.)

Consider the following reversible reaction represented below in a closed container.

Ha(g) + 12(g) = 2HI(g)

Three experiments were done under different conditions as shown in the table below. In

each

case 0,5 mol H, and 0,5 mol |, reacted in a 1 dm® container.
GRAPH CONDITIONS
A 500°C
B 500°C; different condition from A
C 600°C; same conditions as A

The sketch graphs of the concentration versus time for the three experiments are shown
below.

Experiment A

Experiment B Experiment C

0,5 0,5] 0,54
Product Product
% .............................. 0,38 Product
c c [ e G
kel K<) kel
i : S o R v
£ 1 =N " =N 1 eactants
- B Lo 55| /i 55 :
SO I Reactants £5 ! Reactants =i :
S E ' SE 5 S E :
5 2 3
Time (min) Time (min) Time (min)

6.1  What condition changed in experiment B?
6.2  Explain your answer to Question 6.1.
6.3  Refer to the graphs of experiment A and C.

Is the forward reaction ENDOTHERMIC or EXOTHERMIC?
6.4  Use Le Chatelier’s principle and explain your answer to Question 6.3.
6.5 At equilibrium, 0,3 mol-dm™ H, is present in the container at a temperature of 500°C.

Use the data given to calculate the equilibrium constant at 500°C.
6.6  Will the K, value be HIGHER THAN, LOWER THAN or REMAIN THE SAME at a

temperature of 600°C?
6.7  Explain your answer to Question 6.6.

P.T.O.
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An electrochemical cell is set up as shown in the diagram below.

N

W02:BZA2IN0SAINPS WOL) Papeojumoq
[$,] N w =

N
[}

Salt bridge

Mn*(aq)

CI" (aq)

Write down the values of the standard conditions that apply to the Ct,/Ct half-cell.

For this cell, write down the equation for the ...

7.2.1 oxidation half reaction.

7.2.2 net reaction of the cell.

Write down the cell notation for this cell.

Ct2

Write down the FORMULA of a possible electrolyte that can be used in the

Mn/Mn?* half-cell.

Write down the NAME or FORMULA of the oxidising agent in this cell.

Calculate the initial reading on the voltmeter when this cell functions under standard

conditions.

P.T.O.

QUESTION 8 (Start on a new page.)

The diagram below represents an electrochemical cell. The electrodes of the cell are
labeled P and Q.

8.1

8.2

8.1.1

8.1.2

Which electrode, P or Q, is the anode in this cell?

Give a reason for your answer to Question 8.1.1.

This cell is used to plate an iron coin with nickel. The iron coin is connected to a
steel electrode while the other electrode is a nickel electrode.

8.2.1

8.2.2

8.2.3

8.24

8.2.5

8.2.6

agent in this cell.
To which electrode, P or Q, is the iron coin attached?

At which electrode does reduction occur? Choose from P or Q.

Question 8.2.3.

the electrolyte change during the functioning of the cell?

Explain your answer to Question 8.2.5.

PHYSICAL SCIENCES: CHEMISTRY 14
(PAPER 2) 10842/19
battery
(1)
M
Write down the FORMULA of the ION that can be used as an oxidising
Q)
(1)
Q)
Write down the half-reaction that will occur at the electrode mentioned in
2
The anode of this cell is a nickel electrode. How does the concentration of
Write only INCREASES, DECREASES or REMAINS THE SAME. (1)
(2)
[10]
P.T.O.
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QUESTION 9 (Start on a new page.)

9.1  Washing soda contains sodium carbonate (Na,COs3) as its most important
constituent.

Learners used 5,13 g of the washing soda crystals to prepare a 250 cm® solution in
distilled water. They titrated 25 cm® of the sodium carbonate solution with 36 cm?® of
a 0,05 mol-dm™ H,SO, solution to neutralise the solution.
The balanced equation for the reaction is:
Na,COs(aq) + H2SO4(aq) — NaSO04(aq) + CO2(g) + H20(8)
9.11 Define an ampholyte. (2)

9.1.2 Identify which ONE of the compounds in the equation above CAN act as an
ampholyte. (1)

9.1.3  Calculate the number of moles of sulphuric acid that reacted with the
sodium carbonate. (3)

9.1.4  Calculate the mass of the sodium carbonate in the washing soda that was
used and neutralised during the titration. (4)

9.1.5  Calculate the percentage purity of the washing soda sample. 3)

N

When CO? ions are added to water, the concentration of the hydroxide ions present
in the water increases.

Write down a balanced equation for this reaction between CO3 and H0. )

W09"eZa21N0saINPa WOl papeojumoq

P.T.O.
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QUESTION 10 (Start on a new page.)

10.1 A fertilizer bag is labelled 2:6:3 (40).

10.1.1  Explain the meaning of the value in brackets (40). (1)
10.1.2 Name any TWO primary nutrients that are contained in this fertiliser bag. (2)
10.1.3 Calculate the percentage mass of nitrogen in this fertiliser bag. 3)

10.2 Part of the flow diagram below shows the industrial process used in the production

of nitric acid.
Fertiliser A
/ . -

-
= . Sulphuric acid Fertiliser B
reacts with

10.2.1 Write down the NAME or FORMULA of Fertiliser A.

10.2.2 Name the process used to make ammonia.

M

M

10.2.3 Write down the FORMULA of Fertiliser B. (1)
10.2.4 Write down the NAME of process Y. (1)
M

10.2.5 Why is it important for fertilisers to be soluble in water?

10.2.6 If too much fertiliser is used and it leaches into rivers, what negative effect

could this have on rivers and dams? (1)
10.2.7 Name TWO reactants needed to produce ammonia. (2)
10.2.8 During the manufacturing of H,SO4 sulphur is burned in air. NAME the

product of this combustion reaction. (1)

10.2.9 Write down THREE positive impacts of fertilisers on humans. 3)
[18]
TOTAL: 150

END




PHYSICAL SCIENCES: CHEMISTRY 21
(Paper 2) 10842/19
ANSWER SHEET
Name:
Attach this page to your answer book.
Question 5.3.1
)
o
:ES Graph of mass versus time
o
Q
o
9]
== 165,00
—
=
o
3
D
S 164,95
SMass
gg)
c 164,80 \
=
(@)
Q]
N
D
o 164,85
S s
3 -
164’800 10 20 30 40 50 60

Time (s)

GAUTENG PROVINCE

ety REPUBLIC OF SOUTH AFRICA

GAUTENG DEPARTMENT OF EDUCATION
PREPARATORY EXAMINATION

2020

10842
PHYSICAL SCIENCES: CHEMISTRY
PAPER 2

TIME: 3 hours
MARKS: 150

19 pages + 4 information sheets and an answer sheet

P.T.O.



PHYSICAL SCIENCES: CHEMISTRY
(Paper 2) 10842/20

QUESTION 1: MULTIPLE-CHOICE QUESTIONS

Four options are given as possible answers to the following questions. Each question has only

ONE correct answer. Write only the letter (A — D) next to the question numbers
(1.1 to 1.10) in the ANSWER BOOK e.g. 1.11 D.

11 Consider the structural formula of an organic compound below.

T
H—Cli—C=O
H

Which of the following is the correct IUPAC name of this compound?
A Ethanone

B Ethene

C Ethanol

D Ethanal

Which of the following represents a balanced equation for the combustion
of octane?

A 2CsH1s + 2502 - 16CO2 + 18H20
B CsH1is + 1602 > 8CO2 + 9H20

C CsH1s + 3202 > 8CO2 + 18H20

W09"eZa21NQSaINpPa Wol) papeojumoq

D 2CsHig + 802 - 16CO2 + 9H20

(2)

2

P.T.O.

1.3

1.4

PHYSICAL SCIENCES: CHEMISTRY 4
(Paper 2) 10842/20

Which of the following compounds will decolourise bromine water the fastest
under normal conditions?

A Ethene
B Ethanal
C Ethanol
D Ethane (2)

Three catalysts are used separately to increase the rate of a hypothetical
reaction. In the diagram below, E1, Ezand Es represent the effect of each
catalyst on the activation energy (Eo) for the reaction.

F 3

Number of molecules

Ei1 E2 Es Ep Ex

Which of the following is the activation energy for the reaction with the HIGHEST
rate?

A Es
B E2
C E1

D Eo 2

P.T.O.
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50 cm? of a 0,1 mol.dm™ solution of hydrochloric acid is poured onto 5 g
granulated zinc which is inside a glass beaker at room temperature.
Which of the following factors will not increase the initial rate of the reaction?

A Grinding the granulated zinc into powder
B Using 30 cm™ of a 0,2 mol.dm® hydrochloric acid at room temperature
C Increasing the temperature of the acid solution to 50 °C

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

The graph below represents the change in the rate of reaction versus time for
the reversible reaction that took place when an amount of hydrogen (Hz2) gas
and iodine (l2) gas was sealed off in a container.

The equation for the reaction is: Hz(g) + I2(g) = 2HI(g) AH <0
Equilibrium was first established after 5 minutes.

rate(mol?)

What change in the conditions was made at 10 minutes to change the rate of
the reaction as indicated on the graph?

A A catalyst was added.
B The temperature was increased.
C The temperature was decreased.

D The external pressure on the reaction mixture was decreased.

PHYSICAL SCIENCES: CHEMISTRY 5
(Paper 2) 10842/20
(2)
10 .
time(min)
(2)

P.T.O.

1.7

1.8

1.9
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Consider the four different solutions. Which of these solutions is a dilute weak
acid solution?
A 0,1 mol-dm? HCIJ solution
B 5 mol-dm? CH3COOH solution
C 0,5 mol-dm™ oxalic acid solution
D 5 mol-dm? NaOH solution 2
The following equations represent two hypothetical half-reactions.
The reduction potentials are also provided:

X2 +2e 22X +1,09V

Y'+e2Y -28V
Which one of the following substances from these hypothetical half-reactions
will be the strongest oxidising agent?
A X
B Xz
c Y*
DY 2)
Which of the following combinations CORRECTLY shows the
products formed during the electrolysis of brine?

ANODE CATHODE
A Chlorine Hydrogen
B Hydrogen Oxygen
c Oxygen Hydrogen
D Hydrogen Chlorine )
P.T.O.
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Study the diagram below illustrating the industrial production of product C.

02; H;O

Which process is used to produce product C?

A

B

Fractional distillation of air
Oxidation of ammonia
Haber process

Ostwald process

7 PHYSICAL SCIENCES: CHEMISTRY 8
(Paper 2) 10842/20
QUESTION 2 (Start on a new page.)
The letters A to F in the table below represent six organic compounds.
|
R aal
| || | |e|H—c—c—C—c—
AlH—C—C—C— c:c-c—HBHT?CTH
| | || HH H
H H H H
H—C—H
|
H
) € | CH:CH = CHCH,CH;CH; D | Pentyl propancate
20
- el T
T e T
! | |
E HOH H H H F |[H—C—c=c—Cc—Cc—H
H—C—H | | |
[ H H H
H—C—H
H
21 Write down the letter(s) that represent(s) the following:
2.1.1  Alkene (1)
2.1.2 Aketone (1)
2.1.3 A compound with the general formula CnHzn-2 1)
2.1.4 A structural isomer of octanoic acid (1)
2.2 Write down the IUPAC name of compound:
221 A (2)
222 E (2)
223 F 2)
P.T.O. P.T.O.
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Compound D is prepared by reacting two organic compounds in the
presence of an acid as a catalyst.

Write down the:
2.3.1  Structural formula of compound D
2.3.2 IUPAC name of the organic acid used to prepare compound D.

2.3.3 NAME or FORMULA of the catalyst used

2
()]

(O]
[14]

P.T.O.

3.1

3.2

3.3

34
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QUESTION 3 (Start on a new page.)
The melting points of four organic compounds, represented by the letters A, B, C and
D, are given in the table below.
COMPOUND MELTING POINT
()
A | 2-methylhexane -118
B | Heptane -91
C | Octan-1-ol -16
D | Octanoic acid 16,7
Define the term melting point. (2)
Which ONE of C or D has the higher vapour pressure?
Give a reason for your answer. (2)
A and B are structural isomers.
3.31 Define the term structural isomer. (2)
3.3.2 Explain why B has a higher melting point than A. Refer to structure,
intermolecular forces, and energy in your explanation 3)
Explain the difference in the boiling points of C and D. Refer to intermolecular
forces and energy in your explanation. 3)
2]
P.T.O.
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4.1
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But-1-ene, an UNSATURATED hydrocarbon, and compound X, a
SATURATED hydrocarbon, reacts with bromine, as represented by the
incomplete equations below.

Reaction I But-1-ene + Br2 —

ReactionII: X+ Br2 — 2-bromobutane + Y

4.1.1 Give a reason why but-1-ene is classified as unsaturated.

4.1.2 What type of reaction (ADDITION or SUBSTITUTION) takes place in
the following:

(a) Reaction I
(b) Reaction 11

4.1.3 Write down the reaction condition necessary for Reaction II to take
place.

4.1.4  Write down the IUPAC name of reactant X.
4.1.5 Write down the name or formula of product Y.

2-chlorobutane can either undergo ELIMINATION or SUBSTITUTION in the
presence of a strong base such as sodium hydroxide.

4.2.1  Which reaction will preferably take place when 2-chlorobutane is

4.2.2 Write down the IUPAC name of the major organic compound formed
in QUESTION 4.2.1

4.2.3 Use structural formulae to write down a balanced equation for the

sodium hydroxide solution.

PHYSICAL SCIENCES: CHEMISTRY 11
(Paper 2) 10842/20
M
Q)
Q)
M
Q)
M
heated in the presence of CONCENTRATED sodium hydroxide in
ethanol? Write down only SUBSTITUTION or ELIMINATION (1)
2
reaction that takes place when 2-chlorobutane reacts with a DILUTE
(6)
[15]

P.T.O.

PHYSICAL SCIENCES: CHEMISTRY
(Paper 2) 10842/20

12

QUESTION 5 (Start on a new page.)

A group of Grade 12 learners uses the reaction between calcium carbonate and

hydrochloric acid to investigate one of the factors that influence reaction rate. They use

the apparatus shown below.

’ T

The reaction that takes place is represented by the following chemical equation:

CaCOs(s) +2HCt(aq) > CaClxaq) +X(g) +H20() AH<0

P.T.O.




5.1 Identify the gas X.

(Paper 2)

PHYSICAL SCIENCES: CHEMISTRY 13
10842/20

M

5.2 Two experiments are conducted by using the apparatus shown above. The
conditions for each experiment are given in the table below.

Experiment Mass of State of division Cong;e:lté?hon Temperature of
O CaCOs(s)(g) of CaCOs(s) (mol-dm?) HCl(aq)(°C)
1 4 lumps 0,2 40
2 4 lumps 0,4 40
5.21 Define, in words, the term reaction rate in terms of THIS investigation. 2)

investigation.

experiment 1.

(a) Heat of reaction

(b)  Activation energy
(c) Activated complex

W09"eZa21n0saInpa;woly papeo|limo

5.3.1 Use the collision theory to explain this observation

522 From the table above, write down the independent variable for this

(™

5.2.3 Give a reason why the learners must use equal masses and the same
state of division of CaCOs(s).

Q)

The learners observe that the reaction rate is HIGHER in experiment 2 than in

)

5.3.2 Refer to experiment 2 and calculate the volume of hydrochloric acid
(in cm?) that reacts with CaCOs(s).
Assume that CaCOs is the LIMITING REAGENT.

4)

Sketch a POTENTIAL ENERGY versus REACTION COORDINATE graph for
this reaction. Label the axes and indicate the following on the graph:

“4)
71

P.T.O.

QUESTION 6 (Start on a new page.)

The following equation represents a key reaction in the preparation of sulphuric acid:

2S02(g) + O2(g) = 2S0s(g) AH < 0

The process of the reaction is controlled in such a way that the temperature inside the
container remains between 370°C and 550°C at all times.

6.1

6.2

6.3

6.4

6.5

What is represented by the double arrow in the equation?

Why is this reaction known as the contact process?

Explain why the temperature is preferably not

6.3.1

6.3.2

lower than 370°C.

higher than 550°C.

For the process above, the following information is obtained from the analysis
of the equilibrium mixture at 400°C:

Volume of the container
Initial quantity of SO2

Equilibrium quantity of SO3 =22 mol

Kc at 400°C

Use the above information to calculate the initial mass of oxygen that was
used for this reaction.

The temperature for the process above is increased to 500°C.

Consider the following graph

rate(mol?)

Which reaction, FORWARD or REVERSE, is represented by the dotted line?

PHYSICAL SCIENCES: CHEMISTRY 14
(Paper 2) 10842/20
(1)
(1)
2)
(3)
=200 dm?
=50 mol
=7,328
(7)
time(s)
2
[16]

P.T.O.
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QUESTION 7 (Start on a new page.) 7.2 Two test tubes contain solutions of NH4Cl1 and CHsCOONa. Their pH values
are less than 7 and greater than 7 respectively. Rewrite the following
71 The following apparatus is used for the titration of a dilute alkali (Ba(OH)z2) with hydrolysis equations in the ANSWER BOOK and complete them to explain this
a dilute acid (H2S0sa). behaviour.
Balanced equation: 7.2.1 NH4* (aq) + H20(1) — + (2)
H2S04 (aq) + Ba(OH)2(aq) = BaSOa(s) + 2H20([1)
722 CH3COOr(aq) + H20([1) — + 2)
Dilute [1 7]
+—" H,50,
X
Dilute
Y. Ba(OH),

s

711 What type of reaction takes place when an acid is added to an alkali? (1)

7.1.2  Write down the name of the dilute alkali. ()
71.3 Name the pieces of apparatus labelled X. (@)

714 Methyl orange is used as an indicator. What will you observe in Y,
when the acid is added, before the endpoint is reached? (2)

715 State whether each of the following INCREASES, DECREASES or
REMAINS CONSTANT, while the acid is being added before the
endpoint is reached.

WO09"eZa21N0S3aINPa WOl papeojumoq

(@) [Ba*]
(b)  [OH]
(c) pH @)

7.1.6 During the reaction, 50 cm? of the dilute alkali reacts completely with
30 cm? of the dilute acid. Calculate the mass of barium sulphate that
will form during the reaction if the concentration of the dilute alkali is
0,1 mol-dm=. (5)

P.T.O. P.T.O.
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QUESTION 8 (Start on a new page.)

A pupil sets up an electrochemical cell based on the following reaction:

All(s) + Cu?*(aq) = [1A[I%*(aq) + Cu(s)

[oe]
-

wod'ezadilNogalnpa Wl Popeo|imods

Identify the type of electrochemical cell represented by this reaction.
Represent this cell by writing its cell notation.

Do the electrons in the external circuit flow from the ATl- to the Cu- electrode
or from the Cu- to the All- electrode?

For this cell, write down the half reaction that take place at the anode.
Calculate the initial emf of the cell under standard conditions.

5 g of A[IC[13 is dissolved in the aluminium half-cell of the standard cell.

8.6.1 What will be the effect on the cell potential? Choose from
INCREASES, DECREASES or REMAINS THE SAME.

8.6.2 Explain your answer to QUESTION 8.6.1.

What energy conversion takes place when the cell is in operation?

@)

(M
[16]

P.T.O.

QUESTION 9 (Start on a new page.)

High purity copper is obtained by electrolysis using a thin, pure copper cathode and an
ACIDIFIED solution of copper (Il) sulphate.

CuS0,(ag)

impurities —eSEE——

9.1

9.2

9.3

9.4

At which electrode would pure copper be deposited?
Write only A or B.

Write down the reduction half-reaction for this cell.

Use the graph to calculate the percentage purity of the impure copper that was
used as the anode.

The mass of the impurities formed in an hour is 15,8 g when a constant current
is used.

The copper (l1) sulphate is an electrolyte and the concentration remains
constant for the duration of the reaction.

9.4.1 Define an electrolyte.

9.4.2 Explain why the concentration of the solution remains constant.

PHYSICAL SCIENCES: CHEMISTRY 18
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[10]
P.T.O.
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QUESTION 10 (Start on a new page.)

The use of fertilizer in the agricultural industry is very important. Research has proven
that the yield of maize has increased many times by the application of fertilizer to the
soil.

-
o
o

Fertilizer contains three primary nutrients.
10.1.1  Name the three primary nutrients. (3)

10.1.2  Which ONE of the three nutrients is neither produced nor mined in
South Africa? (1

10.1.3  One of the primary nutrients is mined in South Africa. State the
mineral form in which it is found. (1)

10.1.4 Name an industrial process by which the third primary nutrient (not
mentioned in 10.1.2 and 10.1.3) is made available as fertilizer. (1)

N

The use of fertiliser has one important negative effect, called “eutrophication”.
Define eutrophication. (2)

w

A farmer plans to plant maize. His research shows that he needs 18 kg of N,

3 kg of P and 3,25 kg K in the soil to produce 1 ton of maize per hectare.

A fertilizer company advises him to either use 100 kg of Fertilizer A that has

an NPK ratio of 4:1:1 (36) or 2 packs of 50 kg of Fertilizer B that has an NPK

ratio of 7:2:2 (15).

Do the necessary calculations to advice the farmer on which fertilizer he

should buy to avoid over nutrition of the plants. (5)
[13]

TOTAL: 150

W02BZ32IN0S3MNPA=WO0I) PapPeO|UMO(

END

Name:
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QUESTION 1/VRAAG 1

1.1 BvY (2)
1.2 AVY (2)
13 cvv (2)
1.4 Dvv (2)
15 Dvv (2)
1.6 cvv (2)
1.7 cvv (2)
1.8 BvY (2)
1.9 cvv (2)
110  AVY (2)
[20]
QUESTION 2/VRAAG 2
2. Ketonev

DV

A

2
2.1.3 | Chloroethanev’
2.1.4 | Ethanoic acidv’

215
H H <+
Conc. H50,
H= L= €= 0—H H 3
| .
H H
H H
H Ok —c—H + H "
H—C—2 & W ~ % e
woo
(4)
216 Hopor
| |
W= L= "G=L—H
(.
H H
()
2.1.7 | C3Hg + 50, (reactants) ——> 3CO; + 4H,0v (products)v’balancing 3)
2.1.8 | Combustionv'/oxidation (1)
2.2.1 | Chain isomers are compounds with the same molecular formulav” but the carbon
atoms in the chain change positionv” to form different arrangements/structural
formulae. (2)
222 H H H H
m |
H— C— [— C— n_l HY
I
H H H H
butane - H
|
H—=C—¥
H W
H c C ﬂ_ H¥
[
L] H H
methylpropana (4)
2.2.3 | Butanev’ (1)
2.2.4 | Butane is less branched/ has a longer chain/ has a larger surface area. v' There
are stronger intermolecular forces/ Van der Waals forces between the molecules.
v" More energy needed to overcome intermolecular forces.v’ 3)
OR
2-methyl propane is more branched/ more spherical/ has a shorter chain/ has a
smaller surface area.v" Weaker intermolecular forces/ Van der Waals forces.v’
Less energy needed to overcome intermolecular forces.v’
[24]
3
1084214
QUESTION 3/VRAAG 3
3.1.1 | Addition/ Halogenation/ Brominationv’ 1)
3.1.2 i
1_ Br Brv
R
H oW o m ()
313 | Yesv (1)
3.2.1 | Addition/ Hydrationv’ (1)
3.2.2. | Propan—2—olvv (2)
3.2.3 | Alcohol/Alkanolv’ (1)
3.3.1 | Cracking is the breaking up of large organic molecules into smaller useful
molecules.v' v’ 2)
3.3.2
i
Eolwlo/:m
CH, CH-CH,
HyC Vv 2)
3.4.1 HH
1] v
-
Il
H H (2)
342 |BY ™
3.4.3 | Plastic bags, squeeze bottles, cling wrap, bullet-proof vests.v’ 1)
[16]
QUESTION 4/VRAAG 4
4.1 temperaturev’ (1)
4.2 Rate of reactionv’ (1)
4.3 | Rate = gradient of graphv'= 60-0/30-0v'= 2 cm*>s v’ (3)
4.4 Less than v/ (1)
N4 .5 The rate of change (or gradient) is lessv’ 1)
4.6 decrease v (1)
4.7 As the surface area increases, there are more particles available for reacting.v’
Thus there will be more collisions per second, and thus a
reater number of effective collisions per secondv” and thus the reaction rate will
increase.v’ (3)

Downloaded from eduresourceza.com
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48 | nMo)= M Alt. Method
= 0,833 moles 24 g Mg v'reacts with 1 mol H,SO4
’ © xg—v 0,1 mol
- x =249v
n(Hz80) Zex V. mass left =20-2,4v
=0,1 moles =1769”
0,1 moles of Mg will react with 0,1 moles of sulphuric acidv’
nyg left = 0,83-0,1 molesv'= 0,733 moles
thus mass of Mg =nxM=0,733x24 v=17,6 gV
Option 1 Option 2
v mass — mole ¥ mole - mole
v relationship v relationship
v xg-0,1 mole . v subtraction
v subtraction % to obtain 2.4 g ¥ substitution
v answer v answer (5)
4.9 A substance that increase the rate of a chemical reaction without undergoing )

permanent change. v'v/

18]
QUESTION 5/VRAAG 5
5.1
Xz 3Y, = 2XYs
No of moles 1,65v 2v 0
Change 0,4 1,2 0,8 Ratiov’
Moles at equm 1,25 0,8 0,8 (0,4 x2) X2v
Conc at equm (mol-dm™) 0,625 0,4 0,4
Ke = [XY3)*
Dl [V v
I
[X][0,41°
[X;] =[0.4)°
4[0,47
=0,625 mol-dm® v/
No. of mol X, = 1,65 mol
No. of mol Y, = 2 mol 9)
MARK ALLOCATION STARTING WITH K. calculation and then working back to answer in
table.
« Calculation of Kc (5 marks)
e Moles at equilibrium (1 marks)
« Change (1 marks)
e Initial Moles (2 marks)
5
10842114
5.2 endothermicv’ (1)
5.3 As temp increases the Kc increases, [product] increases, indicating the forward
reaction is favoured. v' A temperature increase favours the endothermic reaction,
thus the forward reaction is the endothermic reaction.v’ 2)
5.4.1 | increasev’ (1)
5.4.2 | decreasev’ (1)
55 [ Xo¥ (1)
5.6 At a lower temperature the Kc is smaller indicating fewer products v'and more
reactants. v’ (2)
[17]
QUESTION 6/VRAAG 6
6.1 It is a weak acidv’ (1)
6.2 An acid that forms a large no of moles per volume of waterv' v’ (2)
6.3 | HPOs +Hy,O v=HsPO; + OH ¥ (2)
6.4 H20/0H v
or
HyPO4~ /H3PO4v (1)
651 | m=cMVY =58 v x0,2¥ x0,6v=508g" (5)
6.5.2 | 0,1x2=0,2 mol-dm ~ v 2)
6.5.3 | Not safev’ &« positive marking
[OH-]=0.2 mol.dm®
pOH = -log[OH-]= -log(0,2) v'=0,7v
pH + pOH = 14 (5)
pH=14-0,7=13,3v
OR
[H][OH] = 107V
[H')(0,2) = 1074
[H]=5x 10" mol-dm™v
pH = -log[H*] = - log (5 x 10"™%) = 13,3V
6.6 Ny - VY
ny GVy
2/1v =01V v
(0,2)25
V=100 cm’v (4)
[22]

10842/14
QUESTION 7/VRAAG 7
7.1 | The cell where a chemical compound is broken down with the aid of an electric )
current. vV
7.2 [AP*v and O* v OR aluminium ion and oxide ion (2)
73 |207 50, +4evy )
74 [AP+ 36 - AlvY (2)
75 | Bl = Elaotoratose = Eanose ¥
=-1,66 V- (- 0,56) v/
=-11Vv
(4)
7.6 | O% ions in the melt are oxidised to produce O which then reacts with the graphite ( | (1)
carbon) rods to produce CO, and so the rods get corroded away and have to be
replaced regularly. v/
[13]
QUESTION 8/VRAAG 8
8.1 | The process in which electrons are lost by a substance.v'v (2)
8.2 [8.2.1 AV (1)
822 Znv (1)
8.3 | As reaction proceeds, the Ag” ion concentration decreases while the Zn’* ion
concentration increases.v According to Le Chatelier's principle, the rate of reverse
reaction will increasev” to reduce the increase in product ion concentration, thus
favouring the reverse reaction and lowering the forward reaction leading to the
decrease in the overall cell potential.v
(3)
84 [AF +3ev > AW (2)
8.5 | Chemical to electrical energyv’ 1)
[10]
QUESTION 9/VRAAG 9
9.1 Vanadium pentoxidev’ (1)
9.2 N2 (g) +Hz(g) v (reactants) = 2NH; (g) v (products) balancingv’ 3)
93 |22%of 5kg v=1,1kg
711V x 11 =0,7kg=700gv
n=m/M = 700/14v'= 50 moles v’ (5)
9.4 Excess plants block sunlight from aquatic life and organisms diev"./Lack of
oxygen. (1) |
[10]
7
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QUESTION 1
1.1 cvv 2)
1.2 Bvv (2)
1.3 Dvv 2
1.4 cvv (2)
1.5 Bvv (2)
16 AVY 2)
1.7 AvY (2)
1.8 AVY (2)
1.9 BvY 2)
1.10 Cvv (2)
120]
1
10842115
QUESTION 2
211 cv 1
212 AV (1)
221 Butanal v/ (1)
222 2-methylv butan -2-ol v/ (2)
OR 2-methyl-2-butanol
2.3.1 Water / H20 v 1)
232

.

Correct functional group v
Methyl group on the second
carbon v’

Whole structure v

.

Notes:

. Condensed or semi-structural formula

. Molecular formula: ¢

10842/15

233 Addition / Hydrationv’
241 Process by which molecules of two monomers with different functional 2)
groups+'react with the elimination/loss of water molecules. v
242 Fv (1)
[13]
QUESTION 3
3.11 Organic compounds having the same molecular formulav’ with the same
functional group situated at different positions. v'or same side chain at
different positions
OR
Organic compounds with the same molecular formula, v but different
ositions of the side chain / functional groups. v/
)
3.1.2 H H
| |
H ‘Ju‘mw|0m0‘ H v
H H
1)
But -1-yne v' /1-butyne v/
1)
H H
| |
H ‘O,‘O = O‘n,w‘I v
H H o
But-2-yne v /2-butyne
1)
3
10842/15
AR
H—C—C—C |,0| C—C—C—HV
[ [
H H H HHHH
|
H HY H-c—H
| I
VR O U
o T
H H H
Reactantsv”  Productsv'v' 3)
Condensed/semi-structural formulae: Max: m_._.,u
Molecular formula; o__.,u
Any additional reactant or products: Max: m__.w
3.22 Propenev’ and methylpropane v’ (2)
3.31 The temperature v'at which the vapour pressure of a liquid is equal to the
external/ atmospheric pressure v OR
The temperature v'at which a liquid changes phase into the gaseous
phase. 1/2 2)
3.3.2 Propan -1-.0l has only one hydrogen bond v'between its molecules.
Thus, propan — 1 — ol has weaker intermolecular forces between its
molecules. v' +  Less energy is needed to overcome these intermolecular
forces, v'thus propan — 1 — ol has a lower boiling point. OR
Propanoic acid has two hydrogen bondsv'between its molecules.
The intermolecular forces between the propanoic acid molecules are thus
strongerv” .. more energy is needed to overcome these forces, v/
thus propanoic acid has a higher b 3)
[16]

Downloaded from eduresourceza.com
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QUESTION 4 5.3.1 (Experiment) 6v' 1)
411 Q: Substitutionv'/halogenation/chlorination 1 532 £ Criteria forgragh____——_
M g [ Comect ahape for fedh araphs =
412 R: Elimination/ dehydrohalogenation/ dehydrobrominationv’ ) m_- _,.m.mwﬂl.ﬂhouslﬂxhn_..:wh Iy iUk
k= Graph af iment & Shaws More Mol ies ST s
421 « Functional group m_ |x.._n_w..ﬁ“=Mw_$.-:_u:_ shaws mare malecules of higher
H H H « Whole structure g w6 ®)
i | v correct £
o
H—C C—H E
Tr _k = = Tomati Energy
Accept —OH If no labels on axes max:2/3 |
condensed in
v structural formula @ 5.4.1 exothermicv’ 1)
Condensed/semi — structural formulae Max: 1/, 5.4.2 The energy/potential energy of the products is lower than that of the reactants v/
OR 1
Molecular formula 0y More energy released than absorbedv’
2 OR [18]
Energy is released
422 Propan—2-ol v 1)
2-propanol
4.3.1 Hydrogen bromide v/ ()
v
432 H H H H
\ 7 | f
\ou ol,l.._ +H-Brv —> —¢ C—HY
Wbk f f
H H H
«  Functional groupv’
*__Whole structure correctv’
Accept HBr
Ignore: =
* Condensed/semi-structural formulae Max: w___r.
¢ Molecular formula c____\e
Any iti or pi : | Everything correct, wrong balancing
Max: u____\+ Max: w.....»
(4)
[10]
5 7
10842115 10842/15
QUESTION 5 QUESTION 6
5.1.1 Surface area/state of di n/reaction surfacev’ 1) 6.1 CALCULATIONS USING NUMBER OF MOLES:
5.1.2 There are more particles available for reaction.v’ /more collisions. Mark allocation:
There are a greater number of effective collisionsv'per unit of timev’ .
.. reaction rate increases 3) «  USING formula n = w,o?_ogw v
6,02x10°
5.1.3 Mass of 15% of original 2 g=0,3 gv'
Number of moles of CaCO3 0,3 g: e Change in n(NO) = Initial mol — eq
m
:Hm e Using ratio NO(g) : O2(g) : NO2(g) = 2 : 1: 2¥ to determine change in
n(O2) and change in n(NO2)
= Apo.m\ e« Equilibrium [NO] = equilibrium n(NO) /0,05
=0,003 mol. v for both equations Equilibrium [O2] =  equilibrium n(Oz) /0,05 v
Ncacos: NHCE Equilibrium [NO2] = equilibrium n(NO2) /0,05
1:2 o Correct Kc expression (formulae in [ ])v’
: v
0,003: 0,006 «  Substitution of concentrations and Kc value into Kc expressionv’
n
Cuct v e [O2] at equilibriumv’
02 = P%E e n(O2)atequ um (x 0,05) v
V =0,03 dm?® v/ (5) « n(O2) initial = n at equilibrium + n changev’
5.2.1 Concentrationv’ (1) OPTION 1
5.2.2 Equalto v 1) 2
n(NO) = ﬁ = 55x107% mol
5.2.3 The same number of moles/mass/ number of particles of CaCOs v (produce 6,02x10
same number of moles of carbon dioxide). CaCOsiis the limiting agent/Acid is in
excess. (O] NO(g) 02(g) NO2(g)
Initial moles 1 0,5006v 0 .
Change in moles 0,995v 0,4975 0,995 v mole ratio
Equilibrium moles 0,005 0,0031v 0,995 v divide by 0,05
Equ um concentration | 0,1 0,0615 19,9
« _ Mot
° INoflo.]
2
6aax 100 - 199 mmv
©17fo,]
[0,]= 00615mol - dm™ 19

Downloaded from eduresourceza.com
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6.2  Large Kc means a high yield of products compared to reactantsv’ (1) QUESTION 9
6.3  Darkerv’ 1 9.1 Galvanicv cell (1)
6.4 Temperature is decreased and the reaction will adjust to resist the change.The 9.2 There will no reading/ The reading will be zero/ 0Vv' 1)
exothermicv” reaction is favoured thus the forward reactionv is favoured and the
contents become darker.v’ 3) 9.3 Temperature v and the jnitial concentrations of the electrolytes v/
6.5 No effect v/ 1) But cannot give 25 °C and 1 mol-dm™ because the investigation is not carried
[15] out under standard conditions because the emf values are not for standard
conditions. )
QUESTION 7
9.4 The different type of metal/the different half-cellsv’ 1)
71 Brensted-Lowry base accepts a protonv'v’ )
9.5.1 Voltmeter's terminalsv” have been connected incorrectlyv’
721 pH =-log[H:0*]Y OR
=-log(0,12)v Incorrect connection v (+ to anode and — to cathode) v/ @
=092 ®) 9.5.2  Aluminium is a stronger reducing agent than zincv” and zinc is a stronger
722 Ctv ) reducing agent than copper.v’ )
9.6.1 ini v 1
7.3.1 ltcan act as an acid or a base/ it can accept or donate an H*ionv’ 1) Aluminium/gt M
9.6.2 i v 1
732 HSOs + HoO = HsO* + SOs? Zinc/ Zn M
v reactants  vproducts ¥balancing 97  2Al(s)+3Zn?(agv—> 2AP*(ag)+ 3Zn(s)v balancing v
Ignore — ®) Reactantsv’  Productsv’  Balancingv’
74 Drops of water will change the concentration of the acid/ make it more dilutev’ _o_q_mﬂmmw rule 3.9:
™M If only a reactant(s) followed by an arrow, or only a product(s) preceded
751 Option 1: . by an arrow, is/are written, marks may be awarded for the reactant(s) or
~ ption 1: Option 2: product(s). If only a reactant(s) or only a product(s) are written, without
an arrow, no marks are awarded for the reactant(s) or product(s).
mn m
n=— .
M Y Examples: N2+ 3Hz2 v— 2NH3 v bal. v/
—v 1
=80 20 N2 + Hz2 \w
v N S
um%: mol 56 x 025 = NHs b
v v Nz + Hz x
n =0,57 mol-dm3v’ o
c=y NHs %
(3)
=014 [14]
0,25v
= 0,57 mol-dm3 v/ 3)
9 11
10842115 10842/15
752 caVa=na v QUESTION 10
¢V np (dilute acid)
10.1.1 Iron oxide/iron/aluminium oxidev’ 1)
Ca(40) O\ = AV
(0,57)(25) 2 10.1.2
reater surface area/greater number of exposed particles.v’ 2)
OR
10.1.3 Increase the number of moles of N2 and Hz (reactants)v” favours the forward
Ca= 1x0,57 x 25+ ca= 1x0,57 x 0,025v reactionv’
2x40 v OR 2x0,04 v
OR
=0,178 mol-dm3 v =0,178 mol-dm™ 4)
Increase pressure v' and thus favours the forward reactionv’ )
7.5.3 Concentrated acid
n1 (moles concentrated) = nz (moles dilute) 10.2.1  Calcium hydroxide increases the pH/alkalinity of the soil/ reduce the acidity of
v the soil.v/
cixVi=c2xVz
Ammonium sulphate is a fertiliser. v/ )
c1 =078 x(490+10) v OR c1=0,178 x05 v
10 v 0,01 v 10.2.2 Ammonia gas is formed which will be released and reduce the
= 8,9 mol-dm3v = 8,9 mol-dm=3v' concentration/number of moles/ of fertiliser.v’ (1)
(4)
1221 103 o)== T2 - 30 molv
M 24
QUESTION 8 n(HNO3) = n(NO) = 30 molv’ (3)
8.1 Electrical energy to chemical energyv’ (1) m( HNO3) = nM = (30)(63) = 1890 g v/ [11]
8.2  Cathodev TOTAL: 150
At cathode, Ag* / silver ions gain electronsv’ and are, reduced to Ag/ silver
v'metal 3)
8.3.1 Aglsilver v/ )
A e =Ag (1)
832 Ag'+te —Agvv (o 2)
Ag rAg re (04)
Age—Ag'te (2])
ag - agre (O
8.4.1 Electrode X becomes eroded/ smaller/ thinner.v’ (1)
8.4.2 A (silver) layer forms on the medal.v’ 1)
8.5 The rate at which Ag*/ silver ions are reduced at the cathode is equal to rate

at which Ag metal/ silver is oxidised at the anode.v'v'
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10842/16

22 H :
5 | n - - "
0 H—C—H e Six C atoms in longest chain with functional
L ,f ..“mb.ﬁ._.mzm vIOc___Zﬂ.m " H oo H group (carbonyl group) on C-2 v/
OF S0UTH 3 | | ¢ Two methyl substituents on C-4 v/
Ilﬁ_u|ﬁ_u|n_u|olﬂ_ulx * Whole structure correct v/
H H H
H—C—H e Ses C atome in langste ketting met
IIﬁ_ulI funksionele groep (karboniel groep) op C-2 v
I « Twee metielsubstituente op C-4 v
H « Volledige struktuur korrek v
(©)
PREPARATORY EXAMINATION ®
232 H \I ___ ___
2016 d—d
[
H H
v reactants / reaktante
v product / produk
v balancing / balansering
Rules / Reéls:
Any additional reactant / product / incorrect balancing / arrow omitted
Enige addisionele reaktante / produk / verkeerde balansering / pyltjie
uitgelaat max 2/3  (3)
2.3.3 Hydrolysis / Hidrolise OR [ OF Substitution / Vervanging v 1)
PHYSICAL SCIENCES: CHEMISTRY (SECOND PAPER) (10842)
234 HBrv 1)
FISIESE WETENSKAPPE: CHEMIE (TWEEDE VRAESTEL) (10842) e )
2.36 E-concentrated / gekonsentreerd and / en G - diluted / verdun v/
14 pages OR/OF
Base is more concentrated in reaction E than G. / Basis is meer
gekonsentreerd in reaksie E as in G
OR/OF
Base in reaction E is dissolved in ethanol (no water added). / Basis in
reaksie E is in etanol opgelos (geen water bygevoeg nie.) 1)
2.3.7 HzSOu/sulphuric acid / swaelsuur
OR/OF
H3PO4 phosphoric acid / fosforsuur v/ (1)
[16]
3
10842 /16 10842 /16
GAUTENG DEPARTMENT OF EDUCATION
PREPARATORY EXAMINATION - 2016 QUESTION / VRAAG 3
3.1 3.1.1 Aldehyde / Aldehied v (1)
PHYSICAL SCIENCES: CHEMISTRY /
FISIESE WETENSKAPPE: CHEMIE 3.1.2 Ketone / Ketoon v’ (1)
(Second Paper / Tweede Vraestel)
3.2 3.21 When molecules have the same molecular formula v* but different positions
of the side chain, substituents or functional groups on the parent chain. v*
MEMORANDUM Molekule met dieselfde molekulére formule, maar met verskillende posisies
van die sykettings. substituente of funksionele groepe op die hoofketting. 2)
3.2.2 H C H Marking criteria / Nasienriglyne:
QUESTION / VRAAG 1 111
Iln_uln_uln_ulz e Structure correct / struktuur korrek 2 / 2
1.1 Dvv H H H o _Any error / enige foute: 0/2 (2)
12 AVY
13 DvV 3.3 3.3.1 Pentan-1-ol viand butanoic acid v
14 DvVv Pentan-1-ol en butanoésuur 2)
15 Cvv - . "
16 Cvv 3.3.2 Esterification v or acid catalysed condensation.
: Esterifikasie of suurgekataliseerde kondensasie. (1)
17 BvY
18 AVY 3.4 3.4.1 Polyethene / Polieteenv’
19 AvY (1)
110 Cvv [20] 342 4 _c=c_p
QUESTION / VRAAG 2 L_ |
oy )
211 Saturated/ Versadig v (2) 3.4.3 Addition polymer / Addisie polimeer v
ANY ONE / ENIGE EEN: 1)
e Have ONLY single bonds. / Het slegs ENKELBINDINGE . 2]
e Have single bonds between C atoms./ Het enkelbindinge tussen QUESTION / VRAAG 4
koolstofatome. 41 441 T £ i d/h I ies / functional v
* Have no double OR triple bonds OR multiple bonds. / Het geen dubbel OF v . o ype of organic compoun omologous series / functional group
meervoudige bindinge nie. i . pinding / h 106 reeks / funksionel
« Contains the maximum number of H atoms bonded to C atoms./ Beskik oor Ipe organiese verbinding / homoloe reeks / junksionele groep o
die maksimum aantal H-atome wat aan koolstofatome kan bind. .
- 4.1.2  Boiling point / Kookpunt v
_di 1)
212 2,3-dimethylbutane 4.1.3 Relative molecular mass / Relatiewe molekulére massa v/
2,3-dimetielbutaan @ M
42 LOWERTHAN / LAERASY (1)

9 Negative marking from Q 4.2to Q 4.3

Negatiewe nasien vanaf V 4.2 tot 4.3

Downloaded from eduresourceza.com



4.3

4.4

4.5

4.6

10842/16

Structure:

Compound A/ Pentane is less branched / no branches / less compact / less
spherical / has larger surface area. v/

Intermolecular forces:

Stronger / more intermolecular forces / induced dipole forces / London forces /
dispersion forces. v'

Energy:

More energy needed to overcome / break intermolecular forces. v/

OR

Structure:

Compound B / 2-methylbutane is more branched / more compact / more spherical /
has a smaller surface area. v/

Intermolecular forces:

Weaker / less intermolecular forces / induced dipole forces / London forces /
dispersion forces. v'

Energy:

Less energy needed to overcome / break intermolecular forces. v/

Struktuur:

Verbinding A / Pentaan het geen sykettings / minder kompak / minder sferies / het
groter opperviakarea. v

Intermolekulére kragte:

Sterker / meer intermolekulére kragte / geinduseerde dipool kragte / London
kragte / dispersie kragte. v

Energie:

Meer energie nodig om intermolekulére kragte te breek / oorkom v~

OF

Struktuur:

Verbinding B / 2-metielbutaan het (meer) sykettings / meer kompak / meer sferiese
molekule / het kleiner opperviakarea v

Intermolekulére kragte:

Swakker / minder intermolekulére kragte / geinduseerde dipool kragte / London
kragte / dispersie kragte. v

Energie:

Minder energie nodig om intermolekulére kragte te oorkom/breek v~

o

l

T
s HIGHER THAN / HOER AS

Negative marking of QUESTION 4.4 to 4.5/ Negatiewe nasien van
VRAAG 4.4na 4.5

QUESTION / VRAAG 5

5.1

52

53

54

10842/16

e (D) propanoic acid has more sites for hydrogen bonding than C / forms
dimers / is more polar than C. v/

o D has stronger / more intermolecular forces / dipole-dipole forces. v/

o D needs more energy to overcome / break the intermolecular forces. v

OR
o (C) butanol has less sites for hydrogen bonding than D / forms dimers / is
more polar than D. v/
« C has weaker / less intermolecular forces / dipole-dipole forces. v
o C needs less energy to overcome / break the intermolecular forces. v/

e (D) propanoésuur het meer gebiede vir waterstofbindinge as C / vorm
dimere / is meer poléras C. v

o D het sterker / meer intermolekulére kragte / dipool-dipool kragte. v

o D benodig meer energie om intermolekulére kragte te oorkom / breek v

OF

o (C) butanol het minder gebiede vir waterstofbinding as D / vorm dimere / is
meer polér as D. v

e C het swakker / minder intermolekulére kragte / dipool-dipool kragte. v

o C benodig minder energie om intermolekulére kragte te oorkom / breek v~

o 0
ol v _H "\ o N
\ _C._ G C—H
_c”TNo7 Il s
HT H H—C—C—O0
H [
H H
v v
Methyl ethanoate OR ethyl methanoate
Metieletanoaat etielmetanoaat

Downloaded from edureso

5.5

Examples:

e How
influence the_reaction rate?

e What is the relationship between

concentration and reaction rate?

e Hoe sal 'n verandering in die
konsentrasie die reaksietempo

beinvioed?

10842/16

a change in_concentration

Marking criteria:

o Identify dependent and independent
variables correct / Identifiseer
afhanklike en onafhanklike
veranderlikes korrek v

* Ask a question about the relationship
between the variables / Vra vraag oor
verwantskap tussen afhanklike en
onafhanklike veranderiikes v

e If question has a yes/no answer, no
marks / Indien die vraag 'n ja/nee
antwoord het, geen punte. 2)

e Wat is die verwantskap tussen die
konsentrasie en reaksietempo?

HNOj3 / Nitric acid / Salpetersuur. v/
The magnesium is used up / the magnesium is the limiting reagent. v

Die magnesium word opgebruik / die magnesium is die beperkende reagens. v’

« Change in concentration of products / reactants v per (unit) time. v
« Verandering in konsentrasie van produkte / reaktanse_per (eenheids)tyd.
OR / OF
« Rate of change in concentration
e Tempo van verandering in konsentrasie.
OR | OF
e Change in amount / number of moles / volume / mass of reactants / products v
Dper (unit) time. v
« Verandering in hoeveelheid / aantal / mol / volume / massa van reaktanse /
produkte per (eenheids)tyd.
OR / OF
e Amount/ number of moles / volume / mass of products formed or reactants
used per (unit) time.
o Die hoeveelheid / aantal / mol / volume / massa van produk gevorm of
reaktanse gebruik per (eenheid)_tyd. 2)

An=1,0-08v =0,2mol

) _Am
sietempo = At
4,87
30(-0y
=0,16gs’ v (5)

Average rate / gem.

10842/16

10 Criteria for marking of graph /
nasienriglyne:

« Steeper slope below original
graph. / Skuinser helling onder
oorspronklike grafiek v

araunt of

* Intercepts x-axis earlier. / Sny x-
as vroeér v’

tima (2

(2)
[131

QUESTION / VRAAG 6

6.1

(©)

6.2

(4)
[15]

6.1.1  Activation energy / Aktiveringsenergie v' 1)

6.1.2 (a) Anincrease in the concentration of one or both of the reactants. v/

n Verhoging in die konsentrasie van een of beide reaktanse. v’ 1)

(b) Increase in temperature / Verhoging van temperatuur v/

« Increase in average kinetic energy of molecules. / More molecules

have enough / sufficient kinetic energy. / Verhoging in gemiddelde

kinetiese energie van molekules / Meer molekules het voldoende of

genoeg kinetiese energie. v

More effective col ns per (unit e. / Meer effektiewe botsings per
(eenheids)tyd. v

« Higher reaction rate. / Hoér reaksietempo v (4)

6.2.1  Marking criteria/Nasienriglyne:

In terms of reducing agent / In terme van die reduseermiddel:

o Cu is a weaker reducing agent v than H, v and will not reduce H* (to
Hz) v

o Cu is 'n swakker reduseermiddel v as H, v en sal nie die H' (na Hz)
reduseer nie.

o H'is ’n swakker oksideermiddel v as Cu?* v"en sal nie die Cu (na
Cu?*) oksideer nie. v
(NOTE: Compare the two reducing agents in the two half-reactions involved
OR the two oxidising agents in the two half-reactions involved.)
(NOTA: Vergelyk die twee reduseermiddels in die twee half reaksies OF die
twee oksideermiddels in die twee halfreaksies.)

OR/OF
H* (H,S04) is a weaker o
H'(H>S0) is swakk

zing agent than Cu (to 0_._m+.w
oksideermiddel as die Cu (na Cu®”

Note/Not
No marks if referring to relative positions on the table./ Geen punte indien na die

ke EDofigias. do. ) thfe) verwys word nie. (3)




71

6.22 (a) GREATERTHAN./ GROTERAS. v

10842/16

Surface area / state of division is larger in B. / Die opperviak area
(reaksie oppervlakte / toestand van verdeeldheid) in B is groter. v’

(b)  Smaller than/ Kleineras v/

The Cu acts as a catalyst v for the reaction in test tube D.

Die Cu tree as n katalisator v op in proefbuis D.

[13]
QUESTION / VRAAG 7
7.1.1 Exothermic / Eksotermies v’ 1)
7.1.2 Negative marking from QUESTION 7.1.1/ Negatiewe nasien van VRAAG 7.1.1
Marking criteria/Nasienriglyne:
* K¢ decreases with increase in temperature. / K, verminder met
verhoging in temperatuur. v’
* Reverse reaction is favoured. / [reactants] increase and [product]
decreases. / Terugwaartse reaksie word bevoordeel / [reaktanse]
verhoog en [produk] verlaag. v
« Anincrease in temperature favours the endothermic reaction. / 'n
Verhoging in temperatuur bevoordeel die endotermiese reaksie. v 3)

72

7.1.3 Remains the same / Bly dieselfde. v’

7.1.4 Only a change in temperature has an effect on the equilibrium constant / has an
effect on K. / Slegs n verandering in temperatuur beinvioed waarde van K. v~ (1)

Marking criteria / Nasienriglyne:
o n(Oy)reacted / gereageer = n(Oz)eq - n(Oy)ini v
o Use ratio / Gebruik verhouding2:2:1 v
* n(SOz)eq = n(SOy)i
e n(SOs3)eq = n(SOy)i
de by / gedeel deur 2 v/

o K. expression / uitdrukking v

i + n(SOz)change / verandering v

n(SOs)change / verandering

® Neq

e Substitute / vervang [ leq into Kc expression / uitdrukking v

« Answer/ antwoord: 125 v/

10842/16

2803 280,

02

Initial mol 24 0
Aanvanklike mol

0

Change mol 20 20

Verandering in mol

10
Use ratio / Gebruik
verhouding v

Equilibrium mol 24-2(10)=4 v 20

Mol by ewewig

10V

Concentration
equilibrium
Ewewigskonsentrasie

n
c=—
Vv

n
c=—
v o2

[so.ffo.] ,
[so.f

= 10Y6)

@y

=125v

K=

(7)
[13]

10842/16

QUESTION / VRAAG 8

8.1

8.2

8.3

8.4

8.5

8.6

Completes the circuit / allows for the overall charge in the beakers to remain neutral /
allows ions to flow between the beakers / electrical neutrality. v

Voltooi die stroombaan / laat toe dat die totale lading in die bekers neutraal bly /laat
ione vryelik tussen bekers vioei / elektriese neutraliteit. v

A galvanic (voltaic cell) converts_chemical energy (change) into_electrical energy, v
whereas in an electrolytic cell, electrical energy is converted into_chemical energy
(change). v/

h Galvaniese sel skakel chemiese enerqgie in elektriese energie om, terwyl die
elektrolitiese sel, elektriese enerqie in chemiese energie verander.

Pt. v

MnOy is reduced to Mn 2* / Reduction takes place. v’

MnO4 word na Mn ?* gereduseer / Reduksie vind plaas. v/
Fe?* (ions/ione) v

5Fe?*(aq) + MnO4 (aq) + 8H'(aq) — 5Fe®*(aq) + Mn?*(aq) + 4H,0(¢)

Notes / Aantekeninge

* Reactants v/ Products v
Reaktanse v/ Produkte v

e Ignore / Ignoreer phases / fases

e Marking rule 6.3.10 / Nasienreél 6.3.10

Balancing v/
Balansering v

Ecell = E cathodelkatode = E anode ¥’

(+1,51) v = (+0,77) v

Downloaded from eduresourceza.com

=+0,84 VvV (4)
[13]
1"
10842 /16
QUESTION / VRAAG 9
9.1 A solution / liquid / dissolved substance that conducts electricity through the
movement of ions. / 'n Oplossing / vioeistof / opgeloste stof wat elektrisiteit gelei deur
die beweging van ione. v'v' )
9.2 921 ver nitrate / silver ethanoate / silver cyanide v*
Silwernitraat / silweretanoaat / silwersianied v* )
9.2.2 Silver/silwer/ Ag v’ )
923 Ag'+e —»AgvVv 2)
9.3 h=M Marking guidelines / Nasienriglyne:
M
e Formula/ ratio / Formule / verhouding v'
.2, * Substitute / Vervang M (Ag) = 108 v
~ 108 * Multiply by / Vermenigvuldig met Na v/
« Final answer = 1,11 x 10? electrons
=1,85x 102 mol Ag (accept 1,11 x 10% = 1,12 x 10%) / Finale
L, T antwoord = 1,11 x 10°? elektrone
6,02 x 102 x 1,85 x 102 (aanvaar 1,11 x 10% = 1,12 x 10%)
=1,11 x 10% electrons needed /
elektrone nodig v 4)
10]
12



10842/16

QUESTION / VRAAG 10

10.1 pH=-log[H'] OR pH =-log [HsO0"] v
=-1log (56 x 10°) v’
=525v ®)

102 10.2.1
=(2,5)(0,5) v
= 1,25 mol NaOH v/ (3)

10.2.2 POSITIVE MARKING FROM QUESTION 10.2.1 / POSITIEWE NASIEN
VAN VRAAG 10.2.1

Nacid = CaVa i I lenriglyne:
=(0,2)(0.95) ttion ne=1
= 0,19 mol H,S0, . n into/Vervang in ¢ v
Jv e Using ratio/Gebruik verhouding 2:1 v/
N(NaOH) = 2n(HS04) * N(NaOHusodgetr) = N(NaOHusiaaanse) - N(NaOHacossiom)
=2x0,19v o n[Mg(NO;3);] = %n(NaOH) v
=0,38molNaOH |, sypstitute/Vervang MIMg(NOs);] = 148 g-mol™" v
\ « Final answer/Finale antwoord: 64,38 g v/

n(NaOH used/gebruik) = n(NaOH ini
1,25-0,38 v = 0,87 mol

ik) - n(NaOH excess/oormaat):

087
n[Mg(NOs),] = > v
=0,435 mol
m[Mg(NOs)] = nM
=0,435x 148 v
=64,38gv (6)
[12]
13
10842 /16
QUESTION / VRAAG 11
11.1 11.1.1  The proportion / ratio v of nitrogen, phosphorus and potassium (N.P.K). v
Die verhouding v"van stikstof, fosfor en kalium (N.P.K). v/ )
11.1.2 Percentage fertiliser / persentasie kunsmisstof v (1)
11.2  Ammonium nitrate / Ammoniumnitraat (NHsNO3): Marking guidelines:
g v Nasienriglyne:
%N==—x100 =350%N e Molar masses / Molére
80 massa v
e Multiply with 100 /
Urea / Ureum ((NHz),CO): (¥ (answers) Vermenigvuldig met 100v
28 v e %N (350%and/en
%N="x100 =46,7%N 46,7%) v
60 ) « Identify urea / Identifiseer
Urea — it has the highest percentage N / Ureum het ureum v’
die hoogste persentasie N v/ 4)
11.3 11.3.1 Fractional distillation (of liquid air) / Fraksionele distillasie van (vloeibare
lug). v 1)
11.3.2 Ny(g) + 3Hz(g) = 2NHs(aq)
Marking criteria / Nasienriglyne:
v reactants / reaktanse
v product / produk
v balancing / balansering
Rules/Riglyne:
« Any additional reactant / product / incorrect balancing / arrow
* omitted: max2/3
« Enige addisionele reaegense of produkte / verkeerde balansering /
pyle uitgelaat: maks 2/ 3 ®3)
11.3.3  (NH,), SO4 v
ammonium sulphate / ammoniumsulfaat v )
[13]

TOTAL / TOTAAL: 150

PREPARATORY EXAMINATION
VOORBEREIDENDE EKSAMEN
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MARKING GUIDELINES /
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(Eerste Vraestel)

MEMORANDUM

QUESTION / VRAAG 1

11 AVY
12 Cvv
13 Cvv
14 BvY
15 AvY
16 Cvv
17 BvY
18 Bvv
19 Bvv
110 D vV [20]

Down is positive for the entire question.

QUESTION / VRAAG 2 Neem af as positief vir die hele vraag.

2.1 Velocity with which the tennis ball strikes the balcony:

Snelheid waarmee die tennisbal die balkon tref:

Option / Opsie 1 Option / Opsie 2

v = v + 2aAyv miaw;a = ma.cwooa;cm;oa.
= Y%mvZ + mgh = %mv? + mgh v’

" vemer %E+0 = 0+ gh
- 45 e Y v2 =98x12v
= 1534 ms'v 2 v 1534 met v

D loaded f d ©
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10841/17 10841 /17
2.2.1 Energy that the ball has at bouncing / Energie wat die bal het wanneer dit bons
Ew = %mv@ = 0,5x0, 12x 15,3362 v = 14,112 Jv' QUESTION / VRAAG 4
)
POSITIVE MARKING FROM 2.2.1 |/ POSITIEWE NASIEN VANAF 2.2.1 41 Option 1/ Opsie 1 Option 2 / Opsie 2
2.2.2 Energy left on ball after bouncing / Energie oor op die bal na die bons
Ex=(14,112-2) = 12,112J
Fa/Applied
(tick is for subtraction)/ (punt is vir die aftrekking) toegepas ¥ T N fi ffriction
wrywing i
Option 1 Option 2 fhpplied
toegepaste
Initial velocity after bouncing / Relative to the balcony krag
Aanvanklike snelheid na die bons
Em = Epi + Exi = Epf + Ext :
v%mv2 = 12,112 0+12,112=mgh +0 Fy 1 Fgsing
2x12,112 12,112 =0,12(-9,8)h F1/Fgcos®
voE h=0,30m wiFglweight/gewig
0,12
= 14,208 m's! 4)
v = 1421ms’ Accepted labels/Aanvaarde benoemings
v@ = v + 2aAy v w | F/Fulweightimg/gravitational force
) = Sosome 00V P ouladsks
4y =-10,30 mv ®) T | FunmngFuwrywingst
2.3 Height of balcony above the ground / Hoogte van die balkon bokant die grond N mnﬁéim,\,ﬁﬁh%ﬁw
normasi g
Ay = ViAt + Y2aAt? v Deduct 1 mark for any additional force. / Trek een punt af
=( - 2 vir enige ekstra krag
|ﬁ 14,208 x 3,16) + (1/2x 9.8 x 3,16%) v/ Mark is given for both arrow and label. / Punt word
=3,999m toegeken vir beide 'n pyl en byskrif.
=4,03m.v
Balcony is 4,03 m above the ground. / Balkon is 4,03 m bokant die grond. 3) 42 ONV
2.4 [Mark if following is shown / Merk indien die volgende gewys word: Box slides at constant velocity / ABx = 0/ .moom_m_‘mzo: =0v
« Velocity ball hits the balcony v* / snelheid waarmee bal die balkon tref Boks gly teen konstante snelheid / versnelling = 0 >
« Velocity ball leaves balcony v' / snelheid waarmee die bal die balkon verlaat @
N v ;
° dam of flight of ball to reach balcony (t:) v/ tyd wat bal neem om balkon te bereik 4.3  Anon-conservative force is that force for which the work done in moving an object
« Time ball reaches max height after bounce (t2) v / tyd wat bal neem om maks hoogte between two points depends on the path taken
e bereik na dis bons n Nie-konserwatiewe krag is daardie krag waarvan die arbeid verrig afhang van die
i) padlengte gevolg tussen twee punte. 2)
v
t2
|
H
472 t(s)
(4)
[17]
3 5
10841 /17 10841 /17
44 o=si" 2 = 157
QUESTION / VRAAG 3 - - 6 - ’
31 . .
Nv Option 1 / Opsie 1
Whett = AEk v
Fretv’ Wa+ Wi+ Wn+W, +W, = 0Y
Wa + FrA x Cos180 + 0 + 0 +100 x 9,8Sin 11,537v'x 6Cos0 v=0
v @) WAa + 60 x 6Cos180v" + 100 x 9,8Sin 11,537 x 6Cos0 = 0
Wa = -816J
32 120kmh' = 120x1000 _ 33,33m-s" v 1) Work done by man = 816 J v/
3600 . )
Arbeid verrig deur man
3.3  Work-energy theorem: The net work done on an object is equal to the change in
the objects kinetic energy. v'v'
Arbeid energie beginsel: Die netto arbeid verrig op n voorwerp is gelyk aan die Option 2 / Opsie 2
verandering in die voorwerp se kinetiese energie. 2)
34 341 W = Ea- Eqv Fra = Farfafre N+ P
=0 -%m? =Fa+f+Fy
= 0 - %(1000)x 33,332 = Fa— i
= . 555444.45J 0 Fa—60 + 100 x 9,8 x Sin 11,537
FnetAXCOSO = 55544445V = Fa+ 136
Fret(0,8)c0s180v = 555 444,45 Fn = 136N
Fret = -694 305,56 N
Fret = 694 305,56 N to the leftv’ / away from the Wa =FaxAx
wall/opposite direction of initial motion = -136x6
Na links / weg van die muur / teenoorgestelde rigting van die aanvanklike
beweging (5) =-816J
- i v
3.4.2 Time lapse / Tydperk Fret At=Ap = m(vi - Vi)Y - work done by man is 816 J
Arbeid verrig deur man
; _ 1000(0-3333)
Al = T 59430556 Option 3 / Opsie 3
= 0,05sVv Whne = AEk + AEp
4
@ Wiman + Wi = 0 + mg(hr — hi)
343 Winan + 60 X 6 X (-1)= 100 x 9.8 (0-1,2)
e Crumbling increases stopping timev" / frommeling vergroot stop-tyd W, = 1176 + 360
o thus reducing Fnet v / dus verminder Fpet men s
_Ap =-816J
o Fre=—V
At (3) .. work done by man is 816 J
[18]

Arbeid verrig deur man (6)
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10841/17 10841 /17
45 Wa = FAxcosdv =-816 QUESTION / VRAAG 7
=Fx6cos 180v =-816v 7.1 7.1.1 Potential difference across R v’ / potensiaalverskil oor R (1)
Fa  =136N 7.1.2 Current flowing through R v / stroom vioei deur R 1)
Magnitude of force applied by man is 136 N.v’
Grootte van krag toegepas deur man is 136 N 4)
[18] 72 € =252+03rv..
QUESTION / VRAAG 5 £ = 071+16rv....
5.1 Allcharge is made up of multiples of a basic charge that has a value of
1,6 x 5, ey } i . . 0 =181 -13r (add - any other method) / (voeg by — enige ander metode)
Alle ladings word opgemaak uit veelvulde van 'n basiese lading wat die waarde het
van 1,6 x 1079 C. 1) r=1390Q v (3)
" Q, +Q
52 521 New charge/ nuwe lading = —A—=2 3 £ 73 731 29Vvv (2)
732 21AVY 2)
nwx‘_o&lwx‘_o&\
2 7.3.3 Gradient of graph / gradient van die grafiek
=+3uCv’ @ 0-29 (Accept any viable calculation of gradient.)
522 For sphere A: from +9uC to +3uC is a loss of 6uCv’ = ﬂ v (Aanvaar enige sinvolle berekening van grad
For sphere B: from -3uC to +3uC is a gain of 6uC
Vir sfeer A vanaf +9uC tot +3uC is n verlies van 6uC = -1380Q
Vir sfeer B vanaf -3uC tot +3uC is n toename van 6uC r = 138qv (2)
electrons transferred / elektrone oorgedra 7.4 The graph is an average line through the points/learners drew line of best fit .. gives
an average value for r,v'whilst calculation from in ual plots does not take into
Alvo_ L verios account instrument reading errors, and any other small errors that arise.
- lostgained  veries / wins
- &
(-)p x10° emiddelde waarde vir r, terwyl berekeninge vanaf individuele punte nie enige
= Alv‘_m% v instrumentele aflees foute in ag neem nie en enige ander sklein foute wat mag
! opduik. (1)
= 3,75x 10" electrons (Answer must be positive.) [12]
Elektrone (Antwoord moet positief wees.) 3)
523 Bto Av / BtotA (1)
53  Coulomb’s Law: The force between two charges is directly proportional to the
roduct of the charges v'and inversely proportional to the square of the distance
between the charges. v
Coulomb se Wet: die krag tussen twee ladings is direk eweredig aan die produkte
van hul ladings en omgekeerd eweredig aan die kwadraat van die afstand tussen
die ladings. 2)
54 b - kA _ 9x10°x9x10°x3x10° v
[ 0,02° v
= 607,5 N, attractive v’ 3)
7 9
10841/17 10841 /17
55 Ene = Eocaatx + EaBatx QUESTION / VRAAG 8
= % + _ADNW v 8.1 For the parallel network LI R B R/=24Q
Ty Ty R R, R, 6 4
9 -6 9 -6
= 9x10°x9x10% ., 9x10°x3x107 Option 1/ Opsie 1 Option 2/ Opsie 2
(0,04) 0,16% B - %
= 50625 000 . 1054 687,5 Raircuit = Ry +  Reseries € =IRext+lor v
= 5,168 x 10" NC1v (4) = 24+2+17
[16] c540 =1 (Rext +T1)
QUESTION / VRAAG 6 ' 10 V=1(24+2+1) 7
e v =
6.1 6.1.1 ltis the apparent change in frequency of a source when there is relative I= R I =185A v
motion between the source and the observer. v'v*
Die verandering in frekwensie (of toonhoogte) van die klank waargeneem = 10 v
deur n luisteraar omdat die klankbron en die luisteraar verskillende 5.4
snelhede relatief tot die medium waarin die klank voortgeplant word, het. 2) 1=185A v
6.1.2 f _ A<H<r )v (5)
viv®
8.2  Forreading of V1
o= (v +vs) T Option 1/ Opsie 1 Option 2 / Opsie 2
: _ Rex = Ry + Reseries/ serie
= auo+8\x@\ Vi =€-W j
340 =24 +2
= 17,90 Ew;mmoo =€-lrv =440
= 17,895 xT ooL v =10 - (1,852x 1) Vi = leircuit/ stroombaan X Rext
= 64,42 km-h! v/ (5) =815V v = 1,852x4,4
62 : =815V
2
source / @
brong 83 Increases v’
When switch S is opened, circuit resistance increases leading to a decrease in I. v/
vV Fewer volts lost at “r" v'hence V1 increases.
/ / Toename
3 2 2A71q A Wanneer skakelaar S oopgemaak word, verhoog die weerstand van die stroombaan

Since the driver is moving in the same direction as the waves, the wavefronts wi

pass him at delayed intervals, thus making the wavelengths longer hence hearing a

lower frequency.
Aangesien die bestuurder beweeg in dieselfde rigting as die golwe, sal die
golffronte verby beweeg teen vertraagde intervalley wat dus maak dat die
golflengtes langer word en hy dus n laer frekwensie hoor.
6.3  Speed trap cameras, Doppler flow meter for measuring the speed of blood, ultra
sound foetus scan v'v'
Spoedvang kameras, Dopplervioei meter vir die meting van die spoed van bloed,
ultraklank fetus skandering

wat lei tot n afname in |.

Minder verlore volts by r dus sal Vi vermeerder.

Downloaded fridm eduresourceza.com

(3)
[10]



QUESTION / VRAAG 9

10841/17

91 ACVY /WS ! L
% P> GAUTENG PROVINCE
Generator has sliprings v' / Generator het sleepringe mr ].N.,m E
2) 8 > 2 BLIC OF SOUTH AFRICA
9.2 Criteria for marking / Kriteria vir nasien
-Wave starts at +Vmax or -Vmin v’
+Vma
-two cycles shown v
- golwe begin by +Vimaks Of -Vimin
et ertaons VOORBEREIDENDE EKSAMEN
- Vma
@ 2018
o aey e ? NASIENRIGLYNE
94 9.4.1 ltisthe DC current which dissipates the same amount of energy as AC. v'v'
Dit is die GS wat dieselfde hoeveelheid energie lewer as die WS. 2)
9.4.2 Option 1 Option 2
6 o = Vo = 8 gga
Vims = —mximiks = N2y =4243V R 10
= Lo s
V. meT T
= Vims v
e R 06 FISIESE WETENSKAPPE: (VRAESTEL 2) (10842)
_ 4243, N
10 = 0,424 A
=0,424 AV 10 bladsye
“4)
1
10841 /17 10842 /18
GAUTENGSE DEPARTEMENT VAN ONDERWYS
943 Option 1 / Opsie 1 Option 2 / Opsie 2
ption 1 7 Opsie POn Sl Pe VOORBEREIDENDE EKSAMEN
Lo Vs Pave = lmsVims
P, = o Ve
ave 2 = 0,424 x 4,243 FISIESE WETENSKAPPE
(Vraestel 2)
- 0,6x6 v =18W
2
=1,8WV NASIENRIGLYNE
VRAAG 1
Option 3/ Opsie 3 Option 4 / Opsie 4 1 AVY
Pae = Ims?R Pae = Vims?/R 2 B
=0,4242x10 _ 4247 3 Cvv
=18W 10
=18W 4 BYY
(3)
[14] 5 Cvv
6 AvY
QUESTION / VRAAG 10
7 AvY
10.1 AE = hf =Es - E1 v
8 cvv
6,63x 103 f =-544x10"% -(-2,18 x 10"'8) v’
f = 2,468 x 10' Hz 9 Dvv
= 2,47x10" Hz v ®)
vv 20]
102 37 1) D 201
VRAAG 2
10.3.1 The minimum energy that an electron in the metal needs, to be emitted from a 21 211 Verbindings wat dieselfde molekulére formule het, maar verskillende
certain metal surface. v'v' struktuurformules. (tweev' v of nul) 2)
Die minimum energie wat n elektron in die metaal benodig, om vrygestel te word v v
vanuit n sekere metaalopperviakte. (2) 212 Metielmetanoaat @)
10.3.2 hf = Wo + %mv2v 213 O\ H
o |
6.63x10%* x 2,468x10"5v =2 x 1019+ 0.5 x 9,11 x 1031 v&v n_ul_\_ o funksionele groep v/
H o hele struktuur v/ 2)
v = 1,78x10® ms'v 4)
[12] 214 Etanodsuur v )
TOTAL/ TOTAAL : 150 215 Karboksielsuur/ )
221 CpHznY (1)

2.2
Downloaded from edureso
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10842/18

23 .m_
Izlolz " e OH op middel C v
| _ | o hele struktuur v/
H—C—C——C—H
| _ |
H H
0}
H” ()
24
i [
v .
Ilﬁ_u n_u|ﬁ_U|I funksionele groep
H H H
4
(1)
[14]
VRAAG 3
3.1 (Alkohole is viambaar.) Moenie dit naby oop viamme bring nie. v/ )
32 321
H H H
L~
H—C—C—C—OH
]
H H H
propan-1-ol v/ propan-2-ol v/ 4)
3.2.2 propan-1-ol v/ 1)
3.23 Die wo@ﬂw van die -OH groep in'n ketting sal die kookpunt beinvioed as
gevolg van ntermolekulére kragte en vertakte strukture.
OF
Vir'n regverdige toets, moet al die alkohole primére alkohole wees. )
3.3 3.3.1 Diesmeltpunt van butan-1-ol sal hoér wees. v’
Redes:
. Die waterstofbinding tussen butan-1-ol molekule is sterker as tussen
die butan-2-ol molekule, omdat die hidroksielgroep meer blootgestel
is in die butan-1-ol as in die butan-2-ol wat dan veroorsaak dat die
waterstofbinding 'n sterker effek het. v*
. Meer energie word benodig om die intermolekulére kragte te verswak
tussen die butan-1-ol molekule wat lei tot 'n hoér smeltpunt. v*
. Reguit kettings het 'n hoér smeltpunt as vertakte kettings.
OF
. Butan-1-ol het n groter oppervlak area (kettinglengte)
. Daarom sterker intermolekulére kragte
. Meer energie is nodig om ntermolekulére kragte te oorkom
Enige 2 redes ®3)
3
10842/18
3.32 Butan-2-ol v
Redes:
. Indien die hidroksielgoep op die terminale koolstofatoom is sal die
intermolekulére krag (waterstofbinding) sterker wees as wanneer
-OH groep op die tweede koolstofatoom is waar dit geskerm word en
dit'n kleiner effek het op die energie benodig om die fase verandering
(kook) in die tweede isomeer, die butan-2-ol, te veroorsaak.v’
. Die kookpunt van butan-2-ol sal laer wees en dus sal die dampdruk
van butan-2-ol hoér wees as die van butan-1-ol. Minder energie word
benodig om die waterstofbinding te oorkom en die bindings te
verswak. v’ 3)
3.3.3 Verhoog v 1)
334 Van der Waalskragte (Londonkragte) verhoog met'n verhoging in
molekulére massa / kettinglengte / grootte van molekule. v/
. Hoe langer die ketting, hoe hoér is die kookpunt, hoe sterker is die
Londonkragte. v* )
34 34.1 Polimerisasie v ()]
342 b c—cH,—oH mo: IOIMVQ._ — CHy—CH,—CH,—CH
<) 2 2| 2 2 2 2 2 '3
n
Eteen v 1)
3.4.3 Enige gebruik: (Enige eenv’)
Verpakkingsmateriaal
Drukbottels
Elektriese insulasie
Industriéle beskermingsklere
Speelgoed, ens. (1)
[19]
VRAAG 4
41 411 Verbinding X = C3HsBr v/ ™
4.1.2 Addisie/ hidrohalogenasiev’ )
41.3 Propan-2-olv’ 1)
4.1.4 'n Alkohol waar die hidroksielgroep verbind is aan 'n koolstofatoom wat
verbind is aan twee ander koolstofatome. v/ )
415 Prop-1-een OF propeenv’
416 Dehidrohalogenering of dehidrohalogenasit

4

10842/18
42 421 Eliminasie v/ 1)
422 Hidrasie v )
4.2.3 Hidrohalogeneringv’ 1)
424 HSO4 v (1)
v A
425 2-bromo-2-metielpentaan @)
[12]
VRAAG 5
5.1 5.1.1 Gebruik verpoeierde CaCOs in plaas van stukkev’
Gebruik n hoér konsentrasie HCI oplossingv’
Verhit die reaksiemengsel v/
Voeg n geskikte katalisator by
Enige DRIE 3)

m;.m§mm3$63uo<&:mom<o~i:mamc::mé_cam53mm~<<m~<o§c<
sekere intervalle. v'v/
Meet die tempo waarteen die massa verminder deur die reaksie houer te
plaas op n sensitiewe massa-meter en noteer die afname in die massa per

eenheid tyd. v'v' (4)
5.1.3 Ditis nie n geslote sisteem nie. v/
Die CO2 gas ontsnap vanaf die reaksie. v’ @)
52 5241 5cm®/min OR5cm®/ min™' v/ )
5.2.2 Steiler gradiént v (O]

v
5.2.3 Dietempo van produksie van waterstofgas sal vinniger wees per eenheid
tyd omdat die reaksie verloop teen’n hoér tempo by n hoér temperatuur. v/ @)

5.2.4 Dietempo van waterstofgasproduksie sal toeneem soos die lengte /
opperviakte van die magnesium lint vermeerder.v'v'
MOET NIE AANVAAR NIE: Grafiek is direk eweredig; dit gaan nie deur die
oorsprong nie. @)
[15]

10842/18

VRAAG 6

6.1 Indien n versteuring toegepas word op'n sisteem wat in ewewig is, sal die sisteem
op so 'n manier reageer om die versteuring teen te werk en ewewig te herstel onder
'n nuwe stel toestande. v'v' )

62 621 AY 1)

v
6.2.2 Dievoorwaartse reaksie is endotermies. 'n Afname in die temperatuur van
die ewewig sisteem sal die terugwaartse reaksie bevoordeel. v'Die
terugwaartse reaksie is eksotermies. Daarom sal meer jodium en
waterstofmolekules vorm en minder Hl sal in die reaksie mengsel wees. v/ 3)

63 631 Kg=[H;0'ICH;CO0] v
=(1,34 x10%)(1,34x 103 v
=1,80x 100V 3)

6.3.2 VERHOOG v (1)

6.3.3 Wanneer natriumetanoaat, CH;COONa, oplos in waterige etanoésuur
(asynsuur) CH3COOH, dissosieer ditin Na+ ione en asetaat ione, v/
CH3COO'. Die asetaat ioon verminder die totale asetaatioon konsentrasie
in die oplossing.v" Die ewewig word herstel na links en meer etanoésuur
(asynsuur) vorm. Dit verminder die [H30"] konsentrasie, daarom vermeerder
die pH. v 3)

6.4 6.4.1 0,5 mol van gas X2Ys v’ )

642

3Y(g) X2Ys(g)

Aantal mol gebruik 15 0 V iy

gebruik

)
4 0
Aantal mol gevorm 0 0 0,5 g .
1
3

Mol by ewewig

25 (054
025¢ +2)

Ewewig konsentrasie 1,5 1,25
0,25

= —XN<L
[XFIYP

__ (025 ,

(1,55(1,25)°

=0,057 v (6)
[20]

Ke v

0]
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VRAAG 7

71

72

7141

712

721

722

723

724

725

AN

726

10842/18

HSO; v

MOET NIE AANVAAR NIE: Waterstofsulfaat ioon )

CNVv Q)
v v

NazC03.10H;0 € 2DCt xZNaCt + 11H*CO; @

Metieloranje v (1)

vy
Sterk suur word getitreer met'n swak basis / die ekwivalente punt is in die
pH gebied (3 —4,4) / lae pH / suuroplossing na titrasie eindpunt. Enige EEN
antwoord sal korrek wees. @)
Rooi tot geel. v/ (O]

Opsie 1:

oo =CV

248 Nasienriglyne:
=01x == v » Bereken n(HCY) v/
1000 )
. o Gebruik formule
=2,48x 10~ mol HCE n
c=" v
\
1 mol NaCOj3 reageer met 2 mol HCE v/ « Gebruik verhouding, 1:2 v/
n (NayCO3) in 500 cm®: o Bereken n(Na,CO3) v/
(248x10°) _ 500 « Bereken m van Na,COs v’
=7 X
2 25
=2,48 x 10° mol Na2C0O;3 v

=2,48x 10" x 286 g-mol’’
=7,092g Vv (5)

10842/18

25
€ ae;)
Cp = 0,0496 mol-dm™ v/
c="
\
n = (0,0496)(0,5)
=0,0248 mol Na,COs

m = nM = (0,0248) (286) = 7,093 g Na,CO3 v’ (5)

Positiewe nasien vanaf VRAAG 7.2.6
% NazCOs in kommersiéle wassoda:

- qux_._xmq:mwmm X100 v
teoretiesemassa
21092 400 o
7.6

=9332% Y

Indien 'n antwoord van 7,093 g gebruik is dan sal die antwoord 93,33 %
wees. (3)
[16]

VRAAG 8

8.1

8.1.1

8.1.2

8.1.3

814

815

8.16

VRAAG 9

9.1

92

911

912

913

921

922

923

VRAAG 10

101

10.1.1

10.1.2

1013

10.1.4

10.1.5

10842/18

4 N+¢\ +.\
§m_§m__>@_>o

Silwer v/

g . v
E o = E’ oksideermiadel = E reduseermiddel

=08V (236 V)V
=316V v

25°C of 298 K v/
1 moldm™ v

Opsie 1

v v
Die reaksietempo is te laag om genoeg lading te verskaf om die groot
hoeveelheid lading te handhaaf. v

Die gloeilamp word vervaardig om effektief te werk indien dit verbind word
aan’n bron van 3 V wat 'n stroom van 2 A lewer. Alhoewel die
potensiaalverskil groot genoeg is, is die stroom heel waarskynlik te klein (as
gevolg van 'n te groot inteme selweerstand.)

Na die katode. v*
2H30" + 2" — Ha + 2H,0 vV
Chloorgas (Ctp) v’

Die bedekking van n opperviakte of n voorwerp met'n dun laag metaal of
deur middel van elektrolise. v'v*

Enige EEN gebruik van elektroplatering:

e Beskerming van die opperviakte van n basismetaal. v’
e Dekoratiewe doeleindes

Negatiewe elektrode / katode v/

(3)
[12]

(1)
[8]

10842/18

Graan v/
Ammoniumnitraat / NHsNO; v

Graan benodig grond met n lae kaliuminhoud. v" Medium in stikstof en
hoog in fosfor. v Meer stikstof moet by die grond gegooi word. v" Meer
stikstof moet bygevoeg word en ammoniumnitraat het die meeste stikstof.

Spstikstof in NHiNOy = ——massastistol - 4455 v
molére massa ammonium nitrate

= 28" 100=35% v

80v
Ammoniak / Ny v/
Waterstof / Hp v/
Stikstofdioksied / NO, v/
Ammoniunitraat / NHs;NO3z v/

Ammoniumsulfaat / (NH4)2SO4 v/

m oo w>»

TOTAAL:

Downloaded from eduresourceza.com
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PREPARATORY EXAMINATION

2019
MARKING GUIDELINES

PHYSICAL SCIENCES: CHEMISTRY (PAPER 2) (10842)

13 pages
1
10842 /19
QUESTION 1
11 AVY
12 Dvv
13 DvVv
14 BvY
15 DvV
16 Cvv
17 DvY
18 AVY
19 Cvv
110 Cvv [20]
QUESTION 2
21 211 AV Q)
212 AV 1)
213 cv 1)
214 BY o
215 DV 1)
22 H H
1 1

correct carbon atom v/

« Whole structure correct v/
2,4-dimethylhexan-3-one

e Correct ketone functional group v
« Both side chains / branches correct on

23 2,3-dichioro-3-fludrobutartal

Downloaded from
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[11]

10842/19

QUESTION 3
3.1 3.1.1 Esters v OR carboxylic acids 1)
3.1.2 Ketones v 1)
3.2 3.2.1 Chainisomers: Same molecular formula, but different types of chains v'v/ 2)
3.2.2 _ﬂ oy v
v
H—C=C—C—C—H n_ n_ n_
] Hg-C=g—C-H
H H H H H H
butdene but-2-ene v
OR 1-butene OR 2-butene
H

3.3

3.4

2-methylprop-1-ene
OR methylpropene
OR 2-methyl-1-propene

3.3.1 Butan-1-ol v and pentanoic acid v’

3.3.2 Condensation v OR esterification

One mark for correct IUPAC name
for each of the isomers

If answered as: Butyl pentanoate has a
higher boiling point than butyl butanoate.

If answered as: Butyl butanoate has a
lower boiling point than butyl
pentanoate.

Both esters have the same type of
intermolecular forces (London forces). v*
Butyl pentanoate has a longer chain
therefore stronger forces between the
molecules. v/

More energy is required to overcome the
intermolecular forces between butyl

Both esters have the same type of
intermolecular forces (London forces).
Butyl butanoate has a shorter chain
therefore weaker intermolecular forces
between the molecules.

Less energy is required to overcome the
intermolecular forces between butyl

pentanoate v therefore the boiling point | butanoate.
is higher.
Marking criteria

termolecular forces must be mentioned.
Their names need not be mentioned. v/

e comparison chain length / molecular mass v

e energy required v’

10842/19

3.5.1  Addition polymerisation: A reaction in which small molecules join to form very large
molecules by adding on at double bonds. v'v'
Condensation polymerisation: Molecules of two monomers with different functional
groups undergo condensation reactions with the loss of small molecules, usually
water. v'v'

3.6.1 Polythene or Poliethenev’

3.6.2 Ethene v

[22]
QUESTION 4
4.1 Elimination / dehydrohalogenation / dehydrobromination v/ 1)
4.2 e  heatv v
. Concentrated sodium hydroxide (NaOH) / Concentrated potassium hydroxide
(KOH) / Concentrated strong base
OR
Hot ethanolic concentrated sodium hydroxide / potassium hydroxide / KOH /
NaOH ()
4.3 J. Marking guidelines:
HH HH—C—H e Correct hydroxyl functional group on C-2 v/
11 | | i i
He—C—C— C——C—0-H e Side chains / branch correct on correct
[ | i carbon atom v/
HH H I|‘,_u|1 « Whole structure correct v
H ¢ If condensed structural formula given -1 (3)
4.4 H20 / water v/ (1)
4.5 Addition / Hydration v/ (1)
[8]
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QUESTION 5
5.1 To prevent loss of any solution / acid from the flask v*
OR
To allow gas to escape
OR
To prevent any solids / liquids getting in / out
OR
To prevent spurting
NOTE: Answer must not be given in terms of preventing evaporation or
condensation. 1)
52 Reaction rate = change in mass _ 164,84 — 165,00, =—0,016g-sT v
change in time 10,0 0 v
Accept positive sign or no sign in the answer.
(Negative value indicates loss in mass during reaction.) 3)
5.3.1

Graph of mass versus time

b ] MARKING CRITERIA:
165,00 « Plotting of all points correctly v'v'
(Allow 1 plotting error.)
! T o Draw best fit line through the plotted
I - points v’
164,93} 1 o Dotted line represents new line.
Mass t
g} s -
Hmb.mnml
] ]
.r 1
164,85 -
1 N ]
me\mCa o 2 3 4an E &0
Time (s
g )

10842/19

5.3.3 The reaction will be faster. v’
Increasing the temperature, increases the kinetic energy so that more
particles have kinetic energy that is higher than the activation energy. v/
More collisions with correct orientation v*
More successful or effective collisions per unit time take place. v/ 4)

541 2v 1)

5.4.2 State of division changed — Size of the zinc particles increased / surface
area increased — originally lumps were used. v/

Accept: removed catalyst. (1)
5.4.3 0,59/ half of the amount as in experiment 1. v* 1)
[14]

10842/19

QUESTION 6
6.1 A catalyst was used in the experiment that produced the graph for experiment C. v (1)
6.2
the concentration of the reactants at equilibrium are the same, v but equ
was reached faster in Experiment C than in Experiment A. v/
OR
Equilibrium concentration is the same, equilibrium was not disturbed.
OR
Accept:
A catalyst was added and the rate of both forward and reverse reactions were
increased. 2)
6.3 EXOTHERMIC v (1)
6.4 - negative marking from QUESTION 6.3
In experiment C the concentration of the reactants is higher than the concentration
of the reactants in Experiment A when equilibrium is established. v*
. The reverse reaction is favoured, v
Endothermic reaction is favoured when the temperature is increased. v/
Therefore reverse reaction is endothermic OR the forward reaction is exothermic. 3)
6.5  Use the data given to calculate the equilibrium constant at 500° C.
Ha(g) l2(g) 2Hl(g)
Initial mol 0,5 0,5 0
Change in mol -0,2 -0,2 04V
Mol at equilibrium 0,3 0,3 0,4 ratio used v’
Oo:om:.:w:o: at 0,3 03 0.4
| equilibrium
MARKING CRITERIA:
Ke = [m1] v « Change in mol of HI v
[1,]1] o Using ratio 1:1:2 v/
(0.4) " ) « Addition and subtraction to get the correct
= %,\ (positive marking) mol at equilibrium / concentration at
=S v
178 o Correct Kc expression v/
« Correct substitution of concentration at
equilibrium values from this tablev’
o Correct final answer v/
No Kc expression, correct substitution Max %
Wrong Kc expression  Max 3/6
(6)
7
10842 /19
OPTION 2
Concentration of I2 at equilibrium is 0,3 mol.dm.
n n
l,) initial = — H,) initial = —
c () initial v ¢ (H,) initial v
.05 and .05
1 1
= 0,5mol-dm™ = 0,5mol-dm™
Ha(g) l2(g) 2Hl(g)
Initial 0,5 0,5 0
concentration
Change in -0,2 -0,2 0,4V
concentration
concentration at 0,3 v 0,3 0,4 ratio used v’
equilibrium
HI
ko= T
.1t
(% - ’
== ositive markin,
03057 @ 9)
=178V
No Kc expression, correct substitution Max %
Wrong Kc expression  Max 3/6 ®)
6.6  Lower than v' positive marking from QUESTION 6.3.
answer would then be: higher than (1)
6.7 +
HI
ko= LHIE
L]
_ (038)y ( loulat trations) Note: may use calculation
= |Aoux9$ re-calculate equilibrium concentrations or use explanation.
=16

The [product] is smaller and the [reactant] is higher at the higher temperature. v*

This results in a lower Kc value at a higher temperature. v/

Or

Equilibrium is to the left and reverse reaction is favoured. 2)
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QUESTION 7

71

7.2
721 Mn — Mn2?* +2e vV 2)
Marking criteria:
Mn « Mn?+ + 2% Am\mv
Mn « Mn* +2¢° = Mn §V
Mn2+ + 2e” « Mn A&v
Mn = Mn* + 2e” A&v
Ignore if charge is omitted on electron.
If charge (+) is omitted on Mn2* Max. %2
722 Mn + Gtz —2Ct + Mn? Marking criteria: 3
v Reactants v Products v' Balancing (©)]
v v v
7.3 Mn(s)/ Mn 2*(aq)(1 mol-dm=) // Ci(g)(1 atm) / CZ(aq)(1 mol-dm=) / Pt
NOTE:
Do not penalise if phases and conditions are not included. 3)
7.4 MnCt2/ Mn(NQs)2 / MnSO4v 1)
7.5 Chlorine gas v OR Ct2 )
76 Ely =Elegeion ~ Eouuaion ¥ Note:
=+1,36-(-1,18) v Accept any other correct formula from the
=+254V Vv data sheet.
Any other formula using unconventional
abbreviations, e.g. Ecell = Eoa — Era
Followed by correct substitutions: Max W\
(3)
[16]
9
10842 /19
QUESTION 8
81 811 PV (1)
8.1.2 P is connected to the positive terminal of the battery. v' 1)
82 821 Ni*(aq)v Note: (ag) may be omitted. 1)
822 Qv Q)]
823 Q v )
824 Ni#*+2e - Nivv
Marking criteria:
Ni « Ni#+ 2% (2)
N +2e = AKW
i+ 2" < Ni A&v
N i2e \ 0
= Ni* + 2e A\Nv
Ignore if charge is omitted on electron.
If charge (+) is omitted on Ni?* Max. 72
()
8.2.5 Remains the same v’ (1)
8.2.6  For each mole or atom of nickel oxidised at the anode, a mole or atom of
nickel is reduced at the cathode. v'v*
Or
Rate of oxidation equals the rate of reduction. 2)
[10]

10842/19

Temperature =25°C / 298 K v/
Pressure = 100 kPa (1 atm) v/
[CI] =1 mol-dm™ v/

QUESTION 9
9.1.1 A substance that can act as either an acid or a base v'v'
912 H0 v
913 n=cVv
= (0,05)(0,036) v
=1,8 x 10" mol H2S04 v/
1,8 x 10" mol H2S04 neutralised 1,8 x 10-3 mol Na2COs in 25 cm?
+ positive marking from QUESTION 9.1.3
914 m=nMv . o
- g :
= 18x10% ¥ x106 v Marking oreria
= 01908g ¥ v ratio of mol
v 106
v correct answer
Also accept:
USCAS
3m Ow<m
1. 625
1 005x36
¢, = 0,072 mol-dm™
c= " v
MV
voorz=—" __ v
106x 0,025
m=0,1908 g v’
9.1.5 Positive marking from Question 9.1.2
Marking criteria:
o _Actual mass v correct calculation of mass
% RazC0s= Original mass x 100 v’ substitution of 5,13
= (10)(0,0018)(106) = 1,908 g NazCQs v/| ¥ Correct answer
=198 900
513
=37,19% Y
Or
25 cmd has 0,1908 gv’
250 cm® has 10¥' x 0,1908 g = 1,908 g v/
%NazC0s = 9% 100 v = 37,19% v
513
"
9.2

CO%™ + H,0 = HCO; + OH"
OR
CO¥ + 2H,0 = H,CO, + 20H

v'reactants; v'products

Downloaded from eduresourceza.com
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QUESTION 10

10.1

10.2

10.1.1  Total percentage mass fertiliser in the bag v

10.1.2  Nitrogen, v phosphorous v' OR potassium (Any two)

%
$2nﬂio,\
=227T% VY

10.1.3

10.2.1  Ammonium nitrate or NHsNO3 v/

10.2.2 Haber process

10.23  (NH4)22SO4 v/

10.2.4 Ostwald process v' OR catalytic oxidation of ammonia

10.2.5 So that plants can absorb them from the soil v*

10.2.6  Eutrophication v/
Any given examples that apply to rivers and dams.
Note: do not accept red tide.

10.2.7 Nitrogen v and hydrogen v/

10.2.8  Sulphur dioxide v

10.2.9 Enhance growth of crops / plants to produce more food for humans v
Production of fertiliser results in job creation. v/

Selling of fertilisers stimulates the economy. v*
(Any relevant positive impact)

TOTAL:

XS GAUTENG PROVINCE

P A —

GAUTENG DEPARTMENT OF EDUCATION
GAUTENGSE DEPARTEMENT VAN ONDERWYS
PREPARATORY EXAMINATION
VOORBEREIDENDE EKSAMEN

2020

MARKING GUIDELINES
NASIENRIGLYNE

10842

PHYSICAL SCIENCES: CHEMISTRY
FISIESE WETENSKAPPE: CHEMIE

PAPER/VRAESTEL 2

12 pages/bladsye

QUESTION/VRAAG 1
1.1 Dv'v
1.2 AvY
1.3 AV
1.4 Ccvv
1.5 Dvv
1.6 AvY
1.7 cvv
1.8 Bvv
1.9 AvY
110 DvV
QUESTION/VRAAG 2

2141 Aor/of C v

212 Bv
213 Fv
214 Dv

2.2.1 4,5-dimethyl v'hex-2-ene v’ / 4,5-dimetielheks-2-een

Marking criteria 2.2.1-2.2.3/Nasienriglyne:

Only functional group correct/Slegs funksit groep korrek: Max/Maks: ‘N

Whole structure correct/Hele struktuur korrek: Wm

222 2,3-dibromo-5-methyl v'heptane v
2,3-dibromo-5-metielheptaan

223 4-methyl v'pent-2-yne v’

4-metielpent-2-yn

231

—O—I
0O=0
I—O—I
|
9]
|
T
<
<

e Only functional group correct/Slegs funksionele groep korrek:
1
Max/Maks: \N
%
o Whole structure correct:/hele struktuur korrek /2
232 Propanoic acidv' v’
Propanoésuur

233 Sulphuric acid/H2S04 v/

Swawelsuur/ H2SO4
QUESTION/VRAAG 3
3.1 The temperature at which the solid and liquid phase are at equilibrium v'v/

Die temperatuur waarby die vaste stof en die vioeistof fase in ewewig is. v'v"

3.2 C v It has a lower vapour pressure v/

C v/ Dit het n dampdruk v

3.3.1  Organic compounds with the same molecular formula, but different structural

formulae. v v
2 or zero

Organiese verbindings met dieselfde molekulére formule, maar verskillende
struktuurformules. v v
2 of nul
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3.3.2 Compound B _‘_m_u»m:m is less cﬂm:orma\EE
oorkom. v
3.4 Both compounds C and D have hydrogen bonding between
molecules. v'"Compound C has one site for hydrogen bonding whilst
compound D has two sites for hydrogen bonding v*
OR
Compound C has less sites for hydrogen bonding/weaker hydrogen
bonding than compound D.
More energy needed to overcome intermolecular forces in compound
D/less energy needed to overcome intermolecular forces
compound E. Vv
Beide verbindings C en D het waterstofbindings tussen die molekule.
v" Verbinding C het een plek vir waterstofbinding terwyl verbinding D
twee plekke het vir waterstofbinding. v
OF
Verbinding C het minder plekke vir waterstofbinding/swakker
s\mwmw&c‘ciuin as <m§:$:m D
in verbinding D/minder energie word benodig om die intermolekulére
kragte in verbinding E te oorkom. v~
4
QUESTION/VRAAG 4
4.1.1  Itcontains a double bond/C=C between two carbon atoms in its
hydrocarbon chain/All carbon atoms not bonded to the maximum
number of atoms/four atomsv
Daar is dubbelbindings/C=C tussen twee koolstofatome in die
koolwaterstof ketting/Alle koolstofatome is nie gebind aan die
maksimum aantal atome/vier atome nie. v~
4.1.2 (a) Addition/Bromination v’
Ad(disie/Broominasie
(b) Substitution v
Substitusie
4.1.3  Heat/sunlight/ultraviolet light v/
Hitte/sonlig/ultraviolet lig
4.1.4 Butanev'/butaan
4.1.5 Hydrogen bromide/HBrv'
Waterstofbromied/ HBr
4.21  Eliminationv’
Eliminasie
4.22 Butv-2-enev
But-2-een
423
v
et .
H-G 0 G40 H + NaOH
WO R

10842/20

(3)
[12]

10842/20

(6)
[18]

QUESTION/VRAAG 5

5.1 Carbon dioxide/CO2 v/

10842/20

Koolstofdioksied/CO2 )
5.2.1 The decrease in concentration of hydrochloric acid per unit time. v'v'
Die afname in konsentrasie van waterstofchloried per eenheid tyd.
v 2)
5.2.2  Concentration (of the acid) v/
Konsentrasie (van die suur) v 1)
5.2.3 For a fair test/‘comparison v/
Vir n regverdige toets/of vergelyking v~ (1)
5.3.1 e Higher acid concentration in experiment 2 means more
particles/molecules per unit volumev’
*  More particles have kinetic energy equal to or greater than
activation energy/More particles have enough kinetic energy v/
*  More effective collisions per unit time/frequency of effective
collisions increases
* Rate of effective collisions increases. v’
Hoér konsentrasie suur in eksperiment 2 beteken meer
deeltjies/molekule per eenheid volume v
Meer deeltjies het kinetiese energie gelyk of groter as die
aktiveringsenergie/Meer deeltjies het genoeg kinetiese energie. v~
Meer effektiewe botsings per eenheid tyd/frekwensie van effektiewe
botsings verhoog.
Tempo van effektiewe botsings verhoog. v~ 4)
53.2 n(CaCOs)=mM Marking Criteria
= 41100+ = 0,04 mol « Substituting 100 into formula m/M
e Using ratio 2:1
n(HCI) : n(CaCOs)=2: 1 « Substituting the number of moles into
formula c= n/v
n(HCI) = 2(0,04) v = 0,08mol e Finalanswer
Nasienriglyne:
c(HCI) = nV « Vervang 100 in formule m/M
e Gebruik verhouding 2:1
0.4 =0,08/Vv e Vervang getal mol in formule c=n/V/
* Finale antwoord
V =0,2dm?3 =200 cm3v
4)
6
10842/20
5.4
Activated complex
Guaktveerde komploks v
Ea \\ ...,/
b x__\ Vorm ¢
Be y
g m. T aHv Shape
BB
£ s
]
P
Reaksin kodrdinale
Reaction coordinates
“4)
[17]
QUESTION/VRAAG 6
6.1 The reaction is reversible. v/
Die reaksie is omkeerbaar. v* 1)
6.2 This reaction is in contact with a catalyst, and therefore is known as the
contact process. v’
Hierdie reaksie is in kontak met n katalisator en daarom staan dit bekend as
die Kontakproses. v~ )
6.3
6.3.1 If the temperature is too low the reaction rate will be too slow for the yield to
be enough. vv'
Indien die temperatuur te laa wees vir die
opbrengs om genoeg te wees. vV’ )
6.3.2 A high temperature favours an endothermic reaction v/

If the temperature is high the reverse reaction will be favoured v
Less product will be formed which is not favourable. v/

n Hoé temperatuur bevoordeel die endotermiese reaksie. v~

Indien die temperatuur hoog is word die terugwaartse reaksie bevoordeel. v

Minder produkte sal vorm en dit is nie voordelig nie. v
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6.4 Marking guideline/Nasienriglyne:
« Use the Ratio/Gebruik ratio v
o N(SO2)eqiewe = N(SO2)initalbegn — AN(SO2) % v
n(O2)egrewe = X — An(O2)
o Divide equilibrium moles by 200 dm®Deel ewewigsmol deur 200 dm3v
o Correct Kc expression (formulae in square brackets)v’
Korrekte K. uitdrukking(formules in blokhakies)
o Substitution of values in expression/Vervanging van waardes in
uitdrukking v/
o Substitution of/Vervanging van 32 g-mol inm = nM v/
« Final answer/Finale antwoord: 891,17g v/
e Range/Gebied: 891,167 —891,2
S0z 02 SOs
Initial amount(moles)
Aanvangs hoeveelheid 50 x 0
Change in amount(moles) 22 v
Verandering in hoeveelheid 22 " ﬁﬁ
Equilibrium amount(moles) 28 y 2
Hoeveelheid |
Equilibrium concentration(mol-dm-3) 014 x-11 0.11 Divide N<
Ewewigkonsentrasie(mol-dm-3) ! 200 ! 200 dm®
[s03]2 v
Ke ===
GOANH _%m_
0,11
7,328 = ——5=v
' 01922 m= _ku_,m\_mpmvamvx
x = 27,849 mol - woiwqm N
—_— 7
6.5 Forward v'v'/ Voorwaarts )
[16]
8
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QUESTION/VRAAG 7
71
7.1.1  Acid-base reaction/neutralisation/protolysis v*
Suur-basis reaksie/ neutralisasie/protoliese v~ (1)
7.1.2  Barium hydroxide v
Bariumhidroksied 1)
7.1.3 X-Burette v Buret 1)
7.1.4 A white precipitate in a yellow solution that gradually turns orange v'v*
n Wit neerslag in n geel oplossing wat geleidelik oranje word. v'v~ 2)
715 (@) ¥ Remains constant Barium Hydroxide is a strong base that wi
dissociate/ionise from the start
Bly konstant. Bariumhidroksied is nn sterk basis wat sal
dissosieer/ioniseer van die begin af. v
(b) Decrease v Verminder
(c) Decrease v' Verminder 3)
716
o Any formulae/Enige formule: v
« Division by Volume v’/ deel deur volume
e Use mole ratio v gebruik molverhouding
e UseM=233gmol'inm=nMv
e Answer=1,165g v
OPTION 1: OPSIE 1 OPTION 2: OPSIE 2
AT . ot
Vy My _\=
B0 _1 01=50s
©DHEY) "1 ¥ 0,008 mol
¢, = 0,167mol - dm™3
n
=y
0,167 = I
' 0,03
n = 0,005 mol
n(BaSO,) = n(Ba(CH), v
= 0,005 mol
m=nxM
=(0,005)(233) ¥
=1,165g ¥ (5)

7.2

7.21

722

10842/20

NHa*(aq) + Hz20(11) = NHav' + HaO* v ()

CH3CHOO'(aq) + Hz0(11) — CHiCOOHY + OH ©)
171

QUESTION/VRAAG 8

8.1

8.2

8.3

8.4

8.5

8.6
8.6.1

8.6.2

8.7

A galvanic/voltaic cellv
Galvaniese sel/voltaiese sel 1)
v

A (s) | A% (aqg)(1 mol-dm™) VIl Cu?*(ag)(1 mol-dm=) | Cu(s) v

Accept

ALI AP |[Cu?* ICu o Salt bridgev’ soutbrug (3)
e Reductionv’ reduksie

Al to Cuv’

A na Cuv’ (1)

A= AP+ 3e VY

A% +3e=A &

o Al 2A 3+3e 2

AP +3e AL 22 A3 +3e A %
Ignore if charge omitted on electron./Ignoreer indien lading weggelaat
op elektron.

If charge (+) omitted on Al 3* /indien lading (+) weggelaat op Al 3*:
Example/Voorbeeld: A" — AT +3e v

1
Max./Maks: \N

Notes
2)

o  —ro o * Accept any other correct formula from the
Ean = E se%%:. E oxam..W: v data sheet./Aanvaar enige ander korrekte
= o,ww_\ —(-1,66) formule vanaf gegewensblad.
=2V Any other formula using unconventional )
abbreviations, e.g. E°cei = E°0a- E°ra
followed by correct substitutions:/Enige
ander formule wat onkonvensionele
afkortings gebruik bv. E°s =:3/4
e E°om- E°rugevolg deur korrekte

vervangings. &

.
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Decrease v Verminder 1)
NEGATIVE MARKING FROM 8.6.1/NEGATIEWE NASIEN VANAF 8.6.1

The concentration of A" *3 will increase. According to Le Chatelier the system
needs to decrease the concentration. v/

The reverse reaction will be favoured. v

Therefore the reading decrease. v’

Die konsentrasie van Al *3 sal vermeerder. Volgens Le Chatelier sal die

sisteem die konsentrasie moet verlaag. v

Die terugwaartse reaksie sal bevoordeel word. v

Dus sal die lesing verminder. v~ 3)

Chemical energy to electrical energyv’

Chemiese potensiéle energie na elektriese energie. v~ 1)

QUESTION/VRAAG 9

9.1
9.2

9.3

9.4.1

942
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AV (1)

Cu?* + 2 = Cuvv 2)

e Multiply nx2 or mx2 v
®  Maeposite = 31,759 v/
®  Miostatanode = (31,75 + 15,8)g v
« Answer/antwoord 66,77% v’

Vermenigvuldig nx2 of mx2

Yopurity = ——seesited_y 400

Miost at anode v

m
0sxnt 3175

n=

X3

635 “Gim et
§uwrum& ummbqe\o,\

0,25 mol Cu formed in 1 800 s so in 3 600s (2x0,25) mol formed
0,25 mol Cu vorm in 1 800 s dus in 3 600 s (2x0,25) mol gevorm 4)
Electrolyte is a solution/liquid/dissolved substance that conducts electricity

through the movement of ions (2 or 0)

Elektroliete is n oplossing/vioeistof/opgeloste stof wat elektrisiteit gelei deur
die beweging van ione v’V (2 of 0) )

The rate of oxidation is equal to the rate of reduction. v/

Die wmim waarteen oksidasie plaasvind is gelyk aan die tempo van

eza.Com )
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QUESTION/VRAAG 10

10.1
10.1.1  Nitrogen v’ stikstof

Phosphorus v fosfor

Potassium v/ kalium

Accept/aanvaar

N:P:K (3)
10.1.2  Potassium/Kv’

Kalium/ K 1)
10.1.3  Phosphates/P v’

Fosfate/ P 1)
10.1.4  Haber or/of Ostwald v (1)

10.2 Eutrophication: The process by which an ecosystem eg. A river or dam,
becomes enriched with inorganic nutrientsv", especially phosphorus and
nitrogen, resulting in excessive plant growth v

Eutrofikasie: Die proses waarby n ekosisteem bv. n rivier of dam, verryk
word met anorganiese voedingstowwe v/, veral fosfor en stikstof, wat n
oorgroot toename in plantegroei tot gevolg het. v 2)

10.3

o mN)=2x36

« Double up on Fertilizer B v verdubbel kunsmis B
o_um:_Nm~>5ﬁzvnm£64E:uqu:Cum_é\
o
.

Fertilizer Alkunsmis A Fertilizer Blkunsmis B

In 100kg 4.1.1(36) In50kg 7.2.2(15)

m(N) = mxwm = In 100kg 14.4.4(30)

=24 kg v m(N) = mxwo
m(P)=m(K) = £x36 v =19,09 kg
14
=6kg m(P)=m(K) = Nawo
=545kg v

Therefore Fertilizer B will be the best v*
Kunsmis B sal die beter een wees. (5)

[13]

TOTAL/TOTAAL: 150
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