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INSTRUCTIONS AND INFORMATION

1.

10.

11.

This question paper consists of SEVEN questions. Answer ALL the questions in
the ANSWER BOOK.

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

Number the answers correctly according to the numbering system used in the
question paper.

Leave ONE line open between two subquestions, e.g., between QUESTION 2.1
and QUESTION 2.2. '

You may use a non-progi‘amm}a’ﬁle caleulator.

You may use appropriate mathematical instruments.

Show ALL formulae and suﬁstitutions in‘ALL calculations.

Round-off your FINAL numerical answers to a minimum of TWO decimal places.
Give brief discussions, et cetera where required.

You are advised to use the attached DATA SHEETS.

Write neatly and legibly.
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QUESTION 1: MULTIPLE-CHOICE QUESTIONS

Various options are provided as possible answers to the following questions. Each question

has only ONE correct answer. Choose the answer and 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.

1.1

1.2

1.3

1.4

Which of the following represents a SATURATED hydrocarbon?

A C2H4
B CsHe
C CsHs
D CaHs

Which of the following péirs-dff‘:treactanta can be used to prepare the ester
called ethyl propanoate in the laboratory?

A Ethane and propanoic acid
B Propanol and ethanoic acid

C Ethanol and propanoic acid
D Ethene and propanol

Consider the reaction represented by the equation below:

CHaCHCH2, + HBr — CH3CHBrCHs
What type of reaction is represented above?
A Halogenation
B Substitution

C  Hydrogenation
D  Hydrohalogenation

Consider the fpllgwing compound:

_ CHiCH(CACH:C(CH):
The IUPAC AR, s ORI <:
A 2- chloro—4 Mlmethylpentane

2,2-dimr .chloropentane

B
C 44~ dlmethyhz-chloropentane
D  4-chloro-2,2-dimethylpentane

Y GAUTENG PROVINCE
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1.5  Twolearners want to investigate the factors affecting the rate of reaction between
magnesium (Mg) and hydrochloric acid (HC/). The concentration of the acid
remains the same.

gas syringe

test tube containing magnesium

excess dilute hydrochloric acid

Which of the following changes to the experiment will produce the fastest rate of

reaction?

A Powdered magnesium with hydrochloric acid at room temperature

B Powdered magnesium with hydrochloric acid at a higher temperature

C  Magnesium ribbon with hydrochloric acid at a higher temperature

D Magnesium ribbon with hydrochloric acid at room temperature (2)

.3“’. @3 £ GAUTEMG PROVINGE
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Consider the energy profile graph for a REVERSIBLE REACTION shown
below.

0

products

o

Potential energy (kJ:-mol ")

v

Course of reaction

The following statements are given:

(i) a—crepresents the activation energy for the reverse reaction.

(i) AH for the reverse reaction is a — b.

(iii) A catalyst lowers the activation energy for both forward and reverse
reactions.

Identify the CORRECT statement(s).

A (i) and (iii) only
B (iii)only

C (i), (i) and (iii)
D (i) only

The reaction of an acid-base indicator (In") represented as Hin(aq), with H20(¢)
reaches equilibrium according to the following balanced equation:

Hin(ag) + Hzow) - HaO*(aq) +ln(ag) AH<O
Red R Yellow

At equilibrium, the colour of thesalutlon is red.
Which of the following will chang‘e_:t'has;ur of the solution from red to yellow?
A Increasing the concentration ef H;;O+ ions

Increasing the temperature of the solution

B
C  Adding a base
D  Adding an acid

Y GAUTENG PROVINCE
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1.8 The expression for the equilibrium constant (Kc) of a hypothetical reaction is
given as follows:

_[PQ3)?
c= 3
[Q2]

Which of the following equations for a reaction at equilibrium matches the above
expression?

A Pz(g) +3Qz(g) = 2PQs(aq)
B 2PQs(/) = P2(g) -+_|3Q2§'g)
C  2PQy(aq) = P:(g) +3Qi(g)
D Pefs) +3Qz(g) = 2PQs(g),

1.9  Which statement best describes the difference between the endpoint and the
equivalence point in a titration?

A The endpoint occurs when the acid or base has completely reacted with
each other, while the equivalence point is when the indicator changes
colour.

B  The equivalence point occurs when the acid or base has completely
reacted with each other, while the endpoint is when the indicator changes
colour.

C  The endpoint and equivalence point occur at different times and have no
connection in a titration.

D  The equivalence point and endpoint are always exactly the same in every
titration.

.2“’. @3 *, GAUTEMG PROVINGE
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1.10 A titration experiment was conducted using a sodium hydroxide (NaOH)
standard solution of concentration 0,1 mol-dm and hydrochloric acid (HC/) of
unknown concentration.

In each titration, a volume of 20 cm? of NaOH was used.
The readings from the burette are given in the table below.

Titration Volu_me of HC/
(in cm?)
i | I 26,66
2 26,50
3 _ 26,60

What is the concentration, in meldm, of the HC/ required to neutralise the
NaOH?
A 0,0752
B 0,0750
C 0,0754
D 0,0755 (2)

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

The letters A to H in the table below represent organic compounds.

A | CsHi2 B | CiHeO2z =
C | Ethyl butanoate D CHzCHCH'ﬁ.HQCHa-_
H HESE.- o
E | Butan-1-ol _ F H—(L—CI:————C‘:—(U:—O-—H
b e
H H O H H H H H H
oln—il NI, | L Ly,
[ RRE

2 Consider compound H. Is this a PRIMARY, SECONDARY or TERTIARY alcohol?

Explain the answer.

2.2  Write down the letter that represents each of the following:
2.2.1 A ketone

2.2.2 A MOLECULAR FORMULA of a hydrocarbon
2.2.3 A reactant in the preparation of compound C

2.3  Write down the STRUCTURAL formula of:
2.3.1 Compound D

2.3.2 The FUNCTIONAL group of compound F

233 The FUNCTIONAL isomer of compound G with a prefix of 4-methyl

2.4  Write down the IUPAC name of:
241 Compound D

242 Compound G

2.5 Consider compounds E and H.

2.5.1 Identify the type of isomer.

252 Define this type of isomer.

.2“.@."‘-- *, GAUTEMG PROVINGE
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2.6  Consider compound C.
2.6.1 To which homologous series does compound C belong? (1)

2.6.2 Give the NAME of the catalyst required in the preparation of compound C. (1)

2.6.3 Draw the STRUCTURAL FORMULA of compound C. (3)
[25]

QUESTION 3 (Start on a new page.)
The factors that affect the vapour pressure of different organic compounds are

investigated. The table below shows the vapour pressure of five organic compounds,
represented by the letters A= E.

ORGANIC MOLECULAR VAPOUR
COMPOUND MASS PRESSURE
el (gmol) (kPa) at 25 °C

A | Propane 44 953,25

B [ Butane 58 242,63

C | Ethyl methanoate 74 32,38

D | Alcohol 59 2,80

E | Propanoic acid 74 0,47
3.1 Define the term vapour pressure. (2)
3.2  Write down the homologous series to which compounds A and B belong. (1)

3.3 Explain the decrease in vapour pressure from compound A to compound B, as
indicated in the table. (3)

3.4 Compounds C and E are functional isomers.

3.4.1 Define molecular formula. (2)
3.4.2 Which compound will have a higher boiling point? (1)
3.4.3 Explain the answer to QUESTION 3.4.2. (4)

3.5 The percentage composition of some of the elements in compound D is given as
61% carbon and 11,86% hydrogen. Determine, with calculations, the empirical
formula of compound D. (4)

3.6  Write a balanced equation using molecular formulae for a complete combustion

of compound A. (3)
[20]
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QUESTION 4 (Start on a new page.)

The flow diagram below shows how an alkene can be used to prepare other organic
compounds. The letters J to N represent various organic reactions.

Compound Q

HBr

= _N . alcohol
CH,=CH-CH,-CH, (ma]or- product)
HCl / \

Compound R ‘ Compound S’ J
(major product) (mmor product)

butane

p—

4.1 Is an alkene a SATURATED or UNSATURATED hydrocarbon?
Explain the answer. (3)

4.2 Write down the type of reaction represented by:

421 J (1)
422 K (1)
423 M (1)
4.3  Write down the STRUCTURAL FORMULA of compound R. (2)

4.4 For reaction N, write down:

4.4.1 The type of addition reaction (1)
4.4.2 Two reaction conditions (2)
443 The IUPAC name of the alcohol that forms (2)
4.5  Write down the IUPAC name of an isomer of butane. (2)

46 Use STRUCTURAL formulae to write down a balanced equation for
reaction L. (5)
[20]

.?"‘.e@."a-- £ GALTEMG PROVINGE
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QUESTION 5 (Start on a new page.)

Three different experiments are performed using the reaction between magnesium
carbonate and hydrochloric acid:

MgCOs(s) + 2HC/(aq) — MgCr2(aq) + H20(¢) + CO2(qg)
EXPERIMENT |
In this experiment, magnesium carbonate reacts with EXCESS hydrochloric acid in a
closed container at 23 °C. The reaction is monitored by measuring the volume of carbon

dioxide gas produced over time. The molar gas volume at 23 °C is 24 dm?3. The data
collected is shown in the table below.

TIME(s) | VOLUME OF CO:z (cm?3)
10 180
20 300
30 410
40 470
50 500
60 500
5.1 Define the term reaction rate. (2)

5.2  Use the collision theory to explain the effect on the reaction rate as time
progresses. (4)

5.3 Calculate the reaction rate for the production of CO2(g) during the first
20 seconds, in dm®s™. (3)

5.4  Calculate the mass of MgCOs required for this experiment. (4)

.2“’. @3 *, GAUTEMG PROVINGE
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EXPERIMENT Il
5.5 Experiment | is repeated, but this time at 30 °C.

The following Maxwell-Boltzmann distribution curve was produced.
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5.5.1 Which graph, A or B, best represents Experiment I1? (1)
5.5.2 Explain the answer to QUESTION 5.5.1. (2)

5.5.3 If a catalyst was added, would the line representing the activation energy
(Ea) be drawn to the LEFT or the RIGHT of the current line? (1)

2 FEL GAUTEMG PROVINCE
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EXPERIMENT HlI

5.6 Experiment | is repeated, but a catalyst is added, and the following graph is
obtained.

A CATALYSED CHEMICAL REACTION

Progress of the reaction

5.6.1 Is the reaction EXOTHERMIC or ENDOTHERMIC? (1)
5.6.2 Which letter represents the activated complex? (1)
5.6.3 Give the value of the activation energy for the forward catalysed

reaction. (1)
[20]
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QUESTION 6 (Start on a new page.)
The reaction between carbon disulfide CS2(g) and chlorine gas Cl2(g) reaches chemical
equilibrium in a closed container at constant temperature. The products that form are
carbon tetrachloride CCl4(g) and sulphur dichloride S2Cl2(g). The balanced equation for
this reaction is given below:

CS2(g) + 3Cl2(g) = CCla(g) + S2CL(9) AH<0
Initially, an unknown quantity of CS2(g) and 5 moles of Ctz are placed in a 2 dm?®
container and allowed to reach equilibrium. The equilibrium mixture contains 0,8 mol of
CCla. The equilibrium constant, K, for this reaction is 0,36.
6.1  State Le Chatelier's principle.
6.2 Calculate the initial number of moles of CS2(g) required.
6.3  How will each of the following éhanges affect the yield of S2Cf2(g) at equilibrium?

Write INCREASE, DECREASE, or REMAIN THE SAME and give a reason in
terms of the reaction which is favoured.

6.3.1 Carbon tetrachloride is removed from the system

6.3.2 The volume of the container is increased

.2“’. @3 *, GAUTEMG PROVINGE
et s S
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6.4  The graph below shows the changes in the rate of the reaction after further
changes were made to the equilibrium mixture above.

: A Forward reaction:
s : Reverse reaction! w e - - e

i’g
A
)

- LN
- 1 ~
2 :
£ ;
i
or
0 5 s = 22 "
~ Time (min)

6.4.1 The equilibrium was disturbed at 5 minutes due to a change in the
concentration of CS2. Was this concentration INCREASED or
DECREASED? (1)

6.4.2 At 15 minutes the temperature was changed. Use Le Chatelier's
principle to determine whether the temperature has INCREASED or

DECREASED. Explain the answer. (4)

6.4.3 At what time does the system reach equilibrium after the temperature
change? (1)
[20]
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QUESTION 7 (Start on a new page.)

Oxalic acid (H2C204) is an organic diprotic acid commonly found in plants such as
spinach. It is used in various industrial and laboratory applications, including cleaning,
bleaching, and as a standard solution in acid-base titrations.

When oxalic acid ionises in water, it follows the steps given below:

STEP 1: H2C204(aq) + H20(7) — HC204(aq) + H30*(aq)
STEP 2; HC204"(aq) + H20(¢) — C204* (aq) + H30*(aq)
7.1  Define a weak acid. ' (2)
7.2  Identify the acid-base c‘éﬁjﬁga_te pairin STEP 1. (2)
7.3  Give a reason why oxalic acid is referred to as a diprotic acid. (1)

7.4  The oxalate ion (HC204") ¢an act as an ampholyte. Give a reason for this
statement. (1)

7.5 In avolumetric flask 2,25 g of oxalic acid is added to water to make up a standard
solution to 250 cm?3.

7.5.1 Calculate the concentration of the oxalic acid solution. (3)

7.5.2 25cm?®of the oxalic acid solution is titrated against sodium hydroxide. The
average volume of NaOH required for neutralisation is 28,60 cm?®.

H2C204(aq) + 2NaOH(aq) — Na2C204(aq) + 2H20(/)
Calculate the concentration of the sodium hydroxide. (4)
7.5.3 Explain why phenolphthalein would be a suitable indicator for this reaction.  (2)
7.6 The reaction between EXCESS magnesium hydroxide (Mg(OH),), a slightly
soluble base, and nitric acid (HNO3), oceurs in aqueous solution, where it
produces magnesium nitrate (Mg(NOs)z2), @ soluble salt'and water, according to
the following balanced equation below. A

Mg(OH).(aq) + 2HNO,(aq) — Mg(NOsJ)(@q) + 2H,0(f).

0,05 dm? of the Mg(OH), solution has a concentré‘{fi'&'-)'h 0,115 moldm3and is added
to 0,025 dm? of a 0,095 mol-dm= HNO, solution.

Calculate the pH of the FINAL solution. (10)
[25]

TOTAL: 150
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DATA FOR PHYSICAL SCIENCES GRADE 12

PAPER 2 (CHEMISTRY)

GEGEWENS VIR FISIESE WETENSKAPPE GRAAD 12

VRAESTEL 2 (CHEMIE)

TABLE 1: PHYSICAL CONSTANTS/TABEL 1: FISIESE KONSTANTES

NAME/NAAM SYMBOL/SIMBOOL | VALUE/WAARDE
Standard pressure .
p. 1,013 x 10° Pa
Standaarddruk :
Molar gas volume at STP :
- Vm 22,4 dm3-mol!
Molére gasvolume by STD
Standard temperature
| 273 K
Standaardtemperatuur
Charge on electron
_ e -1,6x101°C
Lading op elektron
Avogadro’s constant
Na 6,02 x 1023 mol"
Avogadro-konstante

TABLE 2: FORMULAE/TABEL 2: FORMULES

i o MY
M N,
n m V
-N  ORIOF c=— n=—o
MY MV V,,
Cava na
=2 H = - log[H3O*
.V, n, p g[H30"]

Kw = [H3O*][OH] = 1 x 10- at/by 298 K

8 _ o ) 6 _ o 0

cell — Ecathode - Eancde fEsel = Ekatode = Eanode
or/of

0 6 ]

- s T, 3] i} 6

ECG” - E reduction E OX!dat"or"Esel = Ereduksie - Eoksidasie
or/of

b _ 0 0 8 _ =8 )
Ece]l - onidising agent Ereducing agentl Esel - Eoksideermiddel - Ereduseermiddel

n
e el GAUTENG PROVINCE
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TABLE 3: THE PERIODIC TABLE OF ELEMENTS/TABEL 3: DIE PERIODIEKE TABEL VAN ELEMENTE
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18
(1 () () (V) (V) (V1) (Vi) (Vi)
Atomic number/
1 2
- H He
N - 29 4
Electronegativity/ | o, Symbol/
3 4 Elektronegatiwiteit |~ CU [ Simbool 5 6 7 8 9 10
S Li |wv Be 63 5 S B w C S N w 0 S F Ne
* ¥ 9 T M ™M 2 4" 16T 19 20
1 12 5 = . 13 14 15 16 17 18
® Na|N Mg Approximate rel.?ltlve atomic mass/ w At @ Si = P @ s |o ce Ar
© 23 (v 24 Benaderde relatiewe atoommassa 97 | 28 N 31 |N 32 |V 35,5 40
19 20 21 22 23 24 25 26 27 28 29 30 3 32 33 34 35 36
@ K| C® S <9 Tif«e V @ Cr 2 Mn |® Fe |® Co (2 Ni @ Cu |© Zn © Ga @ Ge @ As |[¥ Se (@9 Br Kr
© 39| 40| 45| 48| 51 |¥ 52 |¥ 55 |Y 56 |7 59 |¥ 59 T 635|7 65 |~ 70 [T 73 | 75 | 79 [ 80 84
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
& Rb |2 Sr ¥ Y % Z Nb |2 Mo |2 Tc | Ru | Rh (% Pd & Ag ™ Cd ™ In |% Sn @ Sb | Te & | Xe
86 88 89 91 92 26 101 103 106 108 112 115 119 122 128 127 131
55 56 57 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
~ Cs |oo Ba La |© Hf Ta w Re Os Ir Pt Au Hg |0 T€ | Pb & Bi (@ Po (1w At Rn
S 133 |° 137 139 [~ 179 181 184 186 190 192 195 197 201 |~ 204 |< 207 |~ 209 (™ o~
87 88 89
S Fr |2 Ra Ac
226
58 59 60 61 62 63 64 65 66 67 68 69 70 71
Ce Pr Nd Pm Sm Eu Gd Th Dy Ho Er Tm Yb Lu
140 141 144 150 152 157 159 163 165 167 169 173 175
90 91 92 93 94 95 96 97 98 29 100 101 102 103
Th Pa u Np Pu Am Cm Bk Cf Es Fm Md No Lr
232 238
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QUESTION/VRAAG 1

1.1 e @)
1.2 6=V @)
13 D vV )
14 D VvV (2)
15 B vV @)
16 A VvV | @)
1.7 € vV @)
18 D VvV @)
19 B vV @)
110 A vV 2)

[20]
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QUESTION/VRAAG 2

2 Secondary (alcohol) v
The carbon bonded to the hydroxyl group/functional group is bonded to
two other carbon atoms. v'v' (2 or 0)

Sekondére (alkohol)

Die koolstof wat aan die hidroksielgroep (funksionele groep) verbind is, is

aan twee ander koolstofatome verbind. (2 of 0) (3)
2.2

221 G - (1)

222 AV : (1)

223 BV \ (1)

231 H T H

I—(')—“I
I

Marking criteria/Na s:enkritena
e Functional group between C2 and C3/Funksionele groep tussen
C2enC3 v
e  Whole structure correct/Hele struktuur korrek v (2)

232 @)
Il
—C~0=H
L4 (2 or 0)
Carbon must have 4 bonds/koolstof moet vier bindings hé (2)

2.3.3

|
CH"

_ H H
c!«f_é_~

H—
H
-
| J
H H H H

I
I—-—O—-:ﬁ'

,\

(2)

Marking cntenafNastenkntena
 Functional group/Funksionele groep v
e Whole structure correct/Hele struktuur korrek v/ (2)

2.4
241 pent-2-ene/pent-2-een Accept 2-pentene

Marking criterialNasienkriteria:
e Correct stem/Korrekte stam v
e |UPAC name completely correct/IUPAC-naam heeltemal korrek v

If pentene only 1/2/indien penteen slegs 1/2 (2)

(PHES GAUTENG PROVINCE
a@ s 3
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242 4-methylhexan-3-one/4-metielheksan-3-oon
Marking criteria/Nasienkriteria:
e  Correct stem (hex)/Korrekte stam (heks) v’
e All substituents correctly identified/Alle substituente is korrek v
e |UPAC name completely correct/IUPAC-naam heeltemal korrek v (3)
2.5.1 Positional isomers. v/
Posisionele isomere. : | (1)
252 Same molecular formula, vbut di ffergnt positions of the side chain,
substituants or functional group on the parent chain v*
Dieselfde molekulére form maar verskillende posisies van die
syketting, substituente of funksionele groep op die stamketting (2)
2.6
2.6.1 Ester/Ester v (1)
26.2 (Concentrated/Gekonsentreerde) sulphuric acid/swawelsuur v
If the formula is given then zero
Indien die formule gegee word, dan nul (1)
2.6.3 T T T /0
H—C -3 Gukipass -
j ] e L
H H H 0—-*'!3 CIZ'—*H
H &
Marking criteria/Nasien kriteria:
e Functional group/Funksionele groep v
» Whele siructure correct/Hele struktuur korrek v (3)
[25]
QUESTION/VRAAG 3
3.1 The pressure exerted by a vapour at equilibrium with its liquid in a closed
system. v'v/
Die druk uitgeoefen deur n damp in ewewig met sy vioeistof in n geslote
sisteem. (2)
3.2 Alkane/Alkaan v (1)

AUTENG PROVINCE 5
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3.3 e Compound B has a longer chain/larger surface area / bigger molar

mass than compound A. v
e Both have the same London forces but the intermolecular forces in B

are stronger. v
¢ More energy is needed to overcome the intermolecular forces in

compound B. v

OR/OF

¢ Compound A has a shorter chain/smaller surface area / smaller molar
mass than compound B. ¥

* Both have the same London forces but the intermolecular forces in A
are weaker. | v

¢ Less energy is needed te overcome the intermolecular forces in

compound A. v

e Verbinding B het n langer ketting/groter opperviakte/groter molére
massa as verbinding A.

o Albei het dieselfde Londonkragte maar die intermolekulére kragte in
B is sterker.

o Meer energie is nodig om die intermolekulére kragte in verbinding B
te oorkom.

OR/OF
e Verbinding A het n korter ketting/kleiner opperviakte/kleiner molére
massa as verbinding A.
e Albei het dieselfde Londonkragte maar die intermolekulére kragte in
A is swakker.
e Minder energie is nodig om die intermolekulére kragte in verbinding A
te oorkom. (3)

3.4
3.4.1 A chemical formula that indicates the element and numbers of each of the
atoms in a molecule. v'v' (2 or 0)

'n Chemiese formule wat die element en getalle van elk van die atome in

'n molekule aandui. (2 of 0) (2)
3.4.2 E or propanoic acid/E of propanoésuur v (1)
3.4.3 e Compound E has hydrogen bonds v

e Compound_C has dipole-dipole forces v/

e Stronger intermolecular forces in compound E than in C v

e More energy required to overcome the intermolecular forces in E v

Verbinding E het waterstofbindings

Verbinding C het dipool-dipool kragte

Sterker intermolekulére kragte in verbinding E as in C

Meer energie word benodiqg om die intermolekulére kragte in E te

oorkom (4)

(EHET" GAUTENG PROVINCE
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3.5  Marking criteria/Nasienriglyn:
e Calculate the % of oxygen in the alcohol. v
o Substitute 61; 11,86 and 27,14 in the formula n =~ v
Divide by the smallest mols 1,696 v
Correct empirical formula v

e Bereken die % suurstof in die alkohol.
e Vervang 61; 11,86 en 27,14 in«die formule n = E

o Deel deur die kleinste mol hoeveelheid 1,696
e Korrekte empiriese formule

m
Element | % m = 100g | M =N Ratio
- 61 _
c 61 2l 2 %08 | 2B /= 200
1,696
11,86 _
H 11,86 1 T O™ = 609
_ _ 169
SIS L
1a | ——= 1,696 1696 _
= sl 16".‘ _"jj'ﬁ vl 1,696 1
Correct empirical formula/Korrekte empiriese formule: CaH70 v/ 4)
3.6 CsHs + 502 — 3COp + 4HO
v v it v'balancing/balansering (3)
[20]
QUESTION/VRAAG 4
4.1 Unsaturated, v* there are one or more multiple bonds between two carbon
atoms in the hydrocarbon chain. v'v/
Onversadig, daar is een of meer meervoudige bindings tussen C-atome in
die koolwaterstofketting (3)
4.2
4.2.1 Addition/Hydrogenation v Addisie/Hidrogenering/Hidrogenasie (1)
4.2.2 Substitution/ halogenation v Substitusie/halogenering (1)
4.2.3 Elimination/dehydrohalogenation v Eliminasie/dehidrohalogenering (1)

(EHET" GAUTENG PROVINCE
-:rx@_ I 7
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a1
H H H H

Marking criteria/nasienriglyne

v" Chlorine on carbon 2/Chloor op koolstof 2
v Whole structure/Hele struktuur

Hydration v* Hidratering/Hidrasie

Excess water/H20 ¥ _

Small amount of strong acid as catalyst v / sulfuric acid (H2SO4) or
phosphoric acid (H:PO4).

Oormaat water/H0 =

Klein hoeveelheid van ‘n sterk suur as katalis / swawelsuur (H>SO4) of
fosforsuur (H3POa).

Butan-2-ol v'v" accept: 2-butanol
Butan-2-ol aanvaar: 2-butanol

2-methylpropane or methylpropane v'v'2-metielpropaan of metielpropaan

(2)
(1)

(2)

(2)
(@)

Marking criteria/ Nasienkriteria:

e Correct structural formula of butan 2-ol ¥ the OH is on the correct
carbonv'and HBr v -
¢ Correct structural formula of 2-bromobutane- and H2O vv

e Korrekte struktuurformule vir butan-2-ol die OH is op die regte
koolstof en HBr
e Korrekte struktuurformule vir 2-bromobutaan en H-0O

If condensed structural formulae used max 2/5
Indien gekondenseerde struktuurformules gebruik maks 2/5

(EHET" GAUTENG PROVINCE
-:rx@_ s 8
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QUESTION/VRAAG 5

5.1 Reaction rate is the change in concentration of reactants or products per
unit time v v (2 or 0)

Verandering in konsentrasie van reaktante of produkte per eenheid tyd.
(2 0f 0) (2)

5.2 e Number of particles per unit volume decrease v
Fewer particles with enough energy available for collision v/
Fewer effective collisions per unit time, v /lower frequency of effective
collisions \'%G

¢ Reaction rate decreases¥//l_ower reaction rate/Reaction slows down

Hoeveelheid deelljies per eenheid volume verlaag.

Minder deeltjies het genoeg energie beskikbaar vir botsings
Minder effektiewe botsings per eenheid tyd/laer frekwensie van
effektiewe botsings

Reaksietempo verlaag/Laer reaksietempo/Reaksie word stadiger (4)
5.3 —— _AV(COz)
ate/Tempo = AT
_ 03 ¢=0

=0,015 v (dm3s™)

(EHET" GAUTENG PROVINCE
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54 Marking criteria/Nasienkriteria:
(a) Substitute/ Vervang 24 inn = Vi correctly with 0,5/korrek met 0,5v

m

(b) USE/GEBRUIK mole ratio/mol verhouding 1:1
MgCOs : CO2 v
(c) Molar mass of MgCOs (84) in the correct formula v
Molére massa van MgCQz3 (84) in die korrekte formule
(d) Final answer range 1,68g—1,75g v
Finale antwoordreeks 1,68 g— 1,75 g

V(CO2) = 500 cm? /1000 = 0,5 dm?
Vi = 24 dm? h

\'4
Vim

n

= % (@)
= 0,02 mol
MgCOs : CO2
1E0
0,02: 0,02 v (b)

n(MgCOs) =

=8

0,02 L v
% “84 (©)

m=1759 (d) (@)
9.0 A
5.5.1  Graphl/Grafiek B v (1)
5.5.2 s A peak/maximum at a higher kinetic energy/peak shifted to the right. v’

» More molecules have Ek > Ea v

e ‘n Piek/maksimum by 'n hoér kinetiese energie/piek skuif na regs.

e Meer molekule het Ek > Ea (2)
5.5.3 LEFT/LINKS v (1)

"‘.g.‘) Y GAUTENG PROVINCE
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5.6.1 Exothermic/Eksotermiesv’ (1)
56.2 BvorD (1)
5.6.3 10 (kd) v (1)
[20]

QUESTION/VRAAG 6
6.1 | Marking criteria/Nasienkriteria

If any one of the underlined key phrases in the correct context is omitted,

deduct 1 mark.

Indien enige een van die ori:dérstreepte sleutelfrases in die korrekte konteks

weggelaat word, trek 1 punt af.

When the equilibrium in a closed system is disturbed, the system will re-

instate a new equilibrium by favouring the reaction that will oppose the

disturbance. v'v" (do not accept isolated system)

Wanneer die ewewig in n geslote sisteem versteur word, stel die sisteem n

nuwe ewewiq in deur die reaksie wat die versteuring teenwerk te

bevoordeel. (moet nie geisolleerde sisteem aanvaar nie) (2)

6.2 Marking criteria/Nasienkriteria:
(@) USING ratio/ GEBRUIK verhouding

n(CS2): n(Ck): n(CCls): n(S2Cl2) = 1:3:1:1. v

(b) Nequilibrium/ewewig = Ninitial/aanvanklik —/+ Nchangelverandering v

(c) Divide nequiibrium by the volume 2 dm3 v/
Deel newewig deur die volume 2 dm?3

(d) Correct Kc expression (formulae in square brackets). v
Korrekte K. uitdrukking (formule in blokhakkies).

(e) Substitute Kc value 0,36 v/
Vervang die K; waarde 0,36

(f) Substitution of equilibrium concentrations into Kc expression.v’
Vervang ewewigkonsentrasies in Kc uitdrukking

(g) Solve for x /Los op vir x v

(h) Final answer/Finale antwoord: 1,21 mol (1,20459 mol) v

ﬁ:@j} on‘umc, PROVINCE 1 1
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OPTION 1/OPSIE 1 CS2(g) Cl(g) | CCla(g) | S2Cl2(g)
Initial amount X 5 0 0
moles/Aanvanklike mol

hoeveelheid

Change in amount -0,8 24 +0,8 +0,8 v(a
(moles)/Verandering in [ — )
hoeveelheid(mol) |
Equilibrium amount (moles)/ x—-0,8 Q.6 0,8 0,8 ¥(b)
/Ewewigshoeveelheid v \“"'-————"")

Equilibrium concentre 2. (BB, |8 .4s
Ewewigskonsentra 2 2 g
(mol-dm-3) ' 1,3 0,4 v(c)
_ [ CC2,][S,C45]
| v e /
[CS2][Céz]3 T _expression, correct substitution

0,36 v(0)-- 00D g

’ [€52](1,3)% SN
[CS,] =0,202... Wrong Kc expression Max 4/8
x-0,8 v'(g)=0,202... Geen K. uitdrukking, korrekte vervanging
x = 1,20 mol ¥(h) (1,20459 Maks 7/8
mol) vitdrukking Maks 4/8°

Verkeerc_l_e;._K ¢

OPTION 2/OPSIE 2

ol iy

Initial concentration/Aanvan
konsentrasie

Change in concentration

/Verandering in konsentrasie

Equilibrium concentration/

Ewewigskonsentrasie

(mol-dm)
CC2,4][S,Ce

c=[ 4][S2C45] v(d) _—

[Cszl[gﬁo o No Ko expression, coriect substitution . -

0,36 V(e)=————= v ok, © s aiad

“Mosiesr e

[CS,] =0,202... Wrong K. expression Max 4/8

&0 v'(g)=0,202... Geen K uitdrukking, korrekte vervanging

x = 1,20 mol v'(h) (1,20459 Maks 7/8

mol) Verkeerde K. uitdrukking Maks 4/8

8)

AR wroerom 12



Downloaded "PHYSIEAL SCIENCES

FISIESE WETENSKAPPE
(PAPER/VRAESTEL 2) GR12 0625

MARKING GUIDELINES
NASIENRIGLYNE

6.3.1 Increase v
Removing the carbon tetrachloride will decrease the concentration of the
product the system will try to increase the products by favouring the forward
reaction v concentration of reactants will decrease and products will
increase.

Vermeeder

Die verwydering van die koolstoftetrachloried sal die konsentrasie van die

produk verlaag, die stelsel sal probeer om die produkte te verhoog deur die
voorwaartse reaksie te bevooidee!l, konsentrasie van reaktante sal afneem

en produkte sal toeneem (2)

6.3.2 Decrease v
Volume is increased then pressure is decreased. The system will counteract
the change by favouring the reaction that produces the greater amount of
moles. Therefore, the reverse reactionv’ is favoured the concentration of
reactants will increase and products will decrease.

Verminder

Volume word verhoog en druk verminder. Die sisteem sal die verandering
teéwerk deur die reaksie te bevoordeel wat die meeste mol produseer.
Daarom word die terugwaartse reaksie bevoordeel, die konsentrasie van

reaktante sal toeneem en produkte sal afneem. (2)
6.4.1 Decreased/Verlaag v (1)
6.4.2 e Temperature INCREASES v

e Increase in temperature favours endothermic reaction v

e Reverse reaction is favoured v’

 Reverse reaction is endothermic v

o Temperatuur VERHOOG

o Toename in temperatuur bevoordeel endotermiese reaksie

e Terugwaartse reaksie word bevoordeel

o Terugwaartse reaksie is endotermies (4)
6.4.3 22 (minutes/minute) v (1)

[20]

QUESTION/VRAAG 7

73 Weak acids ionise incompletely in water v to form a low concentration of
H30* ions.v

Swak sure ioniseer onvolledig in water om 'n lae konsentrasie H3O*-ione
te vorm. (2)

12 H2C204 ; HC,0, vv' OR/OF Hs30*; H20 (2)

ﬁ:@j} on‘umc, PROVINCE 1 3
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7.3

Oxalic acid can donate two protons (H*) v"during its ionisation in an

aqueous solutions/It ionises to form 2 protons.

Oksaalsuur kan twee protone (H ) skenk tydens die ionisasie daarvan in

n waterige oplossings/Dit ioniseer om 2 protone te vorm.

74

A substance that can act as either an acid or a base.v’

Accept: a substance that can donate or accept a proton

'n Stof wat as beide 'n suur.ef 'n basiskan reageer.

Aanvaar: ‘n stof wat 'n proton kan skenk of ontvang

(1)

7.5.1 | OPTION 1/OPSIE 1

m
c=—V
MV
_ 2,25
90(0,25)

=0,1 mol.dm= v

M
A BB

90

OPTION 2/OPSIE 2

=0,025 mol

c==V

<=z

(for both formulae/vir beide

formules)

_ 0,025

0,25

= 0,1 mol.dm= v

v

7.5.2

Positive marking from 7.5.1/positiewe nasien vanaf 7.5.1

Marking criteria/Nasienkriteria:
(a)
(b)
(c)
(d)

Any formula/Enige formule

Substitution/Vervanging

c=- OR
v

n caVay _ Ny

Vb Np

USE mole ratio/ GEBRUIK mol verhouding H2C204: NaOH as 1: 2
Final answer/Finale antwoord: 0,18 mol-dm-3

(accept/aanvaar 0,175 mol.dm™)

' OPTION/OPSIE 1
o(HzC204) = & ¥ (a)
n = (0,1)(0,025) ¥ (b)

= 0,025 mol
n
c(NaOH) = =

= 0,18 mol-dm= v/(d)

OPTION/OPSIE 2
':.t\_‘..?ava
cpVh
©10025) ,
¢, (0,0286) (b) =

€}, = 0,18 mol-dm™ v/(d)

Ny
- v
% @)

~(c)

f&x@_ R
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7.5.3 Phenolphthalein is a suitable indicator for the titration of oxalic acid and

7.6

sodium hydroxide because the reaction involves a strong base (NaOH) and
a weak acid v'(H2C204). The endpoint of the titration occurs when the pH
is greater than 7 v

OR

Because the salt of the titration will undergo hydrolysis and form a basic
salt solution.

Fenolftaleien is 'n geskikte indikator vir die titrasie van oksaalsuur en
natriumhidroksied omdatl die reaksie tussen 'n sterk basis (NaOH) en 'n
swak suur (H2C204) is. Die eindpunt van die titrasie word bereik wanneer
die pH groteras 7is. =~

Omdat die sout van die titrasie hidrolise sal ondergaan en 'n basiese
soutoplossing sal vorm.

Marking criteria/Nasienkriteria:

(a) Substitution/Vervanging (Mg(OH),) : (0,115)(0,05) v

) Substitution/Vervanging (HNO3) : (0,095)(0,025) v

(c) USE ratio/ GEBRUIK verhouding: 2n(HNO;): = n(Mg(OH);) v

) n(Mg(OH)g)excessfoonﬂaar = Ninitial/aanvanklik — Nreacted/gereageer
= 0,00575 - 0,0011875v

(e) Use the ratio 2 OH : Mg(OH),

(fy  Substitute/Vervang 0,075 dm3 v

(g) Uselgebruik Kw= [H30*] [OH] v

(h) Substitute/Vervang [OH]=0,12166 v

(i)  Formula/Formula pH = - log [H3O*] v

(i) Range for final answer/Gebied vir finale antwoord: (13,08 - 13,12) v~

"‘.g.‘) Y GAUTENG PROVINCE
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c(Mg(OH).) = % c(HNO;) = {}
n =(0,115)(0,05) v (a) n = (0,095)(0,025) v'(b)
= 0,00575 mol = 0,002375 mol

/

HNO; : Mg(OH),
21
0,002375:0,0011875 v/(c)

n(Mg(O H)z )excessa’ 7

Nreacted/gereageer

11875 «
5625 mol v/(d)
ox
29
0,009125 : 0,0045625 v (e)
c[OH]=2 ‘(
0,009125
= v
0,075 (f)

= 0,12166 moldm-
Kw= [H30"] [OHT] v'(g)

1 x 107 = [H30*] [0,12166
[H30*] = 8,219 x 1014 7

(10)
[25]

TOTAL/TOTAAL: 150



