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INSTRUCTIONS AND INFORMATION

1. Write your name and other information in the applicable spaces on the
ANSWER BOOK.

2. This quéestion paper consists of nine questions. Answer ALL questions in the
ANSWER BOOK.

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

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

9. Leave ONE line between two sub-questions, for example between
QUESTION 2.1 and QUESTION 2.2.

6. You may use a non-programmable pocket calculator.

7. You may use appropriate mathematical instruments.

8. You are advised to use the attached DATA SHEETS.

9. Show ALL formulae and substitutions in ALL calculations.

10.  Round off your FINAL numerical answers to a minimum of TWO decimal
places where applicable.

11.  Give brief motivations, discussions, et cetera where required.

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

Four options are provided as possible answers to the following questions. Each
question has only ONE correct answer. Choose the answer and write down only the
letter A, B, C.or D next to the question number (1.1-1.10) in your ANSWER BOOK.

1.1 Whichone of the following compounds contains a formyl group?

A Propanol

B Propanal

C Propan-2-one

D Propanoic acid (2)

1.2  Which general formula represents haloalkanes?

A CnHn+1X
B CnH2n-1X
C CnH2n-2X
D CnH2n+1X (2)

1.3  Which one of the following compounds is a hydrocarbon molecule?
A CH3(CH2)2CHs3
B CH3COCH2CHs3
C CH3CH2CH2CO0OH
D CH3CH(OH)CH2CHs (2)

1.4  Consider the IUPAC name below.
Propyl butanoate

Which two organic molecules were used to prepare the molecule above?

A Butanol Propanoic acid
B Propane Butanoic acid
C Propanol Butanoic acid
D Butane Propanoic acid
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1.5 Consider the flow diagram below:
H:

propene

compound X

A 4

Which catalyst is most suitable for the reaction above?

A H2S04

B Pt

C HsPO4

D 2Zn (2)

1.6  The given graph represents a Maxwell-Boltzman curve. The activation
energy for a certain reaction is indicated by the dotted line.

A

Activation energy

Number of molecules

A4

Kinetic energy

A change was made and it was found that the activation energy moved to
the RIGHT. What is a possible explanation for this?

A The catalyst was removed.

B The temperature was increased.

C The concentration was decreased.

D The volume of the reaction vessel was increased. (2)
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USE THE FOLLOWING INFORMATION AND GRAPH TO ANSWER
QUESTIONS 1.7 AND 1.8.

The graph shows how the total volume of hydrogen gas (Hz2 ) produced by the
reaction between sulphuric acid and an EXCESS of magnesium varied with time.

Volume H»

produced (cm?)

|

v

Time (s)

1.7  Which ONE of the statements about SECTION AN of the curve is correct?

A
B
C

D

All the magnesium has reacted.
No more hydrogen gas is produced.
The rate of the reaction is at a maximum.

The concentration of the acid is decreasing. (2)

1.8  Which ONE of the statements about SECTION MA of the curve is correct?

A

B

A catalyst is introduced.
The reaction is exothermic.
The magnesium is in excess.

The acid's concentration is decreasing. (2)
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1.9  The following reaction reaches equilibrium in a closed container:
AzX (aq) + Bz2(g) = A2x(aq) + B2X(s) ; AH<O

The pressure in the container is then decreased by releasing some of B2
from the container.

Whateffect does this have on the rate of the reverse reaction and the
concentration of A2?

Rate of reverse reaction Concentration of A2
A Increases Increases
B Decreases Decreases
C Decreases Increases
D Increases Decreases

1.10 Consider the following equilibrium reaction:
CoHa(g) + H2(g) = CoHs(g) ; AH<O

For this reaction the Kc value is 2 x 102 at a certain temperature. To
change the Kc value to 6 x 102 ...

A the temperature must be increased.

B the temperature must be decreased.

C the pressure must be increased.

D a catalyst must be added. (2)

[20]
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The letters A to F in the table below represent six organic compounds.

A | Propaneic-acid B | Hexanal
|
H—(l:—H
H—C—H
H Br ‘ H H
C |Butane D L |
H—(|3—C—C—(|3—(i“,—H
H | ér H H
H—(I:—H
H
T LT
AR Flr e
H H H H H HHHH H

2.1 Write down the letter(s) that represent(s) a:

2.1.1 Hydrocarbon

2.4.1 Homologous series to which it belongs.

2.1.2 Ketone
2.2  Define the term functional isomer.
23
compound A.
2.4  For compound B, write down the:
2.4.2 Structural formula
2.4.3 General formula
25

Copyright reserved
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2.6 A catalyst is needed during the reaction of compound A with compound E.
Write down the following:

2.6.1 Name or formula of the catalyst (1)
2.6.2 «Structural formula of the ORGANIC product that is formed. (2)
2.7 220 g ofcompound C reacts with EXCESS oxygen.

2.7.17 Write down the balanced chemical equation for the combustion of

compound C. (3)
2.7.2 Calculate the mass of the carbon dioxide that is produced. (5)
[24]
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QUESTION 3

The graph below, not drawn to scale, shows the VAPOUR PRESSURE of two
organic compounds.

Vapour pressure(kipa)

3.1
3.2
3.3
3.4
3.5

3.6

3.7

F 3

Ethanol
(0~ ek e e S Ethanoic acid

v

Temperature (°C) Y
Define the term vapour pressure. (2)
Write down the independent variable for this investigation. (1)
Which compound has the lowest boiling point? (1)
Fully explain the answer in question 3.3. (4)
Name and define the term for the temperature represented by Y. (3)

Redraw the graph above in your answer book. On the same set of axes,
sketch the curve that will be obtained when ethanoic acid is replaced with
propanone. Clearly label the two curves. (2)

The table below shows the IUPAC names of three alkanes.

Alkane IUPAC name
A 2,2-dimethylpropane
B 2-methylbutane
C pentane

3.7.1 s the vapour pressure of 2,2-dimethylpropane HIGHER THAN,
LOWER THAN or EQUAL TO that of 2-methylbutane?Fully explain
your answer. 4)

3.7.2 Arrange the above alkanes in order of DECREASING:-strength of
intermolecular forces. (2)
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QUESTION 4

Consider the following organic reactions 1 to 4 involving compounds A to E.

Reaction 1| A + Br—Br HE"i“ B + H-Br

Reaction2 | B + KOH(oney — C+KBr+D

P Lo
Reaction 3 | C ¥ 20 — H_?_?_?_?_?_H
H O H H H
N
Reaction4 |[A — CszHs+E
4.1 Name the type of reaction represented by:
4.1.1 Reaction 1 (1)
4.1.2 Reaction 3 (1)
4.2  Consider reaction 1.
4.2.1 To which homologous series does compound B belong? (1)
4.2.2 Write down the IUPAC name of compound A. (2)

4.3 Consider reaction 2.

4.3.1 Name the TYPE of elimination reaction represented by this

reaction. (1)
4.3.2 Write down one reaction condition needed. (1)
4.3.3 Write down the name of compound D. (1)
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4.4  Consider reaction 3.

4.4.1 Is compound C SATURATED or UNSATURATED? Give a reason
for your answer. (2)

4.4 .2 ~Write down the IUPAC name of compound C. (2)
4.5 Consider reaction 4.
4.5.17 Name the type of reaction represented by reaction 4. (1)

452 Using CONDENSED STRUCTURAL FORMULAE, write down the
balanced equation for this reaction. Indicate the reaction condition

above the arrow. (4)
[17]

QUESTION 5

The collision theory can be used to explain how different factors affect the rate of
a chemical reaction.

5.1 Name TWO conditions that determine whether a collision between two
molecules, A and B, will lead to a chemical reaction. (2)

5.2  The following graphs show two identical reactions taking place at different

temperatures.
4

T

Activation energy

Number of molecules

Kinetic energy

5.2.1 Interms of the collision theory, explain why the rate of a chemical
reaction increases with increasing temperature. (2)

5.2.2 Which graph represents the reaction taking place at a higher
temperature? Write only T+ or Ta. (1)

5.2.3 What is represented by the TOTAL area under each-graph? (1)

5.2.4 What is represented by the SHADED area under both-graphs? (2)
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QUESTION 6

A group of learners use the reaction between zinc and sulphuric acid to
investigate one of the factors that affects reaction rate. The equation below
represents the reaction that takes place.

Zn(s) + H2S04 (aq) — ZnS04 (aq ) + Hz(g)

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

The learners then repeat the experiment using excess CONCENTRATED
sulphuric acid.

6.1  Define the term reaction rate. (2)
6.2  Which factor influencing reaction rate is investigated? (1)
6.3 Write down a hypothesis for this investigation. (2)

6.4  The learners must use the same mass of ZINC GRANULES in both
experiments. Which variable is controlled by doing this? (1)

The results obtained for the reaction using DILUTE sulphuric acid are
represented in the graph below.

S A
E \
S 0,08—\P
s
=
=3
o
2
0™z .
5 Time (s) B
6.5 Calculate the value of A on the y-axis. (3)

6.6 Calculate the value of B on the x-axis if the average rate of the reaction
was 0,15 g-s™! for the part of the graph represented by PB, where P is
att=5s. (5)

6.7 Copy the above graph into your ANSWER BOOK. ON THE SAME SET
OF AXES, use a dotted line to draw the curve that will be obtained when
concentrated sulphuric acid is used. (3)
7]
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QUESTION 7

Learners perform six experiments to study the factors which affect the rate of
chemical reactions. They use the reaction between solid calcium carbonate
(CaCO03) and.an excess hydrochloric acid solution (HCE), represented by the
balanced equation below, in all the experiments.

€aCO0s(s) + 2HCi(agq) — CaCf(aq) + H20(f) + CO2(g)
An EXCESS HYDROCHLORIC ACID is used, and the calcium carbonate is
COMPLETELY COVERED in all the experiments. The COzis released into the

atmosphere.

The conditions of the experiments are summarized in the table below:

Mass of State of Concentration of | Temperature of
CaCOs (g) CaCoOs HCe (mol-dm) HCe (°C)
Experiment 1 2 powder 0,2 25
Experiment 2 2 lumps 0,2 25
Experiment 3 2 lumps 0,2 25
Experiment 4 2 lumps 1,0 25
Experiment 5 4 powder 0,2 20
Experiment 6 4 powder 0,2 35

7.1 Can the reaction reach equilibrium after some time? Write YES or NO.
Give a reason for your answer. (2)

7.2 Which factor influencing reaction rate is investigated using the conditions
of experiments 1 and 27?7 (1)

7.3 It was found that the reaction rate for experiments 2 and 3 are not the
same. Give a possible reason for this observation. (1)

7.4  Compare experiments 3 and 4. Write down the:

7.4.1 Independent variable (1)
7.4.2 Dependant variable (1)
7.4.3 One controlled variable (1)
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7.5  The conditions of experiments 5 and 6 are now compared. Redraw the
following set of axes in your answer book.

F 3

Reactionrate

»

Time

On the same set of axes, draw the expected graphs for experiments

5 and 6; clearly showing their shapes and differences and label the two

graphs. (3)
[10]

QUESTION 8

In the following energy diagram, the x-axis represents the extent of reaction.
The y-axis represents the energy of the reactants or products.

600

Energy (kJ'mol™)

100

-150
b
Extent of reaction
8.1 Give the name for:
8.1.1 Label 1 (1)
8.1.2 Label 2 (1)
8.2 Is the reverse reaction ENDOTHERMIC or EXOTHERMIC? (1)

8.3  Calculate the activation energy for the reverse reaction shown on the
diagram. (3)
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8.4 How will an increase in the concentration of A and B influence the
activation energy for the reverse reaction? Write only INCREASES,

DECREASES or REMAINS THE SAME. (1)
8.5 Calculate the heat of reaction (AH) for the reverse reaction. (3)
[10]
QUESTION 9

A laboratory produces ammonia at a temperature of 450 °C. The balanced
equation below represents the reaction that takes place in a sealed container.

N2(g) + 3H2(g) = 2NH3(g) : AH<O0

Adjustments are made to the TEMPERATURE, PRESSURE, CONCENTRATION
and use of a CATALYST in the equilibrium mixture. The graphs below represent
the results obtained.

F 5
‘:?""\
&
©
o N2 -
s LM .
ﬁ ."./ _ _;
S O. -
£ NHs /e S
Q * »*
Q ‘.‘ K
c !+ i T"ssgaussssass 3
S

0 t1 t2 ts

Time (minutes)

9.1  Was the reaction at equilibrium at t = 0 s? Give a reason for your
answer. (2)

9.2 Identify the changes made to the equilibrium mixture at each of the
following times:

9.21 ti (2)

922 t3 (2)
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9.3 Attza possible change in pressure took place.

9.3.1 Did the pressure INCREASE, DECREASE or REMAIN THE
SAME? (1)

9.3.2 +Give a reason for your answer in question 9.3.1. (2)

9.3.3 Refer to the principle of Le Chatelier and explain what would happen
to the concentration of the NHs if the pressure was DECREASED. (3)

9.4 At which of the above time(s) did the change made to the reaction mixture
lead to a higher yield of ammonia? Write down only t1 and/or tz and/or t3. (2)

A laboratory technician now injects 5 mol of N2 and 5 mol of Hz into a 5 dm? sealed,
empty container. Equilibrium is reached at 450 °C. Upon analysis of the equilibrium
mixture, it is found that the mass of NHs is 20,4 g.

9.5 Calculate the value of the equilibrium constant (Kc) at 450 °C. 9)
9.6 What would happen to the Kc value calculated in question 9.5 if
10 mol of N2 and 10 mol of H2 were used? (2)
[25]

GRAND 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
?tggggﬁgcfff e p’ 1,013 x 10° Pa
olein gemeiims bYASTD Vi 22,4 dm®mol”
C h et el DL T# 273K
et SN g 161070 C
ol Na 6,02 x 102 mol*

TABLE 2: FORMULAE / TABEL 2: FORMULES

m N
B g = A
n
c=y
OR/OF o :VK
m
m
~ MV
z:ltz = z—: pH = —log [H;0"]

K, = [H;0*][0H"] = 1x10~* at/by 298 K

cell

oxidising agent

8 _ 6 8
Ece” = Ecathode - Eanode
OR OF

6 _ o _f 8 _ 6
Eceu - Ereduction onidation Esel =E
OR OR

8 _ 6 _ e
E =E Eredusin_g agent

9 _ p@ 2]
Esel - Ekatoae - Eanode

reduksie ~

8 _ 0@ [}
Esel - Eoksideermiddel ] Ereduseermiddel

[¢]
E oksidasie

Copyright reserved

Please turn over


happy
Rectangle


paalasal JybuAdon

8€C FAYA
7 |ON |PN |wq | s3 40 Mg /w) | wy | nd dN | N | ed  ul
€01 [41]" L0l 001 66 86 16 96 g6 14:] €6 c6 L6 06
Gll €Ll 691 191 g9l €91 6G1 1S rA" 0siL vl 54" ori
N gA wl|J3 oH | AQ 4L | PO | N3 |ws wd| PN | Jd | 23D =
1L 0L 69 89 19 99 G9 9 €9 29 19 09 65 8g oy ey ‘N 14 m...
68 88 18
602 102 02 Loc 16l g6l ¢6l 061 981 141" 521 6Ll 6EL lEL el
uy (v S odd !9 2 0dds 3l abH [ny |id d [SO |84 M (el [JH 5 el eg 3 sO 2
98 g8 8 €8 Z8 L8 08 6. 8L Ll 9. Gl 124 €l (44 1S 9g GS
LEL L2 8¢l ¢cl 6Ll Sl rA N 801 901 €01 LOL 96 26 L6 68 88 98
X | BaL2qsS 3 uss Ul 3 PO BV PAdRUNNNYROLSONLAN [(41Z 2 A R4S 2/ 0¥ 2
S €5 [AY] LS 0S (114 414 VA 4 9% 1414 144 144 (A4 (A4 oy 6€ 8¢ pA
8 08 6. Gl €L 0L S9 G'e9 6S 6S 96 Ggs [AY LS sy 114 ov 6¢
Iy |49 3|98 | SV 3|99 |8 5| UZ 5| ND 5| IN %(00 | o4 Z|UN G| 4D 5 o WL &x98 &L/ 5| M &
9¢ 1 14 €e (A LE 0€ 6 8¢ 1l 9Z GZ ve A [AA | A 0¢ 6l
oy |S'SE | 2€ e 214 Lz BSSBWWOO}E aMaljejal apiepeusg ve €2
Iy 308/ S & NS 5| 3V & ssew 21Woje aAljejas ajewxoiddy BN 2 eN 2
413 Ll 91 Gl vi €l ﬁ (4" L
0¢ 6l 91 vi Zcl L c‘co 6 y x
9N =l iy 42 =9 S d°g = Jjooquis = | yeumnebsuoiyys|g °g 4| M 2
oL 6 8 b 9 S |[oquwAsg Ayanebauonos|g = ¢
v 6¢ )
4 N
w—l— —l— i
z 1ejabuwooyy 73LNITSIAIN L
Jaquinu J1Wwoyy .
AN N A A A () T () ()]
8. Lk 9k Sk W € T W 0 8 8 L [oye S v € 4 b
JINIW3TI NVA 739VL IM3IA0I¥3d 31
S1IN3INW3T3 40 319V 1 21A0Iy¥3d IHL
¢l spelo

€¢0¢ aunfr/s4


happy
Rectangle


