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Examination number:

PLEASE READ THE FOLLOWING INSTRUCTIONS CAREFULLY

1.

10.

This question paper consists of 36 pages and a green data sheet of 3 pages (i-iii). Please
make sure that your question paper is complete.

Answer ALL the questions on the question paper and hand it in at the end of the
examination. Remember to write your examination number in the space provided above.

Use the data and formulae whenever necessary.
Show your workings in all calculations.

Units need not be included in the working of calculations, but appropriate units should be
shown in the answer.

Answers must be expressed in decimal format, not left as proper fractions.

Where appropriate, express answers to TWO decimal places.

It is in your own interest to write legibly and to present your work neatly.

Please make use of point form in explanation questions and be as concise as possible.

Extra answer space (pages 34 and 35) is included at the end of the exam paper. If you run
out of space for an answer, use this space. If you use this extra space, make sure that you
indicate this clearly at the question to ensure that your answer is marked in full.
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QUESTION 1 DRVIHHAEEEHOECE eduresourceza.com

Answer these questions on the multiple-choice answer grid provided below. There is only one
correct answer for each of the multiple-choice questions. Make a clear cross (x) in the box
corresponding to the letter that you consider to be correct. Every question has only one correct
answer.

A | B D | Here, the option C has been marked as an example.
11| A | B|C | D
12| A| B | C | D
13| A|B|C | D
14| A B|C | D
1i5/A|B|C | D
16| A B | C | D
17| A | B | C | D
18| A B | C | D
19| A B | C | D
110, A | B | C | D

(10 x 2) [20]
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1.1 Whatis the correct@&wm‘lﬂ@ptﬁg %Bé&%"ﬂ(ﬁéﬁ”)rﬁﬁﬁ%ﬁgl@?

A

B
C
D

Au3(Cr207)2
Auz2(Cr207)3
Ag2(CrOa)s

Ag3(Cr207)2

1.2  Which mole ratio is CORRECT for the substances in the chemical reaction below once

balanced?
AO3 + Fe — FesOs + Al
First substance in ratio Second substance in ratio Mole ratio
A Fe Af 3:2
B Fe Fe3Oa4 1:3
C A03 FezOas 4:3
D FesO4 AL 3:4
1.3  Consider the three images below
n n stopper
test tube 1. 1
insulating
sleeve
(shown in
N cut-away
view)

Which statement is correct?

A

B
C
D

(ii) (i)

Only tube (iii) represents a closed system.

Tubes (iii) and (ii) both represent closed systems.

Only tube (ii) represents a closed system.

All three tubes represent closed systems.
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1.4  Solid sodium carbcRQt\é’Hils%@QggJf&ﬁérﬁ%ﬁ?%“éfé@%%ﬁﬁ)mg a saturated solution at

equilibrium.
Solid K2COs is now added to the solution.
Which statement is FALSE concerning the addition of solid K2COz3?

A It will have no effect on the equilibrium.

B It will produce a precipitate of sodium carbonate.
C It will favour the reverse reaction

D It will favour the endothermic reaction.

1.5 Which compound in a 1 mol.dm solution is the most acidic?
A ammonium chloride
B sodium hydroxide
C nitric acid
D

sulphuric acid

1.6 As pure water is heated, its ionisation constant (Ky) changes from 1 x 10'4 to 5 x 1073,
What conclusion CANNOT be drawn?

A As water is heated its pH decreases.

B As water is heated the concentration of hydroxide ions in solution increases.
C As water is heated the concentration of hydronium ions in solution decreases.
D The ionisation of water is endothermic.

1.7  An acid has a K; value of k. At equilibrium the concentration of the acid is a. What is the
equilibrium concentration of the hydronium ions in solution?

A Vka

B ka/2
C 1/k/a
D ka
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1.8  The diagram show?ﬁ\é’@!%ﬁpﬁ)y&%&g@@%{?%g EGEEd0 an unknown metal M.

The reading on the voltmeter is +0,80 V.

Salt bridge
S ik
H2(9) > - : _
(- . Metal, M,
| / electrode
=
—\;_) ;_Jl o k_J /k.__Jr—
Platinum \J o |
electrode \} N —1 Solution
o & containing
HNOs ag—_| C T - ions of M
P
\. J & ’

Which option correctly identifies the polarity of the voltmeter and the half-reaction taking

place at M?
Polarity at x Polarity at y | Half reaction at M
A + N NOs™ + 2H* + e~ — NO2(g) + H20
B + ) | Agt+e — Ag
C - + NOs™ + 2H* + e — NO2(g) + H20
D - + Agt+e — Ag
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1.9

The cell below is a%\%m?@&lﬁ&hyéglﬂ &%‘é@é% e tHE thlor-alkali industry.

Ct>
graphite
| | anode brine
1 out
O @ —
brine ‘
in water
in X
]
— Hy : =] —_—
mercury
I cathode Ml —
h— Hy d—

Which of the reactions below occurs at X?

A 2Ct - Cl2 + 2e

2H0 + 20 — H2 + 20H

2NaCt + 2H20 — 2NaOH + Hz + Ct2
2Na + 2H20 — 2NaOH + H2

O O @

What is the IUPAC name for the organic compound shown below?

H Ct H H H H
| | | | | |
I -C-C=C-C-C=C-2C -H
| | | |
H H H H

1-iodo-2-chlorohept-2,5-diene
2-chloro-1-iodohepta-2,5-diene
2-chloro-1-iodohept-2,5-diene

o o ®m >

1-iodo-2-chlorohepta-2,5-diene
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QUESTION 2

Downloaded from eduresourceza.com

2.1 Define intermolecular forces.

2.2  Use only substances from the list below when answering Questions 2.2.1 to 2.2.8.
The substances and their phases are given at room temperature.

HF (9) Fe (s) F2 (9)

He (g)

NaF (s) PHs (g) graphite (s)

CO2(g)

In the answer column, write down only the formula (except in the case of graphite) of the
substance. Substances may be used more than once.

Read each word of the descriptions below carefully!

Select one substance from the table above that:

Description

Answer

2.2.1

is a polar molecule which has polar covalent bonding

2.2.2

is a compound which has pure covalent bonding

2.2.3

has hydrogen bonding

224

shows bonding between a positive kernel and a sea of
delocalised electrons

2.2.5

forms a giant covalent network structure

2.2.6

is formed through a transfer of electrons and subsequent
electrostatic attraction

2.2.7

experiences only van der Waals forces between its atoms

2.2.8

has polar intramolecular bonds and experiences only
induced dipole or dispersion forces between its molecules
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QUESTION 3 Downloaded from eduresourceza.com

The rate of reaction between large calcium carbonate chips and an excess of hydrochloric acid
was studied by a student who collected the carbon dioxide generated during the chemical reaction
in a graduated syringe under room temperature and pressure (RTP) conditions as shown below.

1

gas syringe e

Conditions:

RTP = Room
Temperature (25 °C) and
Standard Pressure which
conical flask is slightly different to
conditions under STP.

N\ J

reaction mixture

The balanced chemical reaction is shown below:
CaCOs(s) + 2HCt(aq) »> CaCf2(aq) + CO2(g) + H20 (¥)
Vm at RTP = 24 dm3.mol™!

The results for Experiment 1 are shown in the graph below.

100 H ] : : : ]

Total volume 60 = ; 5
of carbon mEr AECEE
dioxide v H

(cmd) 40 HHHHHEA i :

I - 1

Seasy s | z

20 / . ]

0 £ I | i H 1 1

0 1 2 3 4 5 6

Time (minutes)
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Refer to the graph in ordeP3¥RRBARE di8SoRE EfwoUrceza.com

3.1  How long did it take for the reaction to reach completion?

3.2  What volume of carbon dioxide was produced in this reaction?

3.3  Determine the average rate of the reaction. Give your answer in cm3.s™.

3.4  Determine the number of moles of hydrochloric acid that reacted in the reaction.
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The balanced chemical reQ&Wﬁ‘ lé’?e%@&ké&%}oﬁﬁw e dfse?-com
CaCOs(s) + 2HCt(aq) »> CaCf2(aq) + CO2(g) + H20 (¥)

The student repeated the experiment under varying conditions as shown in the table below. Only
conditions that were changed have been recorded below.

Experiment Mass of CaCOs (g) C:gg ‘(e:‘t;?ﬂ?nqu)’f Initial '::la&pg::a)ture of
1 (initial) X 0,4 25
2 0,75x 0,4 25
3 X 0,4 30
4 X 0,2 35

3.5 Onthe graph below (repeated from the page 8), draw in a line for Experiment 2.

100 I [ T N I Y
: . o : mEsEmEEN
Total volume 60 H . o
of carbon T ; -
dioxide v = = :
(cm?) 404 # H
i 0 .'.__.;'. I e N L
0 . H i H . i
0 1 2 3 4 5 6
Time (minutes)
(@)
3.6  The Maxwell-Boltzmann curve on the following page, is provided for Experiment 1.
3.6.1 Define activation energy.
(2)
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3.6.2 Complete th@QW\m%@B%WOm-%%ﬁ%QWQ%?WiS not required) and

- inserting an indicator of activation energy

Number of particles

v

3.6.3 On the axes of the Maxwell-Boltzmann curve above, add in a second line to
represent the distribution for Experiment 3. (2)

3.7  Use the collision theory and kinetic theory to explain the difference in reaction rates for
Experiments 1 and 3.
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The student had access tmeé'fai%%deL&%?&Hfﬂﬁm&ﬁ%%{&en

Concentration:
For a theoretical reaction: aA + bB - c¢C + dD
Then the rate expression is: rate « [A]2.[B]°

Temperature:

As you increase the temperature the rate of reaction increases. As a rough
approximation, for many reactions happening at around room temperature,
the rate of reaction doubles for every 10°C rise in temperature.

The effect of concentration and temperature changes on rate:

Refer to the extra information above, the reaction equation, and the data in the table below

(repeated here for ease of use) to answer the questions that follow.

CaCOs (s) + 2 HCt(aq)

Table of results (repeated from page 10)

> CaCfz(ag) + CO2(g) + H20 (¥)

. Concentration of Initial temperature of
Experiment Mass of CaCOs (g) HCe (mol.dm-?) HCe (°C)
1 (initial) X 0,4 25
2 0,75x 0,4 25
3 X 0,4 30
4 X 0,2 35
3.8  Write the rate expression for the reaction above.
(1)
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3.9 Referto the infoer[%WQ&Bﬁd@%éﬁH%Pﬁ%ﬁ%ﬂ@{ﬁg@m%revious page. State and
explain whether the reaction rate will be the SAME AS, GREATER THAN or LESS THAN
the rate for Experiment 17

[28]
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QUESTION 4 Downloaded from eduresourceza.com

4.1 lodine reacts with chlorine to form iodine monochloride, IC{.
In. + Clo —» 21ICt

4.1.1 Draw a Lewis diagram to show a molecule of iodine monochloride.

lodine monochloride (a dark brown gas) reacts with chlorine to form iodine trichloride
(a yellow gas).

This reaction is investigated at a constant temperature in a sealed container.

A dynamic equilibrium mixture is established according to the following equation and the

graph below.
ICt(g) + Cl2(g) = ICH(9)
dark brown gas yellow gas
0,6
0,5 \
= ICt r
£ o4 2
[e)
5§03 ,
g ICH
30,2 \
c
o
7 / \ Ct
0,1 T i
0
0 1 2 3 4 5 6 7

Time (minutes)

4.1.2 Compare the rates of the forward and reverse reactions at t = 2 minutes.

(1)
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4.1.3 How does tf%od?’éblr?lﬂgﬁgtértﬂé?o?/q%%s&lém%%&ﬁlmrium has been reached

between 3,9 — 4,6 seconds?

(2)

4.1.4 Give the equilibrium constant expression and then calculate the value of Kc for this
equilibrium at t = 4,4 minutes.

(4)

Refer to the graph. At t = 4,6 minutes, an adjustment was made to the system while the
temperature remained unchanged. Only the change for the iodine trichloride line is shown,
but all three substances underwent a change.

4.1.5 State Le Chatelier’s principle.

4.1.6 Which reaction rate was increased at t = 4,6 minutes?

4.1.7 Describe the colour of the re-established equilibrium mixture at t = 7 minutes.

(1)

4.1.8 Use all the information provided on the graph to determine the type and nature
(increase or decrease) of the disturbance to the equilibrium at t = 4,6 minutes.

(2)
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Att = 7 minutes, th@%lﬁ?ﬁgr%doif Eﬁ’é‘?eﬁéﬁbﬁ%&’yi%%%&o? 3hd the system was

allowed to reach equilibrium. At this new equilibrium, the value of the equilibrium constant
had decreased.

The equilibrium equation is given below for your ease of reference.

ICt(g) + Clo(g) = ICk(g)

4.1.9 s the sign for the heat of reaction (AH) for the forward reaction positive or
negative? Explain your reasoning.

(4)

4.2  The exothermic reaction between carbon monoxide and hydrogen can be used industrially
to make methanol. The process is carried out at 250 °C and between 50 and 100 atm

according to the following reaction.
CO(g) + 2H2(g) = CHsOH (g)

Consider the rate versus time graph below. The establishing of an initial equilibrium is
shown between to and t1.

A

forward

Rate

e —-——
-
-

,-" reverse

[
»

14 to Time
Downloaded from eduresourceza.com

St Mary’s Waverley Physical Sciences Preliminary Examination Paper || — September 2022 Page 16 of 36

to



At t1, the volume of 1hY6LaR RAhEERRsE4 Uresourceza.com

4.2.1 Identify the disturbance to the equilibrium at t1 and use Le Chéatelier’s principle to
explain the effect of this disturbance on the yield of the reaction.

(4)

4.2.2 Complete the rate versus time graph on the previous page to show the impact of the
disturbance, and the new equilibrium established by t2. (2)

4.2.3 What is the impact of this disturbance on the rate of product production from t2
onwards? Refer to your graph to support your answer.

4.2.4 Give one other way in which the yield of the reaction can be increased.

4.2.5 Give one other way in which the rate of the reaction can be increased.

(1)

[29]
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QUESTION 5

Downloaded from eduresourceza.com

5.1 A student does an investigation to determine the relative molar mass, M;, of an unknown,

solid, diprotic acid, H2A.

Once the acid is in solution, the following balanced reaction can take place.

H2A (aq) + 2 NaOH (aq) — Na2A (aq) + 2 H20 (¥)

The following steps are taken:

e 250 cm? of aqueous solution are prepared using 1,3 g of H2A
e A pipette is used to add 25,0 cm? of 0,112 mol.dm=2 aqueous sodium hydroxide to a

conical flask.

e This aqueous sodium hydroxide is titrated with the acid solution three times.

The titration results are shown in the table below:

Repeat 1 Repeat 2 Repeat 3
Final acid volume (cm?) 26,75 38,90 35,70
Initial acid volume (cm?) 0,35 12,15 9,20
Acid volume used in titration (cm?3) 26,40 26,75 26,50

5.1.1 Write the formula of the conjugate base of the acid, H24, in its ionisation reaction

with water.

(1)

5.1.2 Use the information provided and the results from the table above to determine the

concentration of H2A that reacted in the titration.

(6)
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5.1.3 Hence, calcggwm@%%gefmr%&em df HEANT IRt is required.

Before the three precise repeats, shown in the table,
were performed, the student did a rough titration to get
an idea of the final volume expected.

Before dispensing the solution from the burette during
the rough titration, there was an air bubble below the tap
as shown in the picture alongside. At the end of the
rough titration the air bubble had disappeared.

air bubble

5.1.4 Which factor related to the validity of the results
was affected by the disappearance of the air
bubble during the titration?

(1)

5.1.5 How will the final burette reading of the rough titration compare to the expected final
burette reading in the titration when there is no air bubble issue?

Answer by completing the statement below with THE SAME AS or GREATER THAN
or LESS THAN.

The final burette reading will be expected. (1)

5.1.6 During the titration the student washed the inside of the conical flask with some
distilled water. Suggest why this washing does not give an incorrect result.

(1)
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52 The following infortt S8 19 BoGHed PSP aREWE AP YUsshoACIbBLL a titration carried out

between solutions of an unknown hydroxide (BOH) and ethanoic acid according to the

following balanced chemical reaction.

BOH (aq) + CHsCOOH (aq) — CHsCOOB (aq) + H20 (aq)

The following steps are taken:

e 15 cm? of ethanoic acid was placed into a conical flask along with an indicator.
e The BOH solution was added to the conical flask as shown in the graph below.

14 -
12 -
10 -

pH 8-

Indicators:

1
10

|
20 30

Volume of BOH (aq) added (cm?)

All indicators ionise in water according to the following equilibrium equation:
HIn (aq) + H20 (¢) = In~ (aq) + H3O* (aq)

Indicator pH range Colour of indicator | Colour <_)f indicator
molecule ion

Methyl orange 3,1-44 orange red

Bromothymol blue 6,0-7,6 yellow blue

Cresolphthalein 8,2-9,8 colourless purple

Indigo carmine 11,6 - 13,0 yellow blue
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521 Is the base, BOMNIARE ‘ﬁﬁa‘irm&@%%%H&eza-Co m
(1)

5.2.2 From the graph, determine the volume of BOH (aq) that was required to neutralise
the ethanoic acid in the titration.

(1)

5.2.3 Which of the solutions, the acid or the base, has the greater initial concentration in
this titration? No calculation is required to answer this question.

(1)

5.2.4 Give the name of the most suitable indicator for this titration from the table on the
previous page.

(1)

5.2.5 From the previous page, refer to the indicator equilibrium equation, the indicator
chosen by you in 5.2.4 above, and the colours of your indicator.

Use Le Chatelier’s principle to predict and explain the colour change that will be
observed as BOH (aq) is added to the conical flask after the end point of the
titration has been reached.
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5.2.6 Define hydrgfgyg%*%as%ﬁq from eduresourceza.com

(2)

5.2.7 Explain whether the salt of this reaction, CHsCOOB, is acidic or alkaline. You may
make use of equations where necessary to support your explanation.

[29]
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QUESTION 6 Downloaded from eduresourceza.com

An electrochemical cell is constructed as shown in the diagram below. It consists of an aluminium
electrode placed into a solution containing a suitable electrolyte and an unknown electrode X
placed into a solution of X2+ ions. The solution at electrode X is clear but has a deep colour.

S
o

circuit component

(either@or@)

R

Q

aluminium metal X

electrolyte solution of X2* ions

6.1 Define oxidation.

(1)

6.2  With the switch, S, closed and a light bulb connected, the cell is left for a period of time. The
aluminium electrode corrodes and, when weighed, has a lower mass.

State whether the aluminium electrode is the anode or the cathode of this cell. Substantiate
your answer with reference to the stated observation.

(3)

6.3  State the conditions under which standard electrode potentials can be used to determine
the emf of the cell above.

(2)
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The light bulb is replaced QWQ\LQW&@fé%@h@@lﬁlf%ﬁ@ﬂd{mg@ﬁndam conditions. The

voltmeter shows a reading of 2 V.

6.4  Calculate the standard electrode potential of X.

(4)

6.5 Based on your findings in question 6.4, write the cell notation for the electrochemical cell.
Standard conditions are not required, but phase labels must be included.

6.6  Consider the salt bridge labelled, R.

6.6.1 Give the chemical formula for a substance which could be an electrolyte for this salt
bridge.

(2)

6.6.2 State the function of the salt bridge.

6.7 If the cell has delivered a current for 45 minutes, state what will have happened to the
intensity of the coloured solution at electrode X. State only INCREASE, DECREASE or
REMAINS THE SAME.
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6.8  While the cell is se%v\’(p!)%ﬁ’\%?%ﬂ@l@o?é%ﬂé?&ﬁé’r@ﬁ@@,%ﬂ tHe voltmeter connected, a

few drops of a saturated solution of sodium carbonate are added to the electrolyte in the X
half-cell. A precipitate forms.

6.8.1 State whether the voltmeter reading will INCREASE, DECREASE or REMAIN THE
SAME.

(1)

6.8.2 Explain your answer to 6.8.1 above.

6.9 The surface area of the electrodes is increased.

6.9.1 Is EMF ALONE or CURRENT ALONE or BOTH or NEITHER, affected by the
increased surface area?

6.9.2 Give a reason for your choice above.

[24]
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QUESTION 7 Downloaded from eduresourceza.com

Electrolysis is an important chemical process carried out both at a small scale in laboratories as
well as on an industrial scale.

L—

7.1 A concentrated copper (ll) chloride solution : _
undergoes electrolysis when an electric current B Chlorine
is passed through it as shown in the diagram =N gas
alongside. R collecting

Copper = |
chloride
solution

The following balanced equation shows the
overall predominant reaction that occurs:

CuCt2 (aq) — Cu(s) + C2(g)

Copper
forming

Power Supply|+

7.1.1 Describe the energy conversion that occurs in this cell.

(2)

7.1.2 At the anode, chloride ions are oxidised to form chlorine gas.

What condition is necessary to ensure the formation of chlorine gas as opposed to
the formation of oxygen gas? Explain why this condition is necessary.
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7.1.3 Overa peri@%W@Mﬂ@Ofb@%%’fr&ﬁa%wFr%@'@%nned in the cell.

(@)  Write down the half-reaction occurring at the cathode of this cell.

(2)

(b) Determine the current supplied to this cell in order to produce 0,005 mol of
copper metal.
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7.2  Anindustrial applicQﬁbW'a*%%@ﬁghfgiQm tﬁg W&%@Hr&m% from bauxite as shown

in the diagram below.

Alumina

Carbon anodes

Waste gases

. Electrolyte (cryolite + alumina)
Carbon cathode

Steel shell ——

[T Molten aluminum

7.2.1 The housing of the cell, lined with graphite, is the cathode. Is the sign of the
electrical potential supplied to the cathode positive or negative?

7.2.2 What is the product of the half-reaction at the anodes?

7.2.3 There are waste gases formed and released in this process.

Explain briefly how the waste gas is formed and state the consequence of the
formation of this gas for the anodes of the cell.

7.2.4 Explain how the use of cryolite reduces the cost of running this cell.

[18]
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QUESTION 8 Downloaded from eduresourceza.com

8.1  Refer to the following two molecules and the information provided about them:

Name: heptan-1-ol methanol

Condensed structural formula: | CHsCH2CH2CH2CH2CH20H CHsOH

Boiling point (°C): 195 64,7

Solubility in water Only slightly miscible Completely miscible
8.1.1 Name the homologous series to which both these molecules belong.

8.1.4

8.1.5

8.1.6

(1)

Name the functional group which is characteristic of the homologous series.

Define structural isomers.

(2)

Name one type of structural isomerism that heptan-1-ol can exhibit and give the
IUPAC name of an isomer which matches your choice of isomer type.

Type of structural isomerism:

IUPAC name of isomer:

Name the predominant intermolecular force present in each substance:

Heptan-1-ol:
Methanol: (2)

Draw two molecules of methanol using Couper notation and then use a dashed line
to show the position of the predominant intermolecular force between them.

(@)
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8.1.7 Explain why R8R{AH A5 Bs AHGHRHHSRRE BREHAS Mlthanol.

8.1.8 Account for the very poor solubility of heptan-1-ol compared to methanol.

(3)
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8.2 The ester, CHsCHJé@W@I%Q%ﬁ%J ertrrﬂe%qf‘brrﬁ%WE%@%%Q{Ween propanoic acid and

methanol with an acid catalyst according to the reaction below:
CH3CH2COOH (aq) + CH3OH (aq) = CH3CH2COOCHs (aq) + H20 (g)
8.2.1 Name the ester formed above.

(2)

8.2.2 Identify which bonds are broken and which bonds are made during the esterification
process, in each of the substances indicated in the table below. Water has been
done for you. Use couper notation to indicate the relevant bond only. Do not include

neighbouring atoms.

Propanoic acid: Methanol:
Bonds broken:

Ester: Water: (3)
Bonds made: H-O

8.2.3 Draw a functional isomer of the ester CH3CH2COOCHs.

()
[24]
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QUESTION 9 Downloaded from eduresourceza.com

9.1  Hydrocarbons are involved in many organic chemical reactions, some of which are known
as tests for saturation/unsaturation.

9.1.1 Define a saturated compound.

9.1.2 Name the general type of reaction where a hydrocarbon reacts spontaneously
to discolour a solution of bromine at room temperature.

(1)

9.1.3 What does this chemical reaction (question 9.1.2 above) tell us about the nature of
the specific reactant hydrocarbon involved?

H

|
H H H H O H
pilyte R R
=2 H-C-C-C-C-C -C-H

I I
H H H H H H

9.2 Consider the following reaction:

W + H20

9.2.1 Based on the second reactant, H20, and the condition for the reaction shown above,
name the specific type of reaction that takes place.

(1)

9.2.2 What other condition, not specifically shown above must be met for this reaction to
take place?

9.2.3 Give the IUPAC name for compound W.

(2)
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9.3 The same product %ME&@Q&%F\WH &F{Hé%?%&eﬁgggﬂmuestion 9.2 can also be

produced through a hydrolysis reaction with compound X as shown below.
H

H H H H

. P o]

Organlc conditions | | | | |
+ NaOH > H_.C-C-C-C-C -C-H

|

H

compound X T
H H H

+ ProductY

9.3.1 Name the general type of reaction shown above.

9.3.2 State the conditions required for this reaction to take place.

9.3.3 Answer the following questions about substances X and Y.

(a) Give a possible condensed structural formula for organic reactant X.

(b)  What type of bond is found in product Y?

(1)

9.4 In a combustion reaction, 1 volume of alkane Z reacts exactly with 5 volumes of oxygen as
it forms carbon dioxide and water vapour only.

9.4.1 Give the molecular formula of alkane Z.

(2)

9.4.2 State the energy transfer that happens which makes the combustion of fossil fuels an
important reaction.

[18]

TOTAL: 200 MARKS
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ADDITIONAL SPACE (Agpamgm,%p from eduresourceza.com

REMEMBER TO CLEARLY INDICATE AT THE QUESTION THAT YOU USED THE
ADDITIONAL SPACE TO ENSURE THAT ALL ANSWERS ARE MARKED.
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