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Physical Sclances/P2 Ng{: September 2015

INSTRUCTIONS AND INFORMATION

1. Wiite your name in the appropriate space on the ANSWER BOOK.

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

5. Leave ONE line between two sub questions, for example bstween QUESTION 2.1
and QUESTION 2.2.

You may use a non-programmable calcuiator.
You may use appropriate mathematical instruments.

You are advised to use the attached DATA SHEETS.

© @ N @

Show ALL formulae and substitutions in ALL calculations.
10, Round off your final numerical answers to a MINIMUM of TWO decimal places,
11, Give brief motivations, discussions, st cetera where required.

12. Write neatly and legibly.

Copyright reserved Please turn over



Physical Scisnces/P2 3
NSC

QUESTION 1 : MULTIPLE-CHOICE QUESTIONS

Beptember 2015,

Four options are provided as possible answers to the following questions, Each guestion
has only ONE correct answer. Choose the answer and write only the letter (A — D) next

to the question number (1.1 — 1,10} in the ANSWER BOOK

1.1 Which ONE of the following organic compounds does NOT contain a carbonyl

group?

A Aldehydes
B Ketones

c Alcohols
D Estars

1.2 Which ONE of the folloewing is an unsaturated hydrocarbon?

A CH4CHCH:OH
B  CHCHCHs
C  CHsCHa{CHa)CHCHa
D CH;COOCH:
1.3 Which ONE of the following redox reactions will occur spontaneously?
A Cu(s)+2H = Cu®+ Halg)
B Mgs) +2H" = Mg™ + Hafg)
C  2Ag(s) + 2H" ~ 2Ag" + Hy{g)
D Hg® + 2H" ~ Hg*™ + Halg)

Copyright reserved
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1.8
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In an experiment, a 2 g lump of zinc is added to excess dilute sulphuric acld.
The experiment is repeated this time, adding 2 g powdered zinc to the same
volume of the dilute acid.

The solid line in the graph below shows the volums of gas given off when the
2 g lump is used.

0 4 4l e K
..... —p [T ] o §
P .

Volume of gas (cm®)

P

Time { min-ute;)

Which ONE of the DOTTED lines in the graph above is obtained when 2 g of
powdered zinc is used? (2)

A catalyst Is added to a system already at equilibrium. Which ONE of the
combinations in the table below describes how the rates of the forward and
reverse roactions are affectsd?

FORWARD RATE REVERSE RATE
A | Remains constant T Remains constant
B | Remains constant Decreases
C increase Remains constant
D increase Increase
(2

Copyright reserved Please irn over
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1.6 The reaction representad by the equation below has reached equilibrium.

Hydragen ions {H*} are now added to the equilibrium mixture at a constant
{emperature.

Cr7? (ag) + HO) = 2CrOx{aq) + 2H'(ad)

What will the effect be on the concentration of the dichromate ions and the
value of the equilibrium constant?

[Cr07 ] T K-
A | Increases Decreases
B Decreases increases
C Decreases | Stays the same
D |increases Stays the same @)

1.7 Consider the CONCENTRATION-TIME GRAPH below for the following
equilibrium:
2 Hi{g) = Halg) + l2(9)
Which ONE of the following oceurs at time t; on the graph below.

0 0 O

e o o
-~
- *

{(mok-dm™)

e e e e A L o e b g o A
““““““

Concentration

i fime (&)

Addition of Hz
Addition of Hi
Addition of a catalyst

(o R R v> B o

A decrease in volume (2)
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1.8 Whieh ONE of the following solutions has the highest conductivity?

o o w o »

0,1 mol-dm™ HCO,

0,1 mok-dm™® (COOH),

{},’1 moldm™ HNO;

0,1 mol-dm™® CHyCOOH (@)

1.8 Which ONE of the solutions below is acidic?

A KCi{ag)
B Nag8O4 (ag)
C  NHiCi(ag)
D CH;COONa (aq)
(@
110 Nitrogen, phosphorus and potassium are ingredients in fertilisers, They are
essential nutrients for plant growth. Your lawn already has a well-developed root
system, You need a fentilizer that will provide nutrients for rapid growth and green
leaves, to protect the lawn during extreme dry conditions.
Which ONE of the following fertiliser mixtures will you use on your lawn?
A 71
B 1:1:5
c 2354
D 815 (2}
{20
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QUESTION 2 : (Start on a new page)

Study the organic compounds represented by the letters Ato G in the table below.

HH H
A | CHICHACOOCH CHs B8l Mttt
110
H H Q H
{5y
c Hm?m?m?m?__?_?_wﬁ D | CHaCH:C({CHa)2CHCH(CHa)z
H ¢ H H H H
E | Pentanoic acid F | CHiCHCHCH,
G H H H H
T T
M G G O G -—H
[ 1 1 1
H H Br H

21  Write down the LETTER(S) that represent(s) each of following:
(A compound may be used more than once)

2.1.1 An alkyl halide
212 A compound containing a carboxyl group

2.1.3 Anester
214 Two compounds that are structural isomers
2.1.5 Akelone
2.2 Write down the:
2,21 Structural formula of compound D

222 [UPAC name of compound D

Copyright reserved Please fum over
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2.3  Compound G is formed from compound F

2.3.1 Name the type of reaction that produces compound G {1

232 Give the FORMULA of the other compound that reacted with compound F o
to form compound G.
24  Givethe IUPAC NAMES of the two compounds that will react to form {2
COMPOUND A,
[t
QUESTION 3 : (Start on a new page)
A lsarner Investigates the relationship between the structural ilsomers of pentane and
thelr boiling points. The results obtained were recorded as shown below:
COMPOUND MOLECULAR FORMUA | BOILING POINT (°C)
Pentane CsHiz B’
E»methylbi.ztaﬁe CsHiz | 28
2,2-dimethylpropane CsHyz 10
3.1 Define the term struciural isomer. {2)
3.2 Name the homologous series to which the compounds belong. {1}
3.3  For this investigation write down the:
3.3.1 Dependent variable (1)
332 Independent variable {1
33.3 Conclusion that can be drawn from the above results {2}
34  Refer to MOLECULAR STRUCTURE, INTERMOLECULAR FORCES and
ENERGY needed, {0 explain your conclusion in QUESTION 3.3.3. (4)
3.5  What precaution should the leamers take when carrying out the experiment?
Give a reason. (2)
[13]
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ESTION 4 : {Start on a new page)

In industry alkenes are used in the synthesis of a variety of organic compounds. The
flow diagram below illusirates some of the many possible reactions.

4.1

4.2

4.3

4.4

4.5

4.6

<801 CHCHoCHCH: |l Secondary
but-1-ene aloohol Y

Substitution U
H0

Use structural formulae to write a balanced equation for the formation of
COMPOUND X. {4}

Name the type of reaction that takes place when but-1-ene is converted to
COMPOUND X. (1)

Write down the structural formula and IUPAC name of the SECONDARY
ALCOHOL Y, that is formed. (3)

Name the type of substitution reaction U that takes place when COMPOUND
X Is converted to the SECONDARY ALCOHOL Y. (1)

With the aid of & catalyst, but-1-ene can be converted directly to the
secondary alcohol, without the formiation of the intermediate compound X.

4.5.1 Besides but-1-ene, write down the NAME of the other reactant needed
for this reaction Z. M

452 Write down the FORMULA of the catalyst that can be used.

{1}

453 Name the type of REACTION Z that will take place during this direct

conversion. (H
instead of adding water to compound X, concentrated sodium hydroxide is
added and the mixiure is heated.
481 Write down the IUPAC name of the organic product that is formed, (1}
4.6.2 Name the TYPE of reaction that takes place, {1

[14]
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QUESTION 5 : (Start on a new page)

Learmers use the reaction between magnesium powder and dilute hydrochioric acid 1o
investigate some of the factors that affect the rate of a reaction. They use the apparatus
shown below.

- Gas cylinder

Conical flask

After the investigation, learners displayed their results graphically as shown below:

Graph of volume of H; versus time

70
Nﬂﬁa ; X Lo, 3
& e
<50 AT
§ T
g
£
5 30 P
2 i
3 20 - ot
= my. s

10 %

;3
g _*3‘I { ) 3
g 20 40 80 80 100 120 140 160

time {s)

5.1 Wirite down the balanced equation for the reaction of magnesium with
hydrochloric acid.
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5.2 For this investigation, identify the:
§.2.1 Dependent variable {1)
5.2.2 Independent variable 1
5.3 Use the graph to determine the volume of gas produced at t = 80 s. &)
5.4 What wiil be the average rate for this reaction for the firat 60 seconds? 2

5.5 Redraw (not to scale) the basic outline of the graph above in your answer
book. Label the graphas Q.

On the same set of axes, draw sketch graphs to represent how the following
changes in conditions would affect the shape of the graph Q.
Label the new graphs "A” and "B".

5.5.1 The temperature of the reaction mixture is decreased.(Graph A) {2)
552 Half the amount of the powdered magnesium is now used with the same
amount of dilute acid. {Graph B) (2}

5.8 What else could be added to the reaction mixture to make the reaction go

faster? (1)
5.7 in each of the expetiments learners use an excess of HCH{aq). Give a reason

why the excess HCl{aq) will not influence the result. {(2)

[15]

QUESTION 6 : {Start on a new page)

Scientists prepare an ester in a laboratory.
They first weigh 15 g of ethanoic acid and 11,5 g of ethanol. They carefully place the
acid and alcohol into a conical flask and then add a few drops of concentrated sulphuric
acid to the mixture.
The equilibrium reaction is represented by the equation below.

CHyCOOH + CoHsOH = CHCOOC Hs + H:0

At equilibrium the mixture contained 3 g of ethanoic acid.

6.1 State Le Chateller’s principle. (2}

Copyright reserved Please turn over
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8.2 Write down the expression for the squilibrium cnnstam; Ke, for this reaction. (2)
(Use all the reactants and products in the expression)
6,’3 Calculate the value of the equifibrium constant, Ke {8)
6.4 What mass of water will be present in the equilibrium mbdure? (é}
8.5 Use your knowledge of Le Chatelier's principle o briefly explain how the
removal of water affects the yield of the ester, {2)
8.5 What is the role of the few drops of concentrated sulphuric acid? (1)
[17]

QUESTION 7 : (Start on a new page)

7.1 A bottle in a laboratory contains dilute sulphuric acid of unknown concentration.
Leamers wish fo determine the concentration of the sulphuric acid solution. Te
do this they fitrate the sulphuric acid against a standard potassium hydroxide
solution. ‘

The balanced equation for the reaction taking place is:

2KOH + Hz804 ~ KoS04 + 2H,0
7.1.1  What is a standard solution? 1
7.1.2  Caleulate the mass of KOH which he must use to make 300 em® of a

0.2 mobdm™ KOH solution. (3)
7.1.3  Caleulate the pH of the 0.2 mol-dm™ KOH solution. (5)

7.4.4  Which one of the indicators listed in the table below shouid he use in this
titration? Explain your answer.

INDICATOR pH
Methyl orange 29-4.0
Methyi red ] 44 ~-6.0
Bromothymol blue ; 8.0-100
phenolpihalein T 8.3-10.0 2

Copyright reserved Ploase turn over
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7.1.5  During the titration the leamers finds that 15 cm?® of the KOM solution

neutralises 20 cm® of the Ho80, solution. Caloulate the concentration of
the H.80, solution,

An impure sample of calcium oxalate, CaCa0y4, with a mass of 0.803 ¢, is titrated
with 15.70 em® of a 0.101 mol-dm™ KMnOs.

The net reaction is,..
2Mn0y "+ 562042' + 16H* = 2Mn™ + 10C0, + 8H0

Caleulate the percentage purity of the CaC,Q4 in the original sampie,

QUESTION 8 : (Start on a new page)

A learner sets up an electrochemical cell as represented in the diagram below. The cell

consist of a Mg electrode dipped into a Mg(NOs), solution, and a Pb electrode dipped
into a Pb{NOs), solution,

8.1

8.2

8.3
8.4

Wirite down the half- reaction that takes place in half cell A,
Write down the overall net reaction for the cell.
Caleulate the emf of this cell.

How will an increase in [Mg®*'aq)] influence the value of the cell's emf calculated

in QUESTION 8.3, Write down only INCREASES, DECREASES or STAYS
THE SAME.

Copyright reserved Please tum over
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8.5 Consider the following apparatus consisting of a galvanic cell jeined to an

electrolytic cell....

8.5.1 Onthe diagram abave, in which direction will electrons flow in the top
wire as the reaction procseds? Choose between Piio Ag OR Ag to Pt

8.5.2 Which metal is the cathods in cell A?

For Cell B, write down the equation for the reactions taking place at the:

8.5.3
854

Copyright reserved
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QUESTION 8 : (Start on a new page)

Aluminium is extracted from its ore by the electrolysis of molten aluminium oxide, The
aluminium oxide is dissolved in molten cryolite. On average it takes about 15.7 kWh of

electricity to produce 1 kg of aluminium. This is what makes aluminium smelting so
expensive,

8.1 Explain why aluminium oxide is dissolved in molten cryolite 7
8.2 Explain why the aluminium oxide needs to be in mokten state,

9.3 What is the major environmental problems associated with the manufacture of
aluminium?

94 During slectrolysis the aluminium ion (AI™ is attracted towards the cathode.
Give the half reaction that takes place at the ANODE.

8.5 Explain why we should recycle as much aluminium as possible.

3.6 in nature aluminium reacts with oxygen to form AE,Os.The balanced equation for
the reaction is shown below,

AAL + 3G — EA&QE

in one reaction, 8,1 g of aluminium reacts with 8 g of oxygen. Determine the
limiting reactant,

Copyright reserved Floase furn over
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QUESTION 10 : (Start on a new page)

10,1 The synthesis of Sulphuric acid is made possible by a method called the contact
process. A flow diagram for that process is shown in the following diagram.

Gas A |
as \ 400 - 500°C
_Catalyst B

» Sulphur trioxide
Bumtinair | Suiphur . b
Sulphur | 8 Dissolved in
dioxide concentrated
sulphuric acid
Oleum
Ho8.0,
Add C
Concentrated
sulphuric acid
10.1.1  Name gas A. {1}
10.1.2 Name catslyst B, (1)
10.1.3  Name liquid C. (1
10.1.4  Sulphur trioxide reacts with water to form/produce sulphuric acid.
Explain why it is never done that way. (1)
10.1.5  Wirite down a balanced chemical equation to illusirate how
soncentrated sulphuric is formed from oleum. &
10.2  One of the main uses of ammonia is to manufacture nitrogenous fertilisers such
as ammonium sulphate. Name the substance that is used o neutralise ammuonia
to make this fertiliser, {1}
103  Write down a balanced equation to show how this reaction mentioned in
QUESTION 10. 2 TAKES PLACE. (2)
[9]
TOTAL: 150
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DATA FOH 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
el G
Molire qusvolme by S7D Vo 22,4 dm*mol”
i@gﬁgﬁgg@ﬁg Na 5,02 x 10% mol”

TABLE 2; FORMULAE/TABEL 2: FORMULES

- .
i v,
n m v
c=— QR/OF T e o e
vy ORIOF =g v
AN o,
oV, n, pH = -log[H:0’]

Kw = [H:O*[OH] =1 x 10™ at 208 K

) 5 =8 )
Ec “Eeﬂwﬁe Esnode'igiat :Ema “Eanwa
5 B
ESen = ED cueton — Esaton / Bt = Emaulm E cisidesie

4 & 9 - {F
E@eﬂ mgmﬁsinwm Emduaiﬁgag_ent / E Eaiatd&amnlﬁdei - Eﬁmemnﬁddsl
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Increasing oxidising ability/ Toenemende oksiderende
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TABLE 4A; STANDARD REDUCTION POTENTIALS
TABEL 4A: STANDAARD REDUKSIEPOTENSIALE

14

NSC

Half-reactions/Halfreaksies E? v
Folgh 2% < 25 + 2,87
CoMee = Co® +1.81
HpOy + 2 4267 o 2HO + 177
Ma0; +8H* +5¢7 = Mn"+4H0 | +151
Chigy+287 = 200 + 1,36
CroY 1 16 = SO ATHD | 13
O+ 4l +48” » ZHO +1,23
MaOy+4H +2¢" = M +2H0 | +1,23
Pt T . Pt + 1,20
Bty + 2" = 2B + L7
NOg #4H 43¢ = NO@E+2H,0 | +096
Hg'" +2¢" o Hyf) + 0,85
Agt+e = Ag + 0,80
NOg #2H'+¢ = NO+HO | +080
Fetse = B +0,77
O+ 3H + 28 = WO, +0,68
L+2e" = I +0,54
fut4e = Cu +0.52
80 +4H +4e” = §+2HD +0 48
WO+ Oudd = SOH + 0,480
o™+ 207 Cu +0,34
5037 44l 26 = SO0 4017
Cu*+e « Co #0,16
Sh*a+de” = So + 0,18
S§4+2H + 26" « HS(g +0,14
I+ = Hig G40
Fo** 4% = Fo -~ 006
Ph* 4% = Pb ~f1,13
St +2¢ = Sn ~0,14
N 42 = N -0.27
O™ +28 = o %
Ca*e2e” o Od —§,40
ci'l* 48 th - 0,41
Fe+2¢ = Fe - (44
Gt ede = O ~ {174
Zot 328 e Zn - 0,76
M0+2 = Hi@)+20H" | -083
C* 420 w O -0,91
M 4% == Mn -1,18
Al +3e « AL - 1,66
M7+ = Mg ~2,36
Nat4eg™ = Na ~ 271
Co*+2 = Ca - 287
S+ 28 e B ~ 2,89
B +2 = Ba ~2.80
Cfae€ = s - 282
K'eg = K -3.93
Li'+g e« LI —305

SRR D00

vermos

luserende

increasing reducing ability/ Toenemende red
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TABLE 4B: STANDARD REDUCTION POTENTIALS
TABEL 4B: STANDAARD REDUKSIEPOTENSIALE

Half-reactions/Halfreaksies 2 v
Lit+ve = Li ~ 3,05
K+ = K —2.93
Cs'+ e = Cs At v
Ba®+2e . Ba ~2,50 *
Brttu2e” .. St : - 2,80
Ca¥ 42 o Ca - 72,87
i Na*+e" . Na - 2,71
§ Mg™+2% o Mg ~2.36
g AP 436 o« AL 1,66 :
2 M e2e” o My ~1,18 %
: CH*ale o Cr - 0,91 g
% ZHO + 28" w  Hyfp) + 208" -~ {83 ,.g
2 Ze* + 2 = Zn - 8,76 £
*% O 43 = O - 0,74 §
& Fe*1+2¢ . Fe - {144 %
g CMtee = oF - 0,41 el
§ Ca* e e o Od -~ 0,40
2 Co™*+2e = Co ~0,28 g
§ N 326 = Ni ~0,27 5
}‘f", S 42 e Bn ~0.14 §
= Pb¥ 42" m Pb ~0,13 2
o Fe* 13 o Fe -~ 006 ‘fg
2 Al o W) 8,00 =
g §+2H 426" o~ H:S{m + 3,14 'g
] S$n®+26 o S0 +0,15 2
e CoP e o O +0.16 [
F SOT 44 426 = SO+ 20| 4047 g
% Co* 438 W (o +0,34 Z
= ZHO+Or+ 48w 40H +040 g
= SO+ 4 4 de” o S+ 2HD + 045 @
4 Cutee = Cu +0.52 §
L+ o 2 + (0,54
G+ 7H 4287 = Hyiy + 0,68
Fe+e” o Fe® +0,77
NOj #2H 46" = NOf@+H0 | +080 |
AR 4+ . Ag +0.80
He' +2¢" = Hg® +0,85
NOg +4H +3¢ = NO@+2H,0 | +096
Bra{f}+2e” = IBr + 1,07
P e2e o Pt +1,20
MnOs+4H" + 26 = Mp™ + 21,0 +123
Og) +4H 446 = 2H0 +1.73
0% sl 46 = 2074+THO | 4133
Clo(®) + 26" = 2CE +1,36
MnOy +8H + 56 = M +4H0 | +1.51
HgO; +2H 428 2,0 + 1,77
Cotee . G + 1,81
Falgy+ 2687 o 2F B + 287
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