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EXPLANATION OF SYMBOLS

222 «x ' . (%)

@C 2.2.3 Means that if 2.2.2 is wrong, then 2.2.3 will also be wrong according
to rule 16.8 in the Guideline Document. o
Beteken dat indien 2.2.2 verkeerd is, dan is 2.2.3 00k volgens

reél 16.8, in die Riglyndokument, verkeerd.

(%)

321 x (9

3.2.2 Means that if 3.2.1 is wrong, the error is carried to 3.2.2 and
marked positively according to rule 16.8 in Guideline Document.

Beteken dat indien 3.2.1 verkeerd is, en die fout na 3.2.2 oorgedra
word, word dit positief volgens reél 16.8 in die Riglyndokument,

nagesien.
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11D 12A 13D 14D 15C 16C 17B 18¢C

1.9 C 1.10A - 1.11B 1.12 C 1.13 B 1.14 A 1.18 B [60}
QUESTION 2/ VRAAG 2
2.1 2.1.1 HedV | (2)
212 VanderWaals Vv OR/OF London OR/OF Momentary dipoles/Momentele dipole (2)
OR/OF Instantaneous dipoles/Tydelike dipole -
213 CClL vV (2)

22 221 pV=nRTV/

8 : o
o = nRT _ ( g 3 marks are for substitution/ 5
V ' 3 punte Is vir substitusie
_ (0,125) x 8,31 X (350)E If V substituted in dm®or T in °C no mark for substitution and answer.
1.5 x 107 ' As V in dm’ gesubstitueer of T in *°C, geen punt vir substitusie en antw
= 242375 Pav | OR/IOF = 2,4 x10° Paor 242 kPa = 242,38 kPa (5)
2.2.2 Higher/HoérJ < (2)
@ Molecular mass of He is less than
M <M o 7 that of SO« therefore the no. of
He 502 moleslrpl:artitchles c;fé-lg n}u‘s/t be
. : more than that of SO,
Ly >N LS| >SS Molekulére massa van He is :
_ - Py > Py minder as dié van SOy« daarom
o Py > Py moet die aantal mol He (of He- (3)
. deelljies) meer wees as dié van
Higher/Hoér « SOV (2)

The temperature is an indication of the average kinetic energy of the
moleculesy Since the mass of He molecules is less, their speed

have to be greater to have the same kinetic energyy/
Die temperatuur is ‘n aanduiding van die gemiddelde kinetiese energie
van die molekule. Aangesien die massa van die He-molekule kleiner is,

moet hulle ‘n groter spoed hé on dieselfde kinetiese energie te hé. (2)
OR/OF Echc T , V= 2%‘- Since/Aangesien my < m;,/ Vy > Vy

2.2.6 Pressure/Druk

Labelling of axes not required. If labels are given, they must
be correct. Benoeming van asse nie vereis. Indien gegese,
moet dit korrek wees. If not/Indien nie: (0/2)

‘--------ﬂ-----------------------"—-----------------------

, 2.2.7 is marked independently from 2.2.6/
E 2.2.7 word onafthanklik van 2.2.6 nagesien

l.abels must be correct. Asse moet
benoem word. If notindien nie: (%)




3.1

3.2

3.3

QUESTION 3 /VRAAG 3

gName/naam ( % )
3.1.2 Cr20-2," or/fof K:Cro07 & 'Charge omitted or formula incorrect: (%)

[ ading uitgelaat of formule verkeerd:
OR any other dichromate/ |1 g _l_{f_ __________________________________
OF enige ander dichromaat |-------------==--- i i A S :
Est = S + 2H" + 2e (%)

313 H'S>S+2H " +2e" vV HyS « S + 2H" + 2¢° (%)

OR/OF S* — S + 2¢ 'S + 2H' + 26 « HpS (%) | (2)

(2)

'S + 2H" + 2" = HS (%)

----------‘--------------‘—"—'----------

3.1.4 ZnSO, OR/OF zinc sulphate/ sinksulfaat ¥/ (2)

I sulphur dioxide(or sulphur (IV) oxide)/sulphuric acid/sulphurous acia
3.1.5 S02/H2804/H2S03 swaweldioksied(of swawel(IV)oksied)/swawelsuur/swaweligsuur (2)
3.2.1 MnOz ¢/ (1) _
4+ - 2+
322 MnO, + 4H" + 2e" — Mn® + 2H,0 vv| ORIOF Mn™ + 2¢' = NMn™ |

3.2.1 KMnO4X

43.2.2 MnO; + 8H" + 5e- — Mn2*+4sz/‘/
(OR/IOF Mn™ + 5¢° - Mn®™)

---------------------------------------------------

e O G Er wE e o I 9 A A B W A o oar Er U s B 6D W W W oy & 40 OB A O O T SR aE W

---------------------------------------

3.3.3 H,SOq4(conc) + NaCt(s)J — NaHSO4(aq)+ HClg) v (Bal.)v ORJOF

H,SO4(conc) + 2NaCl(aq) v — Na;SO4(aq)+ 2HCl(g) v (Bal.) v/ (3)
NaCt OR/OF KCt OR/OF any other chloride/ enige ander chloried

. : | " [21]



4.1

4.2

4.3
4.4

QUESTION 4 / VRAAG 4

(2)

Nitrogen oxid-e/Sﬁkstofoksied v < | nitrogen (ll) oxide/nitrogen monoxide/nitric oxide

stikstof(ll)oksied/stikstofmonoksied/stikstofoksied
NO (}é )

" Cu** orlof Cu(H,0)¢**¥'v | copper ion/ koper-ioon (14 ) ' (2)

2NO + O, ¢ = 2NO, ¢ (Bal) v (3)

Marking guide: Two marks for comparing H.SO4 and HNO3;, and two marks for
stating the action (oxidation or reduction).

Nasienriglyn: Twee punte vir vergelyking tussen H.SO4 en HNO; , twee punte vir
die noem van die aksie (oksidasie of reduksie) '

.................................................................. e

nnot oxidise Cu (to Cu*").

H,SO, is ‘n swakker oksideermiddel as HNO;, kan daarom nie Cu (na Cu**)
oksideer nie. (4)

OR HNO, is a stronger OA than H,SO, and can therefore oxidise Cu (to Cu**) ( % )
OF HNO; is ‘n sterker OM as H.SO, en kan dus Cu (na Cu** ) oksideer. ( % ) '

OR Cuis a strong enough RA to reduce HNO,; (to NO,), but not a strong enough RA to
reduce H,SO, (to SO,) ( %)

OF Cu s 'n sterk genoeg RM om HNQO; (tot NO,) te reduseer, maar nie ‘n sterk
genoeg RM om H,SO4 (tot SO,) te reduseer nie. ( %)

OR The cell Cu/Cu®*//H,SO/SO, has a negative emf (%) (no comparison made)
OF Die sel Cu/Cu**//H,SO/SO; het ‘n negatiewe emk ( %) (geen vergelyking)

OR The cell combination with H,SO, gives a negative emf and the cell combination with
HNO, gives a positive emf. ( %)

OF Die selkombinasie met H.SQO, gee ‘n negatiewe emf en die selkombinasie met HNO,
gee ‘n positiewe emf. ( % )

OR The one cell combination gives a negative emf and the other positive( %) '

OF Die een selkombinasie geé ‘'n negatiewe emf en dia ander positief ( %)

(Instead of OA electron acceptor can be used)
(Ipv OM kan elektron akseptor gebruik word.)

[11]



QUESTION § / VRAAG 5

N 5.1.1 Greater than/Groteras /' (2)
8.4.2 Lessthan/Kleineras // (2)
5.1.3 Equalto/GelykaanJ/ + (2)
52 / BYY (2)

53 The forward reaction is EXOTHERMIQ OR AH<0. |

Therefore the temperature is the lowest where the amount of SO, is the highest v
OR this reaction will be disadvantaged by an increase in temperature, resulting in a decrease in the

amount of SO,. v/
OR

The reverse reaction is ENDOTHERMIC ¢, therefore the forward reaction will be disadvantaged by an
increase in temperature, resulting in a decrease in the amount of SO;. v

Die voorwaartse reaksie is EKSOTERMIESIOF AH<0
Derhalwe is die temperatuur die laagste waar die hoeveelheid SO, die hoogste isv”

OF daarom sal hierdie reaksie benadeel word deur ‘n verhoging in temperatuur, met ‘n

gevolglike vermindering in die hoeveelheid SO;. (2)
8
Die terugwaartse reaksie is ENDOTERMIES # en daarom sal die voorwaartse reaksie benadee/
word deur ‘n verhoging in temperatuur, met ‘n gevolglike vermindering in die hoeveelheid SO;. (2)
54/ BY/Y | (2)
. 5 v/
5.5@ Ke = —-[—8—9—21]——- OR K, = ATTOUURE . high amount of SO3; means high K. value.
[802] [02] [Reagents] .
B L O 00 OO0, 0 0 S o o i . -
1 mark for the K. expression (or relationship between K. and [product]) and ]
, 1 mark for the amount of SO- :
e iy e
Ko = —=3l_ lopk, = 11 oot hosvesiheid SO, beteken 'n hoé K.-
[SO,]°[0,] [Reagense)]
""""""""""""""""""""" STETsEEEEEEEEEEEEmmEEEomETSSEESEEETTTY
waarde. '/' 1 punt vir K, uitdrukking(of verwantskap fussen K. and [produk]) en E (2)

An increase in pressure will favour the forward reaction that will increase the amount of SO,. ¢
‘n Verhoging in druk sal die voorwaartse reaksie bevoordeelv” wat die hoeveelheid SO; sal

verhoog. ¥ @)
I L N
el ] & 2| 0= 1 &

ooy ILINY R N S

[Equilibrium/Ewewig] 1 mol.drm3 X=9 mol dm3v

®<[30312 TImeTornenrr s e

Ke = SO 12x[0 v Any mistake made with the K. expression — maximum 6/8 '
1502]"X(0 ] . Enige fout gemaak met K, uitdrukking — maksimum 6/8 E
0/ = ___}_2_{__ 3 marks for substitution (even if K. is wrong)/ E
12, x_;'%/ 3 punte vir substitusie (selfs al is K. verkeerd) E

OxX-27=18 .. 9x =45 and/enx=5mol / - (8)
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@C

Ke =

[SO;3)°

Any mistake made with the K. expression — maximum 6/8
[SO,)°X[O;]

Enige fout gemaak met K. uitdrukking — maksimum 6/8

V4

- 2 marks for substitution (even if K. is wrong)/
9/ = 3¢ v }_ 2 punte vir substitusie (selfs al is K. verkeerd)

12x[0, ]
and/en [O;] = (x-3)/2
- [05] =1 (moldm®) .. (x-3Y/2 =1 and/en x=5 mol/

[Equilibrium/Ewewig]

@g [SO, )2 _ oo . . |
Ke = 4 Any mistake made with the K. expression — maximum 6/8

c : E .
[502]" X [0,] . Enige fout gemaak met K. uitdrukking — maksimum 6/8

-------------------------------------------------

v 22V » 3 marks for substitution (even if K. is wrong)/

9 = = ]'/ » 3 punte vir substitusie (selfs al is K. verkeerd)

LAt o .. [0;] =1 mol.dm® andlenn=cV= (1)(2) =2 (mol) v/
and/en 3 mol + 2 mol=5mol ¢/

OR/OF
C-Bc L T R
Ke = ml + Any mistake made with the K. expression — maximum 6/8 .
=) 2' 1\ Enige fout gemaak met K, uitdrukking — maksimum 6/8 :
9 v | 3 marks for substitution (even if K. is wrong)/ |
E 3 punte vir substitusie (selfs al is K. verkeerd)

Ly =20 (mol.dm")' v and/en n =c¢V = (2,5)(2) = 5 mol V4 [26]
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6.

6.5

6.6

QUESTION 6 / VRAAG 6

No/Nee

(1)

HF ionises only partially/HF ioniseer sleqs gedeeltelik « (2)

OR 0,01 mol.dm™ HF does not yield 0,01 mol dm™ F/
OF 0,01 mol.dm™ HF lewer nie 0,01 mol.dm™ F

OR/OF only 18% ionisation/slegs 18% ionisasie

Increases/Neem toe /'

(2)

[F] - ions increase(OR due to the common ion effect), ¥ equilibrium shifts to the left,/

[H] decreasesv’ and pH increases/

[F] - ione verhoog(OF a.g.v. gemeenskaplike ioon-effek), ¥ ewewig skuif links, ¥ -

[H'] verlaag ¥ en pH verhoog

HF + NaOH — NaF + H;0

n(HF) =¢cVv/ =0,5x0,1

= 0,05 mol ¥/
n(OH") reacted/gereageer = 0,05 mol v
n(NaOH)=¢V=0,8 x0,25
=0,2mol v/
n(excess OH) =0,2 - 0,05 mol V
=0,175 mol v/

= 0,115 mol.dm™
[H[OH]= 10" ¢

-14
LHT= o

and/en pH = - log [H'\V
~.pH=-log (8,69 x 10" v
= 13,06 V/

= 869 x 10"

(3)

cp = 0,0625

~[OH] = 0,25 - 0,0625 ¥

= 0,1875 mol.dm? ¢
~n=cvVy =0,1875x0,8
= 0,15 mol v
(6)

ORIOF [OH]= 22 v

pOH =-log [OHl = -log (0,115)V/
= 0,94

v
. pH=14-0,94V
= 13,06V

(6)
[20]



QUESTION 7/ VRAAG 7

- 6 &
7.1 7.1.1 E®cewser = E cathodekatode = E anode v * IF unit of =2,37 V is omitted, the mark for

o _Ee.  _pe. | —237Visforfeited
ORJOF E"ceuser = E”oniom - E"ramm . INDIEN die eenheid van 2,37 V uitgelaat, word die

y punt vir =2,37 V verbeur.

2,12 v =-0,25 - E®node
E®node =-0,25-2,12

| =-237VV/

. Negative electrode is Mg/

* IF +2,37V, no marks for Mg
INDIEN +2,37V , geen punte vir Mg !
* 4 marks awarded for -2,37 V obtained by using any !
correct method :
4 punte toegeken vir 2,37 V' op enige korrekte E
wyse bereken. :
* IF only Mg (no working), only 1 mark :
INDIEN slegs Mg (geen bewerking), slegs ;
1 punt |
* No other metal except Mg will be accepted/ :

Negatiewe elektrode is Mg v (5)
4 Geen ander metaal behalwe Mg sal aanvaar word
nie :

7.1.2 Ni** (2) |Nickel-ion/Nikkel-ioon (1/2)

Ni?* +2e”— Ni (1/2 for everything correct / vir alles korrek) | | Ni (0/2) '}

L N R B B BB N N NN BN N O N N W N O OW W W O WCON W OF W OE

72 721 H0; > 0:+2H +2e° vy  (H02=02+2H +2e7°(}7)
EH202<—02+2H++2€'(%) E

502 +2H" + 2e « H20; (%)

O, +2H" + 2" = H50, (%)

722 HOp+ 2H + 26" 2H0 VY T s 0 () | (2)

L I

20, + 2H" + 2" « 2H-0 (%)
2H,0 « H,0, + 2H™ + 2¢e° (%) :
2H, 0= H;0, + 2H" + 2¢ (%)

-------------------‘-----------'----'------------‘_-------------------------------------**------------

. IF ionic charges are omitted, 1 mark is forfeited per equation (not applicable to electrons)
. AS ioonlading weggelaat is, word 1 punt per vergelyking verbeur. (nie van toepassing op €’)

-----------------------------------------------------------------------------------------------------

‘------‘_----------------------ﬂ-'_-----‘-------'--------ﬁ------------------‘------*_--

IF equation is unbalanced, 1 mark is forfeited per equation
INDIEN vergelyking ongebalanseerd is, word 1 punt per vergelyking verbeur.

IF equation is incomplete/INDIEN vergelyking onvolledig is - (%)

----‘----------‘----‘--------------'-‘---------l---------_'-------------‘------------------

' No positive marking from 7.2.1 or 7.2.2 t0 7.2.3
 Geen positiewe nasien van 7.2.1 of 7.2.2 na 7.2.3

7.2.3 2H,0; - O, + 2H,0 v/ ireagents (1), bal (1) :{Accept=/Aanvaar= | . (2)

7.2.4 Catalyst/Katalisator  « (2)

7.2.5 Oxidising ability/Oksideervermoé & « (2)
[17]



8.1

8.2

8.3

8.4

8.9

8.6

QUESTION 8 / VRAAG 8

Ethyl methanoate/Etielmetanocaat v v

H H
GV |

H—C—C—0O—H Ethanol/Etanol

|
H H

(Concentrated) sulphuric acid/{Gekonsentreerde) swawelsuur /' ¢ | H,SO4 (1/2)

D/ Ethanoic acid/Etanoésuur

but-2- ene/ but-2-een 4

but-1-ene/but-1-een methyl propene ¢ OR/OF
OR/OF meftielpropeen 2-butene/2-buteen

1-butene/1-buteen

s

H — H

— H

H H
| |
— & — 0
| |
H—C —¢C
| |
HoH

cyclobutane/siklobutaan v

H — C
|
H

C
|
H

methyl cyclopropane/metielsiklopropaan

(2)

(2)

(2)

(2)




TERNATIVES FOR 8.5/ ALTERNATIWE VIR 8.5:
Hydrogen atoms omitted: Deduct one mark only once in 8.5. Maximum marks then ( % )

provided structures are correct (all bonds shown).
Waterstof atome weggelaat: Trek een punt slegs een keer in 8.5 af. Maksimum punte

dus ( % ), Op voorwaarde dat die structure korrek is (alle bindings aangetoon).

No marks for incorrect structural formulae (e.g. one extra hydrogen).
Geen punte vir verkeerde struktuurformules (bv. Een ekstra waterstof).

One mark is awarded for (correct) condensed structural formulae:
en punt word toegeken vir (korrekte) gekondenseerde struktuurformules:

CH,CH CH, CH;  (1/2)

8.7

:|:--—c|)-—:|:

O—I

|
O._..

I-—-O—-—I

CH, == C —CH; (1/2)

CHs

H H
|

—HJY + Br,d - H—C—C —

H Br

H H {/

C —C—H [|Waterstof atome
| I weggelaat: Trek
Br H een punt af

‘| CH;CHCHCH; + Br, — CH3;CHBICHBrCH; (3/4)

H

5
C—
|

H

H Br Bry H
| | | v
(_I,.___(Ij-—H./ + Bro/ — H___C____C___CI:—-H Hydrogen atoms
]
| H H | H
H— (I? —H H—-(‘.‘,—-H
H H
CHz e [ —"CH3+ Br, — CHzBr— CBr——CH3 (3/4)

ot L) — L,

C)— L

|
:1:-—--0——-::

|
CHj

I—-O——-I

|
CH3

H H

—HY + B » H—C—(C —

I
Br Br

CHzCHCHg CH; +Brn — CH> BrCHBrCH,CHj

END / EINDE:

:NB 2 x Br atoms on different C-atoms
'LW 2 X Br-atome op verskillende C-atome

Hydrogen atoms

.NB 2 X Br atoms on
. different C-atoms
'LW 2 X Br-atome op .
: verskillende C-a tome

-----------------------

Waterstof atome
weggelaat: Trek
een punt af

Hydrogen atoms
omitted: Deduct
one mark

Waterstof atome
weggelaat: Trek
een punt af

CH;CHCH CH;  (1/2)

(4)



