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Physical Sciences P2/Fisiese Wetenskappe V2 3 DBE/November 2015

NSCINSS - Memorandum

22
221 Alkanes/Alkane v’
v v —
222 2-methvlpropane Notes/Aantekeninge:
2-melielpropaan IF/INDIEN:

1 2 methylpropane / 2 metielpropaan v’ m
OR/OF )

iF sequence incorrect/INDIEN volgorde

v v
Methylpropane
b verkeerd: Max./Maks. R

Metielpropaan

Marking criteria structural formula:

H 1 Nasienriglyne struktuurformule:

H—C—H | Three carbons in longest chain. v

Drie koolstowwe in die langste ketting.
| i « Methyl group on second carbon.

H—C—C—C—H ¥’ Metielgroep op tweede koolstof. v’

Notes/Aantekeninge:
« One or more H atoms omitted;

Een of meer H-atome uifgeiaat: K

« Condensed or semi-structural formula:
Gekondenseerde of semi-struktutir-

formule: m

223 Chain/ Ketting v

2.3
2.3.1 Haloalkanes / Alkyl halides v/
Haloalkane / Alkiethaliede

2.32  Substitution / halogenation / bromonation v’
Substitusie / halogenering / halogenasie / bromonering

Copyright reserved/Kopiereg voorbehou
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NSC/NSS —~ Memorandum

QUESTICON 3/VRAAG 3
3.1
3.1.1  Esterification / Condensation v
Esterifikasie / Verestering / Kondensasie
3.1.2 0
I l
IOIOI%' v
3.1.3  Propanoic acid / Propanoésutr v
3.14  Dehydration / elimination v/
Dehidrasie / dehidratering / eliminasie
3.1.5 (Concentrated) H.SQ4/ sulphuric acid / HsPO4/ phesphoric acid v/
(Gekonsentreerde) H;SO4 // swaelsuur / swawelsuur / HzPO4 [ fosforsuur
348 H_/H Notes/Aantekeninge
e  Functionat group; v/
v Funksionele groep:
»  Whole structure correct: v/
H H Hele struktuur korrek:
32 . )
3.21 H,H | Notes/Aanfekeninge
1 e Functional group: v’
v Funksionele groep:
¢ Whole structure correct: v/
H H Hele struktuur korrek:
3.22  Addition / Addisie v/

Copyright reserved/Kopiereg voorbehou
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Physical Sciences P2/Fisiese Wetenskappe V2 7

DBE/November 2015
NSC/NSS — Memorandum

| OPTION 3/OPSIE 3

CaH1o Oy CO2 H,0
0,008 0,06 0 0

_ _:am_faaw
11 Begin V (dm”)
Change in V (dm°) v v
Verandering V (drm?) 0,008 | 0,052+ | 0,032+ | 0,04
Final V {dm")

Finale V {(dm”)

0 |0008v | 0032 | 004

Total/fotale volume = 0,008 + 0,032 + 0,04 = 0,08 dm* ¥/

QUESTION 5/VRAAG 5

51

52
5.2.1

522
53

Copyright reserved/Kopiereg voorbehou

Time/Tyd: {Stop) watch / (Stop)horiosie v

Volume: (Gas) syringe / Burette / Measuring cylinder / {Chemical) balance /
Erienmeyer flask / Graduated flask v’ :
(Gas)spuit / Buret / Maatsilinder / (Chemiese) balans /
Erfénmeyer fles / Gegradueerde fles
Notes/Aantekeninge
» Only one mark per type of apparatus. / Slegs een punt per tipe apparaat.

t v
v

Betweentyand tp v
Tussen t;en tz

12 Aanvanklike gradient grofer as dje van Eksp 1.

i3 Exp. 1
L
@
£ Exp. 3
3 ]
> |
Time mmv
Marking o..#m;&ZmW..mE@?:m
Exp. | Initial gradient higher than that of Exp.1. ) v

Curve reaches same constant volume as for Exp. 1 (but earlier).
Kurwe bereik dieselfde konstante volume as in Eksp 1 (maar gouer).

Exp. | Initial gradient lower than that of Exp.1.
3 | Aanvanklike gradient kleiner as die van Eksp. 1.

Curve reaches a smaller constant volume as for Exp. 1 (ata later stage). | ,
Kurwe bereik {later) 'n kleiner konstante volume as vir Eksp. 1.

Please twn over/Blaai om assbelief
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Physical Sciences P2/Fisiese Wetenskappe V2 8
NSC/NSS — Memorandum

DBE/November 2615

55.1 | Marking criteria/Nasienriglvne
« n{HCE) = (0,1)(100 x 16°%)
e Use mole ratio/Gebruik molverhouding: n{Zn) = Van{HCE)
| = Substitute 65 intof Vervang 65 in n = m
e n{Zn ) = n{ZNinit ) —n{Zn, )
BAN_J ) = B.AN_? it - BAN::mma\hmnE‘.»v .
» Final answer/Finale antwoord: Range/gebied: 0,33g-0,48¢g
OPTION/OPSIE 1 OPTION/OPSIE 2
n{HCE) =cV n(HCE) = cV
=(0,1)(100x 10°%) v =(0,1)(100 x 10%) v
=0,01 mol = 0,01 mol
T
H n{Zn reacted/gereageer) = Y2n{HCY)
n(Zn reacted/gereageer): =72(0,01) v
= 1oni(HCE =5x10° mol
n(Zn) = Y2r(HCY) n
= A\NAO“O\_V v / DAN_JV.H — y
=5x 10° mol "M
=08,
| 65 )
n{Zn qmmoﬁm&@mmmm@mma.. = ,rmw x 10™ mol
| = Ex10 Eﬁm 9 | n@zn)=1,23x102-5x10% v
- _ =7,3x10%mol
m{Zng) = 0,8 —0,325 v
=0,489 v (0,475 g) m(Zn) = nM R
=(7,3x10°)(65)=047g"

552  Smaller than / Kleineras v’

QUESTION 6/VRAAG 6
6.1 Equal to / Gelyk aan v’

8.2 X, & No K¢ expression, correct substitution /Geen K- uftdrukking,
K= G v korrekte substitusie: Max./Maks. x
2
_ (022872 | Wrong Kc expression /Verkeerde Ke-uitdrukking Max./Maks. x .
0,06)° ¥ [T one or more exponents are omitted in substitution step but
=236,46 ¥ correct answer obtained: Max x
Indien een of meer eksponente uitgelaat by substitusie stap,
maar korrekte antwoord verkry: Maks K
6.3
6.3.1 mur_:n_‘mmmmm [ Vermeerder ¥
6.32 % The increase in £X,] is opposed. / Change s opposed. ¥

Die verhoging in [Xs] word teengewerk. / Verandering word feenwerk.
« The reverse reaction is favoured. / X; is used / [Xs] decreases. v
Die teriigwaartse reaksie word bevoordeel./Xs word gebruik /{Xs] neem af.

Copyright reserved/Kopiereg voorbehou
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Physical Sciences P2/Fisiese Wetenskappe V2 11 DBE/MNovember 2015

NSC/NSS — Memorandum

OPTION 1/OPSIE 1
n(HCY) = caVa = (0,11)(14,55 X % ,6 x 107 mol
n(NaOH) = n{HC?) = 1,6 x 10° mol v
T
n{NaCH excess/cormaat) in 100 cm®=1,6 x 10% x4 v
= m&x 10" mol

n(NaOH reacted/gereageer) = 0,01 - 6,4 x 10° v

=3,6 x 10 mol

n(NH4Ct) = n{NaOH) = 3,6 x 10 mol v (0,003598 mol)

s | AN
» v Y

X m
X A = = v { [ ——
_ %W w 10%(53,5) n(NH,CI) = 0,92 Y n{NHsCY, Y
= N Q E
/ 53,6x10%=

_ - = X 535
192% : 0,193 ~.36x10%= 092— s
Aoow\o DX ¢ 535 | n(NH4C?) = 0,192 g

m(NH,C2)= nM

X = v i is):

_ 0193x100 _, ~Xx=021g¢g aqm_‘%ﬂ_mmwﬂﬁz%ws\mv.
92 m=+———— m.N = v
= v
021¢g —021g v

OPTION 3/OPSIE 3
n(HC?) to neutralise 100 cm® NaOH:
n(HCE) neutraliseer 100 cm® NaOH:
{ n(HC) =cVv

X

OPTION 2/OPSIE 2

V(HCY) to neutralise 100 cm® NaOH:
V(HC?) neutraliseér 100 cm® NaOH:
V(HCI =14,55 x4 v

=58,2 cm® =(0,11)(0,01455 x4v) ¥ _
=0,006402 mol (6,4 x 10 |
n(HCY = cV / ﬁ mol (6.4 107 moD
=1{0,11)(0,0582) ¥ n(NaOH excessfoormaat):
= o.ooméw mol n(NaOH) = n(HC) = 6,4 x 10° mol v/
n{NaOH} = n(HCY)
=10,006402 mol v’ 1 n{NaOH reacted/gereageer):

n{NaOH) = 0,01 - 0,006402 v

n(NaOH reacted/gereageer): = 0,003598 moi
n{NaOH) = 0,01 - 0,006402 v/ 1
=0,003598 mol n(NH.C) = n(NaOH)
v | =0,003598 mol v

n(NH4C) = n(NaOH)
=0,003598 mol v

| m(NH.CE) = nM /
m(NH,C?) = nM 4—

= (0,003598)(53,5) v

= (0,003598)(53,5) v’ =0,192¢g
=0,192 ;
e 92% : 0,192 ¢
0 .
2% 01929 100% : 0,192x 22 v =0,21g v
100% : |~|®N| v'=0,21 g v 92

Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om assbelief
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7.3

12

DBE/November 2015

OPTION 4/0FSIE 4

v
eV, n, . 011x1455 1
6V, N,  ¢,x25 1

¢, = 0,084 mol-dm’®
n{NaOH in excess in 100 cm®);
n(NaOH in oormaat in 100 cm’):
n(NaOH) = ¢V

= (0,064)(0,1) ¥’

=6,4 x 10° mol

| n{NaOH reacted/gereageer)
| {NaOH) = 0,01 - 0,006402 v’

OPTION 5/OPSIE §

L
oV, n,  011x1455 1,
eV, N, G, X25 1

. Cp = 0,064 mol-dm™
Ac(NaOH) =0,1-0,064 vV’
= 0,036 mol-dm™

n(NaOH reacted/gereageer):
n{NaOH) =cV

=0,036 x 0,1

= 0,0036 mol

= ob«am%m mol n(NH4CY) = n(NaOH) = 0,0036 mol v/
m
n{NH4Cf) = n{NaOH) n= M
= 0,003598 mol v’ ;
o2
BAZIAQV =nM ~0,0036 = AOO v
= (0,003598)(53,5) v S 535/
= o"w@m g 0,0036(53,5) = 0,92x
= \
92% :0,192¢ x=0219
100%:0,192x 190 v =021g v
92
OPTION 1/OPSIE 1 OPTION 2/OPSIE 2
[OHT = [NaOH] = 0,5 mol-dm™ pOH = Hog[OH] ¥
=-log(0,5) v’
Kw = [H307[OH] = 0,301
1x10™ =[H;010,5 v ¥
~[Hs07 = 2 x 107 mol-dm™ pH + pOH = 14
H pH =14 -0,301 v
pH =-log[H'] ¥ =137v  (13,699)
=-Jog(2 x 10y v/
=137 v
Notes/Aantekeninge

|\F/INDIEN:

Wrong formula/Verkeerde formuie: pH = -log[OH™]; pOH = -log[NaOH}
No marks for substitution and answer./Geen punte vir vervanging en antwoord.

Oo@:mg reserved/Kopiereg voorbehou
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Physical Sciences P2/Fisiese Wetenskappe V2 15 ‘DBE/November 2015

NSC/NSS — Memorandum

QUESTION 9/VRAAG 9

9.1 ANY ONE/ENIGE EEN:
» The chemical process in which electrical energy is converted to
chemical energy. v'v’
Die chemiese proses waarin elekiriese energie omgeskakel word na
chemiese energie.

« The use of electrical energy to produce a chemical change.
Die gebruik van elekiriese energie om ‘n chemiese verandering te weeg
te bring.

+ Decomposition of an ionic compound by means of electrical energy.
Ontbinding van 'n ioniese verbinding met behulp van elekiriese energie.

e The process during which and electric current passes through a
solution/ionic liquid/moften ionic compound.
Die proses waardeur 'n elekiriese stroom deur 'n oplossing/ioniese
vioeistoffgesmelfe ioniese verbinding beweeg-

9.2 ANY ONE/ENIGE EEN:
« To keep the polarity of the electrodes the same. v/
-Om die polariteit van die elektrodes dieselfde te hou.

« To prevent the anode and cathode from swopping.
Om te verhoed dat die anode en katode omruil.

« DC provides a one way flow of elecfrons ensuring that the same chemical
" reaction occurs all the time at the electrodes.
GS verskaf ‘n eenrigting vioei van elektrone en verseker dat dieselfde
chemiese reaksie altyd by die elektrodes plaasvind.

o Ifyou use AC the polarity of the electrodes will keep changing.
Wanneer jy WS gebruik word hou die polariteit van die elektrodes aan om
te verander.

Pure copper deposited on only one electrode.
Suiwer koper slaan slegs op een elektrode neer.

9.3 Cu?* (aq) + 26" —~ Cu (s) vV
lgnore phases. / Ignoreer fases.
Notes/Aantekeninge

cu*+2e7=Cu ()
cusCu®+2¢ (%)

CueCu®+26° (%)
Cu?* + 2¢ «Cu A&v

Copyright réserved/Kopiereg voorbehou Please turm over/Blaai om assbelief
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9.4

9.5

Copyright reserved/Kopiereg voorbehou

DBE/November 2015
NSCINSS — Memorandum

e Cu*is a stronger oxidising agent ¥ than n* v
- O is 'n sterker oksideermiddel as Zn”, .
e  CuZ will be reduced te Cu. / Cu*" sal gereduseer word na Cu. v/

OR/OF
e  Znis asironger reducing agent than Cu.
Zn is 'n sterker reduseernmniddel as Cu.
o CU* will be reduced to Cu. / Cu”" sal gereduseer word na Cu.

OR/OF

e  The standard reduction potential of Cu?*]Cu is higher than that of Zn*|Zn.
Dije standaard_reduksie potensiaal van OQNJO: is_hoér as die van
Zn*"Zn.

o CuZ will be reduced to Cu. / Cu® sal gereduseer word na Cu.

OR/OF
« The standard reduction potential of Zn**|Zn is lower than that of cu®iCu.
Die standaard reduksie potensiaal van Zn>*|1Zn is laer as die van Cu*"|Cu.

»  Cu® will be reduced to Cu. \.OEN.+. sal gereduseerword na Cu. 3)
m
n=-— m
v M o Substitute 63,5 vand 2,85x 102 vin n= ™
; m
285x107%=—
635v | Vervang 63,5en2,85x10%in n= m
m=181g 5 M
>\ » Percentage purity. v'
181 Persentasie suiwerheid.
9 rity = —x100v ! ;
% purtty 2 x1 o Final answer/Finale antwoord:
=9049% ¥ 90,49% v (Accept/Aanvaar: 90,5%) @)

[12]
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