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QUESTION 2/VRAAG 2

21

222

23

2.4

2.5

2.6

2.7

Copyright reserved/Kopiereg voorbehou

Chemical bond is mutual attraction between two atoms resulting from the
simultaneous attraction between their nuclei and (outer) electrons. v'v
Chemiese binding is die wedersydse aantrekking tussen twee atome as gevolg
van die gelyklydige aantrekking tussen hulle kerne en (buite)-elektrone.

IO.““.?“ v
SOt e
I

Linear v’
Lineér

3-25=05v

Polar v
Polér

CN has a higher order bond/triple bond with more orbitals overlapping v than
CH. which is a single band. ¥" Thus CN bond needs more energy to break.
CN het 'n hoér orde/drievoudige binding met meer orbitale wat oorvieuel as die
CN enkel binding. Dus benodig die CN-binding meer energie om te breek.

CN has a longer bond length than CH v" because the H atom is smaller than
the N atom. v/

CN het 'n groter bindingslengte as CH omdat die H-atoom kleiner as die N-
atoom is

Please turn over/Blaai om assebiief
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Physical Sciences P2/Fisiese Wetenskappe/V2 4 DBE/November 2018
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2.8 Yes/Ja v (1)

2.9 ¢ HCN has polar molecules with dipole-dipole forces. ¥
¢ H20 has polar molecules with hydrogen bonds (dipole-dipole forces). v
e |If the forces are of the same order/comparable the substances will
dissolve. v

OR
s Both molecules are polar v’
s HCN has dipole-dipole forces and H20 has (dipole-dipole forces)
hydrogen bonds v
s Like dissolve like. v

+ HCN het polére molekules met dipool-dipoolkragte.
* H:0 het polére molekules met waterstofbindings.
* [Indien die intermolekulére kragte van dieselfde orde is, sal stowwe oplos
OF
e Beide molekules is polér v
o HCN het dipool-dipool kragte en H:0 het (dipool-dipool kragte)
waterstofbindings v
s Soort fos op in soort v (3)
[171

QUESTION 3/VRAAG 3

3.1 ¢ NHs3 has hydrogen bonds between the molecules v

* Nz has London forces/induced dipole forces v

¢ NHs3 has stronger intermolecular forces than Nz and therefore a higher
boiling point than Nz v/
(Accept: more energy requires to overcome stronger forces of NHa)

OR

= Nzhas weaker intermolecular forces than NHs and therefore a lower
boiling point than NH3
(Accept: less energy requires to overcome weaker forces of Hz)

s NH; het waterstofbindings tussen die molekules
* N het Londonkragte/geinduseerde dipoolkragte
* NH; het sterker intermolekulére kragte as Nz en daarom ‘n hoér
kookpunt as Nz
OF
» N het swakker intermolekulére kragte as NH3 en daarom 'n laer
kookpunt as NH3
(Aanvaar: NH; vereis meer energie om sterker kragte te oorkom) (3)

3.2 Hz v (1)

Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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Any set of values can be used from the table :
Enige stel waardes vanaf die tabel kan gebruik word:
piVi=p2Va v
70(174) = (3002 v
V2 =40,6 dm?® v
(Accept/Aanvaar 40,32 — 40,8 dm?)

At high pressure a gas starts to deviate from ideal gas behaviour v

because the volume of the molecules of a gas and the intermolecular forces
start to influence the measured value, causing it to be greater than the
theoretical value calculated/Forces of repulsion between the gas particles
prevents them from moving closer v

By hoé druk sal 'n gas begin afwyk van ideale gasgedrag

want die volume van die gasdeeltjies en intermolekulére kragte begin die
waarde van die volume beinvioed, wat veroorsaak dat die gemete waarde
grofer is as die berekende waarde/Afstotingskragte veroorsaak dat gasdeeltjies
nie nader aan mekaar kan beweeg nie

Low/Laag

Temperature is an indication of the average kinetic energy of the molecules of
a gas. If the temperature of a gas decreases, the molecules move slower and
closer together v'up to a point where the gas will start to condense v and not
behave like an ideal gas.

OR

The intermolecular forces of attraction becomes significant v then the gas
condenses, v

Temperatuur is die aanduiding van die gemiddelde kinetiese energie van die
molekuies van 'n gas. Indien die temperatuur afneem sal die molekules stadiger
en nader aan mekaar beweeg tot by die punt waar die gas sal begin
kondenseer sodat dit nie meer soos 'n ideale gas optree nie.

OF

Die intermolekulére kragte word beduidend en dit veroorsaak dat die gas
kondenseer.

pV =nRT ¥
(70 000){174 x 10%) ¥ = n(8,31)(293) v
n=>5moles v

QUESTION 5/VRAAG 5

541

Copyright reserved/Kopiereg voorbehou

n=-—.
M

= 1B
40
n =4 mole

n

ﬁ pV =nRT v
(120 00TV = (4)(8,31)(288) v
V=008m® v

Please turn over/Blaai om asseblief
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5.2

(3)

e

(M
6.1.1
6.1.2
6.1.3

2)

(4)

(18]

Copyright reserved/Kopiereg voorbehou

DBE/November 2018
CAPS/KABY — Grade/Graad 11 — Marking Guidelines/Nasienriglyne
POSITIVE MARKING FROM QUESTION 5.1
POSITIEWE NASIEN VANAF VRAAG 5.1
OPTION 1/0OPSIE 1
U_/\A - Um(..u v
T f

v
120¢0,08) _ 240V,
288 308

V2=0,043m? v (427,78 dm?)

v

OPTION 2/0OPSIE 2
pV =nRT v
(240 000)V v = (4)(8,31)(308) v
V=0,043m* v (426,58 dm?)

QUESTION 6/VRAAG 6

One mole is the amount of a substance having the same number of particles
as there are atoms in 12 g carbon-12. v'v*

Een mol is die stofhoeveelheid wat dieselfde getal deeltjies het as wat daar
atome in 12 g koolstof-12 is.

[2 or 0]

NazCOs + 2HCE v — 2NaCt + H20 + CO2 v

Mark allocation/Nasienriglyne:
* Formula for/ Formule vir volume v
e Substitution of 0,306 and 24,45 v'/Vervanging van 0,306 en 24,45
e Using ratio/Gebruik verhouding v
e Formula for/Formule vir mass v
* Substitutions of moles v'and 106 v /Vervanging van mole en 106
e Answer with units/Antwoord met eenheid v

n=— v
0,306

T 2445
n =0,0125 mol of CO2

n v

Na2C03 : CO2
1:1 v (use of the ratio/gebruik die verhouding)
n =0,0125 mol of NazxCOa

T 08 v
m=133g~ (1,325-1,33q)

Please turn over/Blaai om asseblief
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QUESTION 7/VRAAG 7

7 The minimum energy needed for a reaction to take place. v'v'
Die minimum energie benodig vir die reaksie om plaas te vind.
[2 or 0]
7.2 More energy is released than absorbed OR energy of products is less than

energy of reactants OR AH < 0 OR AH is negative v
Meer energie word afgegee as opgeneem OF energie van die produkie is
minder as die energie van reaktante OF AH < 0 OF AH is negatief

.3 AH = IUSu_._n_mu I_mmnnm:.m
=183,3 v-400 v
=-216,7 kJ'mol? v

7.4 +
2670

400

Ep (kJ-mol )

183.3

>

Course of reaction/Reaksieverloop
Criteria for marking/Nasienkriteria
Lower curved line/Laer kurwelyn v
Lower activation energy indicated v
Laer aktiveringsenergie aangedui

7.5 One mole of any gas occupies the same volume at the same temperature and
pressure. ¥+

Een mol van enige gas beslaan dieselfde volume by dieselfde temperatuur en
druk.

[2 or Q]

Copyright reserved/Kopiereg voorbehou
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[19]
7.6

)

7.7

(@)
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CAPS/KABV — Grade/Graad 11 — Marking Guidelines/Nasienriglyne

OPTION 1/OPSIE 1

4NH3 503 4NO 6H20
Initial vol 6 S 9 Y 0 0
Change in vol 6 | 75 ] 6 9 Ratio v
Final vol 0 N5/ [ s 9 >
v
Total volume = 1,5+ 6+ 9 =16,5dm?* v
OPTION 2/OPSIE 2
Mol ratic 4:5:4: 6 from balanced equation
Mol verhouding 4 : 5 : 4 : 6 vanuit gebalanseerde vergelyking
Volume ratio reacting 6 :7,5:6:9 v
Volume verhouding wat reageer 6 : 7,5:6: 9
02 in excess/in cormaat
Only/Slegs 7,5 dm? of/van 9 dm? reacts/reageer
9-75=15dm?® v
v
Total volume at the end of reaction u@ +15=16,5dm*v
Totale volume aan die einde van die reaksie =6+ 9 + 1,5 = 16,5 dm? (4)
m
n=
M
159
n(H) = i v
= 1,59 mol
Ny = 22,2 y
niN) =35
=1,5857 mol
76,2
n(Q)= ET- U
= 4,625 mol
H : N : O

159 15857 4,625
15857 ~ 15857 " 15857
1 1 3
Empirical formula/Empiriese formule is HNO3 v

v divide by smallest number/
deel deur kleinste getal

(5)
[19]

Please turn over/Blaal om asseblief
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QUESTION 9/VRAAG 9
SUBMIT THIS SHEET WITH THE ANSWER BOOK/

9.1 Reduction is a decrease in oxidation number v'v LEWER SAAM MET DIE ANTWOORDEBOEK IN
Reduksie is die afname in oksidasiegetalle (2)
NAME/NAAM CLASS/IKLAS
9.2 Mnis +7 / Mn™ v/ (1) QUESTION/VRAAG 4.3
i Graph of volume versus pressure/Grafiek van volume teenocor druk
9.3 H2S /8% v (1) ) , X ) .
200 frmt : HH
9.4 The oxidation number of S increases v from -2 to 0 v/ = : : 3
Die oksidasiegetal van S neem toe van -2 na 0 (2) .m :
8.5 MnO , / Mn*7 v (1 £ T N
=
o
9.6 HzS(g) = S+ 2H' + 2e" vv (2) = B B g S s
150 H—
9.7 H28 — S+ 2H* + 2e’ . 7 REREER
MnO, + 8H' + 5e" — 2Mn2* + 4H:0 v -+ E
2MnO, + 5H28 + 6H* — 2Mn?* + 55 + 8H20 v balancing v equation (3)
2] Ead g TR |
QUESTION 10/VRAAG10 100 N
10.1 » Dangerous for workers because they can be trapped underground. v e e
¢ Sinkholes v g awaR 3
(Any relevant answer) : L : ./u..
e Gevaarlik vir werkers want huile kan ondergronds vasgekeer word ; e -HEE P
» Sinkgate - ..Hu.r
(Enige relevante antwoord) (2) : : =
50 : R .m.d -
102 02 (1) SENgRd spasud iadias EEIIEETIEEGE 0 ]
10.3 Oxidation number of O decreases from 0 (in Oz) to -2 (in NaOH) v’ : e SRR Ean 3 R
Die oksidasiegetal van O neem af van 0 (in O3) na -2 (in NaOH) (1) o T : .
10.4 Fodtor Jary Fa v va ” g it e S ‘ E L;ttw‘m.m
1 0 ‘ , § a i : ] g 5 L L : B
0.2 %Fe = .w%m% x100% v 0 50 200 300
=70% v @) Pressure/Druk (kPa}
108 miFe)=(0.65)2500) v  orlof Wﬁ 500)
= 1625 kg Fe extracted/ontgin v (Accept/Aanvaar 1,625 x 108 g} (2)
[10]

TOTAL/TOTAAL: 150
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