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INSTRUCTIONS AND INFORMATION

1.

10.
11.

12.

coprncrssanes ([N

Write your name and class (for example 11A) in the appropriate spaces on
the ANSWER BOOK.

This question paper consists of 10 questions. Answer ALL the questions in

the ANSWER BOOK except QUESTIONS 4.1.2, 4.1.3 and 4.1.6, which have
to be answered on the attached ANSWER SHEET. The ANSWER SHEET
has to be handed in together with the ANSWER BOOK.

Start EACH question on a NEW page in the ANSWER BOOK.

Number the answers correctly according to the numbering system used in this
question paper.

Leave ONE line between two subguestions, for example between
QUESTION 2.1 and QUESTION 2.2.

You may use a non-programmable calculator.

You may use appropriate mathematical instruments.

You are advised to use the attached DATA SHEETS.

Show ALL formulae and substitutions in ALL calculations. -

Round off your final numerical answers to a minimum of TWO decimal places.
Give brief motivations, discussions et cetera where required.

Write neatly and legibly.
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QUESTION 1: MULTIPLE-CHOICE QUESTIONS

Four options are provided as possible answers to the following questions.
Each question 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,
for example 1.11 E.

1.1 The type of bond formed between a H* ion and H,0 is called a/an ...

A hydrogen bond.

B dative covalent bond.

C  ionic bond.

D covalent bond. (2)
1.2 The shape of the molecule in which the central atom is surrounded by two

lone pairs and two bonding pairs is ...

A linear.

B trigonal planar.

C  tetrahedral.

D  bent. (2)
1.3 The intermolecular forces in dry ice (CO,) are ...

A ion-induced dipole forces.

B hydrogen bonding.

C ion-dipole forces.

D  London forces. (2)

1.4 The bond energy of a C—~Ct bond is 338 kJ.mol"! whereas the bond energy of
a C~I bond is 238 kJ.mol™". The difference in bond energy exists because ...

A

B
C
D

the bond length of the C~Ct bond is greater than that of the C-I bond.
chlorine is more electronegative than iodine.
the bond length of the C~I bond is greater than that of the C—Ct bond,

the chlorine atom is bigger than the iodine atom. (2)
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1.5 A gas of volume V is at a temperature T. and pressure P in a gas syringe.

If the pressure on the gas is doubled and the temperature halved, then the

volume that the gas will occupy is ...

A YV

B %V

c Vv

D 2V (2)
1.6 Which ONE of the graphs below CORRECTLY represents the deviation of

a real gas from ideal gas behaviour at very high pressures? The dotted line

represents the graph of the real gas. (

\
A vV B vV '
“/// v//
i
N Sy
C D p
VA !
I,,
1 17 |
p p (2)(
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1.7 The flowers of hydrangeas are natural indicators of soil pH. A natural indicator
is made in a laboratory by using hydrangea flowers. NaOH and HCL are
added to the indicator and the colour change is recorded in the table below.

INDICATOR NATURAL COLOUR NaOH HCe
Hydrangea flowers Blue Purple Pink

If orange juice is added to the indicator above, the observed colour may be ...

A brown.
B  pink.
C purple.
() D blue. (2)
1.8 Cellular respiration occurs inside the cells of all living organisms.

Oxygen reacts with glucose in cellular respiration to produce the following
compounds according to the balanced equation below:

CeH120s(aq) + 60 (g) — 6CO2(g) + 6H0() AH =-2 830 kJ

The potential energy versus progress of reaction diagram for this reaction

is ...
A \ B
Ep Ep
()
Progress of reaction Progress of reaction
C D
Ep Ep

Progress of reaction .
Progress of reaction
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1.9 The oxidation number of phosphorus in HsPOy4 is ...
A 43
B -2
Cc +2
D 45 @)

1.10 During the processing of gold ore, zinc is added to the gold cyanide solution
to produce gold according to the balanced equation below;

Zn(s) + 2NaAu(CN)z(aq) — 2Au(s)+ Zn(CN)q(aq) + 2NaCN(aq)

The reducing agent in this reaction is ... B

A Na'

B Au

C Zn

D CN (@)
[20]
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QUESTION 2 (Start on a new page.)

Electronegativity of atoms may be used to explain the polarity of bonds.

2.1 Define the term electronegativity. (2)
{ 2.2 Draw the Lewis diagram of an oxygen difluoride molecule. (2)
‘ 2.3 Calculate the electronegativity difference between O and F in oxygen
j difluoride and predict the polarity of the bond. (2)
| 2.4 A polar bond does not always lead to a polar molecule.
Explain the statement by referring to OF; and CO, molecules. In your
[ ) explanation, include the polarity of the bonds and the shape of the molecules. (4)
2.5 The diagram below shows the energy change that takes place when two
;» atoms move towards each other.
f A
& E Distance between nuclei in pm
5
{
i
I
H
X
|
| A 4
2.5.1 What does X and Y represent? (2)
2.5.2  Define the concept represented by X. (2)
2.5.3  Explain the relationship between bond order, bond length and bond
energy. (3)
[17]
coprgnreserved ([N Piossem over




TELPN NTIZPANE

-~ T R TSGR OER pensesal 1yBuAdoD
8¢z zee W
I7 |ON | PN wd | s3 | §O | Mg | WD | Wy | Nd dN N ed | Yyl
€0L | 2Z0L | LOL | OOl 66 86 16 g6 G6 v6 €6 26 16 06
§/L | €21 | 691 | 291 | 691 | €91 | sl | ZSL | 2SI | 0OSL brL | VL | OFL
N | gA lwl | 43 |oH | AQ | dqL | pD | hg |l wS Wd | PN | 4d | ®D P
VL 0L | 69 89 19 99 59 ¥9 €9 Z9 19 09 6% 85 oy ey 244 ©
| | 68 88 18
60z 1202 |voz L0z |Z6L |seb 126l (o08L 198FL |¥8L |18k |[6LL 6%l g1 ecl
uy |[wwdodBigsoiddsi3LloPH [nv |3d |H |SO (8 (M el JH 5 el |ed 3 SO g
98 S8 v8 £8 Z8 18 08 6L | 8L LL 74 G/ 12 el 4 1S 95 G5
1€l | ZZV |82V |zZzL 6Lk |SLL [ ZLL |8OL [90L |c0L |lOL | 96 Z6 16 68 88 98
ax | SelLRds L usS % up S po by LiPd QUMD N ROLSONRIAN [4Z X A R4S S/ &
¥S £6 rds LS 0S 4 14 A 1 Sy 44 a4 A 54 oy 6¢ 8¢ e
¥8 08 6. S/ el 0L S9 |[5¢9 | 6% 65 a5 GG ZS 1S sy o¥ o¥ 8¢
Iy liglleg sy Bengieny|uzs NS IN 5 00% 94 S/UNG| 40 & Sl L ,.eyo LD 5l M S
9¢ Ge ye e¢ rA e 0¢ 62 8z 1z 9z sz (A £z rA AR I ¥ 0Z 6l
oy |ssc | z¢ L 8z 12 BSSBUILIOOIE amMdlefal apiopeusyg | %4 £z
Iy 39 ‘M S W d » IS M 3V ﬂ SSel JIo}e aaljelal sjewixoiddy m_.a m EN ‘nOo
8L |z loL |st ¥ |l j! zZL L
0Z 61 oL Vi F4) LE wrs g‘co sampEBotOYSLd 6 L
°®N |d 5§05 NEOLES 1O0GUS —y g G ke e °g 4 1M 2
A © >l = o
oo | 6 8 L |9 g loquAs b Aungebauonasia ¥ g
4 5 )
g
oH jejabuiooyy J2LNTISIAIM H =
4 Joquinu ooy | I
mA N W W A Wil i
SL Il 9l Sl 4 sl ZL Ll ol 6 8 L Q G 14 e z I
FINIWITI NVA 139V DIFIORITd 310 € 7139VLISININT T3 40 F19V.L Ola0ORiad IHL ‘¢ 319Vl

910z IBquIsACN/3Ed

L1 8peig — 8dv0

<

Zd/seousiog [eoishyd




Physical Sciences/P2

3

CAPS ~ Grade 11

TABLE 4A: STANDARD REDUCTION POTENTIALS
TABEL 4A: STANDAARD-REDUKSIEPOTENSIALE

Half-reactions/Halfreaksies g0 V)
Fa(g) + 267 = 2F +2,87
Co™+e = Co* + 1,81
HoOp + 2H" +2e™ & 2H0 +1,77
MnO; +8H'+ 56" = Mn* +4H,0 | +151
Clyfg) + 26 = 200 +1,36
CrO2 +14H +6e" = 20 +7H0 | +133
Ox(g) + 4H" +de~ = 2H0 +1,23
MnOa+4H" + 26 = Mn® +2H,0 +1,23
A Pt +2¢7 = Pt +1,20
Bra(l) + 2¢° = 2Br + 1,07
NO; +4H'+3e" = NO(g)+2H0 | +0,96
Hg® +2¢~ = Hg(® +0,85
Agt+e = Ag +0,80
'é NO; +2H" +e~ = NOxg)*+H0 | +0,80
= Fe*+e” = Fe* +0,77
e 0y(g) + 2H + 26" = Hz02 +0,68
° L+2e" = 21 +0,54
Cu"+e = Cu + 0,52
3 SO, +4H" +de= = S +2H0 +0.45
@ 2H,0 + Op + 46~ =  A40H + 0,40
8 cu+2¢" = Cu + 0,34
% SOZ w4H" +26" & SOx(g)+2H,0 | +0,17
o Cu*+e =& Cu' +0,16
° snt+2e0 = Sn* +0,15
S S+2H 420" © HaS(g) +0,14
8 2H + 26" & Halg) 0,00
g Fe** +3 « Fe - 0,06
) Pb* +2e" = Pb -0,13
© Sn**+2¢" & Sn ~0,14
E" Ni**+2¢" = Ni ~0,27
] Co* +2e" = Co ~0,28
'3 Cd*+2¢" & Cd ~ 0,40
© crre = O - 0,41
g’ Fe?*+2¢" =« Fe - 0,44
. Cr*+3¢" = Cr ~0,74
5 i’ +2e" = Zn -0,76
"% 2H0 + 28 &  Hy(g)+20H | -0,83
(&) Cr*+2¢” & Cr - 0,91
& Mn® +2e” = Mn -1,18
= AP +3e7 = Al ~1,66
o Mg®™ +2¢" = Mg ~ 2,36
o Na'+e = Na - 2,71
g Ca®*+2¢° = Ca ~2.87
- S+ 26" = Sr - 2,89
Ba®' +2¢" = Ba ~ 2,90
Cs'+e = Cs 2,92
K'+e & K - 2,93
Li'+e = Li - 3,05
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TABLE 4B: STANDARD REDUCTION POTENTIALS
TABEL 4B: STANDAARD-REDUKSIEPOTENSIALE

Half-reactions/Halfreaksies E9 (v)
Lit+e = Li - 3,05
K'+em & K -2.93
Cs'+ e = Cs - 2,92
Ba®* +2¢” = Ba -2,90
St 428" & Sr ~2,89
Ca®*+2¢e" = Ca - 2,87
Na'+e" = Na -2,71
Mg> +2e" = Mg - 2,36
AP +3e" = Al - 1,66
Mn?* +26" = Mn -1,18
Cr+2¢” = Cr - 0,91
2H,O + 28" = Hy(g) +20H | -0,83
. Zn* +2e" = 2Zn ~0,76
2 Cr*+3e = Cr ~0,74
£ Fe* +2¢" = Fe ~ 0,44
o e = o - 0,41
> Cd** +2¢e" =« Cd ~ 0,40
g Co**+2¢" = Co -0,28
= Ni**+2¢" = Ni -0,27
o Sn**+2¢" = Sn ~0,14
2 Pb?" +2¢~ = Pb ~0,13
B Fe* +3¢~ = Fe -~ 0,06
X 2H" + 26" = Hag) 0,00
o S+2H" +2e° = HpS(9) +0,14
3 sn' +2e" = Sn*' +0,15
5 cu®**+e = Cu' +0,16
S SOZ 44" +267 = 8O2Ag) +2H0 | +0,17
2 Cu*+2¢" = Cu + 0,34
3 2H0 + O +4e” = 4OH +0,40
b= SO, +4H* +4e” = 8+2H0 + 0,45
2 Cut+e” = Cu +0,52
e It 2e” = 2 +0,54
ﬁ Op(g) +2H" +2e° = H0p +0,68
i Fe*+e~ = Fe*' +0,77
b= NO; +2H' +e = NOg)+H0 | +0,80
% Ag'+e = Ag + 0,80
'R Hg*" +2¢" = Hg® +0,85
o NO; +4H'+3¢" = NO(g)+2H0 | +0,96
= Bra(d) +2¢° = 2Br +1,07
@ PP +2e = Pt +1,20
o MnOz+ 4H' +2e” = Mn* +2H,0 | +1,23
2 Oa(g) + 4H" +4e” = 2H.0 +1,23
= v Cr0% +14H +6e” = 20 +7H0 | +1,33
Chfg) +26° = 200 +1,36
MO, +8H' +56” = Mn*+4H0 | +151
e MO 2H T 42e = 2H0 Lo+ LIT g
Co*+e” = Co* +1,81
Fa(g) +2¢" = 2F" + 2,87
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