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QUESTION 1

1.1 A B C D |Linear

1.2 A B C D |HsO*

1.3 A B C D | (i), (i), (i)

1.4 A B C D | Vander Waals forces.

1.5 A B C D | moleculesin 22,4 dm? of water at STP.

1.6 A B C D 198 kJ of energy is required to produce 2

. moles of SO,.

1.7 A B C D | 40kl.mol’ &4

1.8 A B C D | HNOsdonates protons and is a Bronsted-
Lowry acid

1.9 A B C D | H0

1.10 | A B C D |*6

Total /20




QUESTION 2

2.1

2.2

2.3

2.4

2.5

2.6.1

2.6.2

2.6.3

2.6.4

2.7

2.8

Exothermicv” The energy of the products is higherv” than the energy of the reactantsv’

AH=E, - Egv’
AH =10 -45Y
AH = -35k)v

An unstable, temporary arrangement of atoms that forms just before atoms start to
combine. v'v/

103k) v/
Minimum energy required to initiate or start a reaction. v'v’
OR
The minimum energy that must be absorbed by a system to cause it to react.

It lowers the activation energyv” and increases the rate of the reactionv’

Increase the rate of the reverse reactionv' v’

No

>l

o <

@ _ activation energy

(& Lower peak/activation energyv’
lower actiyation
enelgyilisings Products and reactants unaffected v

catalyst
Reactants
Products

H:N:H
H

3 (Three) v/
[21]
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QUESTION 3

3.1 The temperature at which the solid and liquid phases of a substance are at
equilibrium. v'v/ (2)

3.2 The intermolecular forces in HF are H-bonds. v/
The intermolecular forces in HCl are v / d Waals forces/Dipole-dipole forces v
H bonds are stronger than v/d Waal forces/Dipole-dipole forces v, therefore, the

melting point of HF is higher. (3)
3.3 The intermolecular forces in HCI, HBr and HI are all v/d Waal forces/Dipole-dipole

forces v'that increase in strength with increasing molar mass. v' The melting points

increase with increasing strength in intermolecular forces. v/ (3)
341 A/FY (1)

3.4.2 Lower the boiling point, the lower the IMFY/, therefore the higher vapour pressure. v (2)

343 D/LV (1)
3.5.1 The forces that hold atoms together within a molecule. v'v/ (2)
352 AENws=2,8-2,1 AENGg; = 2,8 -2,8

AENHB.» = 0,7 v AENBrz =0 v

Polar (covalent) bond v Non-polar (covalent) bondv’ (4)
3.5.3 Linearv (1)
3.5.4 Intramolecular bonds v’ (1)



QUESTION 4
4.1.1 Simplest whole number ratio of elements in a molecule. v'v/
4.1.2 Suppose there is a 100 g sample.
40%S=40gS
60% 0=60g0
ne) = Mﬁ = g\/ = 1,25 mol
=M% 35 mol
Oy, T1e TP
“Ns) o)
1,25:3,75v
125,375,
1,25 1,25
1:3
Empirical formula: SO3v’
4.2.1 The reactant that will be used up first during a chemical reaction and consequently the
determining factor in the amount of product that will form. v'v’
m
42.2 n(C4H10) = M_r‘/
50 50
N(cyHio) = (12X4)+(1x10) v = 0,862 mol Mo, = (16x2)
N(cyHy0)  TH0,)
0,862 1563 ,
2 " 13
0,431:0,12v
Oxygen v/
4.2.3 n(oz):n(Hzo)
13:10v
1,563:1,563 X = = 1,2molv’
m(Hzo) =n. M‘/
My,0) = (1,2)((1 X 2) +16) v
= 21,64gv
4.3.1 Standard temperature and pressure v’
43.2 T=273,15K(0°C)OR
P =1 atm (101,325 kPa) v
v 1,2
433 n(coz) = E = m\/ = 0,054 mol

M(cacos) = MM
M(cacos) = 1(0,054)(40 + 12 + 3(16))
M(caco,) = 549 Y

mass of pure substance

% purity = x 100 v

mass of impure substance
54
==X 100V
=90% v

v = 1,563mol

(2)

(5)

(2)

(6)

(7)
[29]



QUESTION 5

5.1 An acid is a proton / H* ion donor. v'v’ (2)
52  H*(Hs0%)v and OH v (2)
5.3.1 Decomposition reaction v’ (1)
53.2  TNcgcos), = VY

54.1

5.4.2

543

Ncagcos), = (0,002)(150) v/

NcaHcos), = 0,3 mol

Ncacos = Nca(rcoy), (ratio 1:1) v

Ncaco, = 0,3 mol
Mcaco, = MMV

Meaco, = 0,3(40 + 12 + 3(16)) v

Mcaco, = 30g ¥ (6)
An acid is a substance that produces hydrogen ions (H*)/hydronium ions (Hs0*) when it

dissolves in water.v'v' (2)
HCl + KOHY" = KCl + H,0v (2)

conjugate acid

HCI + KOH — KCl +H,0

acid base conjugate base
|
/ d
v (2)
544 Saa_lTa,
cpVp np
ca(25)V 1
(0,15)(18,5)v 1
cq = 0,111 mol.dm™3 v (4)
5.4.5 Phenolphthalein v/ (1)
5.4.6 A base/substance that dissociates completely in water. v'v’ (2)
5.4.7 The student should immediately place his/her arm under running waterv” to dilute and
wash away the KOH(aq). Tell the teacher. (1)

[25]



QUESTION 6

6.1 The increase in oxidation number of a substance.v'v’
6.2 Al. v Lose electrons. v

6.3 Cu®*ions vV’

6.4 Cu*v +2e v - Cuv
AlY = ATV 4+ 3V

6.6 3 e- v v (Al is oxidized. Al's oxidation number changes from 0 to +3, so it loses three
electrons.)

6.6 6 e-.v'v' (The Cu?* ion’s oxidation number changes from +2 to 0, which means that
each Cu® ion takes up 2 electrons, thus three mole will gain 6 electrons.)

6.7 Na+ Ag*v - Na* + Agv balanced v/

[19]
Question 7

7.1 Organic compounds that consist of hydrogen and carbon onlyv'v’

7.21 H o) vV
|/
H—C—C
| \
H O—H

7.2.2 2-methylv'butan-2-olv'v" OR 2-methyl-2-butanol
7.2.3 Ketonev
7.2.4 O vV

/C\

H H

7.2.5 CnHae2 vV

(2)
(2)

(2)

(2)
(3)

(2)

(2)

(3)
(1)

(2)

(1)

7.3 Secondary Alcohol. v'The carbon that holds the -OH group, is attached to two other carbon

atoms. v’

741 v
7.4.2 Ethylv ethanoatev’
[16]
TOTAL: 150
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