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INSTRUCTIONS AND INFORMATION

1. Write your NAME and SURNAME in the appropriate spaces on the ANSWER BOOK.
2. Answer ALL the questions in the ANSWER BOOK.

3. You may use a non-programmable calculator.

4.You may use appropriate mathematical instruments.

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

guestion paper.

6. You are advised to use the attached DATA SHEETS.

7. The formulae and substitutions must be shown in ALL calculations.

8. Give brief motivations, discussions, et cetera where required.

9. Round off your final numerical answers to a minimum of TWO decimal places.
10. Start EACH question on a NEW page.

11. All diagrams are not necessarily drawn according to scale.

12.  Write neatly and legibly.
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Question 2

2.1 The magnitude of the electrostatic force exerted by two point charges on
each other is directly proportional to the product of the magnitudes of the
charges and inversely proportional to the square of the distance between
them.

2.2 Marking guide

Foiono3

Fo2on 03 v

FQZ on Q3

FQl on Q3 v
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2.3

kQ»Q3 L

r2

qu onQ3 —

F _(9%x10%)(3x1076)(5x1076) v
Q2ZonQ3 — 0.12v

Fg2 on g3 = 13.5 N downwards

FQI on Q3 - 3 N left

Fret = Fo2on03 + Fo10n 03

Free = V1352 + 32 v
Frer = 13.83 N

_1 3
f = tan~ 1 —
13.5

0 =77.47°
F,.; = 13.83 N in the direction 0 = 77.47°v"

(8)

241

The electric field strength at a point is the electrostatic force experienced
per unit positive charge placed at that point.v' v/

(2)

2.4.2

Marking guidelines

Correct v
shape

. . Correct v
direction of
field lines

No field lines | v

crossing
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243 AV (1)
244 0., = 01; %
_ (5%x107%)+(-10%1077)
Qnew - 2 ‘/ (3)
Qnew = —2.5 X 107°Cv
k
245 |p, =ty
_ (9x10%)(2.5%x107°
Ea = (45%1073)2 1
=11111.11 N.C* right
E. — (9 x10%)(2.5x107°
B ™ (15x1073)2
=100 000 N.C* left
Enet= 11 111.11 + (-100 000)v
= - 88 888.89
=88 888.89 N.C! leftv’
(6)
246 |p=EFy
q
F=Eq
= (-88 888.89) x(-1.6x10%) v/
(3)

F=1.42x 10" Nv

[30]
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Question 3

3.1 The pressure exerted by a vapour at equilibrium with its liquid in a closed

system.v' v/ (2)
3.2 | Water/H20 v (1)
3.3 H20: Hydrogen bondv’ (2)

H2: London force/ Mutually induced dipole forcesv’

34 Water/H20

35 H2O/water v/ (3)

The stronger the intermolecular forces, the higher the boiling point. v'v/

LOW Nv

u e of Hzis lesser that the molecular size of O2. v/

ele he molecular size, the weaker the London forcesv’ (3)

[12]
Question 4
4.1.1 | Mole is the Sl unit for amount of substance. v'v/ (2)
412 | 5, = 222203131 molv
ny = g = 0.316 molv’
ng = %51 = 0.078 molv’
0.3131 . 0.316 , 0.078
0.078 " 0.078  0.078
4 4 :1
C4H4OV ()
413 |, = 15,
68
CsHsOv



happy
Rectangle


(2)

421

One mole of any gas occupies the same volume at the same temperature

and pressure. v'v'

(2)

4.2.2

ne T
Ym
— 0.336 v

22.4
n =0.015mol v

3)

4.2.3

N = nNa
= (0.015) (6.02 x10%%) v/
=9.0 x1023 moleculesv’

(2)

4.2.4

Mole ratio
n(NacCl) : n(CO2)
2 o1
n(NacCl) = 0.03 mol v
m=nM v
= 0.03x58.5v
=1.76 gv

(4)

4.2.5

Concentration is the amount of solute per litre of solution. v'v/

(2)

4.2.6

n(HCI):n(CO2)
2 1
n(HCI) = 0.03 molv’
v="=2v
c

v =208y
0.1

=0.3dm3v

(4)

4.3.1

Temperature of 0 °C (273 K) v
Pressure of 101.3 kPa/ latmv”

(2)
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4.3.2

n= /

|3

n=2y
84

n =0.593 mol (MgCQg) v
n=cV

=0.75x0.5v

=0.375 mol (HCI) v
HClI is the limiting reagentv’

(6)

4.3.3

N(HCI) = 0.375 mol
Ratio
n(HCI):n(CO2)

2:1

V(CO2) = 0.1875 x 22.4v = 4.2 dm3v

35 v'=3.57 dm3v

(4)

[38]

TOTAL :100
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