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INSTRUCTIONS AND INFORMATION

10.

11.

12.

Write your name in the appropriate space on the ANSWER BOOK.

This question paper consists of FOUR questions. Answer ALL questions in the
ANSWER BOOK.

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

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

Leave ONE line between two subquestions, 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 SHEET.

Show ALL formulae and substitutions in ALL calculations.

Round-off your FINAL numerical answerssto 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. Write only the letter (A — D) next to the
question number (1.1 to 1.4) in the ANSWER BOOK, for example 1.5 A.

1.1

1.2

1.3

1.4

The tendency of an atom to attract a bonding pair of electrons is referred to

as ...

A
B
C
D

electron affinity.
electronegativity.
polarity.

valency.

Which of the following compounds contains ionic bonds?

A
B
C
D

The type of intermolecular forces that exist in awater molecule are called ...

A
B
C
D

CHg4
CO2
MgCl2
02

London forces.
ion-ion forces.
ion-dipole forces.
hydrogen bonds.

What type of IMF are present in‘all Substances, regardless of polarity?

ooOw>

Dipole-dipole forces
Dispersion/London forces
lon-dipole forces
Hydrogen bonding

(2)

(2)
[8]
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QUESTION 2: (Start on a new page.)

2.1

2.2

Hydrogen cyanide (HCN) is a very poisonous compound used in the mining of gold
and the manufacturing of plastic and poison.

211

Define a chemical bond.
Draw the Lewis structure for HCN.
What is the shape of the HCN molecule?

What is the polarity of the HCN molecule? Write only POLAR or
NON-POLAR.

The table below indicates the values of the bond length and bond energy of the
different bonds in HCN.

2.2.1

222

223

224

2.2.5

Bond Bond length Bond.energy
(nm) (kJ.mol")
CH 0,109 413

CN 0,116 890

Define the term bond energy.

Explain why the bond energy of the CN bond is more than the bond energy
of the CH bond.

Explain the difference between the bond length of the CH bond and the
bond length of the/CN bond.

Will HCN be solubletin water? Write only YES or NO.

Explain the answer to QUESTION 2.2.4 by referring to the polarity and
intermolecular forces of the compounds.

(2)

(3)
[17]
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QUESTION 3: (Start on a new page.)

The graph below shows the change in potential energy as two hydrogen atoms approach one
another.

i
Distance between
B atom nuciel

Potential energy
_____________.-.

3.1 Match the diagram 3.1.1 — 3.1.3 below to point A, B, C or D that illustrates the
distance between the hydrogen nuclei to the points on the energy diagram.

O @

3.

3.1.2
@ (1)
3.1.3
@ (1)
3.2 Whatis represented by EF and FC respectively? (2)
3.3  Which point on the graph represents the position of greatest stability? (1)

3.4  Which ONE of the letters A, C or D, represents the formation of the H>
molecule. Give a reason for your answer. (2)

3.5 Which factor will cause the potential energy to decrease as the two atoms

approach one another? (2)
[107
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QUESTION 4: (Start on a new page.)

The grade 11 learners perform an experiment to determine the effect of intermolecular forces
on the boiling point. Learners heated equal amounts of different liquids (acetone, distilled
water, ethanol, and methylated spirits) in a water bath over a bunsen burner. It was found that
the distilled water took longer to boil.

#— thermometer

unknown

boiling chips

2
wire/gauze

to gas source
to the drain —t)

in the sink

4.1 Give an investigative question for this‘investigation. (2)

4.2 For this investigation give the:

4.2.1 Independent variable (1)

4.2.2 Controlled variable (1)

4.3 Why are the liquids heated in a water bath? (1)

4.4 Which liquid has_the lowest vapour pressure? Explain your answer. (2)

4.5 State your conclusion for this investigation. (2)

4.6 Define the term boiling point. (2)
4.7 Explain the difference in boiling points of acetone and distilled water in terms of

intermolecular forces and energy. 4)

[15]

TOTAL: 50
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