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INSTRUCTIONS AND INFORMATION

1.

2.

10.

11.

Write your name on the ANSWER BOOK provided.

This question paper consists of FOUR questions. Answer ALL questions in 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
guestion paper.

Leave ONE line between two sub-questions, e.g between QUESTION 2.1 and
QUESTION 2.2.

You may use a non-programmable calculator.

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, etc. where required.

Write neatly and legibly.
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QUESTION 1: MULTIPLE CHOICE QUESTIONS

Various options are provided as possible answers to the following questions. Each
guestion has only ONE correct answer. Choose the answer and write only the letter
(A-D) next to the question numbers (1.1 to 1.3) in the ANSWER BOOK, e.g. 1.4 D.

1.1 Which ONE of the following molecules is a polar molecule?

A CHa

B CO:

C Clz

D HCI (2)
1.2 Bond length is the distance between ...

A the orbitals of two attached atoms.

B the nuclei of two attached atoms.

C the electrons in two attached atoms.

D the molecules of the same substance. (2)
1.3 When NacCl dissolves in water, aqueous Na* and Cl-ions result. The force of

attraction that exists between Na* and H2O is called a(n) ... interaction.

A dipole-dipole

B ion-ion

C hydrogen bonding

D ion-dipole (2)

[6]
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QUESTION 2

Molecules such NHsand HCN are formed through covalent bonding.

2.1 Define the term covalent bond. (2)
2.2 Draw Lewis structures for the following:
221 NHs (2)
222 HCN 2)
2.3 Define the term electronegativity. (2)
2.4 Use the difference in electronegativity to determine the covalent bond

strength of the following:

24.1 HandNin NHs (2)

24.2 HandCinHCN (2)
2.5 How many lone pairs of electrons are in ONE molecule of NH3? (1)
2.6 What is the valency of Carbon in HCN molecule. (1)
2.7 Write down the molecular shape of : (1)

271 NHs (1)

2.7.2 HCN 1)
2.8 NHj is formed when NH3 forms a_bond with an H ion.

2.8.1  What type of bond forms between a H* ion and NH3 molecule? (1)

2.8.2  Is NH; a POLAR or NON-POLAR molecule?

Explain your answer by referring to molecular shape and polarity
of the bonds in the molecule. 4)
[22]
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QUESTION 3

The graph below shows the potential energy associated withwhich the formation of
the bond between HF atoms and HCl atoms. The graphs are labelled A and B in with
no particular order.

3.1

3.2

3.3

3.4

Potential Energy (kJ-mol-)

-427

92 127 Distance between nuclei (x 102 m)

-585

Define the term bond energy. (2)
What is the relationship between the bond length and bond strength? (2)

Which ONE of the graphs, A or B, represent the bond formation between
the atoms of HF.

Explain your answer by referring to atomic size, bond length and bond
strength. (4)

Use the graph and your answer to QUESTION 3.3 to determine:

34.1 Bond length for graph HF 1)
3.4.2 Bond energy of HCI (2)
[10]

Copyright reserved Please turn over



Physical Sciences/P2 6 NW/June 2024
Grade 11

QUESTION 4

The vapour pressure versus temperature graph below was obtained for three different
liquids.
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4.1 Define the term boiling point. (2)
4.2 Vapour pressure of HBr and CCl4 are compared at 40 °C.

4.2.1  Whatis the relationship between vapour pressure and boiling point? (2)

4.2.2  Which compound HBr or CCls will have the highest boiling point.

Explain your answer. (2)
4.3 Write down the physical state of HBr at 90 °C. (1)
4.4 Use the graph above to write down the boiling point of the following
molecules:
441  HBr (1)
442 HO 1)

4.5 Explain the difference in the boiling points of HBr and H20 in QUESTION 4.4
by referring to the TYPE OF INTERMOLECULAR FORCES, STRENGTH

OF THE INTERMOLECULAR FORCE AND ENERGY. (4)

[13]
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