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INSTRUCTIONS AND INFORMATION:
1. Write your name in the appropriate space on the ANSWER BOOK.

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

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

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

5. Leave ONE line between two subquestions, e.g. between,QUESTION 2.1 and
QUESTION 2.2.

6. You may use a non-programmable calculator.

7. You may use appropriate mathematical instruments:

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

9. Show ALL formulae and substitutions in ALL calculations.

10. Round-off your FINAL numerical answers to a‘minimum of TWO decimal places.
11. Give brief motivations, discussions, et.cetera where required.

12. 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 numbers (1.1 — 1.4) in the ANSWER BOOK, e.g. 1.5A.

1.1 A dative covalent bond forms when...

A water decomposes.

B ionic compounds dissociate in water.

C  hydronium ions are produced.

D  hydroxide ions are produced. (2)

1.2  The factor that does NOT affect bond length between twa,atoms is:

A The size of the atoms.

B  The difference in electronegativity between thexatoms.

C  The number of bonds between the atoms:

D  The valences of the atoms. (2)

1.3 Identify the intermolecular force that must be overeeme to convert the following
substance from a liquid to a gas: CH3OH

A London Forces

B Dipole-dipole forces

C  Hydrogen bonds

D lonic bonds (2)

1.4 Which of the following groups of'substances have the same intermolecular
forces present?

A NHs, CH3C?

B CHs, CO2

C H20,CO

D HC{ H20 (2)

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

2.1 Ammonia (NHs) is a colourless, poisonous gas. It is synthesized by the
Haber-Bosch process, in which nitrogen gas and hydrogen gas are reacted at
high temperature and pressure. Ammonia has a lone pair.

2.1.1 Define the term lone pair.

2.1.2 Name and explain the type of chemical bond between nitrogen and
hydrogen.

2.1.3 Draw the Lewis structure for the ammonia molecule.
2.1.4 Name the shape of the ammonia molecule.
2.2  Ammonia reacts with a hydrogen ion to form NHJ .
2.2.1  How many electrons surround the central’atom in'NH;?
2.2.2 Name the type of bond between ammonia and/hydrogen ions in NHj.
2.3 Phosphine (PH3) and Ammonia (NHs) are molecules that have the same shape.
Explain why the boiling point of PHs is less than that of NHs.
QUESTION 3 (Start on a new page.)

The diagram below represents the bonding that takes place in a molecule.
O=X=0

The electronegativity difference betweéen element X and oxygen is 1,0.
3.1 Define the term electrenegativity.

3.2 To which group in the periodic table does element X belong? Give a reason for
your answer. - 4

3.3 Identify element X.

(2)

3)
(2)
(2)

(2)

(2)

(3)
[16]

(2)

(2)
(1)



https://www.seeacademy.co.za
https://www.seeacademy.co.za

Downloaded from SEE acad

emy: www.seeacademy.co.za

PHYSICAL SCIENCES: CHEMISTRY

(PAPER 2)

GRADE 11

3.4 Is the molecule XOz2 polar or non-polar? Explain your answer fully.
Use the table below to answer the questions that follow.

BOND BOND ENERGY BOND LENGTH
(k.J.mol-1)
O-H 463 96
N-H 389 100,8
C-C 348 154

3.5 Define the term bond energy.

3.6 From the data provided, what is the relationship between‘bondlength and bond

energy?

QUESTION 4 (Start on a new page.)

The graph below shows the boiling points of differentisubstances from groups 15 and

16 on the periodic table.

Boiling point (K)

273 .
e H2S
”Hh\ﬂ/.
1734 °
- PH,
|
e Y
2 3
Period

4.1 Define the term boiling point in words.

4.2  Explain, in terms of the strengths of intermolecular forces, why the boiling points
of H20 and NH3s are much higher than those of the rest of group 15 and 16.

(2)
(2)

(2)
[11]

(2)

(3)
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4.3  The boiling points increase from H2S to HzTe.
4.3.1 Identify the strongest type of intermolecular forces present. (1)
4.3.2 Explain the trend that can be seen in their boiling points. (2)

4.3.3 Give the formula of one of the above mentioned compounds that will be a
liquid at 0 °C? (1)

4.4 In the laboratory you are provided with the following chemicals:
Cf2, SO2 and NaBr
4.4.1 |dentify the intermolecular forces in each of the ‘above compounds. (3)
4.4.2 Which ONE of the above chemicals will have the highest vapour
pressure? Explain the answer. (3)

[15]

TOTAL: 50
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DATA FOR PHYSICAL SCIENCES GRADE 11
PAPER 2 (CHEMISTRY)

GEGEWENS VIR FISIESE WETENSKAPPE GRAAD 11
VRAESTEL 2 (CHEMIE)

TABLE 1: PHYSICAL CONSTANTS/TABEL 1: FISIESE KONSTANTES

NAME/NAAM SYMBOL/SIMBOOL VALUE/WAARDE
Avogadro s onstante N 6,02 %407 mot”
Moléro gaskonsiante R 8,31 K mol”
Standasrdruk P’ 1,013 x 10° Pa
I\I\jgllglr‘eg Zzgfg?u%eeabt yS; 7F')D Vm 22,4 dm3-mol”!
Standatrdtemporatuur i 273K

TABLE 2: FORMULAE/TABEL 2: FORMULES

p1V1 :p2V2 pVZnRT

T1 T2

M N,

=Y c=" OR/OF c=T
V. Y MV
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