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Instructions 

· The question paper consists of 12 questions.

· Answer all the questions.
· Answer section A on the answer sheet provided.
· Answer section B on the folio sheets provided. 

· A non-programmable calculator may be used.
· Number the answers correctly according to the numbering system used on this question paper.

· A data sheet will be provided for your use.
· Round off to two (2) decimal places unless otherwise stated.

· Please leave a line between sub-questions.

· RULE OFF after each QUESTION for Section B.

_____________________________________________________________________________

SECTION A

- Answer on the answer sheet -

QUESTION 1:Give ONE word/term for each of the following descriptions.  Write only the word/term next        



  to the question number (1.1 – 1.5) on the attached ANSWER SHEET.

1.1 The name for a  mixture that consists of more than one phase and the substances 
can be separated easily.








1.2
The number, on the periodic table, that specifies the number of nucleons in 

the nucleus of a particular element.
1.3
The amount of energy required to remove the outer most electron from an 
atom in the gaseous phase .
1.4
In a phase change, no change in the mass, number of atoms and the number of particles occurs.
1.5
The upward movement of water through cement and bricks that cause moistness in homes.










[5]







QUESTION 2: False Statements

CORRECT the statement by writing down ONLY the incorrect section.

2.1
Covalent bonding involves the transfer of electrons.

2.2
The Law of Constant Mass states that elements combine in fixed ratios with one 

another in chemical compounds.
2.3
To boil water, energy must be given off or else the process stops.
2.4
Hard water is water that contains Ca2+ ions and Na+ ions.
2.5
Heat capacity is a measure of the average speed and average kinetic energy of the particles of a 
substance.




















[2 x 5 = 10]
QUESTION 3: Multiple choice: Four possible options are provided as answers to the following questions.  Each question has only ONE correct answer.  Choose the answer and make a cross (X) in the block (A – D) next to the question number (3.1 – 3.5) on the attached ANSWER SHEET.
3.1
The bonding within the NH3 molecule is…

i) More ionic than covalent

ii) More covalent than ionic

iii) Intermolecular

iv) Intramolecular

Choose the correct combination

A. i, iii and iv




B.
i and ii

C.
ii and iii




D.
ii and iv

3.2
Species X has a valence electron configuration of s2 and element Z has a 
valence electron configuration of s2p5. Which one of the following is the most likely? 
formula of a compound formed between X and Z?
A.  
X2Z 





B.  
XZ 

C. 
X2Z3 





D.  
XZ2 
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Identify the type of reaction:    2HgO                    2Hg   +   O2             

A.
Melting




B.
Decomposition

C.
Electrolysis




D.
Synthesis 
3.4
The biggest difference between the nitrogen cycle and the water cycle is that 

A.  
the water cycle contains physical and chemical changes.

B.  
the nitrogen cycle contains physical and chemical changes.

C.  
the water cycle contains chemical changes only

D.  
none of the above.
3.5
Ammonia is prepared industrially by the____________ process.


A.
Haber 



B.
Contact

C.
Ostwald



D.
Bacteria

























[2 X 5 = 10]

SUB – TOTAL: 25

_____________________________________________________________________________

SECTION B

- Answer all questions on the folio pages provided -

Please leave a line between sub-questions.

RULE OFF after each QUESTION for Section B
QUESTION 4
4.1
Complete the table below (write down the question number and the answer only)
	Atom/Ion
	Atomic number
	Number of neutrons
	Number of electrons

	Iron (neutral)
	4.1.1
	30
	4.1.2

	4.1.3 (name)
	12
	12
	12
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6


	4.1.4
	4.1.5
	6
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2-
	6
	7
	4.1.6















(6)
4.2
Fill in the missing word(s)…
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   and   
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 are known as ……………. of one another



(2)
4.3 Carbon-12 constitutes 98.89 of all carbon atoms and serves as the standard for the atomic mass scale; carbon-13 is the only magnetic carbon, which makes it very important for structural studies of compounds containing carbon. Carbon-14 is produced by cosmic ray bombardment of nitrogen. It is radioactive with a half-life of 5,760 years. The amount of carbon-14 remaining in historical artifacts can be used to estimate their age.

(Microsoft ® Encarta ® 2007. © 1993-2006 Microsoft Corporation.)
Prove by calculation that the relative atomic mass of Carbon is 12.0111

(3)

(Ignore the carbon 14)
4.4
For each of the mixtures appearing on the table, choose a separation technique 

from the following list. You want to keep all the substances from the mixture. 

Write down the letter and the separation technique next to it.
	Hand sorting; Magnetism; Evaporation; Filtration; 

Separating funnel method; Distillation; Chromatography;  Fractional Distillation


	MIXTURE
	SEPARATION METHOD

	Peas and beans
	A

	Water and ethanol
	B

	Muddy water 
	C

	Different dyes used to dye a substance
	D

	Alcohol and oil
	E















(5)
4.5
Name a person who has been directly involved with the development of the 
atomic model.









(2)
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QUESTION 5
The table below illustrates the first ionization energies for elements in the first two periods

	Period
	Element
	First ionization energy (kJ.mol-1)

	1
	H
	1312

	
	He
	2372

	2
	Li
	520

	
	Be
	899

	
	B
	801

	
	C
	1086

	
	N
	1402

	
	O
	1314

	
	F
	1681

	
	Ne
	2081


5.1
The ionization energies of the elements in the same period seems to increase
from group 1 to group 8. There are however a few elements that do not 
conform to this trend. Explain why Boron is one of these.



(3)
5.2
Name 1 factor that influences the ionization energy.




(2)

5.3
Substantiate the statement below with reference to the table above.



 “It is safer to use helium gas than hydrogen gas in balloons”


(2)
5.4
What type of bonding occurs between the atoms in the oxygen molecule?   
(1)

5.5
Is the oxygen molecule polar or non-polar? Explain.




(3)

             [11]

QUESTION 6
6.
Consider the reaction of aluminium with fluorine gas…

Al    +    F2              Product

6.1
Give the chemical formula for the product.





(2)

6.2
Use Lewis notation to show the formation of the product in the following step.

a.
 Cation formation








(2)


b.
 Anion formation








(2)


c.
 Crystal lattice formation (balanced)





(2)
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QUESTION 7
7.1
Show that the law of conservation of mass is valid for the following reaction:



      NaOH   +    HCl                   NaCl   +   H2O
(3)

7.2
Make use of bond energies to determine whether the combustion of methane in oxygen to form carbon dioxide and water, is exothermic or endothermic. The balanced equation is given as well as the molecule shapes and bond energies.  



           CH4   +   2O2                  CO2   +    2H2O



       Molecule shapes and bonds. (Not in any specific order)



[image: image5]
	Bond
	Bond energy (kJ.mol-1)
	Bond
	Bond energy (kJ.mol-1)
	Bond
	Bond energy (kJ.mol-1)

	H – H 
	436
	C – C 
	348
	C = O
	745

	C – H 
	413
	O – H 
	463
	O = O
	498


7.2.1
Calculate the total energy needed to break bonds.
(3)

7.2.2

Calculate the total energy needed to form new bonds.
(3)

7.2.3

Is this an exo- or endothermic reaction?
(2)
7.3

Complete the table for the combustion of sulphur:


	Substance
	Flame colour
	Name of product formed 
	Incomplete equation

(complete and balance it)

	Sulphur
	7.3.1
	7.3.2
	7.3.3  S  +  O         SO














         
 (4)

7.3.4
Calculate the mass of sulphur that should be burnt to produce 30g of sulphur dioxide.
(4)
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QUESTION 8
8.1
Draw a temperature vs. time graph for all the phase changes in water. 

           
Show ONLY the following labels:



              Freezing point,  Melting,  boiling, solid 
(5)

8.2 
Write a balanced chemical reaction equation for the following:

8.2.1

silver nitrate  +  sodium chloride                  silver chloride   +   sodium nitrate
(3)

8.2.2

Draw an Aufbau diagram for sodium ion and chloride ion.               
(4)



[12]
QUESTION 9
9.
During an experiment of the analysis of ions, half of the label of a container came off and the science learner wants to conduct experiments to determine what the rest of the label should read. All he can see on the label is Ca. The ionic solid which he has labelled (CaX) is dissolved in water forming a solution. He then treats this solution with the following two solutions, AgNO3 and BaNO3. The following results were obtained.

	Solution
	Appearance of solution

	AgNO3
	Remains clear

	BaNO3
	Precipitate formed


9.1
Formulate a possible investigative question for this experiment.


(2)

9.2
Give the chemical name for BaNO3.






(2)
9.3
If dilute nitric acid was then added to the solution containing the precipitate
and the precipitate remained, what could the anion “X” possibly be?


(2)
9.4
If the ionic solid was Ca(OH)2, write a chemical reaction showing how it dissolves 
in water.










(3)
9.5
Would the resultant solution be acid or basic for question 9.4?


(2)
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QUESTION 10
10.
Rusting occurs when atmospheric oxygen reacts with iron.
O2   +   Fe    (   Fe2O3
10.1
Balance the above reaction.







(3)
10.2
What type of reaction is this? A synthesis or decomposition reaction.

(2)
10.3
Determine the relative molecular mass of Fe2O3.




(3)
10.4
Where in our everyday life can the consequence of rusting be costly?

(2)
10.5
What can one do to prevent metals, such as iron, from rusting?


(2)












         [12]
QUESTION 11
11.1
Starting at the ocean, describe in point form, the movement of a water droplet in 

the water cycle. Include at least 6 processes.





(7)

11.2
Name two types of reservoirs on earth excluding the oceans and lakes.

(2)

The structure of water molecules

The water molecule is bent at an angle. This gives the molecule two distinct sides. On one side is the oxygen atom with eight electrons, which gives a slight negative charge to that side. On the other side are the two hydrogen atoms, which give that side a slight positive charge. The charges at the opposite sides make the water molecule into a dipolar molecule. Also, the hydrogen atoms bound to the oxygen can reach out to oxygen atoms in other water molecules and hold onto them by means of hydrogen bonds. 

                                        [image: image6.png]
11.3
Draw two water molecules.  Label the hydrogen bond and the covalent bond.
(3)

11.4
On your diagram indicate the more negative part(s) of the water molecule with 
a minus sign.









(1)
11.5
How would the properties of water change if the angle made between the 
atoms were 180° instead of 105°? Describe a difference that we might 
experience in the natural world.   






(2)
11.6
In a table format explain the difference between evaporation and boiling.

(2)
11.7
What property of water makes it possible for an insect such as a mosquito to be 

able to stand on the surface of the water. 





(2)
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QUESTION 12
12.
Nitrogen is one of the most important elements in the world. In fact it is the 5th 

most abundant element in the universe. The flow diagram represents the 

nitrogen cycle. 

[image: image7]
12.1
What causes the change represented by A in a natural manner?


(2)

12.2
Which process is indicated by C?







(2)

12.3
In the conversion of atmospheric nitrogen to nitrates through lightning, 

nitrogen dioxide reacts with water. Write down the NAME of the products formed 

from this chemical reaction.







(2)
12.4
Which process is represented by D?






(2)

12.5
Ammonia can also be produced artificially, as indicated by A. Write down a 
balanced chemical equation for the reaction.





(3)

12.6
What is represented by B?








(2)

12.7 Ammonia reacts with Nitric acid to form Ammonium Nitrate. 
What is Ammonium Nitrate used for?






(2)

         [15]

_____________________________________________________________________________________
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