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Instructions 

· The question paper consists of 6 questions

· Answer all the questions

· Answer section A on the answer sheet provided

· Answer section B on the folio sheets provided and answer each question on a new side of a page.

· 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.

------------------------------------------------------------------------------------------------------------

SECTION A

- Answer on the answer sheet -

QUESTION 1: One-word questions

Give one word/term for each of the following descriptions. Write only the correct word/term next to the question number (1.1 – 1.3) on the answer sheet.

1.1
A solution that has the maximum quantity of solute particles per unit volume

of solvent at a particular temperature.






(1)

1.2
The industrial process of ammonia.






(1)

1.3
If the total energy absorbed to break bonds is greater than the total energy released to form new bonds, the reaction is said to be… 





(1)

[3]

QUESTION 2: False Statements

CORRECT the statement by writing down ONLY the incorrect section correctly.

2.1
Ba(NO3)2 solution can be used to test for the presence of bromine ions 

(2)

2.2
Latent heat is the amount of heat needed to increase the temperature of 1kg of 

a substance with 1oC.








(2)

2.3
The process that involves changing from liquid phase to solid phase is the freezing
point.











(2)

[6]
QUESTION 3: Multiple choice

Four possible options are provided as answers to the following questions.

Each question has only 1 correct answer. Choose the correct answer and make a

Cross (X) over the letter (A – D) next to the relevant question number (3.1 – 3.3)

3.1
Which of the following factors affect the conductivity of a solution…
i)
The temperature of the solution




ii)
The chemical nature of the compound
iii)
The amount of solute in the solution


iv) The solubility of the electrolytic salt
A) i and iii

B) i, ii and iv

C) iii and iv

D)
All of the above
3.2
The process of conversion of free nitrogen gas into its usable compounds of 
nitrogen is called ____________.

A.  nitrogen assimilation



B.  nitrogen fixation

C.  denitrification




D.  nitrification

3.3
The balancing numbers of the following equation given in order from left to right are:

Pb(OH)2      +    HCl                   H2O     +     PbCl2
 (remember that a ‘1’ means nothing is written in front of the formula)
A.  2,2,2,1




B.  1,2,2,1
C.  2,2,1,1




D.  2,1,1,2
[ 3 x 2 = 6 ]

SUB – TOTAL: 15
P.T.O…
SECTION B

QUESTION 4 (Hydrosphere and ions in solution)
4.1
The conductivity of three samples: Sugar (a molecular solid), MgCl2 (ionic solid) and HCl (gas) were tested using the apparatus depicted below…
[image: image4.jpg]



All three of the samples were dissolved in water one at a time and then tested.
4.1.1
What is the name given to a solution where water is used as the solvent

(1)
4.1.1
Show, using chemical reactions, how the following dissolve in water.
a) MgCl2










(2)
b) HCl











(2)

4.1.2
What is the name given to the reaction in 4.1.1a?




(1)
4.1.3
Why can the dissolution of sugar not be written as a chemical reaction?

(2)
4.2
The test tubes A, B and C contain solutions of unknown potassium salts. The following observations were made during the practical investigation to identify the solutions in the test tube.
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a) 
A white precipitate formed when silver nitrate was added to test tube A

b)
A white precipitate formed in test tubes B and C when barium chloride was added

c) 
The precipitate in test tube B dissolved in Nitric acid and a gas was released

d)
The precipitate in test tube C did not dissolved when nitric acid was added
4.2.1
Give the chemical equation for silver nitrate





(1)
4.2.2
Use the given information to determine the solutions in…


a) test tube B 
b) test tube C






(4)

4.2.3
What could the gas, released in test tube B, possibly be?



(2)











          
          [15]
QUESTION 5 (Global Cycles)
5.1
Draw a simple diagram of the water cycle and label it.




(4)

5.2
What type of change does the water molecule undergo during the water cycle?
(1)

5.3 When water freezes, it expands and can float. Explain in terms of the structure 

of ice why this is so.









(2)

5.4 The forces of attraction between molecules of the same type of substance are
forces of adhesion or forces of cohesion? (Write down the correct one)

(1)
5.5 Study the following diagram.
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(A diagram taken from http://www.soils.agri.umn.edu/academics/classes/soil2125/doc/s9chap2.htm)
5.5.1
Write down the correct sequence for the process for A and balance the equations where necessary ?









(2)



NO2 + H2O → HNO3 + NO  

N2 + O2 + LIGHTNING  →  NO

2NO + O2  →  2NO2
5.5.2 Choose the letters in the following table that match up with the blocks in the diagram

	Letter
	A
	B
	C
	D
	E

	Section on the diagram
	lightning
	assimilation
	nitrification
	denitrification
	ammonification














(2)

5.5.3 Name and explain the problem caused when heavy rains wash nitrates out of 

the soil and into rivers, dams and lakes.






(3)
          

         [15]
QUESTION 6
6.1
Consider the following reaction: CH4   +   2O2         CO2    +       H2O

The bonding energies for the bonds are:
C – H 
: 413 kJ∙mol-1
O = O
: 498 kJ∙mol-1
C = O
: 805 kJ∙mol-1
O – H 
: 464 kJ∙mol-1
6.1.1
Calculate the total energy needed to break the bonds in all the reactants.

(4)

6.1.2
Calculate all the energy released to from the bonds in the products.


(4)

6.1.3
Is this an endo- or exothermic reaction? Explain your answer.


(2)

6.2
Calculate the mass of hydrogen needed to produce 1000 g of water when sufficient oxygen is available?  








(5)












          [15]
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