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STRUCTURE OF THIS PAPER

	Section
	Suggested working time
	No. of questions available
	No. of questions to be attempted
	Marks

	One

Multiple
Choice
	30 minutes

	20
	20
	40

	Two
Short

Response
	55 minutes

	11
	11
	50

	Three

Extended
Response
	35 minutes
	4
	3
	30

	Total
	120


Instructions to candidates

1. The rules for the Conduct of Curriculum examinations are detailed in the Student Information Handbook. Sitting this examination implies that you agree to abide by these rules.
2. Answer the questions according to the following instructions.

	Section One
	Answer all questions in the separate multiple-choice answer sheet provided.

	Section Two
	Answer all questions in the spaces provided in this Question/Answer Booklet.

	Section Three
	Answer all questions in the spaces provided in this Questions/Answer Booklet.


3. A blue or black ballpoint or ink pen should be used.
4. For full marks, chemical equations should refer only to those species consumed in the reaction and the new species produced. These species may be ions [for example Ag+ (aq)], molecules [for example NH3(g), NH3(aq), CH3COOH(l), CH3COOH(aq)] or solids [for example BaSO4(s), Cu(s), Na2SO4(s)].
5. Additional information which may be necessary to answer questions is located on the separate Chemistry data sheet.
6. Express numerical answers to three (3) significant figures and provide units where appropriate.

SECTION ONE – MULTIPLE CHOICE

(40 marks)
This section has 20 questions. Attempt ALL questions.
Answer all questions in Section 1 on the separate Multiple-Choice Answer Sheet provided, using a blue or black pen or B or 2B pencil. Each question is this part is worth 2 marks.

Suggested working time: 40 minutes
________________________________________________________________________

1.
Liquids take the shape of their container whereas solids do not. The reason for this behaviour is that


A
liquid molecules can change their shape to fit that of the container.


B 
liquid molecules undergo elastic collisions with each other and elastic 
substances change shape easily.


C
there are no forces of attraction between the molecules of a liquid.


D
the particles of a solid are held firmly in fixed positions by strong forces of 
attraction.

2.
The atomic number of the element boron is 5. The mass numbers of the only two naturally occurring 
isotopes of boron are 10 and 11. Which of the following statements about boron atoms is FALSE?


A
All boron atoms have the same nuclear charge


B
Almost all the mass of atoms of boron is concentrated in their nuclei


C
Some naturally occurring nuclei contain 6 neutrons


D
Some naturally occurring nuclei contain 6 protons
3.
Which of the following formulae is incorrect?


A
Fe2CO3

B
Zn3(PO4)2

C
NH4Cl
D
NaHCO3
4.
Which one of the following observations is correct for an acid-carbonate reaction in the laboratory?

A
The gas given off relights a glowing splint.

B
The gas given off makes a ‘pop’ sound when ignited.

C
The gas given off cannot be identified by any chemical test. 

D
The gas given off produces a white precipitate when bubbled through limewater solution.

5.
Which of the following does not change during any chemical reaction?

A
total number of molecules in the system

B
total volume of the system

C
total mass of the system

D
temperature of the system
6.
A sealed syringe holds a fixed volume of gas at a certain temperature and pressure. Which of the 
following will not cause a change in the pressure of the gas inside the syringe?

A
releasing half of the gas in the syringe


B
heating the syringe


C
reducing the volume of the syringe by pushing on the plunger


D
a decrease in atmospheric pressure

7.
The curves in the following diagram represent the energy distributions for the same gas sample 
under two different sets of condition A and B.
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Which of the following statements about conditions A and B is TRUE?
A
The average kinetic energy of the molecules under condition A is greater 

than under condition B.

B
A and B correspond to the same temperature but different volumes.

C
The temperature for B is greater than for A.

D
A and B correspond to the same volumes, but the pressure for A is greater 

than the pressure for B.
8.
Consider the following reactions:



I
NH3(g)  +  H2O(l)  ↔  NH4+(aq)  +  OH-(aq)



II
HCO3-(aq)  +  H2O(l)  ↔  H2CO3(aq)  +  OH-(aq)



III
H2O(l)  +  NH4+(aq)  ↔  H3O+(aq)  +  NH3(g)



IV
HSO4-(aq)  +  H2O(l)  ↔  H3O+(aq)  +  SO42-(aq)


In which of the above forward reactions is water acting as a base?


A
I and II.


B
III and IV.


C
I, II, III and IV. 


D
None of the above since water is a neutral substance.

9.
Sulfuric acid is a stronger acid than hydrofluoric acid for which of the following reasons?


A
The pH of the sulfuric acid is greater than the pH of the hydrofluoric acid when their



concentrations are similar.


B
Sulfuric acid has two ionisable hydrogens whereas hydrofluoric acid has only one.


C
Sulfuric acid is more soluble in water than hydrofluoric acid.


D
Sulfuric acid ionizes more in water solution than hydrofluoric acid.

10.
Which of the following statements about acids is incorrect?


A
Acids are compounds which contain hydrogen ions.


B
Acids release carbon dioxide gas when reacted with metal carbonates.


C
Acids have a pH less than 7.


D
Acids have a sour taste.

11.
Which of the following statements about bases is correct?


A
All concentrated bases are strong bases. 


B
The smaller the degree of dissociation, the lower the pH 


C
Strong bases have a pH greater than 7 while weak bases have a pH less than 7.


D
All bases are hydroxides.

12.
Three different solids in equal amounts are added to 200mL of water in a beaker. After continued 

stirring, it was noted that there was a white insoluble solid in the beaker. The three solids were most 

likely to be:

A
sodium sulphate, ammonium nitrate and potassium iodide

B
barium nitrate, potassium sulphate and sodium chloride

C
barium nitrate, calcium chloride and potassium iodide

D
copper nitrate, sodium sulphate and potassium carbonate

13.
Why does a 1.00 mol L-1 solution of calcium chloride (CaCl2) conduct an electric current even better 
than a 1.00 mol L-1 solution of sodium chloride (NaCl)?
A
CaCl2 has a higher molecular weight than NaCl.

B
111 grams of CaCl2 are needed for a 1.00 mol L-1 solution, while only 58.5 grams of NaCl 
are needed.

C
More ions are present in a given volume of 1 mol L-1 CaCl2 solution than in the same volume 

of 1 mol L-1 NaCl solution.

D
CaCl2 is more soluble in water than NaCl.

14.
Two elements have the following electron configurations





X:
2,8,4





Y:
2,6


Which one of the following represents the most likely formula of a compound formed between X and Y?

A
XY

B
X2Y

C
XY2

D
X2Y3
15.
Which two elements with the following number of electrons would be most likely to form an ionic bond.

A
11 and 12

B
11 and 17

C
12 and 14

D
18 and 16
16.
The atomic number of copper is 29 and its mass number is 64. The particles in a copper II ion (Cu2+) are:

A
29 protons,
29 electrons, 
35 neutrons


B
35 protons,
29 electrons,
29 neutrons


C
29 protons,
27 electrons,
35 neutrons


D
27 protons,
29 electrons,
35 neutrons

17.
Which of the following substances contain both ionic and covalent bonds?


A
MgF2

B
CH3CH2COOH(l)


C
Ca(NO3)2

D
HCl(g)

18.
Sulfuric acid is a stronger acid than hydrofluoric acid for which of the following reasons?


A
The pH of the sulfuric acid is greater than the pH of the hydrofluoric acid when their



concentrations are similar.


B
Sulfuric acid has two ionisable hydrogens whereas hydrofluoric acid has only one.


C
Sulfuric acid is more soluble in water than hydrofluoric acid.


D
Sulfuric acid ionizes more in water solution than hydrofluoric acid.

19. 
The chemical properties of an element are mainly influenced by its:


A
group in the periodic table


B
number of electrons


C
number of valence electrons


D
atomic number.

20.
Copper (II) nitrate decomposes on heating:

                                       heat



2Cu(NO3)2(s)      (     2CuO(s)  +  4NO2(g)  +  O2(g)


What mass of copper (II) nitrate must decompose to produce 100mL of oxygen at STP?

A
1.67g

B
3.34g


C
167g

D
        334g
END OF SECTION ONE

SECTION TWO – SHORT RESPONSE

(50 marks)

Section two contains twelve (12) questions. Attempt ALL questions in the spaces provided.

In this section, unless asked to write molecular equations, chemical equations should refer only to those species consumed in the reaction and the new species produced. These species may be ions [for example Ag+(aq), molecules [for example NH3(g),NH3(aq), CH3COOH(l ),  CH3COOH(aq)] or solids [for example BaSO4(s),Cu(s), Na2SO4(s)].
________________________________________________________________________

1.
(A)
Write formulae for the following substances:


(i) 
lithium sulfate _______________________________


(ii)
iron (III) oxide ________________________________
(iii) sodium hydrogen carbonate _____________________

(iv) dinitrogen pentoxide ___________________________

(v) ethanoic acid _________________________________

(B)
Name the following:

(i) PbI2  _________________________________________

(ii) Na2SO3 ______________________________________

(iii) FeF3
_____________________________________

(iv) Hg2(NO3)2  __________________________________

(v) Cu2O  _____________________________________


(5 marks)
2.
(A)
Classify the following substances as either METALLIC, IONIC OR COVALENT MOLECULAR

(i) Zinc oxide – ZnO ______________________________

(ii) Phosphorus pentoxide P2O5  _____________________

(iii) Mercury – Hg  ________________________________

(iv) Sulfur – S8  ___________________________________

(v) Ammonium iodide – NH4I  ________________________

(vi) Carbon dioxide – CO2  __________________________

(B)
Classify each of the following substances as:

Element, compound, homogeneous mixture (solution) or heterogeneous mixture.

(i) wine   _________________________________________

(ii) distilled water  __________________________________

(iii) vitamin C (C6H8O6)  ______________________________

(iv) solder  _________________________________________

(C)
Classify the following changes as chemical or physical:

(i) fractional distillation of liquid air  ______________________

(ii) cooking an egg in boiling water  _______________________

(iii) corrosion of a car door  ______________________________

(iv) burning wood to make charcoal  _______________________

(7 marks)
3.


Write balanced ionic equations for any reactions that occur in the following procedures.


If no reaction occurs, write "no reaction". 


(a)
Nitric acid solution is added to solid calcium hydroxide.                                                              [2 marks]


.............................................................................................................................................................................................................


(b)
Magnesium metal is added to a dilute hydrochloric acid.                                                             [2 marks]


.............................................................................................................................................................................................................
(c)
Ethanoic acid is added to powdered calcium carbonate.                                                             [2 marks]


.............................................................................................................................................................................................................
4.
(a)
Write a series of equations which show all the successive ionizations of phosphoric acid.

[3 marks]


........................................................................................................................................................................................

..............................................................................................................................................................................................

..............................................................................................................................................................................................
(b)
Using one or more of the equations from (a), describe the Bronsted-Lowry theory of acids and bases.





[4 marks]


........................................................................................................................................................................................

........................................................................................................................................................................................

........................................................................................................................................................................................


........................................................................................................................................................................................

........................................................................................................................................................................................
5.

Water at 20ºC in a small bowl is put into a freezer. Assume that at any instant, all of the water is at 


the same temperature.



(A)
Draw a graph to show how the temperature changes with time until the water falls to -10ºC.



(B)
Explain what is happening during each of the different regions of your graph.



____________________________________________________________




____________________________________________________________




____________________________________________________________




____________________________________________________________




____________________________________________________________
    (2 marks)
6.

(A)
What is the difference between evaporation and boiling?



______________________________________________________________



______________________________________________________________



______________________________________________________________



______________________________________________________________

(B)
What is sublimation?


______________________________________________________________


______________________________________________________________


______________________________________________________________



(C)
Why does sublimation occur?


______________________________________________________________


______________________________________________________________


______________________________________________________________


______________________________________________________________



(D)
Name 2 substances, which sublime easily?


______________________________________________________________













(4 marks)
7.
For each of the following reactions identify if a precipitate forms and write a balanced ionic equation 
for it. Also indicate the colour of the precipitate formed. If no reaction will occur, write “no 
observable reaction.”

i)
Barium chloride and silver sulphate solutions.


_______________________________________________________________
ii)
Iron II nitrate and calcium hydroxide solutions.


_______________________________________________________________
iii)
Barium bromide and sodium hydroxide solutions.

_______________________________________________________________

(5 MARKS)

8.
(A)
Under these headings classify each of the following substances.

Nitric acid, sugar, sodium chloride, water, barium sulfate, potassium hydroxide.

	Strong Electrolytes
	Weak Electrolytes
	Non Electrolytes

	
	
	


(B)
Which of these substances will produce a non-conducting aqueous solution.


________________________________________________________________











(3 MARKS)

9.
(A)
Complete the table by providing the information for the three unknown elements X, Y and Z.

	Unknown element
	Number of protons
	Number of neutrons
	Electron configuration
	Name of the element

	X


	12
	12
	
	

	Y


	
	17
	
	Chlorine

	Z


	
	18
	2,8,7
	


(B)
Briefly describe the nature of the elements Y and Z.


_________________________________________________________________

_________________________________________________________________


_________________________________________________________________











(4 MARKS)
10.
In the outline of the periodic table clearly indicate the following:


A. The group 17 elements


B. The noble gases


C. An element with 2 valence electrons


D. The second period


E. The element which forms a + 3 ion


F. The group which forms diatomic molecules

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	











(3 MARKS)

11.
In the reaction

                                  2Al (s)  +  6HCl (aq)  →  3H2 (g)  +  2AlCl3 (s)

a. What mass aluminium chloride would be produced by the action of excess hydrochloric acid on 40.0 grams of aluminium?

b. What volume of hydrogen gas at STP is also produced during this reaction?   

(4 MARKS)

END OF SECTION TWO

SECTION THREE – EXTENDED RESPONSE

(30 marks)

Section three has three (3) questions. Attempt ALL questions in the spaces provided.

In descriptive responses, marks are awarded for relevant chemical content, including equations, diagrams and illustrative examples of the chemistry you are describing.
Calculations are to be set out in detail. Marks will be awarded for correct equations and clear setting out, even if you cannot complete the calculation. Express numerical answers to three (3) significant figures and provide units where appropriate.
________________________________________________________________________

1.
In a laboratory experiment, 2.12g of sodium carbonate, Na2CO3(s), was dissolved in water and the resulting solution mixed with 10.0 mL of 1.00 mol L-1 copper (II) nitrate, Cu(NO3)2(aq) solution.  The resulting precipitate of insoluble copper carbonate, CuCO3(s), was washed and redissolved in a slight excess of dilute sulfuric acid.  Copper (II) sulfate was recovered by evaporation as the pentahydrate, CuSO4. 5H2O.

(a)
Calculate the number of moles of:

(i) 
Na2CO3
(ii)
Cu(NO3)2
(4 marks)

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

(b)
Using the moles of copper nitrate determined in part a, calculate the mass of CuCO3 (s) 


was precipitated?
(3 marks)

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

(c)
Assuming complete recovery of CuSO4.5H2O what was the mass of this product?

(3 marks)

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

2.










(10 MARKS)

The South American bombardier beetle has an unusual way of dealing with predators. When threatened, it releases an explosive spray of a boiling hot corrosive liquid containing benzoquinone.

Inside the beetle there are two separate chambers: one containing a solution of hydroquinone and hydrogen peroxide, the other containing a mixture of two enzymes. Enzymes are biological catalysts.

When the beetle is attacked, the mixture of hydroquinone and hydrogen peroxide is released into the reaction chamber containing the enzymes. Exothermic reactions then occur to produce benzoquinone and oxygen which is released explosively as a hot spray from a gland on the tip of its abdomen.

The equations for the two reactions are given below.

[image: image2.png]














hydroquinone



benzoquinone








(Equation 1)



          2H2O2(l)                 2H2O(l)       +      O2(g)









(Equation 2)
(a) A student investigates the effect of the concentration of hydrogen peroxide on the rate of the decomposition reaction (equation 2) in the laboratory. She adds a solid catalyst to   hydrogen peroxide solution and measures the rate at which oxygen is given off. 
(i) List TWO variables you would expect to control in this experiment.

_________________________________________________________________
_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

(ii) List the variable you would measure to determine the rate of reaction.
Variable you would measure 
(b) The table below shows the results of a series of experiments in which the initial rate of the reaction was found for different starting concentrations of hydrogen peroxide.

	Hydrogen peroxide

Concentration (mol L-1)


	Rate of decomposition (s-1)



	0.05


	0.13

	0.10


	0.27

	0.15


	0.41

	0.20


	0.53

	0.25


	0.75

	0.35


	0.94


(i) Plot the data on the graph paper below.


(ii) Based on the data above, write a conclusion for this experiment.

_________________________________________________________________
_________________________________________________________________


_________________________________________________________________


_________________________________________________________________

3. 
The equations below represent the reactions that occur in the manufacture of 

nitric acid from ammonia:


4NH3(g)     +
5O2(g)     (    4NO(g)   +   6H2O(g)
    2NO(g)     +      O2(g)      (     2NO2(g)
    3NO2(g)    +     H2O(l)   (
2HNO3(aq)   +   NO(g)
If 5.00 x 102 kg of ammonia (NH3(g)) is consumed in this process, calculate:

(a)
The mass of HNO3 produced.












(7 marks)

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

(b)
The final net volume of NO produced at STP.

(3 marks)
__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________










(5 MARKS)
END OF SECTION THREE
END OF EXAM
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