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INSTRUCTIONS 

1. Answer ALL questions in section A and any three (3) questions in section B 

2. Each question in section A carries 10 marks and each question in section B carries 20 marks 

MARK ALLOCATION 

QUESTION MARKS 

SECTION A: 1. 10 

                     2. 10 

                     3. 10 

                     4. 10 

SECTION B: 5 20 

                     6 20 

                     7 20 

                     8 20 

TOTAL POSSIBLE MARKS 100 
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SECTION A 

1) a) Classify each of the following as a mixture or a pure substance: 

(i) Pea soup. 

(ii) The content of propane tank. 

(iii)Lead. 

(iv) Urine. 

(v) A multivitamin tablet.       [5 marks] 

 

b) Hydrogen peroxide, often used in solutions to cleanse cuts and scrapes, breaks down to 

yield water and oxygen: ��������	
������� → ������ + ����� 

(i) Identify the reactants and products.     [2 marks] 

(ii) Which of the substances are chemical compounds, and which are elements?  

          [3 marks] 

2)  a)  Calculate the density of mercury if 1.00 x 10
2
 occupies a volume of 7.36 cm

3
.  

           [3 marks] 

b) Calculate the volume of 65.0 g of liquid methanol (wood alcohol) if its density is 0.791 

g/mL.          [3 marks] 

c) What is the mass in grams of a cube of gold (density = 19.32 g/cm
3
) if the length of the 

cube is 2.00 cm.        [4 marks] 

3) Calculate ∆G° at 1273K for the following reaction 3 2( ) ( ) ( )CaCO s CaO s CO g+�  and 

hence determine if the reaction is spontaneous at 1 bar pressure. fH∆
o

 values are; 1206.9−

635.1− , and 393.5kJ−  for CaCO3 (s), CaO(s), and CO2 (g) respectively. The S
o
 values are 

92.9, 38.2, 213.7 J/K for CaCO3 (s), CaO(s), and CO2 (g) respectively   [10 marks] 

 

4) a)   The initial temperature of a 350 g sample of iron is 293.2 K. If the sample absorbs 2.5 kJ  

of energy as heat, what is its final temperature?  The specific heat capacity of iron is 

0.45Jg
-1

K
-1

         [4 marks] 

b) Using the following rate equation; 2rate = [ ][B] ,k A what is the order of reaction with 

respect to A and B, what is the overall order of reaction?    [3 marks] 

c) Using the rate expression in question “4 b” above, by what factor does the rate change if 

the concentration of B is halved and that of A is unchanged?  [3 marks]  
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SECTION B 

3) a)  Write the electron configuration for the following ions. 

(i) Rb
+
 

(ii) Br
-
  

(iii)S
2-

  

(iv) Ba
2+

  

(v) Al
3+

              [10 marks] 

 

b) Give the number of protons, neutrons, and electrons in each of the following species: 

(i) ������ − 13                [2 marks] 

(ii) ��
��                  [2 marks] 

(iii) ����
���                  [3 marks] 

(iv) ����
���                 [3 marks] 

 

4) a)  Sulphur (S) is a non-metallic element that is present in coal. When coal is burned, sulphur                           

      is converted to sulphur dioxide and eventually to sulfuric acid, which gives rise to the    

      acid rain phenomenon. How many atoms are in 25.1 g of S?         [5 marks] 

b) Methane (CH4) is the principal component of natural gas. How many moles of CH4 are 

present in 4.83 g of CH4?       [5 marks] 

c) Phosphoric acid (H3PO4) is a colourless, syrupy liquid used in detergents, fertilizers, 

toothpastes, and in carbonated beverages for a “tangy” flavour. Calculate the percent 

composition by mass of H, P, and O in this compound.   [10 marks] 
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5) a)  A reaction occurs via second order kinetics, write the rate law for the reaction and what  

     would be the units of the rate constant for such a reaction.   [2 marks]  

 

b) Copy and complete the table below for data that was obtained for a reaction in aqueous 

solution at different temperatures.        [8 marks] 

 Temperature/ K Rate Constant (k) s
-1  

1/T   ln k 

 288    2.51x10
-4

 

 293    4.57x10
-4

 

 303    1.445 x 10
-3

 

 313    4.113x10
-3

 

c) Plot a graph of 1ln   k vs
T

 and hence determine the activation energy of the reaction  

          [10 marks] 

 

6) a) A mixture at equilibrium contains SO2, O2, and SO3, at concentrations of 33.2 10−
×  M,  

      34.5 10−
× M, and 22.9 10−

× M respectively. Calculate the equilibrium constant (Kc) for the  

       following reaction at the particular temperature of interest. 

 2 2 32 ( ) ( ) 2 ( )SO g O g SO g+ �        [4 marks] 

b) Calculate the p-function of concentration of the various ions in a 1.0 L solution that is                                                                     

    22.5 10−
×  M in acetic acid and 34.75 10−

× M NaOH. Ka value for acetic acid is 51.76 10−
×  

           [12 marks] 

       c) The radioactive isotope of Br ( )82

35
Br  decays by emission of a beta particle.  

(i) What is a beta particle?       [1 mark] 

(ii) Write the balanced equation for the decay of Br-82   [3 marks] 
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