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ALEXANDER ROAD HIGH SCHOOL 
JUNE 2015                                                                                                   3 HOURS 

PHYSICAL SCIENCE PAPER 2 
MH, CO, KB                                                                                                         TOTAL = 150 

GRADE 12 
__________________________________________________________________________________ 

Instructions  

 The question paper consists of 11 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 and periodic table is provided for your use.  

 Round off to two (2) decimal places unless otherwise stated. 

_________________________________________________________________________ 
 

SECTION A 
- Answer on the answer sheet - 

 

QUESTION 1 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 (1.1 – 1.10) on the attached ANSWER SHEET. 
 
1.1 In the series-parallel circuit shown the values of the resistors are marked and the emf 

of the battery is E. V1 and V2 are the voltmeter readings. 

 
Which statement about V1, V2 and E is correct? 
A V1 = V2 = E  
B V1 > V2 = E 
C V1 + V2 = E 
D V1 = V2 < E 
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Questions 1.2 and 1.3 refer to the following reaction between 5g of marble chips (CaCO3) 

and an excess of hydrochloric acid (HCl). 

 

CaCO3(s) + 2 HCl (aq)             CaCl2 (aq) + CO2 (g) + H2O (l) 

 

1.2 The rate of the reaction between marble chips (CaCO3) and hydrochloric acid (HCl) 

  can be decreased by ….. 

 A adding water 

 B using 8g of marble chips 

 C heating the reaction vessel 

 D bubbling hydrogen chloride gas through the reaction mixture 

 

1.3 In amount of carbon dioxide gas produced will increase if… 

 A more HCl is used. 

 B a catalyst is added. 

 C 8g of marble chips is used. 

 D 5g of powdered marble (CaCO3) is used. 

 

1.4 In which of the following reactions will addition of more reactant(s) have no effect on  

 the rate of the reaction? 

 A H3O+(aq) + OH-(aq)              2H2O 

 B H2(g) + I2(g)                 2HI(g) 

 C CaCO3(s)           CaO(s) + CO2(g) 

 D H2(g) + CO2(g)           CO(g) + H2O(g) 

 

1.5 A student sets up an electrochemical cell as follows: 

Cd / Cd2+ // Sn2+ / Sn 

 Which one of the following statements is correct? 

 A Cd is the cathode. 

 B Sn is the positive electrode. 

 C Electrons flow from Sn to Cd through the voltmeter. 

 D  Electrons flow from Cd to Sn through the salt bridge. 
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1.6   Which of the following standard electrochemical cells will give the highest emf? 

 

 A 2I- / I2 // Ag+ / Ag 

 B Mg / Mg2+ // Mn2+ / Mn 

 C Cr / Cr2+ // Cu2+ / Cu 

 D Pb / Pb2+ // Hg2+ / Hg 

 

1.7    The reversible reaction  2HI(g)             H2(g) + I2(g)  has reached equilibrium  

 in a closed container.  The Kc value for this reaction is 0,016 at 793K.  Which one of  

 the following statements for this reaction at equilibrium is true? 

 A n(HI) = n(H2) 

 B n(HI) = n(I 2) + n(H2) 

 C [HI] = constant 

 D [HI] < [I 2] 

 

1.8 Which one of the following bases would have the lowest Kb value? 

A NaOH 

B KOH 

C Ca(OH)2 

D LiOH 

 

1.9 A solution of NaOH has a concentration of 1 x 10 -2mol.dm3. What would the pH of the 

solution be? 

A 2 

B 2,70 

C 11,30 

D 12  

 

1.10 Arrange the following in order of increasing boiling points. 

A HBr, H2O, BF3 

B HBr, BF3 , H2O 

C H2O, HBr, BF3  

D BF3, HBr, H2O               SUB – TOTAL: 20 

 



 4 

SECTION B 
- Answer all questions on the folio pages provided - 

 
QUESTION 2: 

In the circuit each of the cells has an emf of 1,5 V. The reading on the ammeter is 0,6 A. 

Two resistors of 6Ω and 12Ω are connected in parallel. Ignore the resistance of the ammeter 

and connecting wires. 

 

   
2.1 The resistors are known to obey Ohm’s law. Explain what this means and support 

your explanation with a rough labelled sketch graph.      (2) 

2.2 Calculate the reading on the voltmeter       (4) 

2.3 Calculate the internal resistance of each cell.       (5) 

2.4 Calculate the energy dissipated per second in each cell as a result of its internal 

resistance.           (4) 

2.5 If a voltmeter is connected between points D and E, across the ammeter, what will be 

the reading on it?          (1)  

2.6 If the ammeter is removed, but the voltmeter remains connected over the open circuit, 

between D and E, what will be the reading on it now?     (1)

             [17] 
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QUESTION 3: 
 

The sketch represents the potential energy diagram for the reaction:  

 
 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   
. 

3.1  What is the heat of reaction (ΔH) for the reaction H2(g) + I2(g) →  2HI(g) ? (1) 

3.2 What is the activation energy for the reaction H2(g) + I2(g) →  2HI(g) ?   (1) 

3.3 What is the activation energy for the reaction 2HI(g)  →  H2(g) + I2(g) ?  (1)  

3.4 What change can be made to obtain the cure represented by the broken line? (1) 

3.5 Which one of the reactions (forward or reverse) is exothermic  

(forward or reverse)?         (1)

                                                   [5] 

REACTION CO-ORDINATE 
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QUESTION 4 
 
The factors affecting reaction rate of the following reaction is investigated: 

Mg (s) + 2HCl (aq)                  H2 (g) + MgCl2 (aq) 

Excess hydrochloric acid is used under each of the five sets of varied conditions.  The 

hydrogen produced is collected in an inverted measuring cilinder by the downward 

displacement of water.  The volume of hydrogen produced is recorded over fixed time 

intervals. 

 

Experiment 

number 

[HCl]          

mol.dm-3 

Temperature     

°C 

State of 0.05g 

Mg 

CuSO4 

catalyst 

added 

1 0.5 20 Ribbon No 

2 0.25 20 Ribbon No 

3 0.5 40 Ribbon No 

4 0.5 20 Powder No 

5 0.5 20 Ribbon Yes 

 

4.1 The graph below represents the volume of hydrogen produced over time for  

Experiments 1, 2 and 3.  Experiment 1 is represented by graph C. Which graph 

represents Experiment 2 and which one represents Experiment 3? Motivate  

your answer in terms of reaction rate and final volume of hydrogen produced. (4)  
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4.2 Would you expect a faster, slower or equal rate of reaction when comparing  

Experiment 4 with Experiment 1?  Motivate your answer in terms of the collision 

theory.              (4) 

4.3 How would you expect the catalyst in Experiment 5 to impact on the reaction rate  

recorded for Experiment 1?  Motivate your answer in terms of the collision theory.   (4) 

             [12] 

QUESTION 5 

 

5.1   State Le Chatelier’s Principle.           (2) 

 

5.2   The following system is in equilibrium.  The temperature is 25°C and the  

colour of the solution is violet.  

 

                 CoCl42- + 6H2O          [Co(H2O)6]2+ + 4Cl-              (ΔH < 0) 

          Blue   Pink 

 

5.2.1 Define the term dynamic equilibrium.                                  (2) 

5.2.2 What will you observe if water is added to the system?  Motivate your answer.    (2) 

5.2.3 What will be the colour change in the original solution if salt was added to  

        the system?              (1) 

5.2.4 What is the phenomenon in 5.2.3 called?          (1) 

5.2.5 The original solution is cooled down to 0°C.  State the colour change.              (1) 

5.2.6 Explain the colour change in 5.2.5 in terms of Le Chatelier’s Principle.                     (3) 

             [12] 

QUESTION 6 
 
The catalytic oxidation of ammonia is represented by the equation below: 
 

4NH3 (g) + 5O2 (g)                      4NO (g)  +  6H2O (g) 
 
2,0 mol of ammonia gas and 1,0 mol of oxygen gas are placed in a 2,0 dm3 container at 

1 000 kPa and allowed to reach equilibrium at 1 000°C.  At this temperature and pressure 

the amount of water vapour present is 0,6 mol. 

 

6.1   Calculate the value of the equilibrium constant at this temperature.      (8) 

6.2   Briefly explain the significance of the value obtained in 6.1.       (1) 
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6.3   It is found that at a temperature of 500°C the value of the equilibrium constant  

      is greater than the value calculated in 6.1. What is the sign of ΔH for the  

      reaction mentioned above?           (1) 

6.4   Explain your answer in 6.3.           (3) 

              [13] 

QUESTION 7 
 
When hydrogen is burned in oxygen, water vapour (steam) is formed. 
 

 
Assume 25g of hydrogen is burned in an excess of oxygen to yield 140g of steam. 
 
7.1   Define the molar mass.         (1) 
 
7.2   Define limiting reagent in a chemical reaction.      (2) 
 
7.3   Write a balanced equation for the above reaction.     (3) 
 
7.4   Identify the limiting reagent in the reaction.  Give a reason for your answer. (2) 
 
7.5   Calculate the percentage yield of steam for the above reaction.   (8) 
 
             [15] 
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QUESTION 8 
 

 

      X      Y  

 
8.1   Distinguish between the energy transformation that takes place in X and Y. (2) 
 
8.2   State the two functions of the saltbridge in Y.      (2) 
 
8.3   Which electrode in X and Y will be the anode?  Motive your answer in each  

case.            (4) 
 
8.4   Write down the half reactions that will take place at A, B, C and D   (4) 
 
8.5   Write the nett balanced equations for the reactions taking place at X and Y. (4) 
 
8.6   Calculate E° of cell Y.         (4) 
 
             [20] 

QUESTION 9 
  

9.1 Define the term hydrolysis.         (2) 
 
9.2 Complete the table (by writing down the question number and answer only)  (6) 

 

 
Salt 

 

Does 
Hydrolysis 

occur 
(YES or NO) 

 
Acidic, Basic or 

Neutral Salt 

 
Suitable indicator to 

confirm 

NH4Cl 9.2.1 9.2.3 9.2.5 

NaCl 9.2.2 9.2.4 9.2.6 

 
             [8] 

 
 
 

Graphite 
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QUESTION 10 
 
10.1 HX represents an unknown acid. This unknown acid has an initial concentration of 

1x10-2mol.dm-3 and a pH of 4. 

 

10.1.1 Define a strong acid          (2) 

10.1.2 Determine the [H3O+] in the solution.       (2) 

10.1.3 Is this a strong or weak acid? Explain your answer.     (2) 

 

10.2 In a titration, 25cm3 of a sodium carbonate (Na2CO3) solution of unknown 

concentration, is placed in a conical flask and is neutralised by 20cm3 of the 

hydrochloric acid (HCl) solution of concentration 0,1 mol.dm-3. The reaction is 

represented by the following equation. 

                

10.2.1 Name a suitable indicator for this titration.      (1) 

10.2.2 Calculate the concentration of the unknown Na2CO3 solution.    (4) 

10.2.3 Determine the pH the HCl solution.       (3) 

10.2.4 If H2SO4 of the same concentration was used instead of the HCl, how  

would this affect the pH? Write only INCREASE, DECREASE or STAY  

THE SAME.            (2)  

             [16] 

QUESTION 11 

11.1 From the list below, state which intermolecular forces exist in each of the following 

substances . 

 Dipole-dipole, ion-dipole, London forces, hydrogen bond  

a) Ne 

b) HBr 

c) HF                  (3) 

            

11.2 A learner has two bottles of clear solutions but has lost the labels for the bottles. He 

know one is NH3 and the other is BF3. Using iodine crystals he was able to determine 

which bottle was which. Using your knowledge of intermolecular forces, explain how 

he was able to tell the difference between the two solutions.    (5)

  



 11 

11.3 Consider the following two molecules. H20 and H2S have the same shape and they 

are both polar molecules, however H20 has a boiling point of almost 100ºC and H2S 

has a boiling point of  – 60 ºC. Using intermolecular forces, explain why this is the 

case. 

                          

 (4) 
 

                             [12]   
   

                    TOTAL: 150 MARKS 
 
 

 

 


