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Instructions 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1. 
 
2. 
 
3. 
 
 
 
 
4. 
 
5. 
 
6. 
 
 
7. 
 
8. 
 
9. 

Answer ALL the questions. 
 
This question paper consists of TWO sections: 
 
SECTION A (20) 
SECTION B (131) 
 
Answer SECTIONS A and B in the ANSWER BOOK. 
 
Non-programmable calculators may be used. 
 
Appropriate mathematical instruments may be used. 
 
Number the answers correctly according to the numbering system used in this 
question paper. 
 
Data sheets and a periodic table are attached for your use. 
 
Give brief motivations, discussions, et cetera where required. 
 
Numbers must be rounded off to two decimal places. 
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SECTION A 
 
QUESTION 1:  MULTIPLE-CHOICE QUESTIONS 
 
Four options are provided as possible answers to the following questions.  Each 
question has only ONE correct answer.  Write only the letter (A – D) next to the 
question number (1.1 – 1.10) in the ANSWER BOOK. 

  

 
 
1.1 
 
 
 
 
 
 
1.2 
 
 
 
 
 
 
 
1.3 
 
 
 
 
 
 
 
 
1.4 
 
 
 
 
 
 
 
 
1.5  0,1 mol of Na2CO3 is dissolved in water and the volume is made up to  

 1 dm3. What is the concentration of sodium carbonate solution, sodium   ions 
and carbonate ions?  

    
  Na2CO3 

(mol.dm-3) 
Na+

 

(mol.dm-3) 
CO3

2- 

(mol.dm-3)  
 A. 0,2 0,1 0,1  
 B. 0,1 0,1 0,2  

 C. 0,2 0,2 0,1  

 D. 0,1 0,2 0,1  
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1.6 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.7  The diagram below represents an electrochemical cell.  
 

A 

 V  

B 

 

  
 

   
 

 salt bridge  

  
 

 
 
 
 
 
 

Copper(II) sulphate 
Zinc(II) 
nitrate 

solution solution 
 

Consider the following statements regarding the above cell: 
 

I: It is a galvanic cell with B as anode.  
 

II: It is an electrolytic with B as anode.  
 

III: Copper(II) ions are reduced to copper at A.  
 

IV: Zinc(II) ions act as reducing agent. 
 

Which of the above statements is/are true regarding the above cell? 
 

A I and III 
 

B III and IV 
 

C II and IV  
 
 D I, III and IV 
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1.8        The general formula of the homologous series to which but-2-ene belongs is ...  
 

A CnH2n+2.   
B Cn+1H2n.   
C CnH2n.   
D    CnH2n-2. 

 
 
1.9  CH3-CH(CH3)-CH2-COOH  

 
The IUPAC name of the above organic compound is …  

 
A    2-methyl butanoic acid.           

B       pentanoic acid.   
C    3-methyl butanoic acid.  

D    methyl butanoic acid. 
 
1.10 The accompanying graph shows the change in the amounts of substances 

 P, Q and R with time during a reaction.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The equation for the reaction can be represented as …  

A P + 2Q → 2R  
B 2P + Q → R  
C 3P + 2Q → R  

D 5P + 2Q → 2R 
 
 
 
                 [2 X 10 = 20] 
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QUESTION 2   
 
The letters A to H in the table below represent eight organic compounds. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2.1 Write down the letter(s) that represent(s):  
 
2.1.1  A compound with a carboxyl group as functional group (1)

2.1.2 An alkene (1)

2.1.3 An aldehyde (1)

2.1.4 A saturated hydrocarbon (1)

2.1.5  Two compounds that are functional isomers (1)
 
2.2 Write down the IUPAC name of:  
 
2.2.1 Compound B (2)

2.2.2 Compound F (2)

2.2.3 Compound G (2)
 
2.3 Write down the structural formula of:  
 
2.3.1 Compound D (2) 

2.3.2 Compound H (2) 
 
 

 
 [15]
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Question 3 

 

There are two isomers for the organic compound with molecular formula C4H10.  

 

3.1      Define the term isomer.                                                                                                   (2) 

 

3.2 Write down the structural formulae of the two isomers and  

also give their IUPAC names.  (4)

             

 

3.3 Two isomers of C2H4O2 are placed in test tubes marked x and y. 

 

3.3.1 The contents of test tube X has a pleasant smell. Draw the structural                    

 formula of the compound in test tube X.               (2) 

 

3.3.2 What test would you perform to confirm the contents of test tube Y?          (1) 

 

3.3.3 Draw the structural formula of the contents of test tube Y.           (2) 
 
3.3.4 In what common household item is the contents of Y found?           (1) 
             
                   [12] 
 
 
 
Question 4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



7 
 

 
QUESTION 5     

5.1 Define the term reaction rate in words. (2)  
 

Learners use the reaction between IMPURE POWDERED calcium carbonate and 

excess hydrochloric acid to investigate reaction rate. The balanced equation for the 

reaction is:   
CaCO3(s) + 2HCℓ(aq) →   CaCℓ2(aq) + H2O(ℓ) + CO2(g) 

 
They perform four experiments under different conditions of concentration, mass and 

temperature as shown in the table below. They use identical apparatus in the four 

experiments and measure the volume of gas released in each experiment. 
 

  EXPERIMENT  

 1 2 3 4 

Concentration of acid (mol·dm
-3

) 1 0,5 1 1 

Mass of impure calcium carbonate (g) 15 15 15 25 
     

Initial temperature of acid (°C) 30 30 40 40 
     

 
5.2 The results of experiments 1 and 3 are compared in the investigation.  
 

Write down the:  
 

5.2.1 Independent variable (1)

5.2.2 Dependent variable (1)
 
5.3 Use the collision theory to explain why the reaction rate in experiment 4 will  

be higher than that in experiment 3. (3) 
 
The learners obtain graphs A, B, C and D below from their results. 

 
 

 

V
o
lu

m
e
 C

O
2
 (

c
m

3
) 

 
 
 

 
B  

C 
D 

 
 
 

 
Time (s)

 

 
A 
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5.4 Which ONE of the graphs (A, B, C or D) represents experiment 1? Fully  

explain the answer by comparing experiment 1 with experiments 2, 3 and 4. (6)
 
5.5 When the reaction in experiment 4 reaches completion, the volume of gas  

formed is 4,5 dm
3
. Assume that the molar gas volume at 40 °C is equal to 

25,7 dm
3
.  

Calculate the mass of the impurities present in the calcium carbonate. (5) 

 [18] 
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Question 6 
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QUESTION 8 
 
Grade 11 Physical Sciences learners in a school were asked to do investigations to 

find out which electro chemical cell(galvanic/voltaic cell) constructed by them 

produces better cell potential under standard conditions. The learners were divided 

into three groups and each group is provided with the necessary apparatus and 

chemicals. A salt bridge is also provided to each group. They have to prepare the 

required quantity of electrolytes of concentrations required for standard conditions 

to use in the anode and cathode compartments. 

 

The investigative project given to the learners involved a planning and designing 

stage. During planning and designing stage, they have to answer certain questions 

based on the construction and processes involved. Each group of learners 

constructed their electrochemical cells using the different electrodes and 

electrolytes and the salt bridge. The electrodes and electrolytes of anode and 

cathode compartments and the standard cell potential of the electrochemical cell of 

each group are tabulated as shown below. 

 

 Anode compartment Cathode compartment E
0
cell 

 

Electrochemical Pb(s) metal rod in Pb
2+

(aq) Mg(s) metal strip  
 

cell-1 solution in Mg
2+

(aq) solution 2,23 V 
 

    
 

Electrochemical Al(s) metal rod in Al
3+

(aq) Fe(s) metal rod in Fe
2+

(aq) 

1,22 V 
 

cell-2 solution solution 
 

    
 

Electrochemical Cu(s) metal rod in Cu
2+

(aq) Ag(s) metal rod in Ag
+

(aq) 

0,46 V 
 

cell-3 solution solution 
 

    
 

 
8.1 What are the TWO standard conditions necessary for a voltaic cell to   

operate? (2)

8.2   Name TWO functions of a salt bridge. (2)
 

8.3 Using the reduction potential table 4A or 4B write down the strongest 
 oxidizing agent among the electrolytes given in the anode and cathode  

compartment columns. (Choose from Pb
2+

, Al
3+

, Cu
2+

, Mg
2+

, Fe
2+

, Ag
+
) (1)

 
8.4 In the tabular column given above the particulars for anode and cathode 

 compartment for one of the electrochemical cells is entered incorrectly by  

the group of learners. Is it electrochemical cell-1, electrochemical cell-2 or  

electrochemical cell-3? (2)
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8.5 Write down the half cell reaction taking place at the anode of   

electrochemical cell-2. (2)
 

8.6 Which electrode Cu or Ag in electrochemical cell-3 undergoes a decrease in   
mass when the cell is in operation? Give a reason for your answer. (3)

8.7 Do the necessary calculations to show that the emf of the electrochemical   
 cell-2 is 1,22 V. (3)

8.8 Write down the nett cell reaction for electrochemical cell-3. (3)

  [18]
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QUESTION 9   

 
The simplified diagram below represents an electrochemical cell used for the 
electrolysis of a concentrated sodium chloride solution. 

 

power source 
 

 

 P  Q  
     

     
 

Concentrated NaCℓ(l) 
 
 

9.1       Is the above cell a GALVANIC or an ELECTROLYTIC cell? (1) 
 
9.2 Chlorine gas is released at electrode Q. Write down the:  
 
9.2.1  Electrode (P or Q) at which reduction takes place (1)

9.2.2  Half-reaction that takes place at electrode P (2)

9.2.3 Direction (P TO Q or Q TO P) in which electrons flow in the external circuit (1)

9.2.4 NAME of the species that acts as reducing agent (1)
 
9.3 Write down the balanced net (overall) cell reaction taking place in this cell.  (3)  

[9] 
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Question 10 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[150 marks] 
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17 
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DATA FOR PHYSICAL SCIENCES GRADE 12 
PAPER 2 (CHEMISTRY) 

 
GEGEWENS VIR FISIESE WETENSKAPPE GRAAD 12 

VRAESTEL 2 (CHEMIE) 
 
TABLE 1: PHYSICAL CONSTANTS/TABEL 1: FISIESE KONSTANTES 

 

NAME/NAAM      SYMBOL/SIMBOOL  VALUE/WAARDE  
 

                   

Standard pressure       
 p

θ
 

 1,013 x 10
5
 Pa  

 

Standaarddruk        
   

      
 

Molar gas volume at STP      
 Vm 

 22,4 dm
3
·mol

-1
  

 

Molêre gasvolume by STD    
   

      
 

Standard temperature       
 T

θ
 

  273 K  
 

Standaardtemperatuur       
   

      
 

Charge on electron       
 e 

  -1,6 x 10
-19

 C  
 

Lading op elektron       
   

      
 

Avogadro's constant       
 NA 

 6,02 x 10
23

 mol
-1

  
 

Avogadro-konstante                
 

TABLE 2: FORMULAE/TABEL 2: FORMULES     
 

                    
 

  m         

n = 

N     
 

 

n =M 
         

  

     

        NA     
 

 

c = 

n 

or/of c= 

m   

n = 

V     
 

 V  MV   Vm      
 

 cava  = na        pH = -log[H3O
+
]   

 

 cbvb nb                 
 

 Kw = [H3O
+
][OH

-
] = 1 x 10

-14
 at/by 298 K     

 

         
 

 Ecell
θ
 
=

 

E
cathode

θ
 − Eanode

θ
 /E

θ

sel  = Ekatode
θ
 − Eanode

θ
     

 

 or/of                    
 

 Ecell
θ
 

=
 

E
reduction

θ
 
−

 

E
oxidation

θ

/E
θ

sel 

=
 

E
reduksie

θ
 
−

 

E
oksidasie

θ
     

 

 or/of                    
 

 Ecell
θ
 
=

 

E
oxidising

θ
 agent  

−
 

E
reducing

θ
 agent  

/E
θ

sel  

=
 

E
oksideermiddel

θ 
−

 

E
reduseermi

θ 
ddel  
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                      2                
 

                            NSC                   
 

                TABLE 3: THE PERIODIC TABLE OF ELEMENTS            
 

                          
 

 1   2   3  4    5   6  7    8  9  10   11   12  13  14  15  16  17 18 
 

 
(I) 

  
(II) 

                                  
(III) 

 
(IV) 

 
(V) 

 
(VI) (VII) (VIII)  

                   

Atomic number 
           

 

                                       
 

 

1 
         

KEY/SLEUTEL 
                     

2 
 

2
,1

                 Atoomgetal                  
 

H 
                                              He  

                                              
 

 

1 
                                              

4 
 

                        

29 
                     

 

                                             
 

                                                

 

3 
  

4 
       

Electronegativity 
    

Symbol 
       

5 
 

6 
 

7 
 

8 
 

9 10 
 

1
,0

 

 

1
,5

 

        

1
,9

 

Cu 

        

2
,0

 

2
,5

 

3
,0

 

3
,5

 

4
,0

  

Li 
 

Be 
       

Elektronegatiwiteit 
  

  

 

 
Simbool 

      

B C N O F Ne 
 

                 
 

 7   9                     63,5            11  12  14  16  19 20  

                                          

                                                  

0
,9

 11 
 

1
,2

 12 
                                 

1
,5

 13 

1
,8

 14 

2
,1

 15 

2
,5

 16 

3
,0

 17 18 
 

                                  
 

                                   

Na Mg            Approximate relative atomic mass       Aℓ Si P S Cℓ Ar 
 

 23   24            Benaderde relatiewe atoommassa        27  28  31  32  35,5 40 
 

 19   20   21  22   23                        30  31  32  33  34  35 36 
 

0
,8

 

K  1
,0

 

Ca  1
,3

 

Sc 1
,5

 

Ti  1
,6

 

V 1
,6

 

Cr 1
,5

 

Mn 1
,8

 

Fe 1
,8

 

 Co 1
,8

 

Ni 1
,9

 

Cu  1
,6

 

Zn 1
,6

 

Ga 1
,8

 

Ge 2
,0

 

As 2
,4

 

Se 2
,8

 

Br Kr 
 

 39   40   45  48   51   52  55    56  59  59   63,5  65  70  73  75  79  80 84 
 

0
,8

 

37  

1
,0

 

38  

1
,2

 

39 

1
,4

 

40   41 

1
,8

 

42 

1
,9

 

43   
2
,2

 44 

2
,2

 

45 

2
,2

 

46 

1
,9

 

47  

1
,7

 

48 

1
,7

 

49 

1
,8

 

50 

1
,9

 

51 

2
,1

 

52 

2
,5

 

53 54 
 

Rb Sr  Y Zr   Nb Mo  Tc Ru  Rh Pd Ag Cd In Sn Sb Te I Xe 
 

 86   88   89  91   92   96         101  103  106   108   112  115  119  122  128  127 131 
 

0
,7

 

55  

0
,9

 

56   57 

1
,6

 

72   73   74  75    76  77  78   79   80 

1
,8

 

81 

1
,8

 

82 

1
,9

 

83 

2
,0

 

84 

2
,5

 

85 86 
 

Cs Ba   La Hf   Ta  W  Re  Os   Ir  Pt   Au  Hg Tℓ Pb Bi Po At Rn 
 

 133   137   139  179   181   184  186  190  192  195   197   201  204  207  209      
 

0
,7

 

87  

0
,9

 

88   89                                          
 

Fr 
 

Ra 
  

Ac 
                                         

 

        58   59  60    61  62  63   64   65  66  67  68  69  70 71 
 

    226         Ce 
  Pr Nd Pm Sm 

 Eu 
  Gd 

 Tb 
 Dy 

 Ho 
 Er Tm 

 Yb Lu  

                      
 

             140   141  144       150  152   157   159  163  165  167  169  173 175 
 

                                                  

             90   91  92    93  94  95   96   97  98  99  100  101  102 103 
 

             Th  Pa  U Np  Pu Am  Cm  Bk  Cf  Es Fm Md  No Lr 
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             232     238                            
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