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Instructions: 

 

 

SECTION A: QUESTION 1 (Multiple-choice) 
  
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 – 1.5) 
on your ANSWER BOOK. 
 
1.1  
 

 

 

 

 

 

 

 

 

 

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

Answer ALL the questions. 
 
This question paper consists of TWO sections: 
 
SECTION A (10) 
SECTION B (90) 
 
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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1.2  

 

 

 

 

 

 

 

1.3  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



PHYSICAL SCIENCE   JUNE 2023 

HHS Page 4 of 12 Please Turn Over 

 

1.4  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.5  

 

 

 

 

 

 

[10] 

Increases 
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SECTION B: QUESTION 2 

The letters P to W in the table below represent eight organic compounds. 

 

 

 

 

 

 

 

 

 

2.1 Define the term structural isomer.        (2) 

2.2 Write down the LETTER that represents a compound that: 

 2.2.1 is an aldehyde         (1) 

2.2.2 has the general formula CnH2n+2       (1) 

2.2.3 is a FUNCTIONAL ISOMER of compound T     (1) 

2.2.4 is a POSITIONAL ISOMER of compound Q     (1) 

2.2.5 is a CHAIN ISOMER of 2,3-dimethylbutane     (1) 

2.3 Write down the: 

 2.3.1 IUPAC name of compound P       (2) 

 2.3.2 STRUCTURAL FORMULA of compound U     (2) 

2.4 For compound T, write down the: 

 2.4.1 homologous series to which it belongs      (1) 

2.4.2 structural formula for its functional groups     (1) 

2.5 For compound W, write down the homologous series to which its FUNCTIONAL 

isomer belongs.          (1) 

[14] 
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QUESTION 3 

3.1 The graphs below show the boiling points of straight chain primary alcohols and 

straight chain ketones with different numbers of carbon atoms. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 3.1.1 Define the term boiling point.       (2) 

 3.1.2 Explain why the boiling points of alcohols increase as the number of carbon  

           atoms increase by referring to TYPE and STRENGTH of intermolecular  

           forces only.          (2) 

3.1.3 Explain why the curve of the alcohols is higher than that of the ketones.  

Refer to the TYPE and STRENGTH of intermolecular forces involved. (3) 

The vapour pressure of the alcohol is compared to that of a ketone at the same 

temperature. 

3.1.4 What is the independent variable in this investigation?    (1) 

3.1.5 Which ONE will have a higher vapour pressure?  

Choose from ALCOHOL or KETONE. Give a reason for the answer by 

referring to the data in the graph.        (2) 

[10] 
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QUESTION 4 

Most organic compounds can undergo different reactions to produce a variety of organic 

compounds. Some incomplete reactions are represented below. 

 

 

 

 

 

 

 

 

 

 

4.1 Consider reaction A.  

4.1.1 Write down the type of reaction that takes place.    (1) 

4.1.2 Give the NAME or FORMULA of the inorganic product also formed in  

this reaction.          (1) 

4.2 Reaction B represents a hydration reaction. 

 4.2.1 What catalyst would be appropriate to use for this reaction?   (1) 

 4.2.2 Draw the structural formula for the alcohol that forms.    (2) 

4.3 Consider reaction C.  

 4.3.1 Write down TWO conditions for this reaction.     (2) 

 4.3.2 Use structural formulae to write a balanced equation for this reaction. (3) 

4.4 Identify the type of reaction taking place at: 

 4.4.1 Reaction D          (1) 

 4.4.2 Reaction F            (1) 

4.5 Reaction E is a hydrogenation reaction. Write down ONE reaction condition for  

this reaction.           (1) 

[13] 
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QUESTION 5 

 

 

 

 

They conduct TWO experiments, I and II, using hydrochloric acid of the SAME 

CONCENTRATION and the SAME MASS of magnesium powder in BOTH experiments.  

Both experiments are carried out at 20°C. 

The graph below shows curves I and II that were obtained for the two experiments I and II 

respectively. Note that Curve I does not show the completed reaction.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.1 Define reaction rate in words.        (2) 

5.2 Calculate the average rate of reaction (in cm3.s-1) for experiment II, for the time  

interval 30 to 60 s.          (3) 

5.3 Which ONE of the experiments, I or II, took place at a slower rate? Give a reason  

by referring to the graphs.         (2) 

5.4 Write down the factor that is responsible for the difference in the rate of the  

reactions between experiments I and II.       (1) 
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5.5 Using COLLISION THEORY, fully explain how the factor in QUESTION 5.4  

affects the reaction rate.         (3) 

5.6 Calculate the mass of magnesium powder remaining in the container at 150 s for 

experiment I, which has not yet reached completion.  

Take the molar gas volume to be 24040 cm3.mol-1 at 20°C.    (8) 

[19] 

QUESTION 6 

 

 

 

 

 

Total 100 

 

 

 

 

 

 

Identify the changes made to the equilibrium mixture at each of the following times: 

6.1.1 t1           (1) 

6.1.2 t2           (1) 

6.1.3 t3           (1) 

6.2 State Le Chatelier’s principle.        (2) 

6.3 The pressure of the reaction mixture in QUESTION 6.1 above is disturbed by 

increasing the volume of the sealed container. 

6.3.1 How will this change affect the yield of NH3(g)? Write down only  

INCREASES, DECREASES or REMAINS THE SAME.   (1) 

6.3.2 Use Le Chatelier’s principle to explain the answer to QUESTION 6.3.1. (3) 

6.4 5 mol N2 and 5 mol H2 are now sealed into a 5 dm3 empty container. Equilibrium  

is reached at 450°C. Upon analysis of the equilibrium mixture it is found that the 

mass of NH3 is 20,4 g.  

Calculate the value of the equilibrium constant, Kc, at 450°C.    (9) 
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[18] 

QUESTION 7 

As a class project, Grade 12 learners are asked to determine the amount of inert 

(unreactive) impurities in a contaminated sample of anhydrous oxalic acid, (COOH)2. 

 

7.1 Define the term weak acid.         (2) 

7.2 Is the Ka value for oxalic acid GREATER THAN or LESS THAN 1?   (1) 

7.3 Explain your answer to QUESTION 7.2.       (2) 

 

One group of learners prepares a standard solution of sodium hydroxide (NaOH) by diluting 

50 cm3 of 1,63 mol.dm-3 solution to make up a 1 dm3 solution. Another group prepares a 

solution of contaminated oxalic acid by dissolving 0,25 g of the impure oxalic acid in 75 cm3 

of water. All the learners then titrate the acid solution against the sodium hydroxide solution. 

The titration requires 40 cm3 of the sodium hydroxide solution to reach the endpoint. 

The neutralisation reaction that takes place is: 

(COOH)2 (aq)  +  2NaOH (aq)  →  (COONa)2 (aq)  +  2H2O (l) 

7.4 Is the salt produced in this reaction ACIDIC, NEUTRAL or ALKALINE?  (1) 

7.5 What would be an appropriate indicator to use for this titration?   (1) 

7.6 Calculate the percentage purity of the oxalic acid sample.    (9) 

[16] 

 

Total 100 
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