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545/2 

S4 CHEMISTRY 
Exam 10 

PAPER 2  

 

DURATION: 2 HOUR 
 

Instructions:  

- Section A consists of 10 structured questions. Attempt all questions in this section. 

Answers to these questions must be written in the spaces provided. 

- Section B consists of 4 semi-structured questions. Attempt any two questions from 

this section. Answers to the questions must be written on answer sheets.  

- In both sections all working must be clearly shown. 

 

  (C = 12, Cu = 63.5, Na = 23 , I = 127, H = 1, O = 16, Pb = 207 ) 

 

1 mole of gas occupies 22.4 dm3 at s.t.p  

1 Faraday = 96500C  

 

 

SECTION A 

 

1. The structure of an organic substance, A is shown below  

       H  OH 

 H – C – C – H  

        H    H 

 

(a) Name substance A  

……………………………………………………………………………… 

 

(b)  A substance A reacts with excess concentrated sulphuric acid at 170oC to 

form an organic compound B 

(i) Name substance B  

……………………………………………………………………………… 

 

(ii) Write the structure of B  

……………………………………………………………………………… 

 

(iii) Name one reagent that could be used to detect the presence of B  

……………………………………………………………………………… 
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(iv) State what would be observed if the reagent named in (iii) was 

used.  

……………………………………………………………………………… 

 

2. (a) When methane burns in oxygen, heat is produced. Write the equation for the 

combustion of methane. 

……………………………………………………………………………… 

……………………………………………………………………………… 

(b)  The heat of combustion of methane is –890 kJmol – 1  

 Calculate the volume of methane gas at s.t.p, that when burned in excess  

oxygen would raise the temperature of 178g of water by 10oC.  

(specific heat capacity = 4.2J/g/oC) 

(1 mole of gas at STP occupies 22.4dm3) 

……………………………………………………………………………… 

……………………………………………………………………………… 

……………………………………………………………………………… 

……………………………………………………………………………… 

……………………………………………………………………………… 

……………………………………………………………………………… 

……………………………………………………………………………… 

……………………………………………………………………………… 

……………………………………………………………………………… 

……………………………………………………………………………… 

 

3. (a) The Frasch pump for the extraction of sulphur from its deposits is shown in the 

diagram below. The pump contains three concentric tubes X,Y and Z  

 

       X 

    Y 

     

     

 

 

 

 

  

(i) State the use of each of the tubes  

X: ………………………………………………………………….. 

Y: ………………………………………………………………….. 

Z: ………………………………………………………………….. 

 

(ii) What is the purpose of super heated water in the Frasch process  

…………………………………………………………………..………………

…………………………………………………..……………………………… 

 

     (b) State the conditions under which sulphuric acid reacts with: 

(i) copper:  

…………………………………………………………………..………………

…………………………………………………..……………………………… 

 

Sulphur bed  

  Z 
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(ii) carbon  

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

  

      (c) Write equations for the reaction in each case  

(i) reaction with copper  

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

 

(ii) reaction with carbon  

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

 

4. Explain each of the following observations. 

(a) When hydrogen sulphide is bubbled through a solution of iron (III) chloride, 

the solution turned from yellow to green and a yellow precipitate was formed. 

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

 

(b) Sodium carbonate dissolves in water to form a solution which turns litmus 

paper blue  

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

5. Dilute copper (II) sulphate was electrolysed using copper electrodes. 

(a) State what was observed at  

(i) the anode  

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

(ii) the cathode:  

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

 

(b) A steady current of 2A was used in the above electrolysis for one hour. 

Calculate:  

(i) the quantity of electricity used  

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

 

(ii) the mass of solid deposit obtained from the electrolyte  

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 
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6. During the manufacture of soap, two substances are mixed and boiled. 

(a) Name the two substances used  

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

 

(b) What name is given to the process leading to the formation of soap? 

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

(c) Name a substance that can be used to precipitate the soap from the solution  

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

 

(d) State what would be observed if soap solution was reacted with aqueous 

magnesium hydrogen carbonate.  

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

 

7. (a) Define the term ‘allotropes’  

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

 

      (b)  Name one element, other than carbon that shows allotropy.  

…………………………………………………..……………………………… 

 

(c) (i) Give the allotropes of carbon  

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

 

(ii) State two properties of one of the allotropes of carbon you named in c (i)  

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

 

(iii) Explain how the allotrope is used due to its properties named in b (ii) 

above  

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

8. A compound Q, molecular mass = 180 consists of 40% carbon, 6.7% hydrogen 

and the rest is oxygen 

(i) Calculate the empirical formula of Q  

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 
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…………………………………………………..……………………………… 

 

(ii) Determine the molecular formula of Q  

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

 

(iii) Give the name of substance Q  

…………………………………………………..……………………………… 

 

9. Substance F was heated strongly in a dry test tube. A shiny grey solid G, a 

colourless gas H which relights a glowing splint and a brown gas I with a 

chocking smell were formed. To an aqueous solution of F a few drops of dilute 

hydrochloric acid were added and a white precipitate J was formed. The 

precipitate turned purple grey on exposure to light: 

(a) Identify substances  

F ………………………………………………..……………………………… 

G…………………………………………………..…………………………… 

H…………………………………………………..…………………………… 

I…………………………………………………..…………………………… 

J……………………………………………………..………………………… 

 

(b) Write the equation for the reaction between F and dilute hydrochloric acid 

…………………………………………………..……………………………… 

 

(c) (i) Which reagent(s) would you use to confirm the presence of the anion in F  

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

 

(ii) What would be your observation when the reagent(s) you have written in  

      c(i) above is/are used? 

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

 

 

 

 

 

10.  
 

 

 

 

 

 

       Zinc rod        

        Copper (II) sulphate 

 The figure above shows a simple voltaic cell  

(a) (i) Write the equation for the reaction taking place at the  

 

V V 
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cathode: 

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

 Anode: 

…………………………………………………..……………………………… 

…………………………………………………..……………………………… 

 

(ii)  Write the overall equation of the cell reaction  

…………………………………………………..……………………………… 

 

(b)  Draw an arrow on the diagram to show the direction of flow of electrons.  

 

 

 

SECTION B 

Attempt two questions from this section. Start each question on a fresh page.  

 

11. (a) Define the following terms: 

(i) Molar solution  

(ii) Neutralisation  

 

(b)  11g of substance Q whose formula is Na2CO3. XH2O was dissolved in water  

to make 1 dm3 of solution. 25.0cm3 of this solution required 20.0cm3 of 0.1M  

hydrochloric acid for complete reaction  

 

(i) Name one indicator suitable to show the endpoint for this reaction  

(ii) Write the ionic equation for the reaction  

(iii) Find the mole ratio of the reacting substances. 

(iv) Calculate the molarity of the solution of Q  

(v) Find the relative formula mass of Q. 

(vi) Find the value of X in the formula of substance Q. 

(vii) The experimental value of X is not necessarily a whole number yet its 

theoretical value is a whole number. Give one reason for this 

difference in values of X.  

  

12.  (a) (i) By aid of a diagram, describe the large scale production of sodium 

hydroxide by electrolysis. Your answer should include the equation for the 

formation of sodium hydroxide  

(ii) Name the electrolyte and electrode(s) used. 

(iii) Give equations for the reactions at the electrodes  

(iv) Name one by-product  

 

(b)  Name a place in Uganda where a plant for the production of sodium 

hydroxide could be constructed.  

 

(c) Describe what would be observed if a small piece of sodium metal was 

heated and quickly plunged into a gas jar of oxygen. Write an equation for 

the reaction that takes place.  
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13. (a) Describe how you would prepare pure crystals of lead (II) nitrate in the  

laboratory starting from lead (II) oxide. Write an equation for the reaction that  

takes place. 

(b) (i) State what is observed when lead (II) nitrate is strongly heated  

 (ii) Write the equation for the reaction in b (i) above.  

 

(c) State what is observed if ammonia solution is gradually added to a solution of  

lead (II) nitrate until the alkali is in excess. Write an equation for the reaction  

that takes place. 

 

(d)  Lead (II) ions react with iodide ions according to the following equation;  

Pb2+
(aq) + 2I– (aq)   PbI2(s)  

400cm3 of a 1M solution of iodide ions was added to a solution containing  

excess lead (II)ions. Calculate the mass, in grams, of lead (II) iodide formed.  

 

14. (a) Chlorine can be prepared in the laboratory from hydrochloric acid  

(i) Name the other reagent used in the preparation of chlorine  

(ii) State the conditions for the reaction  

(iii) Write an equation for the reaction which takes place between 

hydrochloric acid and the reagent you named in (i)  

 

(b) (i) Draw a labelled diagram to show the preparation of iron (III) chloride using  

     chlorine. 

(ii) State what would be observed during the reaction  

 

(iii) Write an equation leading to the formation of iron (III) chloride  

 

(c) (i) State what would be observed if aqueous ammonia was added to a solution 

of iron (III) chloride  

(ii) Write an ionic equation for the reaction in (c) (i)  

 

 

 

END 


