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1. (12 Marks) 

 

You are provided with:- 

• A Dibasic acid (H2A) solution, A containing 8.9g per litre of solution. 

• Sodium hydroxide solution B, containing 2.36g in 500cm3 of solution. 

 

You are required to determine 

(i.) Relative molecular mass of the dibasic acid (H2A) 

(ii.) The value of A in the formula of the dibasic acid. 

 

PROCEDURE 

 

Fill the burette with solution A. Pipette 25cm3 of Sodium Hydroxide solution B into a clean conical flask 

and add 2 drops of Phenolpthalein indicator and titrate with the Dibasic acid (H2A) solution A until the pink 

colour just disappears. Record your results in table I below. Repeat the titration two more times to complete 

the table below. 

 

TABLE I 

 

 1 2 3 

Final burette reading (cm3)    

Initial burette reading (cm3)    

Volume of solution A used (cm3)    

 

(4marks) 

(a) Determine the average volume of the Dibasic acid solution A used.    (1mark) 

………………………………………………………………………………………………………………

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

(b) Calculate the, 

 (i) Molarity of Sodium Hydroxide solution B used.      (2 marks) 

………………………………………………………………………………………………………………

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

………………………………………………………………………………………………………………

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

(ii) Moles of Dibasic acid (H2A) solution A used.      (2 marks) 

………………………………………………………………………………………………………………

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

………………………………………………………………………………………………………………

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

………………………………………………………………………………………………………………

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

(iii) Molarity of solution A.         (1 mark) 
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………………………………………………………………………………………………………………

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

……………………………………………………………………………………………………………… 

(iv) Relative molecular mass of the dibasic acid (H2A) solution A.    (1 mark) 

………………………………………………………………………………………………………………

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

 (v) Value of A in the formula of the dibasic acid.      (1 mark) 

………………………………………………………………………………………………………………

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

………………………………………………………………………………………………………………

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

2. (11 MARKS) 

 (a) You are provided with  2.4g of solid V. Using a burette add 4cm3 of distilled water to solid V in the  

  boiling tube. Heat the mixture while stirring with the thermometer to about 700C. When all the solid  

  has dissolved allow the solution to cool while stirring with the thermometer. Note the temperature at  

  which crystals of solid V first appear. Record this temperature in table 2. 

 

 (b) Using the burette add 2cm3 of distilled water to the contents in the boiling tube. Warm the mixture  

  while stirring with the thermometer until all the solid dissolves. Allow the mixture to cool while  

  stirring and record the temperature at which crystals start to appear. 

 

 (c) Repeat the procedure in (b) above three more times and record the temperature in the table 2. 

  

  (i) Complete table 2 by calculating the solubility of solid V at different temperatures. 

  The solubility of a substance is the mass of that substance that dissolves in 100cm3 (100g) of water  

  at a particular temperature. 

 

 TABLE 2 

 

Volume of water in the boiling 

tube (cm3) 

Temperature at which crystals of 

V first appears (oc) 

Solubility of solid Vg/100g of 

water 

4   

6   

8   

10   
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12   

(ii) On the grid provided plot a graph of solubility of solid V (vertical axis) against temperature. (4 marks) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(iii) Using your graph determine the temperature at which 100g of solid (V) would dissolve in 100cm3 of  

  water.            (1 mark) 

………………………………………………………………………………………………………………

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

……………………………………………………………………………………………………………… 

(iv) Using your graph, calculate the solubility of solid V at 300C.     (1 mark) 
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………………………………………………………………………………………………………………

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

 

 

3. I (17 MARKS) 
 

You are provided with solid E. Carry out the following tests on E and record your observations and 

inferences in the spaces provided. Identify any gas (es) evolved.  

(a) Place a spatula of solid E into a boiling tube and add 10cm3 of distilled water.  Shake the mixture  

thoroughly. Filter the mixture and divide the filtrate into four portions. Keep the residue for use in part 

(b). 
 

Observations Inferences 

 

 

 

 

 

 

 

 

 

 

( ½ mark) 

 

 

 

 

 

 

 

 

 

 

                                                                     ( ½ mark) 

 

 (ii) To portion one, add Sodium Hydroxide solution dropwise until in excess. 

Observations Inferences 

 

 

 

 

 

 

 

 

 

 

 

 

( 1mark) 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                    ( ½ mark) 

 (ii) To portion 2, add Ammonia solution dropwise until in excess. 

Observations Inferences 
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                                                               ( 1 mark) 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                   ( ½ mark) 
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(iii) To portion three, add four drops of Lead (II) Nitrate solution. 

Observations Inferences 

 

 

 

 

 

 

 

 

 

 

 

( ½ mark) 

 

 

 

 

 

 

 

 

 

 

 

                                                                      ( 1 mark) 

 

 (iv) To portion four, add four drops of acidified Barium Nitrate solution. 

Observations Inferences 

 

 

 

 

 

 

 

 

 

 

 

 

 

( ½ mark) 

 

 

 

 

 

 

  

 

 

 

 

 

 

                                                                     ( ½ mark) 

 

(b) Place the residue in a boiling tube and add dilute Nitric (V) acid little by little until all the solid 

dissolves. Divide the solution into two parts. 

Observations Inferences 

 

 

 

 

 

 

 

 

 

 

 

 

 

( ½ mark) 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                     ( ½ mark) 
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(i) To part one, add Sodium Hydroxide solution dropwise until in excess. 

Observations Inferences 

 

 

 

 

 

 

 

 

 

 

 

 

 

(1 mark) 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                    ( ½ mark) 

  

 (ii) To part two, add Ammonia solution dropwise until in excess. 

Observations Inferences 

 

 

 

 

 

 

 

 

 

 

 

 

( 1 mark) 

 

 

 

 

 

 

  

 

 

 

 

 

                                                                     ( ½ mark) 

 

3. (II) You are provided with substance K. Carry out the tests below and record your observations and  

   inferences in the table below. 

(a) Scoop a little of solid K with a clean metallic spatula and place it at the hottest part of a non-luminous 

flame. 

Observations Inferences 

 

 

 

 

 

 

 

 

 

 

( ½ mark) 

 

 

 

 

 

 

 

 

 

 

( ½ mark) 
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(b) Add about 10cm3 of distilled water to the remaining solid K in a boiling tube. Divide the resulting 

mixture into 4 portions. 

(i) To the first portion add 3 drops of acidified K2CrO7. 

Observations Inferences 

 

 

 

 

 

 

 

 

( 1 mark) 

 

 

 

 

 

 

 

 

( ½ mark) 

  (ii) To the second portion add 3 drops of Bromine water and warm. 

Observations Inferences 

 

 

 

 

 

 

 

 

( 1 mark) 

 

 

 

 

 

 

 

 

( ½ mark) 

  

 (iii) To the 3rd portion add 2 – 3 drops of universal indicator and determine the PH of the solution. 

Observations Inferences 

 

 

 

 

 

 

 

 

( ½ mark) 

 

 

 

 

 

 

 

 

( ½ mark) 

 

 (iv) To the 4th portion add Sodium Carbonate. 

Observations Inferences 

 

 

 

 

 

 

 

 

( 1 mark) 

 

 

 

 

 

 

 

 

( ½ mark) 
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