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The paper consists of 8 printed pages.
1. 
You are provided with the following: 







· Hydrochloric acid; solution A. 







· 0.5M Sodium hydroxide; solution B







· Exactly 1.5g of Zinc carbonate; solid G. 




You are required to standardize Hydrochloric acid; solution A 
Procedure

Measure 60cm3 portion of solution A using a measuring cylinder and transfer it to 100cm3 beaker. Add all the zinc carbonate (solid G) to the acid in the beaker and stir gently. Leave the mixture for 3 minutes until there is no more effervescence. Transfer the mixture into a clean 250mls volumetric flask and add distilled water to the mark. Shake well and label this solution K. Fill the burette with solution B. 
Pipette 25.0cm3 of solution K and transfer to a conical flask. Add 2-3 drops of phenolphthalein indicator and titrate with solution B. Record your results in table I below. Repeat the titration to get two more concordant values.




Table I

	Experiment 
	I
	II
	III

	Final burette reading (cm3)
	
	
	

	Initial burette reading (cm3)
	
	
	

	Volume of solutions B used (cm3)
	
	
	


                                                                                                                                                            (4mks)

(a) Determine the average volume of solution B used. (1mk)                                          
  
  
(b). Calculate the number of moles of sodium hydroxide (solution B) used. (1mk) 
(c). Find the number of moles of hydrochloric acid in 25cm3 of solution K. (1mk)                                     

(d). Determine the number of moles of hydrochloric acid in 250cm3 solution K. (1mk)                                                                         

(e). Calculate the number of moles of hydrochloric acid that reacted with zinc carbonate. (1mk)                                      (Zn= 65, C= 12, 0= 16). 
(g). Determine the molarity of hydrochloric acid solution A   (1mk)
2. You are provided with;

· 2M Sodium hydroxide, solution P
· 2M Hydrochloric acid, solution Q. 

You are required to determine the molar enthalpy of neutralization of solution P. 

Procedure 

Fill a clean burette with solution Q. Place seven test-tubes in a test-tube rack and label them 1, 2, 3, 4, 5, 6 & 7.To each test-tube, place 5cm3 of solution Q from the burette.

Using a measuring cylinder, place 30cm3 of solution P into a 100ml plastic beaker, measure the initial temperature of this solution and record it in the table below. 

Add all the contents of test-tube 1 at once and immediately stir the mixture with the thermometer. Record the maximum temperature reached in the table.

Add the contents of test-tube labeled 2 to the mixture in the beaker and immediately stir with the thermometer. Record the maximum temperature reached in the table.

Repeat the experiment by adding the contents of test-tube 3, 4, 5, 6 & 7 to the mixture in the beaker and in each case record the maximum temperature reached in the table below.

Table

	Volume of solution Q (cm3)
	0
	5
	10
	15
	20
	25
	30
	35

	Volume of  solution P ( cm3)
	30
	30
	30
	30
	30
	30
	30
	30

	Maximum temperature ( 0C )
	
	
	
	
	
	
	
	


                                                                                                                                               4 marks

a) On the grid provided, plot a graph of temperature (Y-axis) against volume of solution Q    (X-axis).                                                                                                                3 marks
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b) From the graph determine:

i) The volume of solution Q that is required to react completely with 30cm3 of solution P.                                                                                 1 mark
ii) the highest temperature change, ∆T                                          1 mark
c) Calculate the enthalpy change for the reaction between solution P and solution Q.( Take  c = 4.2 kJ/Kg/ K, assume the density of solution is 1g/cm3 )             2 marks

d) Calculate :

i) the number of moles of solution P                                           1 mark

ii) the molar enthalpy of neutralization  of solution P                  1 mark

e) Suppose that 2M ethanoic acid was used in place of 2M hydrochloric acid, how would the molar enthalpy of neutralization compare? Explain.                     1 mark

3.  You are provided with solid Z.  Carry out the following tests and write your observations                   and inferences in the spaces provided. 

  (i)  Place all solid Z into a boiling tube and add about 1/3 full of distilled water.  Shake the boiling tube and filter the mixture. Divide the filtrate into four portions and retain the residue for part (b) below.

	Observations
	Inferences

	                                                      1mk
	                                                      1mk


 (ii)  To the first portion, add sodium hydroxide drop wise till in excess

	Observations
	Inferences

	                                                     1mk
	                                                        1mk


(iii) To the second portion add 4 drops of lead (ii) nitrate solution

	Observations
	Inferences

	                                                       ½ mk
	                                                      1mk


 (iv) To the third portion add a few drops of dilute nitric (V) acid

	Observations
	Inferences

	                                                      ½ mk    
	                                                      1mk


(v )To the fourth portion add 4 drops barium nitrate solution.

	Observations
	Inferences

	                                                      ½ mk
	                                                     1mk


(b)  Place the residue obtained in 2(a) above in a boiling tube and add dilute nitric (V) acid little by little until it dissolves. Divide the solution into three portion

	Observations
	Inferences

	                                                      1mk
	                                                     1mk


(i) To the first portion add sodium hydroxide drop wise till in excess.

	Observations
	Inferences

	                                                    1mk

	                                                     1mk


(ii) To the second portion add 4 drops of dilute sulphuric (VI) acid.

	Observations
	Inferences

	                                                    ½ mk      
	                                                     1mk


(iii) To the third portion, add ammonia solution drop wise till in excess.

	Observations
	Inferences

	                                                     1mk                
	                                                   1mk



