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CHEMISTRY
PAPER ONE
SECTION A
(Answer all questions in this section)
1. Draw and name the structures of the following molecules.

(6marks)

	Molecule 
	Structure 
	Name of structure

	(a) NH3


	
	

	(b) BCl3


	
	

	(c) CH4


	
	


2. Complete the following equations and name the main organic product in each case.

(a) 
(2marks)
(b) 
(2marks)

(b) 










(2marks)
(c) 
(2marks)
3. Write ionic equations for the reactions between 

(a) Dilute hydrochloric acid and sodium thiosulphate solution 

(1 ½ marks)
(b) Dilute sodium hydroxide and tin (IV) oxide 

  (1 ½ marks)
4. Name a reagent that can be used to distinguish between each of the following pairs, and in each case, state what is observed when the reagent is reacted separately with each member.

(a) SO42-(aq) and SO32-(aq) 





(3marks)
(b) Mn2+(aq) and Al3+(aq) 






(3marks)
5. Compare the following nuclear reaction equations.

(a) 
    
[image: image1.png]23%Pa - B + 233U - jHe + -




 


(2marks)
(b)  
   
[image: image2.png]




(2marks)
(c)  
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(1mark)
6. (a) Define the term complex ion. 




(2marks)
(b) State three factors that favour the formation of complex ions by transition metals 







(3marks)
7. The osmotic pressure of a solution containing 2.8g of a polymer W per 200cm3 of solution is 1,200 Nm-2 at 25oC.

(a) Calculate the relative molecular mass of W. 


(4marks) 

(b) The molecular mass of the monomer of W is 28g. Determine the number of monomer units in W. 




(1mark)
8. State what would be observed and write an equation for the reaction that takes places when

(a) Concentrated hydrolytic acid is added to an aqueous solution of copper (II) sulphate. 






(2 ½ marks)
(b) Potassium thiocyanate solution is added to an aqueous solution of iron (III) chloride. 






(2 ½ marks)
9. Complete the following equations and in each case, outline a mechanism for the reaction. 

(a)

(2marks)

(b) 
(2marks)
SECTION B (54marks)

(Answer only Six questions in this section)

10. (a) Define the term radioactive decay. 

(2marks)
(b) Show that the half-life of a radioactive sample is:

[image: image4.png]N

0.693




Where t ½ =half-life

K=decay constant 

(c) The half-life of a radioactive sample is 250s. Calculate the time it takes for the number of radioactive atoms to decrease to 20% of the original number 
(4marks)
11. (a) state what would be observed and write an equation for the reaction that takes place when acidified potassium dichromate is reacted with hydrogen sulphide. 
(3marks)

(b) To 20cm3 of potassium iodate solution in a titration flask was added 10cm3 of 2M sulphuric acid, followed by 10cm3 of 0.5M potassium iodide solution. The contents in the flask were titrated with 0.2M sodium thiosulphate solution using starch indicator. The volume of sodium thiosulphate solution required to discharge the dark blue colour in the flask was 18.40cm3. the equations for the reactions that took place are :

IO3-(aq) + 6H+(aq) +%I-(aq) → 3I2-(aq) + 3H2O(l)

I2(aq) + 2S2O32-(aq) → 2I-(aq) + S4O62-
Determine the concentrate of potassium iodate solution in

(i) moles per dm-3 

(4marks)
(ii) grams per litre                                                         (2 ½ marks)
12. (a) The vapour pressure of a solution containing 84g of substance K in 780g of water at 25oC was reduced by 0.234mmHg. (the vapour pressure of water at 25oC is 26.53mmHg).

Calculate the relative molecular mass of substance K. (3 ½ marks)
(b) State four assumptions made in (a).                     (2 ½ marks)
(c) Explain why the vapour pressure of a solution containing a non-volatile solution is less than the vapour pressure of a pure solvent.

(3marks)

13. (a) Write half equations for the 

(i) reduction of permanganate ions in acid medium. (1 ½ marks)
(ii) oxidation of iron (II) ions in aqueous solution      (1 ½ marks)
(b) Write the overall equation for the redox reaction between acidified permanganate ions and iron (II) ions.      (1 ½ marks)
(c) 20cm3 of acidified potassium permanganate reacted completely with 25cm3 of 0.05M solution of ammonium ferrous sulphate. Determine the concentration of potassium permanganate in grams per litre. (4 ½ marks)

14. Write equtions to show how the following compounds can be synthesized.

(a)                              from CH3CH2CH2OH            (4 ½ marks)
(b)
from 



(2marks)






































(c) 
from 
  (2 ½ marks)
15. (a) 25.0 cm3 of 0.30M solution of sodium hydroxide was added to 225cm3 of water. Calculate the pH of the resultant solution. 
(3 ½ marks)
(b) Calculate the mass of sodium ethanoate that should be added to 1.0dm3 of 0.1M ethanoic acid at 25oC to mproduce a solution whose pH is 5.5. State any assumptions made. (The acid dissociation constant for ethanoic acid; Ka=1.8×10-5 moldm-3 at 25oC).                                                                          (3 ½ marks)
(c) A few drops of dilute hydrochloric acid were added to a solution in (b). State what was observed and explain your answer. (2marks)
16. (a) State three factors that can affect molar conductivity of electrolytes 
(3marks)

(b) the sketch graph below shows the variation of the molar conductivity of a  strong electrolyte with dilution. 

[image: image5]
Briefly explain the shape of the graph 

(2marks)
(c) The molar conductivities of nitric acid, potassium nitrate and potassium fluoride are 421. 145 and 129Ω-1cm2mol-1 respectively, at infinite dilution; Calculate the:

(i) Molar conductivity of hydrofluoric acid at infinite dilution. 

(1 ½ marks)

(ii) Dissociation constant, Ka of a 0.1M hydrofluoric acid is 3.5×10-5 Ω-1cm-1) (2 ½ marks)

17. Write equations to show how the following compounds can be synthesized.

(a)
from 

propan-2-ol 
(2marks)
 (b) 

from but-1-ene 
    (4marks)
(c)                                                from nitrobenzene (2 ½ marks)
****END***
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