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SECTION A (60MARKS)

Attempt any three questions

1. (a) (i) State Faraday’s laws of electrolysis. 


(2marks)
(ii) A metallic element was shown to consist of two isotopes of masses 63 and 65 in the atomic mass ratio of 3: 1. When an aqueous solution of a salt of metal was electrolyzed using a current of 10A for 50minutes, 9.87g of the metal was deposited; Determine the charge on the metal ion (1F= 96500C mol-1) 

(3marks)
(b) (i) Draw a graph of variation of molar conductivity with concentration for aqueous ammonia and ammonium chloride within the same axes. 






(3marks)
(ii) Explain the shapes of these graphs in b(i). (Smarks)

(c) The cell constant of conductivity cell is 0.215cm-1 while the conductance of a 0.001moldm-3 solution of sodium nitrate was found to be 6.6×10-4 per ohm. 
(i) Calculate the reciprocal of resistivity of sodium nitrate.

(1 ½ marks)

(ii) Hence determine the molar conductance of sodium nitrate solution. 








    (1 ½ marks)
(d) Brieﬂy describe how the solubility product of calcium phosphate can be determined by conductivity measurements.

(4marks)
2. (a) Name the class of compounds to which each of the following compounds belongs and name each compound. 

(8marks)
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 (b) For each pair of compounds give one test to distinguish them. In each case describe the observations expected and name the products. 








     (12marks)
3. (a) (i) Write the electronic conﬁguration of silicon. 

(½ mark)
(ii) Carbon dioxide is a gas at room temperature while silcon dioxide exists as a solid. Explain. 






(3marks) (Atomic number of silicon = 14)

(b) (i) Write equation to show formation of the chloride of tin in the lower oxidation state.  





   (1 ½ marks)
(ii) Describe the reaction of the chloride of tin in its lower oxidation state with cold water.  






(2marks)
(iii) Describe the trend in the acid-base character of the oxides of group(IV) elements and write equations to show how the oxides react with sodium hydroxide solution. 



(8marks)
(c) (i) Write equation to show how 1ead(IV) chloride can be prepared in the laboratory and state the conditions for the reaction. 

(2 ½ marks)

(ii) What types of bonding exist in lead (II) chloride and lead (IV) chloride? 









(1marks)
(iii) State three physical properties which show that lead (II) chloride exhibits the type of bonding you have stated in c (ii) above.

(1 ½ marks)

4. (a) (i) Provide evidence for the existence of protons, electrons and neutrons in an atom. 






(2marks)
(ii) Explain how the spectrum of hydrogen atom is formed. (4marks)

(iii) Give evidence for the existence of energy levels in atoms.

(4marks)

(b) (i) Calculate the energy required for an electron to Jump from energy level n=1 to n=2. 






(2marks)
(ii) Determine the wavelength of the light absorbed. 

(1mark)
(c) (i) State factors that determines nuclear stability. 
(1mark)
(ii) Sketch a graph of number of neutrons against number of protons and on it indicate:

· three points in the unstability region
· the line in which n/p = 1

· the stability region.  






(3marks)
(iii) Describe brieﬂy how a nuclide in the instability region in the three points indicated in c(ii) can gain stability. 

(3marks)
SECTION B (40 MARKS)

Attempt only Two questions

5. (a) (i) Write equation for the ionization of phenol in water.(1mark)
(ii) An aqueous solution of phenol of concentration 0.01M has dissociation constant Ka of 1.2x10-10 mol dm-3. Calculate the degree of ionization of phenol and hence pH of the solution. 
(2marks)
(b) (i) Explain the action of Phenolphthalein indicator (HIn) 

(3marks)
(ii) 25.0cm3 of 0.1M solution of ammonia was titrated with 0.1M hydrochloric acid. Draw a sketch graph l to show variation of pH of the resulting solution with volume of hydrochloric added and explain the shape of the graph. 




(3marks)
(iii) The indicator constant Kin of phenolphthalein at end point when HIn is used as indicator. 





(2marks)
(c) A blood sample contain 1.8 x 10-3 mol dm3 H2CO3 

(Ka=4.5 x 10-7 mol dm-3) and 2x10-2 mold dm-3 NaHCO3.

i. Explain how the mixture works as a buffer. 

(4marks)
ii. Calculate the pH of the blood sample.  


(2marks)
iii. 1 litre of the blood sample was accidentally contaminated by 0.1cm3 of 1M hydrochloric acid. Calculate the change in PH of the blood sample. 






(3marks)
6. 3.4g of an organic compound Q on complete combustion produced 5.04dm3 of carbon dioxide and 2.70g of water at s.t.p. An aqueous solution of Q containing 2.8gdm-3 has an osmotic pressure of 380 mmHg at 25°C. 
(a) Calculate the:

(i) empirical formula of Q. 






(4marks)
(ii) molecular formula of Q.





(4marks)
(b) Q burns with a sooty flame and reacts with sodium metal to form a gas that burns with a pop sound but Q has no effect on both litmus papers and hot acidiﬁed potassium dichromate. Identify Q.

(1mark)

(c) Write equation for the reaction between Q and hot orthophosphoric acid and write a mechanism for the reaction.

(4marks)
(d) Use equations to show how Q can be converted to:

i. phenol 








(5marks)
ii. an ester 








(2marks)
7. (a) What is meant by the term Eutectic? 


(2marks)
(b) The following data apply to the tin-lead system which forms an eutectic.
	% Tin
	0
	20
	40
	60
	70
	80
	90
	100

	Melting point of tin/°C
	327
	280
	234
	187
	193
	206
	219
	232


i. Plot a phase diagram for the above system and label it fully.

(6marks)

ii. Explain the shape of the curve. 



(2marks)
iii. Determine the eutectic temperature and the composition of the Eutectic. 








(2marks)
(c) Describe the changes that take place when a mixture containing 40% tin is cooled from 400°C to 100°C. 



(4marks)
(d) Sketch the cooling curve when each of these is cooled from 400°C to 100°C 
i. 100% lead 







(2marks)
ii. 80% tin. 








(2marks)
8. (a) Discuss the Chemistry of zinc and iron showing.

i. similarities. 






      (10marks)
ii. differences. 







(5marks)
(Use equations to illustrate your answers)

i. (b) A green powder was dissolved in dilute hydrochloric acid to form a green solution. The resultant solution was divided into three portions. 
ii. Potassium hexacynaferrate (II) solution was added to the ﬁrst portion and a brown precipitate was formed. Identify the cation in the green powder. 




(1mark)
iii. Concentrated hydrochloric acid was added drop-wise until in excess to the second portion, State what was observed and write an equation for an equation.



(2marks)
iv. Calcium was added to the third portion and the mixture warmed. State what was observed and write an equation for the reaction. 







(2marks)
***END***
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