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Instructions to candidates

· Answer all questions in the spaces provided
· Mathematical tables and electronic calculators may be used for calculations
· All working must be clearly shown where necessary

For examiner’s only

	question
	maximum score
	candidates score

	1-29
	80
	


This paper consists of 12 printed pages .Candidates should check the question paper to

Ensure that all the pages are printed as indicated and no questions are missing

1. Use the table below to answer the questions that follow.  The letters do not represent the actual symbols of the elements.

	Element
	Atomic number

	A
	11

	B
	13

	C
	14

	D
	17

	E
	19


       a)  Write an equation for the reaction between element A and water.



(1Mark)
      b)  Describe how a solid mixture of the sulphate of element E and lead (II) sulphate can be separated into solid samples.










(2Marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
2.  The following data refers to element y.

	Isotope
	A
	B
	C

	Isotope mass
	54
	56
	57

	Percentage abundance %
	6.0
	92.0
	2.0


 
Calculate the relative atomic mass of element Y.



          

(3Marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
3.  In an experiment a stream of dry hydrogen gas was passed over heated oxide of lead and the following results were obtained.

Mass of porcelain boat = 10.2g

Mass of porcelain boat + lead oxide = 17.37g

Final mass of porcelain boat + Lead = 16.41g

Determine the formula of the oxide of lead (pb = 207, O = 16)  



(3Marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
4. The structure of the ester Ethyl propanate
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Draw the structural formula of the carboxylic acid and alkanol from which the ester is made. 
(2Marks)                                                                                             
5. Element Y has atomic number 8 while X has 16.

(i).Write electronic arrangement of X and Y. 




           

(1Mark)
X……………………………………………………………………………………………………………
Y……………………………………………………………………………………………………………
………………………………………………………………………………………………………………… 

(ii). Name the type of bond and structure formed when X and Y reacts.

         

(1Mark)
…………………………………………………………………………………………

6. Magnesium was burnt in air forming a white residue T. When put in a boiling tube with water effervescence was noticed and colorless gas D with a characteristic pungent smell was evolved. The gas turned a wet red litmus paper blue.

(a) Identify 

(i).Residue T






                                            

(1Mark)
………………………………………………………………………………………………………………………
(ii).Gas D






                                          

 (1Mark)
……………………………………………………………………………………………………………………..


(b).Write an equation for liberation of gas D.



                   

(1Mark)
……………………………………………………………………………………………………………………..
7.  Use the information in the table below to answer the questions that follow

	Element
	Sodium
	Magnesium
	Phosphorus
	Chlorine

	Electric conductivity
	Good
	Good
	Poor
	Poor

	M.P (oC)
	98
	660
	44/115
	-173


(a) Explain why both Sodium and Magnesium conducts electricity while phosphorus and chlorine do not
                                                                                      



(1Mark)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(b) Suggest a reason why phosphorus has been assigned two melting point values.           (1Mark)
………………………………………………………………………………………………………………………
(c) Explain why atomic radii of elements in period 3 decreases generally from left to right in the periodic table


                                                            

(1Mark)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………
8. (a).Identify the following cleansing agents.




                         (1 Mark) 


[image: image1.png]1 CH(CEICH: f.ONa
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…………………………………          …………………………………………………
(b).State one disadvantage of using the cleansing agent in (a) (ii) above.


(1 Mark)
  ………………………………………………………………………………………………………………………
9. (a). On the axes below sketch a graph of pressure against volume

                           (1Mark)
[image: image3.png]Volume

Pressure




10.  Give  Two reasons why a luminous flame is not used for heating purposes


(2Marks)
  …………………………………………………………………………………………………………………………………………………………………………………………………………………………………….
11.  Below is a portion of Perspex polymer.
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H                 COOCH3
a)   Draw the structural formula of the monomer .




      (1Mark)
b)  State One use of the polymer.






       

 (1Mark)
………………………………………………………………………………………………………………………
12. Briefly explain the following:

   (a) Alkaline earth metals are generally less reactive than-alkali metals.



(1Mark)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
  (b) Though sodium and aluminum are in the same period and are both metals, aluminium is a better conductor of electricity.     










(2Marks)                                                                                            
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..
13. 5.0g of calcium carbonate were allowed to react with 25cm3 of 1.0M hydrochloric acid until there was no further reaction. Calculate the mass of calcium carbonate that remained unreacted.



(Ca = 40, C = 12, O = 16)                                                                              


(3Marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

14. Diamond and graphite are allotropes of carbon.

(i).What are allotropes?  









(1Mark)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

(ii).In terms of structure and bonding explain why diamond is used in drilling through hard rocks while graphite is a lubricant 











(2Marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
15. Study the flow chart below and answer the questions that follow:


(a) Identify

(i) The cation present in solution K 






(1Mark)

…………………………………………………………………………………………………………………………………………………………………………………………………………………….
(ii) The white precipitate L 







(1Mark)
…………………………………………………………………………………………………………………………………………………………………………………………………………………….
(b) Write down the fomula of the complex ion present in the colourless solution M   
(1Mark)
…………………………………………………………………………………………………………………………………………………………………………………………………………………….
16.  (a) State Graham’s law 







          (1Mark)
………………………………………………………………………………………………

………………………………………………………………………………………………

(b) 60cm3 of oxygen diffused through a porous plate in 20 seconds. How long will it take 120cm3 of carbon (iv) oxide gas to diffuse through the same plate under the same conditions? (C=12 , O=16)  

(3Marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
17. Describe how a dry sample of Barium Sulphate can be prepared starting with Barium Carbonate 













(3Marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
18. The electronic configuration of ions X3+ and Y2-  are 2,8 and 2,8 respectively.

(a) State the atomic numbers of each of the elements X and Y 


           

(1Mark)
X………………………………………………………………………………………………………..
Y………………………………………………………………………………………………………..
(b) Write the formula of the compound formed when X and Y react. 

            
(1Mark)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(c) Draw dot(.) and cross diagram to show bonding in magnesium sulphide                           (1Mark)
(Mg=12, S=16)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
19.  Study the set up below.


(a) Name substance P 









(1Mark)
………………………………………………………………………………………………………………
(b) Describe a chemical test that would be used to identify the colourless liquid 

(2Marks)
……………………………………………………………………………………………..……………………………………………………………………………………………………………………………..
20. Name the process which takes place when:

(i) Benzoic acid  changes directly from solid to gas




(1 Mark)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(ii) Fe 3+ (aq) changes to form Fe 2+ (aq)
                                                            


(1Mark)                                                 ……………………………………………………………………………………………………………………………………………………………………………………………………………………
(iii) White sugar changes to black solid when mixed with excess concentrated Sulphuric (vi) acid (1 Mark)
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………
21. The volume of a sample of nitrogen gas at a temperature of 298k and 600mmHg pressure was 4.8 x 10-2 m3. Calculate the temperature at which the volume of the gas would be 3.2 x 10-2 m3 if pressure is constant.








       

(3 Marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
22.  (a)
Name a suitable drying agent to be used to dry chlorine gas.


     
(1Mark)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(b).Chlorine reacts with red hot Iron powder to give iron (iii) chloride but not Iron (ii) chloride. 

Explain 









    

(1Mark)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(c).Sodium hydroxide reacts with chlorine to form bleaching powder. Write a balanced equation for the reaction.








   

(1Mark)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
23. Study the diagram shown below to answer the questions that follow. The curve shows the heating curve of water in the laboratory.


(i)  At what temperature does the water boil?






(1Mark)

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

(ii)  Is the curve for a pure water or impure water? Give a reason for your answer.

(1Mark)
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………..

(iii)  Give the effect of impurities on the boiling point of water




(1Mark)

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
24. The diagram below shows part of Solvay process.



(a) Name solid X










(1 Mark)
…………………………………………………………………………………………………………………..
(b) State the process taking place in chamber L






(1Mark)
…………………………………………………………………………………………………………………..
(c) State Two uses  of sodium carbonate







(1Mark)
…………………………………………………………………………………………………………………..
25. The scheme below shows some reactions starting with ethyne. Study it and answer the questions that 


follow.



(a)
Name substance (i) X  …………………………………………………..


(1Mark)




 (ii)  N 
……………………………………………………


(1Mark)
(d) Name reagent M …………………………………………………………..


(1Mark) 

26. The figure below shows a simple  extraction process of Sulphur
(a)  Give the name of the process shown in the diagram above




(1Mark)
………………………………………………………………………………………………………………………
(b)  What is the use of the superheated hot water?





(1Mark)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(c) Name the substance M                                                                                                    
(1Mark)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
27.  Below are PH values of some solutions.

	Solution
	Z
	Y
	X
	W

	PH
	6.5
	13.5
	2.2
	7.2


(i) Which solution is likely to be

I 
Acid rain…………………………………………… 



(½Mark)
II
Potassium hydroxide ………………………………..


(½Mark)
(ii) A basic substance V reacted with both solutions Y and X.  What is the nature of V.
(1Mark)
     …………………………………………………………………………………………………………………...
(iii)  Name Two substances that show these characteristics in question (ii) above.

(1Mark)
………………………………………………………………………………………………………………………
28. Oxygen gas can be prepared in the laboratory by heating potassium nitrate.

(a) 
Write the equation of reaction to show the decomposition of potassium nitrate 
(1Mark)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(b) 
State Two physical properties of oxygen gas




           (1Mark)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(c) 
Outline One industrial use of oxygen gas





(1Mark)
………………………………………………………………………………………………………………………………………………………………………………………………

29. An experiment was set up using chlorine water as shown below



(i)  Identify gas X








    

(1Mark)

………………………………………………………………………………………………………………
(ii)  Write an equation for the production of gas X




        
(1Mark)

………………………………………………………………………………………………………………
(iii) State one use of chlorine                                                                                             
(1Mark)
…………………………………………………………………………………………………………………
Solution K





NaOH(aq)


Drop wise





White precipitate L





Colourless Solution M





Step (i)


Excess 


NaOH (aq)





White precipitate L





White precipitate 





Step III  excess NH3 (aq)





Step II   HCl (aq)





Substance P





Zinc grannules





Colourless liquid





Cold water





Dil. Sulphuric acid





A





B





C





D





E





1080C





1000C





Temp 0C





Time (Min)





K





J





L





Brine


with ammonia








Carbon (IV) Oxide








NH4Cl(aq)








NaHCO3 (s)








Solid x








Solid Y





CHBrCHBr








HC(CH








CH2CH2








Substance N








Conc. 


H2SO4








Substance X








1 mole 


HBr (g)








Reagent M








Pt (s)


+


Reagent Y (1 Mole)








Super heated hot water 





N 





M





Gas X








Burette 








Chlorine water 








Sunlight  
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