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1. A polymer has the following structure.
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(a)
Draw the structure of the monomer.




(1mk)

(b)
A sample of the polymer is found to have molecular mass of 6426.  Determine the 
number of  monomers present.  (C = 12, H = 1).



(2mks)

2. Air was passed through several reagents as shown in the flow chart below.
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a)
Write an equation for the reaction which takes place in the chamber with magnesium powder.







(1mks)


………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
b)
Name one gas which escapes from the chamber containing magnesium.  Give a reason for your answer.




(2mks)


………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
   3.Name the catalyst used in:


(a)
the decomposition of hydrogen peroxide.




(½ mk)

……………………………………………………………………………………………

(b)
the conversion of vegetable oil into margarine.



(½ mk)

……………………………………………………………………………………………
4.Study the diagram below and answer the questions that follow.
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(a)
Give an equation for the reaction taking place in the boiling tube.

(1mk)

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

 (b)
Explain why it is not advisable to prepare gas P in the laboratory by reacting calcium metal with dilute sulphuric (VI) acid.




(1mk)

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

……………………………………………………………………………………………
5.  (a)
Using dots (·) and crosses (x), draw the dimer structure of aluminium chloride and name the 
   
bonds.










(2mks

b) State and explain the observation made when sodium carbonate powder is dropped into a solution of aluminium chloride.






(1mks)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………
6. a) Identify the species that act as bases in the equation given below.  Give a reason
(1mks)
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HSO‾4(aq) + OH‾
   SO²‾4(aq) + H2O(l)
…………………………………………………………………………………………………………………………………………………………………………………………………………
    b) The table below indicates the pH values of solutions labeled A,B,C,D and E.

	Solution
	A
	B
	C
	D
	E

	pH value
	5
	13
	2
	10
	7



Identify the solution


(i)  Containing the highest concentration of hydrogen ions.



(1 mk)
……………………………………………………………………………………………………
(ii)  Which solution is likely to be acetic acid ? Give a reason.
                        (1mk)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

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

7. Determine the heat of solution of potassium fluoride given that its lattice energy is +801KJ/mole and     

    the heats of hydration of potassium and fluoride ions are -322 and -506KJ/mole respectively.












(3mks)

8. Study the diagram below and use it to answer the questions that follow.


(a) What are the observation made in the combustion tube at:

Part I _______________________________________________________(1mk)

Part II ______________________________________________________ (1mk)
(b)  Write a balanced chemical equation for the reaction that occurred in Part I  

(1mk)

    …………………………………………………………………………………………………………
9.  During the extraction of aluminium, a current of 0.2 amphere was passed for one hour through the molten aluminium oxide.


(a)
Write equations for the reaction that took place at the cathode. (A1 = 27, 1F = 96500C).











(1mk)


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

(b)
Calculate the mass of aluminium produced.




(2mks)
10. The diagram below represents a charcoal jiko burning.

[image: image1.png]




a)  Write the equations for the reactions that occur in regions A and B.

(2mk)


………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
b)  Explain why it is not advisable to leave a burning jiko overnight in your sleeping room with 
 no ventilation.







(1mk)


…………………………………………………………………………………………………………………………………………………………………………………………………………
11.Study the physical properties of magnesium and calcium.  Use it to answer the questions that follow.

	Element 
	Mg
	Ca

	Atomic radius (nm)
	0.16
	0.20

	M.P(°C)
	650
	838

	B.P(°C)
	1110
	1440

	Atomic number
	12
	20



(a)
Explain why calcium has a higher M.P than magnesium.


(2mks)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(b) Write the electron arrangement of calcium in the following compound Ca3(PO4)2.










(1mk)

12. The table below gives the solubilities of potassium bromide and potassium sulphate at 00C and 400C.
	Substances
	Solubilities in g/100g of water 

	Potassium bromide
	00
	400

	
	55
	75

	Potassium sulphate
	10
	12


When aqueous mixture containing 60g of potassium bromide and 7g of potassium sulphate in 100g of water at 00C, some crystals were formed.
i)
Identity the crystals.






(1mk)
……………………………………………………………………………………………………
ii)
Determine the mass of crystals formed.



(1mk)
iii)
Name the method used to obtain the crystals.



(1mk)

……………………………………………………………………………………………………
13. Study the scheme given and answer the questions that follow

(i) Write an equation for the reaction between propan-1-ol  and  potassium metal (1mk)

……………………………………………………………………………………………
(ii) Name process I and II







( 1 mks)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(iii) Identify the products  “A” and “B”





( 1 mks)

……………………………………………………………………………………………………
14. The equations below shows the standard reduction potential for four half cell. Study it and answer 
       the questions that follows. Letters are not actual symbols of the element.








EθVolts

F2 (aq) + 2e-

→2F-(av)

+ 0.54

G2+ + 2e

→G(s)


-0.44

H+2 (aq) + 2 e 

→ H(s)

+ 0.34
2J+ + 2e

→J2(g)

               0.00


i. 
Identify the strongest reducing agent




(1 mk)
……………………………………………………………………………………………………………
            ii. 
Write the equation for the reaction which takes place when solid “G” is added to a                                         

solution containing H2+ ions





(1mks)

…………………………………………………………………………………………………………………………………………………………………………………………………………………………
iii. 
Calculate the Eθ value for the reaction in (ii) above

(1 mk)

15. Determine the oxidation state of manganese in MnO3.  Hence give its systematic name   (2mks)
16. (a)  State Charles law.







(1mk)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(b) The capacity of a balloon to hold a gas at 50C is 1dm3 before it burst due to expansion. Show 
whether it will hold or not at 350C if pressure remains  constant.
(2mks)
17. The diagram below is a cross- section of a dry cell. Study it and answer the questions that follows



(i) 
On the diagram, show with a (+ve) sign positive terminal
(1 mk)

(ii) 
Write the equation for the reaction in which electrons are produced
(1 mk)

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….
            (iii) 
The zinc can is lined with ammonium chloride and zinc chloride paste. What would                
happen if the mixture was to become dry? Give a reason.


(1mks)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
18. An electric current was passed though concentrated solution of copper (ii) chloride as shown in the 
        diagram below.


i. 
Explain the observation that would be made on the electrolyte as the experiment progress







(2mks)

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

ii. 
After sometime test tube “H” was found to contain a mixture of two gases. Explain this observation 



(1 mks)


………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
19. The grid below represents part of the periodic table.  Study it and answer the questions that follow

	
	
	
	
	

	L
	
	
	
	
	
	
	O
	

	P
	
	
	Q
	R
	
	
	S
	

	U
	V
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	



a)  Write the electronic arrangements for the ions formed by elements Q and S.
(1mk)
……………………………………………………………………………………………………………

b)  Compare the melting points of P and U.  Explain.



(1mk)
………………………………………………………………………………………………………….

………………………………………………………………………………………………………….
c)  Select the most reactive non-metal.  Give a reason for your answer.

(1mk)

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

………………………………………………………………………………………………………….
20. Phosphorous (v) chloride fumes in moist air.  Explain this observation using chemical equations 











(2mks)
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….

………………………………………………………………………………………………………….
21. The apparatus below was set up to show the catalytic oxidation of ammonia.
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(a) Name substances labeled







 (1mk)

A………………………………………………………………………………………………
B……………………………………………………………………………………………..
(b) State and explain two observations made in jar y. 



(2mks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………………………
22.  The following is a nuclear equation


233




x


    Pa




   AC     +     (
91 y

a)  Calculate the value of x and y 






(1Mk)

x____________________________
y____________________________
b)  State two differences between a nuclear reaction and a chemical reaction.
(2mk)
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….

23. The chief ore of alumunium is bauxite which mainly contains Al2O3.2H2O.  The ore is initially purified before aluminium is extracted electrolytically.


a)  Identify the main impurities associated with this ore.



(1mk)

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

………………………………………………………………………………………………………….
b)  Sodium hydroxide solution is used in the purification process.  State its role.
(1mk)
……………………………………………………………………………………………………….

………………………………………………………………………………………………………….
        c)  Give an equation for the reaction that forms Aluminium Oxide (Alumina) from          
             aluminium hydroxide







(1mk)
………………………………………………………………………………………………………….

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

24. Concentrated sulphuric acid is added to powdered carbon as shown below

[image: image3.png]



a) What is observed in tube I

Observation







(1 mk)
…………………………………………………………………………………………………………………………………………………………………………………………………………………………

b)  Explain the observation using a balanced chemical equation 
(2mks)
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….

25. a)  What is observed when hydrogen sulphide gas is bubbled into lead ( II) nitrate solution?                        









(1mk)


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

………………………………………………………………………………………………………….
      b)    Write an ionic equation for the reaction.





(1mk)

…………………………………………………………………………………………………………………………………………………………………………………………………………………………
26. Below is a simple representation of a soap molecule.

[image: image4.png]



Using the structure above show how soap removes an oily smear from the fabric shown below. (2mks)
[image: image5.png]



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

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

27.
Use the reaction scheme to answer the questions that that follow.









Step II



       Addition solution
     colourless

calcium
    white




Of HCl


gas

hydroxide 
   precipitate

Solid H

                                      Heat


No observable

change
        a)  Write the formulae of two possible cations in solid H



(1mk)
…………………………………………………………………………………………………………………………………………………………………………………………………………………………
b) Write the chemical equations for the reactions in

(i)  Step I









(1mk)
……………………………………………………………………………………………………………
(ii)  Step II






           


  (1mk)
……………………………………………………………………………………………………………
28. 10cm3 of concentrated sulphuric (VI) acid was diluted to 100cm3. 10cm3 of the resulting solution was neutralized by 36cm3 of 0.1 M sodium hydroxide solution. Determine the mass of sulphuric (VI) acid that was in the concentrated acid (S=32.0, H=1.0, O= 16.0) 



(3mks)
29. The reaction between hot concentrated Sodium hydroxide and chlorine gas produces sodium 
     chlorate (V), sodium chloride and water

(a) 
Write the ionic equation for the reaction



    ( 2 mk)

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

(b) 
Give one use of sodium chlorate (V)



                   ( 1 mk)
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….

………………………………………………………………………………………………………….
(	    (
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