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THIS PAPER CONSISTS OF 15 PRINTED PAGES.
1.study the set-up below of the apparatus used to prepare carbon(II) oxide gas .
      Liquid X                                                         Zinc oxide                          gas P                
[image: ]                         
ethan-1,2-dioic acid


(i)      Name substance Z                       							   	(1 mk)

(ii)    Write a chemical equation for the reaction producing carbon (II) oxide 	  	 (1 mk)

(iii)   Identify Y and state its purpose							             (2 mks)


(iv)   State and explain one precaution that should be considered in the above set-up.       (1 mk)


(v)    State and explain the observation made in the combustion tube during the reaction.		            										             (2 mks)


(vi)   State two uses of gas P									 (1 mk)


(b)    Propane forms gas P and water on combustion.
(i) What is the mass( in grams)  of water formed when 300cm3 of propane react with 1800 cm3   
      of oxygen at room temperature and pressure.
        (molar gas volume at r.t.p = 24dm3 , H=1,          O=16).                             		(3mks)





(ii)   Calculate the total volume of gaseous mixture after the reaction at room temperature and  	               	pressure.							                                        (3mks)







2.  Study the reaction scheme below and answer the question that follow:
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(a)  (i)  Identify											(2mks)
         A
         X
         Y
         Liquid  B
(ii)   Write the formula of complex ion Z .						             (1mk)

(iii)  Write an equation for the reaction between copper (II) carbonate and A.		(1mk)


(iv)  Describe how pure crystals of Y can be obtained.                    				(3mks)
b) (i)  Distinguish between a deliquescent and efflorescent substance.			(2mks)




     (ii)  	Give a reason why concentrated sulphuric (VI) acid is used as a drying agent.	(1mk)


3.  (a) (i) Study the information in the table below of ions  P3+ and Q2-   and complete it
           (P3+ and Q2-    are not the actual symbols of the ions).					(2mks) 

	ion
	Electron
arrangement
	Number of 
protons
	Number of
neutrons
	Mass number

	P3+
	2.8
	
	14
	

	Q2-   
	
	8
	
	16



               
(ii)  Using dots (.) and crosses (X) to represent electrons, draw the structure of the compound formed when P and Q combine.						(2mks)












(b) You are provided with the information of elements in the same period. Study it and answer the questions that follow.

	Element
	Atomic radius (nm)
	ionic radius (nm)

	J
	0.065
	0.076

	K
	0.175
	0.170

	L
	0.181
	0.202

	M
	0.099
	0.134

	N
	0.136
	0.102





(i)  Which one is the most reactive metal?  Explain .						(2mks)





(ii)  Which element is likely to form an ion with a charge   -1? Explain			(2mks) 		


(iii)   Write the  formula of the compound formed between M which is in group VI and sodium    	                                                                
         metal when they combine.	                                                                                           (1mk) 
 

(iv)   What type of bond is formed in the compound (iii) above.				(1mk)




( c )   When a current of 1.5 amperes was passed through a cell containing Y3+ ions of metal Y      
          for 15 minutes the mass of the cathode increases by 0.2 g. (1 Farady = 96500 Coulombs)
(i)   Calculate the quantity of electricity used.						(1mk)


(ii)   Determine the relative atomic mass of Y.						(2mks)

4. Study the scheme below and then answer the questions that follow.  
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(a)   Identify :
                         Gas  N										(1mk)

	           Solid  P										(1mk)
(b)  (i)  What are the major sources of Q?							(2mks)


      (ii)  Write a chemical equation for the formation of the alkaline solution from the white
              solid  P.										(2mks)

														
( c)     Write a chemical equation for the catalytic oxidation of gas S .			(1mk)	



(d)    Gas S is industrially made by catalytic combination of gas N and gas Q.  Name the most 
          preferred catalyst for the process and state the temperature and pressure conditions for
         optimum	yield. 										(2mks)	



	
					
5. Study the scheme given below and answer the questions that follow
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	a) Name the following:								(2mks)
                   F
                   I

b) Draw and name the isomers of compound  G.						(3mks)









c)   Write the following chemical equations:
      (i) reaction of compound A with ethanol
   
     (ii) reaction in  Step II

   (iii)  reaction in Step III									(3mks)



d)   How can you distinguish between E and F.   						(2mks)




 e)   Name the process that takes place in Step  IV.						(1mk)

f)   Name and draw the functional group of compound A .					(1mk)






6. (a) Ethanol can be manufactured from ethene and steam as shown in the equation
          C2 H4(g)   +   H2 O(g)                                      CH3 CH2 OH(g)

Temperature and pressure will affect the position of the equilibrium of the above reaction. Name the other factor that will affect the position of the equilibrium of the above reaction. 
 											(1mk) 

(b)   The data in the table below was recorded when one mole of ethene reacted with excess steam . The amount of ethanol in the equilibrium mixture was recorded under different conditions of temperature and pressure. Use the data to answer the questions that follow.

	Temperature ( )
	Pressure (atm)
	Amount of ethanol at
Equilibrium (moles)

	300
	50
	0.40

	300
	60
	0.46

	300
	70
	0.55

	250
	50
	0.42

	350
	50
	0.38



(i)   State whether the reaction between ethene and steam is exothermic or endothermic. Explain your answer.								(3mks)




(ii)   State and explain one advantage and one disadvantage of using extremely high pressure in   
        the reaction above.								(2mks)
       I     Advantage

     II    Disadvantage

c)   In an experiment to determine the rate of the reaction between calcium carbonate and 
       dilute hydrochloric acid, 2g of calcium carbonate were reacted with excess 2M hydrochloric
       acid. The volume of carbon IV oxide evolved was recorded at regular intervals of one 
         minute   for six minutes. The results are shown in the table below. 
	Time(minutes)
	1
	2
	3
	4
	5
	6

	Volume of Carbon(iv) oxide(cm3)
	170
	296
	405
	465
	480
	480








(i)   Plot a graph of time in minutes on the horizontal axis against volume of of carbon IV oxide 
       on the vertical axis.								(3mks)
[image: ]
  
                                       
                                                                                                                              
(ii)   Determine the rate of reaction at 4 minutes.					(2mks)					


7. The flow chart below illustrates the industrial extraction of lead metal. Study and answer the 
    questions that follow.
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a) (i)   Name the ore that is commonly used in this process.  			(1mk)


       (ii)   Explain what takes place in the roasting furnace.				(1mk)

  (iii)   Identify gas P.									            (1mk) 


  (iv)   Write the equation for the main reaction that takes place in the smelting furnace. (2mks) 
(v)   Give two environmental hazards likely to be associated with the extraction of lead. (2mks)



(b)   Explain why hard water flowing in lead pipes may be safer for drinking than soft water 
        flowing in the same pipes.                                                                                     	           (3mks)





( c)   State one use of lead other than making of lead pipes.					(1mk).
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