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MALIET FORM THREE

Instructions to Candidates

(a)Write your name and index number in the spaces provided above.

 (c) Answer ALL the questions in the spaces provided in the question paper

(d) KNEC Mathematical tables and electronic calculators may be used for calculations

(e) All working MUST be clearly shown where necessary

(f) This paper consists of  12 printed pages

(g) Candidates should check the question paper to ascertain that all the pages are printed as indicated and that no questions are missing

(h) Candidates should answer the questions in English

                                                     For examiners’ use only
	question
	maximum score
	candidates score

	1
	12
	

	2
	11
	

	3
	11
	

	4
	12
	

	5
	12
	

	6
	14
	

	7
	08
	

	total score
	80
	


1. The table below shows some elements in the periodic table. Use it to answer the questions that follow. The letters are not the actual symbols of the elements.

	
	
	
	
	

	
	
	
	
	
	
	
	
	F

	A
	G
	
	E
	
	B
	
	D
	

	C
	
	
	
	
	
	
	
	


(a) (i) Write the electron arrangement of elements:                                                              
     (1 mark)

 
A…………………………………………………………………………………………………….
….      

          D………………………………………………………………………………………………………..
    

(ii) Write the formula of the compound formed between the elements in (i) above.        
     (1 mark)
 ………………………………………………………………………………………………………………….
(b) Show on the table above an element Y belonging to Period 3 and group  (VI)             
     (1 mark)
(c)  Compare the following with explanations:

 (i) The reactivity of A and C







         
  (2 marks)
………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………..

      (ii) Atomic radii of elements E and B 




                           (2 marks)
…………………………………………………………………………………………………………………………………….………………………………………………………………………………………..…


      (iii) Ionization energies of elements A and C.        



                     
(2 marks)
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………

  (d)  While the chloride of G is ionic, the chloride of E is covalent. Explain.                 
(2 marks)
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………
2.
(a) Three forms of carbon are   shown below 
   [image: image1.png]
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                A                                                               B

Buckminsterfullerene
(i) Identify   allotrope  A     








(1 mark)                                                                                                

…………………………………………………………………………………………………………………..
(ii) State one use of allotrope B    







(1 mark)                                                                                      

…………………………………………………………………………………………………………………..
(iii) State the type of bonding between the carbon atoms in Buckminsterfullerene   
(1 mark)                          

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(b) The diagram below shows the process of manufacturing sodium carbonate using ammonia -soda      process.  Study it and answer the questions that follow.


(i) Name gases A and B.








(2 marks)
A ………………………………………………………………………………………………………
 B……………………………………………………………………………………………………..
(ii) Name liquid C and solid D.







(2 marks)
 C………………………………………………………………………………………………………

     
 D………………………………………………………………………………………………………
(iii) Write equations of the reactions in:




           

 (2 marks)
Tower P.

…………………………………………………………………………………………………………………..
Chamber R.

…………………………………………………………………………………………………………………..
 (iv) Name the product T formed at chamber R and give one of its uses.


(2 marks)
 …………………………………………………………………………………………………………………
………………………………………………………………………………………………………………….
3. 
(a) The set up below was used to prepare oxygen gas(B)
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(i) Write an equation for the reaction taking place in the flask                                          
(1 mark)
…………………………………………………………………………………………………………………..
(ii) Manganese (IV) oxide is used as a catalyst.Define the term catalyst                          
(1 mark)
………………………………………………………………………………………………………………….
 

(iii) What is the name given to the method of gas collection shown above                      
(1 mark)
…………………………………………………………………………………………………………………
(iv)   Describe the chemical test for oxygen gas                                                                
 (1 mark)
…………………………………………………………………………………………………………………
(v) Outline two uses of oxygen gas                                                                                       (2 marks)
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(b) A student arranged the apparatus as shown below to burn a candle wax
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(i) Why is NaOH solution used in the trough instead of water.                              

(1 mark)
   ………………………………………………………………………………………………………………...
(ii) If the initial volume of air in the  measuring cylinder was 90cm3 and this decreased to 70cm3,
Calculate the % of air used up in the experiment.                                  


(2 marks)     ……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………....
(iii) If the theoretical value of the part of air used is given as 20% .State two sources of error in the     experiment.                                                                                     



(1 mark)
             ………………………………………………………………………………………………………..
 (iv)   Burning magnesium ribbon is lowered in the measuring cylinder after the experiment. Write an 
       equation for the reaction that will take place.                   



(1 mark)   ………………………………………………………………………………………………………………
4. (a) Give the I.U.P.A.C names of the following compounds.



      (i)

H
H
H
H



       H
C
C
C
C
H



           H
H  H
C    H
H





            H

 Name ……………………………………………………………………………………….(1 mark)
 (ii)                  
H





H
C
C
C
H





H


Name ………………………………………………………………………………………..(1 mark)
(iii) 




H
H
H         H         H         H



H
C
C
C
C
C
C
H




H
H


H
H

Name ……………………………………………………………………………………….(1 mark)
(b) Study the scheme below and answer the questions that follow.
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         (i) Name the process represented by step III





(1 mark)

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

 
   (ii) Identify the reagents and conditions in step II.




Reagent









(1 mark)

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



Conditions









(1 mark)

………………………………………………………………………………………………………………
   (iii) Draw the structure of compound M






(1 mark)
(iv) Write an equation for complete combustion in step I



(1 mark)

……………………………………………………………………………………………………………..
(c) Define the word Isomerism                                                                                           (1 mark)
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(d) Draw all the isomers of pentane                                                                                 (3 marks)
5.

(a) Study the table below which shows properties of elements across period three and answer the 
question that follow.

	Element
	A
	B
	C
	D
	E
	F
	G
	H

	Atomic radius (nm)
	0.156
	0.136
	0.125
	0.118
	0.110
	0.104
	0.099
	-

	Ionic r Radius (nm)
	0.095
	0.065
	0.050
	-
	-
	0.184
	0.181
	-

	Melting points (0C)
	97.8
	650
	660
	1410
	44.2
	119
	-101
	-186


(i) Explain why the atomic radius of G is smaller than its ionic radius.

           
(1 mark)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………….
(ii) Explain why the melting point of D is higher than the other elements                              (2 marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………..
…………………………………………………………………………………………………………………

(iii) Give the formula of the chlorides of element B



                          (1 mark)
………………………………………………………………………………………………………………….
(b)The ions of V3+ and U2- have identical electronic configuration 2.8. Write down the electron arrangement of the elements U and V




                                   (2 marks)
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………
(c)The diagram below shows how magnesium reacts with steam
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(i) Gas C would not be produced as is in the set-up but when certain condition is introduced gas C is 
     produced. Identify the condition which was omitted in the set-up 


(1 mark)
…………………………………………………………………………………………………………………..
(ii) Describe how gas C is produced after the mistake was corrected in the   above set-up
(2 marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………..
(iii) Why is it not advisable to use potassium in place of lithium?

                       (1 mark)
…………………………………………………………………………………………………………………..………………………………………………………………………………………………………………..
(d) The diagram below represents part of the structure of sodium chloride crystal
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( i) On the diagram, mark the positions of  three sodium ions                                                (1 mark)
(ii) The melting and boiling points of sodium chloride are 801 0C and 1413 0C respectively.  Explain 
    why sodium chloride does not conduct electricity at 25 0C, but does  at  temperature between 8010C 
 and 14130C                                                                                               


(1 mark)
…………………………………………………………………………………………………………………..
…………………………………………………………………………………………………………………..
6.   (a) State Grahams law of diffusion                                                                                        (1 mark)
…………………………………………………………………………………………………………………...…………………………………………………………………………………………...................................
 (b) When 15cm³ of a gaseous hydrocarbon P was burnt in 100cm³ of oxygen, the resulting gaseous mixture occupied 70cm³ at room temperature and pressure.  When the gaseous mixture passed through potassium hydroxide solution, it’s volume decreased to 25cm³.

(i) What volume of oxygen was used during the reaction?



           (1 mark)  ………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(ii) Determine the molecular formula of the hydrocarbon.



            (2 marks)
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(c) A student half-ﬁlled a syringe with water. She then carefully drew up some blue ink into the syringe so that it formed a separate layer below the water. She then left the syringe in a clamp for twenty hours.
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After twenty hours the blue colour of the ink had spread throughout the water.

     (i)  Use the kinetic particle theory to explain these observations.                                      
 (1 mark)
...............................................................................................................................................................................
 ..............................................................................................................................................................................
 

(ii)  Ink is a mixture of many chemicals. What do you understand by the term mixture?  
(1 mark)
 ..........................................................................................................................................................
…………………………………………………………………………………………………………………
 
(d) The set up below was used to investigate diffusion of gases through aporous pot
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 State and explain the observation  made  when the beaker is filled with hydrogen gas. 

(2 marks)
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(e) 12g of a mixture of sodium sulphate and sodium hydroxide were mixed with distilled water in a flask and topped up to 100cm3.  25cm3 of this solution required 12.5cm3 of 0.2M sulphuric (VI) acid for complete reaction.

 

 (i)  Write the chemical equation for the reaction that occurred between the   mixture and sulphuric 
              (VI) acid. 







                                         (1 mark)
…………………………………………………………………………………………………………………...
  

(ii)  Calculate the number of moles of H2SO4 which reacted with the mixture.  

(2 marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..
(iii) Determine the number of moles of the substance in the mixture that reacted with H2SO4.   
(1 mark)
……………………………………………………………………………………………………………………………………………………………………………………………………………………………

      (vi)  What was the percentage of sodium sulphate in the mixture                                           (2 marks)
…………………………………………………………………………………………………………………
7. What do you understand by the following terms as used in the study of salts.                  
(3 marks)
(i) Hygroscopy

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(ii)  Deliquescence

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(iii)  An acid salt

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(b) The set up below was used to prepare  a certain salt
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(b)     (i) What name is given to the method of salt preparation in the set up above.                 
(1 mark)
…………………………………………………………………………………………………………………...
(ii) Write an equation for the reaction in the combustion tube.                                               (1 mark)
…………………………………………………………………………………………………………………...
(iii) Why does the product of the above reaction form in flask B.                                          (1 mark)
…………………………………………………………………………………………………………………
            (iv) What is the function of calcium oxide in the guard tube                                                    (1 mark)
…………………………………………………………………………………………………………………
(v) State one use of chlorine                                                                                                    (1 mark)
…………………………………………………………………………………………………………………
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