
Name: .................................................................................................Index no........................

Candidate’s signature……………….Date………………. 

233/2

CHEMISTRY
Theory                                           

Paper 2                                   
Time: 2 Hours       
Kenya certificate of secondary education (K.C.S.E)
Instructions to candidates

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

(b) Sign and write the date of examination 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.

	Questions
	Max-score
	Candidates score

	1
	12
	

	2
	14
	

	3
	13
	

	4
	11
	

	5
	12
	

	6
	12
	

	7
	8
	

	Total score = 80
	












Turn over

1. The set-up was used to electrolyse Lead (II) bromide. Study it and answer the questions 

that follow;

[image: image9.png]& o

R




(a).Write an ionic equation for the reaction that occurred at the cathode                           (1 mark)
………………………………………………………………………………………………
(b).State the observation made at the anode                                                                 (1 mark)

………………………………………………………………………………………………

 (c).Study the following half reactions and answer the questions that follow

                       [image: image1.png]E%Volts
Zn'(aq) + 2 — Zn(s) -0.76
Fe’'(ag) + 26 —= Fe(s) -0.44
Br(I) + 2e = 2Br(aq) +1.36
Fe''(aq) + 2¢ ==— Fe’(aq) +0.77
Ce"(aq)+e == Ce’(aq) +1.6!




 (i).identify the strongest  reducing agent.                                                                (1 mark)

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

(ii).Which substance from the table can be used to convert bromide ions to bromine molecules                                                                                                                   
                                                                                                                                 (1 mark)
………………………………………………………………………………………………… 
(iii).Which pair can be used to construct a cell with highest emf.                         (1 mark)

  ………………………………………………………………………………………………
(iv).Write the cell representation above                                                               (1 mark)

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

(v).Calculate the emf of the cell above                                                                     (2 marks)

…………………………………………………………………………………………………..
(d).During the electrolysis of aqueous  copper(ii) sulphate using  copper electrode, a current of 0.2 amperes was passed through the cell for 5 hours.

(i).Write an ionic equation for the  reaction that took place at the anode.
            (1 mark)

……………………………………………………………………………………………………
ii) Determine the change in the mass  of the anode which occurred as a result of the  electrolysis  process.(Cu=63.5, 1 Faraday=96,500 Coulombs)

                                  (3 marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
2. The figure below shows the stages in the manufacture of sodium carbonate. Study the diagram 

below and use it to answer the questions that follow.
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a) (i) Name three starting materials in the manufacturer of sodium carbonate.            (1½ marks)    
                  ……………………………………………………………………………………………………
……………………………………………………………………………………………………
   (ii) Name three substances  that are recycled in this process.
                            (1½ marks)


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

(iii) Identify the chambers in which the recycled substances are regenerated.                   (1 mark)
……………………………………………………………………………………………………
……………………………………………………………………………………………………



(iv)  Name the substances U and V.
                                                                     (1 mark)

……………………………………………………………………………………………………
b) Write an equation for the reaction which occurs:

 (i) In the reaction chamber 1
                                                                                             (1 mark)


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








 (ii) When solid V is heated.                                                                                               (1 mark)


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









 (iii) In the reaction chamber 3.
                                                                                 (1 mark)
…………………………………………………………………………………………………….








c) State one commercial use for  Sodium carbonate                                                           (1 mark)
……………………………………………………………………………………………………
(d) Give a reason why the Solvay plant is located near a river                                  (1 mark)

………………………………………………………………………………………………………
………………………………………………………………………………………………………
(e) Study the experimental set up of apparatus shown below.
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(i)  State two observations made in the set up as the experiment progressed.                  (2 marks)
………………………………………………………………………………………………………

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

(ii) Write an equation for the reaction that occurred in the boiling tube.

        (1 mark)
……………………………………………………………………………………………………
(f)  Why was the gas burned at the end of the tube?



         (1 mark)
 ………………………………………………………………………………………………………
3.(a) State two factors that should be considered when choosing a fuel for cooking.











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

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

(b) When alcohols burn they give out heat. A student used the apparatus below to investigate the amount of heat produced when ethanol was burnt.

[image: image4.emf]
During the experiment, the data given below was recorded.

Volume of water = 200cm3
Initial temperature of water = 250C

Final temperature of water = 46.50C

Mass of ethanol + lamp before burning = 125.5g

Mass of ethanol + lamp after burning = 124.0g

Calculate;

(i) Heat evolved during the experiment (Density of water = 1g/cm3, specific heat capacity of water = 4.2J/g/k.








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

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

………………………………………………………………………………………………………
(ii) The number of moles of ethanol involved in the experiment                                      (2 marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………

(iii) Molar heat of combustion of ethanol (C = 12.0, O = 16.0, H = 1.0)

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

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

(c) Write the equation for the complete combustion of ethanol.


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

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

(d) The experiment value of molar heat of combustion of ethanol obtained in (b) (iii) above is lower than the theoretical value. Give two reasons for this variation.
                   (2 marks)
………………………………………………………………………………………………………

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

(e) Study the diagram below which shows an energy level diagram. 

[image: image10.bmp]
                                                                 Reaction path

i)  Name enthalpy 








(1½ mark) 


ΔH1
…………………………………………………………………………………………….


ΔH2                     …………………………………………………………………………………………….


ΔH3                     …………………………………………………………………………………………..
ii) Calculate the ΔH1 from the energy level diagram 



            (1½ mark)
………………………………………………………………………………………………………………
4. The rate  of reaction of calcium carbonate with hydrochloric acid can be found using the

apparatus shown below.
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(a) The course of this reaction can be followed by measuring the volume of carbon (iv)oxide given off at various time intervals. The graph below shows the results obtained from an experiment using 0.15 g of calcium carbonate in small pieces.
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(i)  What volume of gas is given off in the ﬁrst 75 seconds of the reaction 
       (1 mark)

  .......................................................................................................................................................

(ii) From the graph calculate the rate of reaction at t=75s                                               (3 marks)

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

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

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

(iii)  On the grid , sketch the line you would expect for the same reaction using  large pieces of calcium carbonate. Assume that the mass of the calcium carbonate and all other conditions remain the same.             




      


       (1 mark)

(iv)  What would happen to the rate of this reaction if:                                              (1 mark)

 - the temperature is increased,
  .......................................................................................................................................................
  -the concentration of hydrochloric acid is decreased?
  ...................................................................................................................................................... 
(b).In the Haber process, the optimum yield of ammonia is obtained when the temperature of 450⁰C, a pressure of 200 atmospheres and an iron catalyst are used.
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N2(g) + 3H2(g)
 
 2NH3(g)
;∆ H = -92kJ

(i).How would the yield of ammonia be affected if the temperature was raised to 600⁰C?
        (1 mark)
……………………………………………………………………………………………………
   (ii) Give one use of ammonia 



     
                
        (1 mark)

………………………………………………………………………………………………………
(d) A dynamic equilibrium between dichromate and chromate ions is established as shown in the equation below.

Cr2O72-(aq) + 2OH-(aq)


2CrO42-(aq) + H2O(l)
(Orange)




(yellow)

    (i). What is meant by dynamic equilibrium?



                   (1 mark)

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

(ii).State and explain the observation that would be made if a few pellets of potassium hydroxide are added to the equilibrium mixture.




         

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

5. (a) Define the term hydrocarbon                




    
   (1 mark)

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

(b)(i) Give the I.U.P.A.C names of the following compounds.





H
H
H
H
H


H
C
C
C
C
C
H



H
H  H
C    H
H
H





H

     Name …………………………………………………………………………… (1 mark)

(ii)
           H        
H
H
O                                                        


H
C
C
C
C
OH



H
H
H

Name ………………………………………………………………………………-(1 mark)

(iii) 



H
H
     O

H
H


H
C
C
C
O
C
C
H



H
H


H
H

Name ……………………………………………………………………………… (1 mark)
(c).Study the flow chart below and answer the questions that follow:-

(i) Identify process W and X 



                                         (1 mark)


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

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

(ii)
Name substances B and C



                            (1 mark)

……………………………………………………………………………………………..

………………………………………………………………………………………………
 (iii) Write the equation for the reaction leading to production of substance A.
     (1 mark)

…………………………………………………………………………………………
 
(iv) Substance B was completely burned in air. Write the equation for the reaction.











   (1 mark)


…………………………………………………………………………………………………


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

(v)
State and explain the observation made when bromine is added to a gas jar full of substance B in the presence of sunlight. 




 (2 marks)

……………………………………………………………………………………………

…………………………………………………………………………………………………

(vi)  The polymer D has a relative molecular mass of 112, 000. Calculate the value of n 

(C = 12, H = 11)                                                                                                      (2 marks)

………………………………………………………………………………………………


…………………………………………………………………………………………………
6.(a) An ore is suspected to contain zinc metal. Describe how one will confirm the presence of zinc in the ore 
                                                                                                                 (2 marks)  ……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………...

(b) The following diagram represents the process of zinc extraction. Study it and answer the questions 
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I. Give the names of:

(i) X – ------------------------------------------------------------

         (1 mark)
(ii) Y - -------------------------------------------------------------

         (1 mark)
II. The process represented by A involves making of slurry and frothing. Name the substances used for:

(i) Making slurry.




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

(ii) Frothing. 






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

III.(i) Explain how process B is used to obtain Y.



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

(ii) Explain why it is easy to separate Y from the waste material.

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

………………………………………………………………………………………………………………..
IV.Write the equation for the reaction which changes Y to Zinc oxide.

                       (1 mark)
……………………………………………………………………………………………………………
V. Name the process represented by D, E, and F.



                                   (3 marks)
………………………………………………………………………………………………………………
………………………………………………………………………………………………………………

………………………………………………………………………………………………………………
7. The grid below shows part of the periodic table. Use it to answer the questions that follow. The letters do not represent actual symbols.

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	S
	U
	V

	P
	R
	
	
	
	
	T
	
	W

	Q
	
	
	
	
	
	
	X
	

	
	
	
	
	
	
	
	
	


(a) Which of the elements has the highest electron affinity.


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

 (b)
Give the electronic configuration of:





     (2 marks)
(i) Element S

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

(ii) Element Q

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

(c)
Compare the atomic radius of P and R. Explain 



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

…………………………………………………………………………………………………
(c) Given that the atomic mass of W is 40. Write down the composition of its nucleus.









   
    (1 mark)

…………………………………………………………………………………………………

………………………………………………………………………………………………

(e)
Write the formula of the compounds formed between: Element P and S.      (1 mark)

……………………………………………………………………………………………

(f)
Give the formula of one stable ion with an electron arrangement of 2.8 which is
 negatively charged







  (1 mark)

…………………………………………………………………………………………………
SET 9
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1.(a) Pb2+(l)  +2e             Pb(l) ✓ (1)
(b) Brown vapour✓ (1)
(c)(i) Zinc/Zn✓ (1)
(ii) Ce4+✓ (1)
(iii) Zn cell and Ce4+ cell✓ (1)
(iv) Zn/Zn2+ // Ce4+/Ce3+✓ (1)
(v) Ere-Eox

     +1.61 –(-0.76) ✓ (1)
  =+2.37V✓ (1)
(d)(i) Cu(s)                   Cu2+aq + 2e✓ (1)
(ii) Q=It

     =0.2 x 5 x 3600✓ (1)
     =3600C✓ (1)
63.5grequire 96500x 2 C

  ?  require 3600C

  =1.18g✓ (1)
2.(a)(i) brine, ammonia, carbon(iv)oxide

(ii) ammonia, carbon(iv)oxide and water

(iii)  Chamber 2, and chamber 3

(iv) -ammonium chloride  

 V-sodium hydrogen carbonate

(b)(i) NH3g +NaClaq +H2O(l)                     NH4Cl(aq) +NaHCO3(s) ✓ (1)
(ii) 2NaHCO3(s)                 Na2CO3(s)  + CO2(g) +H2O(l) ✓ (1)
(iii) Ca(OH)2aq + 2NH4Cl(aq)              CaCl2(s) + 2H2O(l) + 2NH3(g) ✓ (1)
(c)-manufacture of glass and ceramics✓ (1)
-water treatment to remove hardness

-manufacture of paper and textile 

(d) a lot of water is required for cooling the carbonator✓ (1)
(e)(i) –CuO changes from black  to brown Cu✓ (1)
         -lime water forms a white precipitate✓ (1)
(ii) Ca(OH)2 aq + CO2(g)               CaCO3(s) +H2O(l) ✓ (1)
(f) It is poisonous when inhaled✓ (1)
3.(a)-cost of fuel, ✓ (1)

-ease of storage, 

-effect on the environment

(b)(i)  McT

    =200 x 4.2 x 21.5✓ (1)
  =18060J✓ (1)
(ii) moles =1.5/46✓ (1)
                 =0.0326moles✓ (1)
(iii)  0.0326moles require   18060J✓ (1)
          1mole   require  ?

       553.98kJ/mol✓ (1)
(c)  C2H5OH(l)  + 3O2(g)             2CO2(g)  + 3H2O(l) ✓ (1)
(d)-heat loss to the surrounding

  -heat absorbed by the apparatus

(e)(i) ΔH1- Lattice  energy✓½

  ΔH2   -Heat of hydration ✓  ½               

         ΔH3 –heat of solution ✓ ½        

(ii)  ΔH1=  -680  +20

                     =-660kJ/mol

4. (i)  27cm3✓ (1)
(ii) - draw tangent at 75s✓ (1)
     -substitution ✓ (1) 

     -answer  with units✓ (1)
(iii)

iv)- rate of reaction oncreases✓ 
     _ rate of reaction decreses

(b)(i) yield decreses because forward recation is exothermic✓ (1)
(ii) –manufacture of nitrogeneous fertilisers✓ (1)
       -raw material in solvay process

(d)(i) Is one in which rate of formation of products is equal to rate of consumption of reactants✓ (1)
(ii) yellow  colour intensifies✓ (1)
5.(a) A compound that contains carbon and hydrogen only✓ (1)
(b)(i) 3-methyl pentane✓ (1)
     (ii) Butanoic acid✓ (1)
     (iii) Ethyl ethanoate✓ (1)
(c)(i) W- fermentation✓ 
     W- fractional distillation✓ 
(ii) B –Ethane  ✓    C-Sodiumethanoate✓ 
(iii) C2H5OH(l)                             C2H4(g)  + H2O(g) ✓ (1)
(iv) CH4(g)  + 2O2(g)                 CO2(g)  +  2H20(l) ✓ (1)
(v) Bromine is decolourise from brown, in presence of sunlight bromine decomposes into free radicals which substitutes the hydrogen in methane✓ 
(vi)   (12x2)  + 4 =28

    28n  = 112000✓ 
     n=  4000✓ 
6.(a) grind ore into fine powder✓ 
 -add dilute nitric acid and stir✓ 
 -filter the mixture

-to filtrate add drops of ammonia solution till excess✓ 
-white ppt soluble in excess ammonia to form a colourless solution confirms presence of Zn2+✓ (1)
(b)I. X-Zinc blende
✓
(1)

     Y- Zinc Suphate
✓
(1)

   II 

(i) water 
✓
(1)

(ii) Vegetable oil
✓ (1)

  III. 

  (i)After adding frothing agents and blowing air through the mixture, ore particles collect on the surface and are obtained through decantation and then filtration.

  (ii).This is because the waste material settles at the bottom of the reaction vessel while Y floats on the surface of the liquid mixture 
✓ (1)

IV. 
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V. D- Cooling of Zinc Vapour 
✓ (1)

E – costing of molten Zinc into blocks ✓ (1)

F – addition of water to molten Zinc ✓ (1)

7.(a) U✓ (1)

 (b) (i) 2.87✓ (1)

       (ii) 2.8.81✓ (1)

   (c).That of R is smaller than that of P, R has astronger nuclear charge✓ (1)

    (d).  P= 18  

           N=22

    (e) P2R✓ (1)

     (f) O2-✓ (1)
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Molten Lead (II) bromide
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Na+(g) +  Cl-(g)





ΔH2 = - 680kJmol-1





ΔH3 = +20kJmol-1
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