NAME………………………………………………………….  
ADM NO………….....CLASS..…….…......

SCHOOL …………………………………………………..….
SIGNATURE….……………….……….….










DATE………………………………….…...
233/2                                                          

CHEMISTRY







PAPER 2








(THEORY)






MARCH/APRIL 2014
TIME: 2 HOURS

FORM THREE JOINT EXAMINATION - 2014
Kenya Certificate of Secondary Education.

CHEMISTRY

PAPER 2
(THEORY)

TIME: 2 HOURS

INSTRUCTIONS TO CANDIDATES:

(  Write your name, class and admission number in the space provided above.
(  Sign and write the date of examination in the spaces provided above.

(  Answer ALL the questions in the spaces provided in the question paper.

(  Mathematical tables and silent electronic calculators may be used.
(  This paper has 7 questions, candidates should ascertain that no questions are missing.





         For Examiner’s Use Only

	Questions
	Maximum Score
	Candidate’s Score

	1
	12
	

	2
	13
	

	3
	11
	

	4
	11
	

	5
	10
	

	6
	10
	

	7
	13
	

	Total Score
	80
	


Chemistry Paper 2










Turnover
1. 
(a) 
Distinguish between allotropes and isotopes 




(2mks)



______________________________________________________________________________



______________________________________________________________________________



______________________________________________________________________________



______________________________________________________________________________

    
(b) 
The chart below part of the periodic table. Study it and answer the questions that follow. 
        

 (The letters are not the actual symbols of the elements).

[image: image1.png]



(i) Element M has the electronic structure 2.8.8.4. On the chart above, indicate the 
position of  element M






(1mk)

(ii) Which element in period 3 has the smallest atomic radius? Give a reason for your 
answer 








(2.mks)

_______________________________________________________________________

     

(iii)
 State one use of the elements of which L is a member. 


(1mk)

_______________________________________________________________________

_______________________________________________________________________

     

(iv) 
Write an equation to show the action of heat on the nitrate of element J. 
(1mk)

_______________________________________________________________________

_______________________________________________________________________

       
(c) 
In the table below, the elements are represented by letters P, Q, R, S and T, which are not 
           

the actual symbols of the elements. Study the table and answer the questions that follow:
	Element 
	Electronic configuration 
	Atomic Radius (nm)
	Ionic radius (nm)

	P
	2.1
	0.123
	0.060

	Q
	2.3
	0.082
	0.020

	R
	2.4
	0.077
	-

	S
	2.5
	0.070
	0.171

	T
	2.6
	0.066
	0.140


(i) To which period of the periodic table do these elements belong? Give a reason.  (1mk)

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________
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(ii) 
Explain why the atomic radius decrease from P to T



(1mk)

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

  

(iii) 
Why is there no ionic radius given for element R?



 (1mk)

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

   

(iv) 
Explain why the ionic radius is larger than the atomic radius for both S and T. (1mk)

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

    

(v) 
Explain whether S is a metal or a non-metal.





(1mk)

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

2. 
Study the information in the table below and answer the questions that follow. The letters  do not represent  the actual  symbols  of the elements:

	Element
	Atomic number
	Melting  point of element

	A
	11
	98

	B
	12
	650

	C
	14
	1410

	D
	16
	113

	E
	20
	851


(i)
Which elements are metal? Give a reason 





(2mks)


_____________________________________________________________________________


_____________________________________________________________________________


_____________________________________________________________________________


_____________________________________________________________________________

(ii)
Write the formula of the compound formed when element B reacts with element D. (1mk)


_____________________________________________________________________________


_____________________________________________________________________________
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(iii)
Explain  why the melting point  of C is higher  than that of  D.


 (2mks)


_____________________________________________________________________________


_____________________________________________________________________________


_____________________________________________________________________________


_____________________________________________________________________________

(iv)
What is the oxidation state of C? 






(1mk)

_____________________________________________________________________________

(v)
How does the:


(i) 
Melting of A and B vary? 






(2mks)



_______________________________________________________________________



_______________________________________________________________________



_______________________________________________________________________

(ii) Reactivity of B and E with water compares. Give an explanation.

 (2mks)



_______________________________________________________________________



_______________________________________________________________________



_______________________________________________________________________

3. 
(a) 
The schematic diagram shows part of the solvary process used for the manufacture of 
         

sodium carbonate.
[image: image2.png]



(i) 
Explain how the sodium chloride required for this process is obtained from 
sea water. 








(2mks)

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________
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(ii) Two main reactions take place in chamber I. the first one is the formation of 
ammonium hydrogen carbonate.

    


I 
Write an equation for this reaction (formation of Ammonium hydrogen 
carbonate)
 






(1mk)

_________________________________________________________________

_________________________________________________________________

    


II
 Write an equation for the second reaction 



(1mk)
________________________________________________________________

_________________________________________________________________

 

(iii)  
State how the following are carried out:




(1mk)

I 
Process 1_________________________________________________________
II
Process 2_________________________________________________________
(b) In an experiment to determine the percentage purity of the sample of sodium carbonate 
produced in the solvary process, 2.15g of the sample reacted completely with 40.0cm3 
of 0.5M sulphuric acid.
    

I 
Calculate the number of moles of Sodium carbonate that reacted.

 (2mks)

     

II 
Determine the percentage purity of Sodium carbonate in the sample.
 (2mks)




(Na = 23.0, C = 12.0, O =16.0).

(c) 
Name two industrial uses of sodium carbonate 





(2mks)

______________________________________________________________________________


______________________________________________________________________________
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4. 
(a) 
The diagram below shows the set up in an experiment to prepare chlorine gas and react it with 
          

aluminium foil. Study it and answer the questions that follow:

(i) In the experiment, concentrated hydrochloric acid and Potassium manganate (VII) 
were used to prepare chlorine gas. State two precautions that should be taken in 
carrying out this experiment.






(2mks)

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

(ii) Write a balanced equation for the reaction that took place in the round bottom flask.

(1mk)

_______________________________________________________________________

_______________________________________________________________________

(iii) Write the formula of another compound that could be used instead of potassium 
             manganate (VII).







(1mk)

_______________________________________________________________________

_______________________________________________________________________

(iv) Explain why it is necessary to allow the acid to drip slowly onto potassium manganate 
(VII) before the aluminium foil is heated. 




(2mks)

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________
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(v) State the property of the product formed in the combustion tube that makes it possible 
for it to be collected in the receiver.





 (1mk)

_______________________________________________________________________

(b) The following diagram represents part of a large scale manufacture of hydrochloric acid plant:

          

(i) 
Name gas V and W:







(1mk)




V _____________________________________________________________________




W _____________________________________________________________________

(ii) 
State the role of the glass beads in the plant. 




(1mk)


_______________________________________________________________________


_______________________________________________________________________

        

(iii) 
Why is gas W introduced into the reaction chamber through a jet?

(1mk)


_______________________________________________________________________


_______________________________________________________________________


_______________________________________________________________________

(c)
Write the chemical equation for the reaction between gaseous substances represented 
            by V and W.









(1mk)


_____________________________________________________________________________


_____________________________________________________________________________

5. 
(a) 
A sample of water from a village in Narok county was divided into equal portions and each 


mixed with volume of soap solution. The observations made were as tabulated below:
	Sample 
	Treatment before adding soap
	Observation on shaking with soap

	I
	No treatment
	Slight lather formed slowly

	II
	Boiled
	Lather formed instantly

	III
	Treatment with washing soda
	Lather formed instantly 
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(i) 
What type of hardness is present in water from the village? Explain.
(1mk)

_______________________________________________________________________


_______________________________________________________________________


_______________________________________________________________________

     

(ii) 
Name two ions that would have formed the hardness above.


(1mk)

_______________________________________________________________________


_______________________________________________________________________

    

(iii) 
State one advantage of hard water.





(1mk)

_______________________________________________________________________


_______________________________________________________________________

     
(b) 
(i) 
What is meant by the term “solubility of a salt”?



(1mk)


_______________________________________________________________________


_______________________________________________________________________


_______________________________________________________________________

        

(ii) 
To determine the solubility of a salt X at room temperature, some students evaporated 
20cm3 of a saturated solution X in an evaporating basin and obtained the results shown below:

Mass of evaporating basin = 18.0g

Mass of evaporating basing + saturated solution of X = 40.96g

Mass of evaporating basing + solid X = 22.30g

Determine the:

I 
Mass of the saturated solution X.




(1mk)


_________________________________________________________________

II
 Mass of solid X.






(1mk)


_________________________________________________________________

III 
Mass of the solvent.






(1mk)


_________________________________________________________________

IV 
Solubility of salt X at room temperature.



(1mk)


_________________________________________________________________
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(c) 
The solubility of Potassium nitrate at 40oC and 70oC is 3.0 x 10-1 and 9.0 x 10-1 
mole/dm3 respectively. Determine the mass of Potassium nitrate deposited when 1dm3 
of the solution is cooled from 70oC to 40oC.
           


(K = 39.0, N = 14, O = 16)






(2mks)
6. 
(a) 
Monoclinic and Rhombic are allotropes of sulphur.

The molar enthalpies of combustion of monoclinic and rhombic sulphur allotropes are given below:
S(s) + O2(g)
(
 SO2(g) (Hc = -296.06KJ

          

(Rhombic)

S(s) + O2(g) 
(
SO2(g) (Hc= -296.36KJ

        

(Monoclinic)

Calculate the molar enthalpy change for the transformation of rhombic to monoclinic sulphur. Hence, explain whether the transformation is exothermic or endothermic. 

(1mk)

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

  
(b) 
The flow chart below represents the industrial manufacture of sulphuric acid.


(i) 
Name process I.
 






(1mk)


_______________________________________________________________________

(ii) 
Name the catalyst used in process I.





(1mk)


_______________________________________________________________________
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(iii) 
Name substance R.







 (1mk)


_______________________________________________________________________

     

(iv) 
Write an equation for the reaction which takes place in the absorption chamber.  (1mk)


_______________________________________________________________________


_______________________________________________________________________

    

(v) 
Explain why sulphur (VI) oxide (SO3) is not directly reacted with water to yield s
ulphuric acid. 








(2mks)


_______________________________________________________________________


_______________________________________________________________________


_______________________________________________________________________


_______________________________________________________________________

     

(vi) 
Sulphuric (VI) acid from the manufactures is 98% pure and its density is 1.84gcm-3. 
Calculate its molarity.







(2mks)

       

(vii) 
Other than manufacture of sulphuric acid state other two uses of sulphur.
 (1mk)


_______________________________________________________________________


_______________________________________________________________________


_______________________________________________________________________

7. 
(a) 
Draw and name two structures of compounds with the molecular formular C4H8.
(2mks)

Structure I





Structure II

Systematic name________________________
Systematic name______________________
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(b) 
The structure below shows part of an acrylic molecule:

         
Draw the structure of the monomer that makes up the molecule.


(1mk)

    
(c) 
One mole of a gas W reacted completely with one mole of hydrogen gas in the presence
         

of nickel catalyst at 140oC to form one mole of gas X. when one mole of gas X was reacted


with one mole of hydrogen gas in the presence of the catalyst, one mole of thane was formed. 
A compound Y was formed when one mole of W was reacted with one mole of hydrogen chloride gas. Addition to another catalyst of Y at high temperatures provided a solid Z with 
a molecular formula of about 20,000:
(i) 
Identify:








(2mks)

W____________________________
X________________________________

Y____________________________

 Z________________________________
    

(ii) 
State one use of solid Z.  






(1mk)




_____________________________________________________________________

(iii) Name the substance formed when X is reacted with sulphuric acid and the mixture 
then heated with water 






(1mk)




_____________________________________________________________________

    
(d) 
Study the flow chart below and answer the questions that follow:
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 (i) 
Identify M








(1mk)




_____________________________________________________________________

(ii) 
Name the catalyst in step V






 (1mk)




_____________________________________________________________________

(iii) 
Draw the structural formula of gas L





 (1mk)




_____________________________________________________________________

(iv) 
What name is given to the process that takes place in step V


(1mk)




_____________________________________________________________________

(v) 
State:

     


I 
One use of product F






(1mk)





__________________________________________________________________

    


II 
A commercial application of the process which takes place in step VI. (1mk)





__________________________________________________________________





__________________________________________________________________





__________________________________________________________________
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Carbonate (IV) Oxide





Saturated 


sodium chloride





Ammonia 





Process 1 





Sodium hydrogen carbonate 





Ammonium chloride  





Process 2





Sodium carbonate  





Chamber II 





Flame





Sulphur Burner 





Air 





SO2(g) 





Air
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Water   





H2SO4(l)   





SO3(g) 











98% H2SO4(l)   
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Step II





R  





CH3CH2OH





Cl	 H





C	C





H	H  





H2O, Catalyst





Step V
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Ni, H2, 150oC





Step VI





Step I





Step III





F 











Concentrated HCl





Anhydrous CaCl2





Soda lime





Guard tube





Aluminium (III) chloride





Potassium magnanate (VII)





Glass wool





Heat





Aluminium foil





Cumbustion tube





Receiver





Gas V





Gas W





Jet





Hydrochloric acid





Glass beads





Water





Process 1
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