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 INSTRUCTIONS TO CANDIDATES

· Answer all the questions in the spaces provided after each question
· Mathematical tables and electronic calculators may be used 

· All workings must be clearly shown where necessary

                                                 For Examiner’s Use Only

	Questions
	Maximum scores
	Candidate scores

	1
	11
	

	2
	11
	

	3
	10
	

	4
	11
	

	5
	11
	

	6
	14
	

	7
	13
	

	TOTAL 
	80
	


This paper consists of 11 printed pages. Candidates should check the question paper to 

ensure that all pages are printed as indicated and no questions are missing

1. a) In order to find out the proportion by volume of one of the main components of air, the following set up was established
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 (i) Name two major constituents of gas T                                        




(1mk)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(ii) Suggest a reason for passing air through: 
  I   Aqueous sodium hydroxide   








(1mk)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………
II   Concentrated sulphuric (VI) acid                                     





(1mk)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………
b) The volume of the gas collected in the syringe was 60cm3.This was passed repeatedly over hot copper powder in the combustion tube until there was no further change in volume. When cooled to the original temperature, the volume was reduced to 47.4cm3 
(i) What observation was made in the combustion tube?                        



(1mk)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(ii) Which constituent of air was removed by copper powder?                


(1mk)

………………………………………………………………………………………………………………
(iii) Calculate the percentage of the gas in (ii) above in the sample of air   
 

(2mks)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
c) The remaining gas in the syringe was repeatedly passed over hot Magnesium metal in the second combustion tube. Name the main component in 47.4cm3 of the remaining gas. 


(1mk)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………
d) Iron roofing sheets are coated with Zinc as  a sacrificial metal
(i) What is meant by the term “sacrificial Metal”?                                                   

(1mk)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(ii) What is the name given to the process by which iron sheets are coated with Zinc
         
(1mk)
………………………………………………………………………………………………………………
(iii)  Zinc is higher than Iron in the reactivity series yet it does not corrode as fast as Iron. Explain                                                                                    












(1mk)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………
2. Study the information in the table and answer the questions that follow.
	ELEMENT 
	ATOMIC NO.
	ELECTRONIC ARRANGEMENT
	BOILING POINT 0C

	I
	3
	
	1617

	J
	13
	
	2740

	K
	17
	
	-34

	L
	18
	
	-187

	M
	19
	
	1033


a) Complete the table in 3(d) above by filling in the electronic arrangements of all the elements                     




    






(2mks)

b) Select elements which  belong to the same group                                         


(1mk)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………
c) Which elements are gaseous at room temperature (250C) Explain your answer.

(1mk)
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………...……………………………….
d) Write the :-
(i) Formula of the carbonate of element J                                                



(1mk)
………………………………………………………………………………………………………………………………………………………………………………………………………………
(ii) Equation for the reaction between the most reactive metal and the most reactive non-Metal(1mk)                                                                             
……………………………………………………………………………………………………………………………………………………………………………………………………………………
e) Draw a dot (.) and cross (x) diagram for the compound formed between elements I and K 
(2mks)

f) Which element forms a basic oxides. Explain.                                              


(1mk)
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………...……….
g) List any two uses of element L                                                                      


(1mk)
…………………………………………………………………………………………………………………………………………………………………………………………………………………….
h) Study the structure below and answer the questions that follow
[image: image2.png]



State two conditions that must be fulfilled for bond A to be formed.



(1mk)

………………………………………………………………………………………………………………………………………………………………………………………………………………
3. The set-up of apparatus shown in the diagram below was used to prepare nitric (v) acid. Study it and answer the questions that follow.
[image: image6.png]






a) Name solid A










(1mk)

     ……………………………………………………………………………………………………….
b) Under what conditions does sulphuric (VI) acid react with solid A 



(1mk)

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

c) Give the name of liquid B………………………………………………………

(1mk) 
d) Write an equation for the reaction which took place in the glass retort. 


(1mk) 

…………………………………………………………………………………………………………………………………………………………………………………………………………………………
e) Explain why Nitric (V) acid is stored in dark glasses.  




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

……………………………………………………………………………………………………………
f) State and explain the observations made when liquid B is warmed with copper turnings in a clean boiling tube.






 



(3mks)

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

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

g) State two commercial uses of nitric (V) acid  





(2mks)

…………………………………………………………………………………………………………………………………………………………………………………………………………………………
4. a) What is molar heat of combustion of a substance?   




(1mk)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
b)  In an experiment to determine the heat of displacement of copper (II) ions by iron, 50cm3 of 0.2M Copper (II) Sulphate solution was reacted with excess iron dust and the following results were obtained.

Initial temperature of copper (II) Sulphate solution = 25. 0°c

Final temperature of copper (II) Sulphate + Iron filings = 33.0°c

Mass of Iron filings used = 1.0 g

(Assume density of solution 1.0g/cm3,Specific heat capacity = 4. 2J/g/°c)

Explain why:

(i) 
Iron metal was added  in powder form? 






(1mk)

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

(ii) 
The iron powder was added in excess.






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

c) Calculate

(i) Number of moles of Copper (II) Sulphate used in the reaction.


 
(1mk)

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

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

(ii) Heat energy produced in the experiment.  






(2mks) 

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

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

(iii) The molar heat of displacement of Cu2+ in kilojoules mol-1.


 

(2mks)

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

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

    d)  Use the bond energies in the table below to calculate the heat change for the reaction below. (1mk)

	Bond
	Bond Energy in Kj/mole

	H - H
	435

	Cl - Cl
	243  

	H - Cl
	431


[image: image7.png]


H2(g)  +   Cl2(g)            
    2HCl(aq)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………
f) 
Given the equation for the formation of one mole of Butan-1-ol to be,
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4C(s) + 5H2(g) + ½O2(g) 

C4H9OH(l)  ΔH1
Calculate the standard enthalpy of formation of Butan-1-ol using the following information.


C(S) + ½ O2(g) 


CO2(g)    ΔH2  = -394KJ mol-1

H2(g) + ½ O(g) 


H2O(l)  ΔH3= -286 KJ / mol

C4H9OH(l) + 602(g)     

    4CO2(g) + 5H2O(l) ΔH4 = -2567 KJ/mol 


(2mks)

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

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

………………………………………………………………………………………………………………
5. Use the information below on standard electrode potentials to answer the questions that follow: The letters are not the actual symbols of the elements.
Electrode reaction 


Eθ volts 

C2+ (aq) + 2e-      ⇌
 C(s)   

+ 0.34

D2+ (aq) + 2e-      ⇌
 D(s) 

+ 0.44

E+(aq)  + e-          ⇌
 E(s)  

- 2.92

F2+ + 2 e-         ⇌
 F(s)  

- 2.71

G2+ + 2 e-          ⇌
 G (s) 

– 0.14

½ H2(g) + e-       ⇌
 H- (aq)  
+ 2.87

½ K2(g) + e-
⇌
 K-(aq) 

+ 1.09

L+ (aq) + e-      
⇌
 ½ L2      
    0.00

     a) (i) Select the strongest reducing agent. Give a reason.



           

(1mk)

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

        (ii) Calculate the e.m.f of the cell formed by connecting half cells C and D.

  
(1mk)

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

     b) Draw and label a diagram of  the electrochemical cell formed by connecting half cells of E and D. On the diagram indicate the direction of flow of electrons. 





(3mk)

c) An aqueous solution of Copper (II) Sulphate was electrolysed using platinum electrodes. When a current was passed through, a gas that relights a glowing splint was produced.





  (i) Which electrode is the cathode. Give a reason. 



 


(1mk)

     ………………………………………………………………………………………………………...…
  (ii) What would happen to the cathode during the reaction if it were made of copper metal? 

Explain











(1mk)

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

d)  When a current of  0.3 amperes was passed through a solution containing ions of a metal R for 99 minutes, 0.11g of metal R was deposited by electrolysis. ( R =92.) ,(1 Faraday = 96500 C)

 (i) Calculate the number of moles of the metal deposited. 





(2mks)

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

(ii) Find the amount of electricity passed in of faradays passed. 




(1mk)

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

(iii) Determine the value of n in the metallic ion Rn+  present in the solution.


(1mk)

………………………………………………………………………………………………………………     ………………………………………………………………………………………………………………………………………………………………………………………………………………………………     ………………………………………………………………………………………………………………
6. (a) The scheme below represents the manufacture of a cleansing agent.
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Draw the structure of B and state the type of cleansing agent to which it belongs.


Structure ……………………………………………………………….

(1mk)


Type ……………………………………………………………………

(1mk)

(b) What is Isomerism?







    

(1mk)

  …………………………………………………………………………………………………...………     ………………………………………………………………………………………………………………   ………………………………………………………………………………………………………………
       (c) Draw and name one of the positional isomers of Butene. 


  

(2mks)

    (d) Filter papers dipped in acidified Potassium Manganate (VII) were suspended in two separate gas jars A and B containing ethane and ethene gas  respectively. Explain the observations made in each case. 












(2mks)

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

 (e) The scheme below shows some products that can be obtained starting with ethene gas.











   

  (i) Name the compounds 







           (2mks)

K……………………..………….


T………………………………


X………………………………


Y……………………………..

        (ii) Name the process






 


(2mks)

A………………………………..


C………………………………

B………………………………..


D………………………………

      (iii) State one condition necessary for the following processes to take place.   


(2mks)

        
Process



condition 




C



………………………………..





D



 ………………………………

(iv) State one disadvantage of continued use of the product in process C.    


(1mk)

………………………………………………………………………………………………………….……….………………………………………………………………………………………………………  
7. The table below gives the volume of the gas produced when different volumes of 2M sulphuric 

(VI) acid were reacted with 0.6g of magnesium powder at room temperature.

	Volume of sulphuric acid(cm3)
	Volume of gas (cm3)

	0
	0

	10
	240

	20
	480

	30
	600

	40
	600

	50
	600


(a) On the grid provided plot  a graph of the volume of gas produced against volume of the 

acid used.











(3mks)


[image: image4]
(b)
Write an equation for the reaction between sulphuric (VI) acid and magnesium   

(1mk)


……………………………………………………………………………………………………
(c)
From the graph determine

(i)
The volume of the gas produced if 12.5cm3 of 2M sulphuric (VI) acid has been used.
(1mk)

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

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

(ii)
The volume of 2M sulphuric (VI) acid which reacted completely with 0.6g of magnesium powder.










(1mk)

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

(d)
Explain the effect on rate of production of the gas if;

(i)
0.6g of magnesium ribbon was used instead of magnesium powder



(1mk)


……………………………………………………………………………………………………………………………………………………………………………………………………………...
(ii)
3M sulphuric (VI) acid was used instead of 2M sulphuric (VI) acid



(1mk)


……………………………………………………………………………………………………………………………………………………………………………………………………………....
(e)
Given that one mole of a gas occupied 24000cm3 at room temperature, calculate the relative atomic mass of magnesium.








(3mks)


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


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


………………………………………………………………………………………………………
(f)
In another experiment, aqueous iron (III) chloride reacts with hydrogen sulphide gas in a 


closed system as shown below.



2FeCl3(aq)   +   H​2S(g)      ⇌     2FeCl2(aq)   +   2HCl(aq)   +   S(s)


(pale brown) 
 
        (Pale green)

State and explain the observation that would be made if dilute hydrochloric acid is added to the system at equilibrium.









(2mks)


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

……………………………………………………………………………………………………………………………………………………………………………………………………………....
Gas T 
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Aqueous sodium hydroxide
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