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1. The flow chart below is a simplified version of the steps in the manufacture of Sodium carbonate.
[image: image2.bmp]
 
a)
Name the process illustrated by the flow chart above.

(1 mark)

……………………………………………………………………………………………………………………………………………………………………
 
b)
Name three main raw materials of the above process.

(3 marks)
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
c)
Name the process taking place in step II.



(1 mark)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
d)
Identify the bi-product Y. Write a balanced chemical equation to show how it is formed.
 






(2 marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
 
e)
98.123 Kg of Sodium hydrogen carbonate was manufactured in this process.



  i)
Identify solid Z.





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


ii)
Write a chemical equation for the formation of solid Z.
(1 mark)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………
iii)
Determine in Kilograms, how much of solid Z was produced in this process. (Na = 23,  H = 1,  O = 16,  C = 12)


(3 marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
2.
Study part of the periodic table below and use it to answer the questions that follow
	 A

	
	
	
	
	
	
	
	 B

	 C
	  D
	
	 E

	 F
	 G
	 H
	 I
	 J

	 K
	 L
	
	 M

	 N
	 Q
	
	
	

	
	
	
	
	
	
	
	
	


   (a)

Name the family to which the following elements belong.
    

(i) 
D L
……………………………………………………......(1mark)
    

(ii) 
B J
………………………………………………………..(1mark)
(b) 
N has a melting point of 14400C while Q has a melting point of 440C. In terms of structure and bonding explain the difference.                                 (2 marks)

…………………………………………………………………………………………………..……………………………………………………………….
…………………………………………………………………………………………………..………………………………………………………………..
 
(c) 

Give one use for each of the following elements that are represented by:

        

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

 J
…………………………………………………………………(1mark)
(d) 
State three observations made when a piece of metal K is dropped into a trough of cold water. 






(3marks)

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(e) 

Select two elements which form acidic oxides.                                
(1 mark)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(f) 
Write balanced chemical equations for the burning of each the following elements in excess air.                              

     

(i) 
K     …………………………………………………….………(1mark)
     

(ii) 
Q ……………………………………………………………….(1mark)
3.
(a) 
The diagram below shows the preparation of an oxide of nitrogen. Study the 
diagram and answer the questions that follow.        

[image: image3.bmp]
(i) Name the solid D.





(1mark)

…………………………………………………………………………………………………..…………………………………………………
(ii) Write the equation for the reaction in the flask M

(1mark)
…………………………………………………………………………………………………..…………………………………………………
(iii) State and explain the observations made when burning magnesium 
ribbon was lowered into the gas jar containing gas L. 
(2 marks)

…………………………………………………………………………………………………..…………………………………………………………..…………………………………………………………………………………………………..…………………………………………
(iv) Write the two equations for the reactions taking place in (iii) above.

(2 marks)

I.
…………………………………………………………………………………………………..………………………………………………..
II.

…………………………………………………………………………………………………..…………………………………………………
(v)       When a drop of water was added to the product formed in (iii) above. A 
colourless gas K with  a choking smell was produced. Write the chemical equation for the production of gas K.



(1mark)

…………………………………………………………………………………………………..…………………………………………………………..………………………………………………………………………………
b)
A factory uses nitric (V) acid and ammonia gas as the only reactants for the preparation of ammonium nitrate. If the daily production of the ammonium nitrate is 4800kg, calculate the mass of ammonia gas used daily in kg. (N=14.0, O = 16.0 H= 1.0) 


      



 (3 marks)

…………………………………………………………………………………………………..…………………………………………………………..…………………………………………………………………………………………………………………………………………………………………………………………..…………….……………………………………..…..……………………
4.
Study the flow chart below and answer the questions that follow.
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i) Identify reagent L




(1mk)

…………………………………………………………………………………………

………………………………………………………………………………………..

ii) Name the catalyst used in step 5


(1mk)

………………………………………………………………………………………….

……………………………………………………………………………………………

iii) Draw the structural formula of gas J


(1mk)

iv) What name is given to the process that takes place in step 5

(1mk)

…………………………………………………………………………………………..

…………………………………………………………………………………………..

v) State: 

a) One use of product R




(1mk)

…………………………………………………………………………………………..

b)  (i)
Write the equation for the reaction between aqueous sodium hydroxide and aqueous ethanoic acid




(1mk)

…………………………………………………………………………………………..

…………………………………………………………………………………………

(ii)
Explain why the reaction between 1g of sodium carbonate and 2M hydrochloric 

acid is faster than the reaction between 1g of sodium carbonate and 2M ethanoic acid. 
(1mk)


(c) 
Larger alkanes can be broken down into smaller molecules 

i) Give the name for the process



(1mk)

…………………………………………………………………………………………

………………………………………………………………………………………..

ii) Apart from smaller chain alkanes mention the other two smaller molecules (1mk)

………………………………………………………………………………………….

…………………………………………………………………………………………….

(d)
Give the systematic names of the following compounds: 

i) [image: image4.bmp]CH2  = C-CH3 ………………………………………..
(1mk)

             CH3
ii) CH3CH2CH2CH= CH………………………………….
(1mk) 

5. 
(a)
Define an anode.                                         



    (1mark)

      ………………………………………………………………………..……….…………………………………………………………………………………
(b)
The diagram below shows a setup that was used to electrolyse Silver nitrate solution.

i) 
State the observation made at the cathode.                             (1mark)

……………………………………………………………………………………………………………………………………………………
ii) 
Write an ionic equation for the reaction taking place at the anode.       
     (1mark)

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

iii) 
Explain why the pH of the electrolyte was found to have decreased at the end of the experiment.                                              
(2marks)

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

(c)
During the electrolysis, a current of 8A was passed through the electrolyte for 5 minutes. Determine the:

 (i)
Quantity of electricity generated                                             (1mark)    

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

(ii) 
Change in mass at the cathode. (Ag = 108, F = 96500C)        (2 marks)

………………………………………………………………………………………………….…………………………………………………………………………..………………………….……………………...……………………………………………………………………….….
 (d)
Use the cell representation below to answer the questions that follow.

                            Fe(s)     Fe2+ (aq)      Fe3+(aq), Fe2+(aq)     Pt
(i) Write the equation for the cell reaction.           

(1mark)

……………………………………………………………………………………………………………………………………………………
(ii) 
If the e.m.f of the cell is 0.3 volts and the EƟ value for Fe2+ (aq) / Fe(s) is -0.44 volts. Calculate the EƟ value for Fe3+ (aq) / Fe2+ (aq)               








  (2 marks)

………………………………………………………………………………………………………………………………………………………………………………………………..……......…………………………………………………………………………………………..…..
6. 
The flow chart below shows a sequence of reactions starting with iron. Study it and answer the questions that follow.

(a)
Write balanced chemical equations and conditions where necessary for the 
reaction that takes place in 
  

 (i)   Step 1                                                     



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

 (ii)  Step 2                                                                                            (1mark)
…………………………………………………………………………

    

(iii)  Step 3                                                                                            (1mark)             
 




 …………………………………………………………………………
(b) 
State the observation that will be made in step 5


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

(c)
Give a reason for the color change in Step 2.   


    (1mark)

…………………………………………………………………………………………………………………………………………………………………...
(d)
Give the names of substances:
     

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

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

T    …………………………………………………………………….. (1mark)
(e) 
The mass of the product formed in step 1 was 2.0g. Calculate the volume of the gas used at  r.t.p. (Fe =56. Cl = 35.5 and molar gas volume at r.t.p is 24 dm3)








(3 marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
7.
a). 
State Hess’ law of constant heat summation



(1 mark)

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

b). 
A form four student from Dol Dol High school used a burner containing ethanol to heat water in a beaker. The following data was obtained 

Mass of water = 500g 

Initial mass of burner + ethanol = 265.8 g

Before burning 

Final mass of burner + ethanol = 264.65g 

After burning 

Initial temperature of water = 22.0 ° c 

Final temperature of water = Z 

i) Determine the mass of ethanol burnt 



(1 mark)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
ii) Determine the moles of ethanol burnt 



(1 mark)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
iii) If the molar enthalpy of combustion of ethanol is -1370kjmol-1. Calculate the heat gained by water during the combustion above 









(2 marks)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
iv) Hence calculate the final temperature of water Z. 
 
(2 marks)

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
c)

The heat of combustion propane, carbon and hydrogen are given below. 


ΔHc       C3H8   =   -   2220KjMol-1



ΔHc
   C
 =   -   393KjMol-1


ΔHc        H2         =     -  286KJMol-1
i) Draw an energy level diagram linking the enthalpy of formation of 

propane and the above enthalpies of combustions

(2 marks)

ii)       Use the energy cycle to calculate the enthalpy of formation of propane 








(2 marks)

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