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1.
The grid below is part of the periodic table. Use it to answer that follow.

[image: image1.emf]
a) Which is the most reactive non-metallic element? Explain (1mk)
b) i)
Write the formular of the compound formed when element 
A reacts with element (B)  



        (1mk)
 

ii) 
Name the type of bond in the compound formed in (b) (i) 

above.






       (1mk)
c) (i) 
What is the name given  to the elements where C,G and H 
belong?






       (1mk)

ii)
Write an equation for the reaction that occurs when C in gaseous form is passed through solution containing ions of element H.






        (1mk)

d)
The melting point of element F and G are 14100C and -1010C respectively. In terms of structure and bonding, explain why there is large differences in the melting points of F and G (2mks)

e) 
D forms two oxides, write the formular of the two oxides (1mk)

f)
Compare and explain the difference in atomic sizes between F and G








      (2mks)

2
(a) 
Below is a table showing solubility’s of salts Q and R at different 
temperature. Use it to answer questions that follow

[image: image2.emf]
i) Compare the solubility of salt Q and R.

(1mk)
ii)
If both salt Q and R are present in a 100cm3 of saturated solution at 500C, what will be total mass of the crystal formed if the solution was cooled to 200C?
(2mks)
b)
The following chart below shows an analysis of mixture R that contains two salts. Study the analysis and answer the questions that follow. 
[image: image3.emf]
i)
 State

I)
The condition in step I



      (1mk)
II) 
The process in step II



      (1mk)
ii) 
A small portion of R is added to dilute nitric (V) acid in a test tube what would be observed 


     (1mk)
iii)
Write an equation for the reaction between the cation in filtrate X and sodium hydroxide 


    (1mk)

c)
Study the following tests and observation and answer the questions that follow

	
	TEST
	OBSERVATION

	I
	Add few drops of aqueous ammonia to copper (11) nitrates solution
	Light blue precipitate is formed 

	Ii
	Add excess ammonia to copper (11) nitrates solution
	Deep  blue solution 

	Iii
	Add cold dilute hydrochloride acid to substance G and warm gently
	Gas evolves smell of rotten eggs and blackens lead acetate paper

	
	
	


 a)
Substance responsible for



i)
Light blue precipitate




(1mk)


ii)
Deep blue solution




(1mk)
b)
Gas evolved in test (iii) above 



(1mk)
3.
A piece of sodium was placed in a large beaker containing distilled water. It melted into a silvery ball as it reacts vigorously darting on the surface of the water with a hissing sound. The solution formed was the diluted to one litre with more distilled water on titration, 25cm3of the resulting solution required 12.5cm3 of 0.1MH2SO4 for complete neutralization (Na-23, O-16, H-1,S-32

a)
Explain the observations made as solution was reacting with distilled water 






 (3mks)
b)
What is the concentration of sodium hydrogen solution formed in moles per litre 






 (2mks)

c)
What is the mass of sodium metal placed in the beaker of water?











 (2mks)
d)
Calculate the volume of hydrogen released to the atmosphere at r.t.p when sodium reacted completely with water.
(2mks)
4.
In order to determine the molar heat of neutralization of sodium hydroxide,100cm3 of 1M sodium hydroxide 100cm3 of 1M hydrochloric acid both at the same initial temperature were mixed and stirred continuously with thermometer. The temperature of the resulting solution was recorded after every 30minutes until highest temperature  of resulting solution was  attained thereafter the temperature of the resulting solution was attained thereafter the temperature of the solution was recorded for a further two minutes.
a)     i) 
Why was it necessary to stir the mixture of the two 


solution






 (1mk)
  

ii)
Write an ionic equation for the reaction which took 
place







(1mk)

b)
The sketch below was obtained when the temperature of the mixture was plotted against time Study it and answer the question that follows

[image: image4.emf]
I 
What is the significance of point Y2.

(1mk)
II
Explain why there is a temperature change between points

(i)
Y1and Y2 





(1mk)
(ii) Y2 and  Y3 





(1mk)  
c) 
If the initial temperature for both solution was 24.50 C and the highest temperature attained by the mixture was 30.90C

i)
Calculate the molar heat of neutralization of sodium hydroxide (-4.2 kj /kg; - density – 1g/cm3)
(2mks)

ii)
Explain how the value of the molar heat of the neutralization obtained in this experiment would compare with the theoretical values 



(1mk)

d) On the grid provided below ;draw an energy level diagram for the reaction between sodium hydroxide and hydrochloric acid 
(1mk)



(Energy)



Reaction Coordinate 

5.
a)
Give the names of the following compound 

[image: image5.emf]

b)
Describe a chemical test that can be carried out in order to distinguish between 

c)
Study the flow chart below and answer the questions that follow 

[image: image6.emf]
i) Name the compounds  





(1mk)
L……………………………………………… M………………………………………………

ii) Draw the structural formula of compound M showing two repeated units 






(1mk)
iii) 
Give the reagent and condition used in step 1

(1mk)

iv)
State the type of reaction that takes places in

(1mk)

Step2 ………………………………………………………………………………………………
Step3……………………………………………………………………………………………….
d).
Give both molecular formula and structural formula of compound P 

(1mk)

6.
a)
The diagram below  shows a set up used to electrolyse brine 

(Concentrated sodium chloride) solution using inert electrodes and collect the gaseous products

[image: image7.emf]
i) 
List two examples of inert electrodes 

(1mk)
ii) 
Write an overall equation for the reaction that took place 

(1 mk)
iii)
After sometimes as a gas C, that is different from X starts collecting in tube R identify Gas C and explain why it is formed instead of X




(2mks)

iv)
Show on the diagram the anode and cathode (1mk)

b)
A student in one of the school in thika set up an electrochemical cell consisting aluminium and copper half cells. The electrolyte in each of the half-cell contained 1Msulphate ions and the metals were thoroughly cleaned before use.

i) Draw a well labeled diagram to represent the electro chemical cell 








(2mks)
ii) Show on the diagram the direction of the flow of the current









(1mk)
iii) The standard electrode potentials of copper and aluminium half-cell are +o.34V and -1.66V respectively Determined the electromotive force (E0) of the cell made up of the two half cell

(1mk)

iv) 
Explain one major problem of aluminum half cell 
(1mk) 
7 
The flow chart below shows some of the processes involved in large scales production of sulphuric (VI) acid Use it to answer the question that follows.

[image: image8.emf]
(a)  
Describe how oxygen is obtained from air on a large scale 
(3mks)
(b)         (i) 
Name substance A 



(1mk)
               
     (ii)
Write an equation for the process that takes in the 
absorption chamber 



(1mk)
(c)
Vanadium (v) oxide is a commonly used catalyst in the contact process. 

i) 
Name another catalyst which can be used for this process 
(1mk)
ii) 
Give reasons to why vanadium (V) oxide is the commonly used catalyst.                   


 
(2mks)
(d) State and explain the observations made when concentrated sulphuric (VI) acid is added to crystals of copper (ii) sulphate in a beaker.                                                             (2 mks)
(e) The reaction of concentrated sulphuric (VI) acid with sodium chloride produces hydrogen chloride gas. State the property of concentrated sulphuric (VI) acid illustrated in the reaction.           
       (1 mk)
(f) The reaction taking place in the reaction chamber in the diagram above is shown below.
2SO2(g)    +  O2(g) 



2SO3(g)

Explain what happens to the yield of sulphur (iv) oxide when the pressure is increased.
8. 
(a) 
The flow  chart below outlines some of the processes involved in 
extraction of copper form pyrates. Study it and answer the questions that follow.
[image: image9.emf]
(i)  Name possible gas K                                    (1 mk)
(ii) Write the equation for the reaction that took place in the1st 
         roasting furnace.  




(1 mk)
(iii) Write the formula of the cation present in the slag M.                                           





(1 mk)

(iv)      What is the name given to the reaction taking place in 


   the chamber N. Give a reason for your answer?     










(2 mks)

(v)     The copper obtained is not true. Draw a labeled diagram 


to show the set up you would use to refine the copper by 


electrolysis.                                              (2 mks)

(vi)
Given that the mass of copper obtained from the above 
extraction was 201 kg, determine the percentage purity of the ore (copper pyrate) if 810kg of it was fed to the 1st furnace.(Cu_64FE​_56,S-32)                       (3 mks)










1

