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This paper consists of 15 printed pages

1.  Chromatography can be used to test for the purity of substances.

Describe one area in everyday life where purity of substances is important

.
(1mark)

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

The diagram shows the apparatus used to separate different dyes in food colouring.
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Name the parts labeled A & B







(2marks)

………………………………………………………………………………………………

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

2.  An organic compound Y was analysed and found to contain carbon, hydrogen and oxygen  only.  1.29g of Y on complete combustion gave 2.64g of CO2 and 0.81g of water.  

Find the empirical formula of Y. 








( 3 marks )

3. Describe how a solid sample of copper (II) carbonate can be prepared starting with copper metal.












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

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

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

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

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

4. The table below describes the reaction of some metals with water.

	METAL
	REACTION

	Calcium
	Reacts rapidly with cold water producing many bubbles of gas.

	Magnesium
	Reacts very slowly with cold water but reacts rapidly with steam.

	Rubidium
	Reacts very rapidly with cold water producing many bubbles of gas and will explode.

	Zinc 
	Only reacts with steam when powdered form and heated very strongly.


Arrange these metals in order of their reactivity beginning with the most reactive.
(2marks)

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

5. A student set up an experiment to demonstrate rusting as shown below. He made observations at the   start of the experiment and after two weeks.
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State and explain the observations made in the measuring cylinder after two weeks.
(2marks)

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

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

Rust contains iron(III) ions. Describe a test for Iron(III) ions

Test ………………………………………………………………………………………………. (1/2 mark)

Result ……………………………………………………………………………………………. (1/2 mark)

6. A student investigated the reaction of air with copper, 100cm3 of air was passed continuously over heated copper using the apparatus shown below. When the volume remained constant, the apparatus was left to cool and the volume of gas was measured.



[image: image1.png]Copper

Conbugtion Tube





(a) State and explain the observations made in the combustion tube.
(2marks)

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

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

(b) Why was the apparatus left to cool before measuring the final volume of the gas? 
(1mark)

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

7. Sulphur (IV) oxide and nitrogen (IV) oxide gases are released from car exhaust fumes.  

Explain two ways these gases affect the environment. 




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

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

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

8. A student wanted to determine the solubility of potassium nitrate at a certain temperature.  He 

obtained the following results.


Mass of evaporating dish 
= 12.72g 


Mass of evaporating dish + saturated solution = 34.10g 


Mass of evaporating dish + salt 
= 17.00g 

Calculate the solubility of potassium nitrate from the results above. 


(3 marks )

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

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

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

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

9. (a) Why is it not advisable to use dilute nitric acid and zinc to prepare hydrogen gas? 
(2 marks ) 

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

(b) State any one important use of hydrogen gas. 





(1 mark) 

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

10. (a) Name the process used to separate ethanol/water mixture that have boiling points that are close to one another.











(1mark)

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

  (b) What are miscible liquids








(1mark)

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

11. Study the diagram below which shows a cooling curve of substance Z.

Identify the melting point of Z

(1mark)

[image: image5.png]Cotton wool soaked Cotton wool
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At what point among points A, B, C, D, E, F do molecules of substance Z have

(a) Lower kinetic energy








(1 mark)

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

 (b)Lowest intermolecular forces of attraction





(1mark)

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

12. Complete the table below








(2marks)

	Indicator
	Colour in

	
	H+
	OH-

	Methyl orange
	
	

	Phenolphthalein 
	
	


13. Name Elements Q, S, T, U R and P belong to the same period in the periodic table. The ions formed by the atoms of the elements are given below  Q 2+ , U – , T 2- , R3+,  P + and S 3-
a) Arrange the elements in order of increasing atomic size. 



        (1mk)


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


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


Suggest a reason why elements P and Q cannot react with each other to form a compound.       (1mk)
………………………………………………………………………………………………………….. 


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

14. Liquid A and B mix in equal proportions.

(i) Name a suitable method of separation that would be used to separate the two liquids.
(1mark)

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

(ii) What properly makes it possible to separate the two liquids A & B.


(1mark)

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

15. Hydrogen chloride gas bubbled through water conducts electricity where as that bubbled through methylbenzene does not.  Explain. 







( 2 marks ) 

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

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

16. The table below shows elements W, X, Y and Z and their atomic numbers.  The letters are not the actual symbols of the elements.  Use the letters to answer the questions that follow.

	Element
	Atomic number

	W
	16

	X
	11

	Y
	18

	Z
	12


(a) Select an element which forms;

(i) An anion ………………………………………..………



( 1 mark )

(ii) An insoluble carbonate …………………………..…



( 1 mark )

(b) Which element has the largest atomic radius …………



( 1 mark )

17. Using electrons in the outermost energy level draw the dot (.) and cross ( x ) diagram for the molecules of H2S and SiCl4  
( H = 1, S = 16, Si = 14, Cl = 17)           

  (3 marks )

             H2S                                                                                                    SiCl4
18. Briefly explain the following:

   (a) Alkaline earth metals are generally less reactive than-alkali metals.


 (2mks)

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

 (b) Though sodium and aluminum are in the same period and are both metals, aluminium is a better conductor of electricity.     






(2mks)                                                                                            

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

19. (a) State Graham’s law 








(1mk)

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

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

(b) 60cm3 of oxygen diffused through a porous plate in 20 seconds. How long will it take 120cm3 

of carbon (iv) oxide gas to diffuse through the same plate under the same conditions?

(C=12 , O=16)  






                                      (2mks)

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

20.
The diagram below shows a set-up intended for the electrolysis of molten lead (II) bromide.

[image: image6.jpg]



(a) Label on the diagram:


(i)
Anode
………………………………………



(½ mark)

(ii)
Cathode………………………………………



(½ mark)

(b) Indicate on the diagram the direction of flow of electrons.



(1 mark)

……………………………………………………………………………………………………………
(c)
State the observations made at the


(i)
anode ……………………………….………


(½ mark)


(ii)
cathode ………………………………………

(½ mark)

21. 
The table below shows some elements of the periodic table and their atomic numbers, atomic 

masses and melting points.  The letters are not the actual symbols of the elements. 

	Element
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K

	Atomic No. 
	7
	8
	19
	15
	2
	9
	6
	16
	12
	11

	Atomic mass
	14
	16
	39
	31
	4
	19
	12
	32
	40
	23

	Melting point 0C 
	-209
	-218
	63.7
	44
	-272
	-223
	Vary
	113
	669
	98


(a) Select two elements with oxidation state of -3. 




(1 mark)


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


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

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

(b) Which element represents the most powerful reducing agent.  Explain. 

(1 mark)


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


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

(c ) How does the atomic radii of D compare with that of K.  Explain. 

 (1 mark)

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

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

(d) How do you compare the electrical conductivity of elements J and K.  Give your reason. (1/2 mark)

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

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

22. Chlorine gas was bubbled through water for sometime. The green yellow solution formed was 
poured into along glass tube and placed in the sun as shown in the diagram below .

[image: image7.jpg]



a) What compounds are in the yellow solution ? 





(1mk)


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

b) Write an equation to show how gas T is formed





(1mk)

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

c) Give one use of chlorine 








(1mk)

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


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

23. A gas occupies 4 litres at 250K and 152mmHg pressure. At what pressure will its volume be halved, if the temperature then is 2270C?





(3 marks)

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

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

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

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

24. (a) In an experiment, cotton wool plugs soaked in concentrated hydrochloric acid and concentrated ammonia solutions were simultaneously place the opposite ends of a long horizontal glass tube as shown in the folic diagram.

(i) On the diagram indicate where the two gases emitted will meet. (1 mark)

(ii) What observation is made when the two gases meet? Explain. .



 (1 mark)

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

(iii) Write an equation for the reaction that takes place when the two.


 (1 mark)
………………………………………………………………………………………………………
25. Draw the structural formula of the following hydrocarbons                                              ( 2 marks)

(i)  2,3-dimethyl pentane

(ii) 3-methylpent-2-ene

a) Name compound A.
     ………………………………………………………………………………………………………
b) Write an equation for the reaction above.
  ………………………………………………………………………………………………………
c) Why is ammonium nitrite not heated directly to prepare nitrogen gas?
     ………………………………………………………………………………………………………
27. (i)    Write an equation for the reaction that occurs when propene gas is passed through bromine water. (3mks)
     ………………………………………………………………………………………………………
ii) Give the name of the product formed.
     ………………………………………………………………………………………………………
iii) State the observations made in a (i).  
     ………………………………………………………………………………………………………
28. a)   State the observation made when a litmus paper is dropped into a gas jar containing nitrogen (II) oxide.












(1/2 mark )

    ………………………………………………………………………………………………………
b)   Burning magnesium is lowered into a gas jar containing nitrogen oxide.


 ( 21/2 marks)
(i) State and explain the observation made.
   ………………………………………………………………………………………………………
(ii)Write an equation for the reaction above. 
     ………………………………………………………………………………………………………
30. Blue petals were dropped into a gas jar containing sulphur (IV) oxide as show below. ( 4 marks)


a) Which observation was made?
   ………………………………………………………………………………………………………
b) Which properly of sulphur (IV) oxide is exhibited above.
   ………………………………………………………………………………………………………
c) Write the equation for the reaction above.
   ………………………………………………………………………………………………………
d) Explain the observation above. 
   ………………………………………………………………………………………………………
30. Study the bond energies given below to answer the question that follows. 


Bond 

Bond energy (kJmol-1 )


H – H 


432


C = C 


610


C – C 


346


C – H 


413

Butene can be converted into butane in the equation:


CH3 CH2 CH = CH2 + H2 

         CH3 CH2 CH2 CH3 


Determine the enthalpy change in the reaction. 





(2 marks ) 

A





B





Iron Wool





Measuring Cylinder





Air








Water





Switch





Bulb





Lead (II) bromide





Gas T





Sun rays 





Green yellow solution  





26. The set up below shows the preparation of nitrogen gas in the laboratory.        ( 3 marks)





A mixture of ammonium chloride + compound A





nitrogen





water





Sulphur(IV) oxide





blue petals









