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1.  (
A 
)The grid below represents part of the periodic table. The letters do not represent the actual symbols of the elements .Study it and answer the questions that follow:
	A 

	B 
	C 
	
	
	D 
	
	E 
	G 
	X 

	I 
	J 
	
	K 
	L 
	
	
	M 
	Y 

	
	
	
	
	
	
	
	W 
	

	
	
	
	
	
	
	
	
	



a) Explain why element A appears in two different groups in the grid above		 (1mk)
b) State the name of the chemical family to which C and J belong			 (1mk)
c) Write the formula of the compound formed between C and W 			(1mk)
d) Compare the melting points of J and L .Explain 					(2mks)
e) Identify an element whose oxide dissolves in both acid and alkalis 			(1mk)
f) Write the equation for burning of D in excess air					 (1mk)
g) Using dots ( )  and cross (x) to represent electrons, draw a diagram to illustrate bonding in the sulphide of J									(2mks) 
h) State one use of element x								 (1mk)
II. The number of protons, neutrons and electrons in atoms A to F are given in the table below the letters do not represent the actual symbols of elements:-
	Atoms 
	Protons 
	Neutrons 
	Electrons 

	F 1
F2
F3
F4
F5
F6 
	3
9
12
17
17
18
	4
10
12
18
20
22
	2
10
12
17
17
18



Choose from the table the atoms that represent						(5mks) 
i. An atom of a metal 
ii. A neutral atom of non- metal 
iii. An atom of noble gas 
iv. A pair of isotopes
v. An ion 

2. The set-up below was used to investigate properties of the components of air 
 


i. State two observation made during the experiment				 (2mks)
ii. Write two chemical equations for the reactions which occurred 		(1mk) 
iii. The experiment was repeated using burning magnesium in place of phosphorous 
There was greater rise of water than in the first case. Explain this observation 	(1mk) 
iv. After the two experiments, the water in each trough was tested using blue and red litmus papers. State and explains the observations of each case. 
a) Phosphorous experiment  (1mk) 
b) Magnesium  experiment (1mk) 
v. Briefly explain how a sample of nitrogen gas can be isolated from air in the laboratory (2mks) 
II. In an experiment, a piece of magnesium ribbon was cleaned with steel wool,2.4g of the clean magnesium ribbon was placed in a crucible and completely burnet in oxygen. After cooling the product weighed 4.0g.
a. Explain why it is necessary to clean magnesium ribbon				 (1mk)
b. What observation was made in the crucible after burning magnesium ribbon?	 (1mk)
c. Why was there an increase in mass? 							(1mk) 
d. Write equation for the major chemical reaction which took place in the crucible	(1mk)
e. The product in the crucible was shaken with water and filtered. State and explain the observation which was made when red and blue litmus paper were dropped into the filtrate 											(1mk) 
3. Hydrogen can be prepared by reacting zinc with dilute hydrochloric acid 
a) Write an equation for the reaction							 (1mk) 
b) Name an appropriate drying agent for hydrogen gas					(1mk) 
c) Explain why copper metal cannot be used to prepare hydrogen gas			 (1mk) 
d) Hydrogen burns in excess oxygen to form a peroxide 
i. Write an equation for the reaction							 (1mk) 
ii. State two precautions that must be taken before the combustion begins and at the end of the combustion									 (1mk)
e) Give two uses of hydrogen gas 
f) When iron is heated to redness in a current of steam. Hydrogen gas is obtained .Write and equation for reaction for the reaction. 						(1mk)
g) Element Q reacts with dilute acids but not with cold water. Element R does not react with dilute acids .Element S displaces element P from its oxide .P reacts with cold water. Arrange the four elements 								(2mks) 
i. Explain how hydrogen is used in the manufacture of margarine 		(1mk) 
4. a) The table below shows the solubility of potassium chlorate  at different temperatures 
	Temperature (Oc) 
	100C 
	200
	300
	400
	500
	600
	700

	Solubility g/100g water
	27
	30
	36
	55
	80
	110
	140


i. plot a graph of solubility of potassium chlorate against temperature		 (4mks)
ii. using your graphs  show clearly how you arrive at your answer) 
I) Determine the solubility of potassium at 470C
II) Determine the concentration in moles per liter of potassium chlorate at 470C 
(K=39, CL=35.5, O=16) density of solution = 1g/cm3
c) In an experiment to determine the solubility of sodium hydroxide weighing 28g was dilute in a volumetric flask and the volume made to 250cm3 mark 20cm3 of this reacted completely with 25cm3 of 0.2M hydrochloric acid according to the equation 
Na OH (aq) + HCL (aq) 		NaCL (aq) + H2O (l) 
Calculate 
i. The number of moles of hydrochloric acid used				 (1mk) 
ii. The number of moles of sodium hydroxide in 20cm3  			(1mk)
iii. The moles of sodium hydroxide in 250ml of solution 			(1mk)
iv. The mass in grams of sodium hydroxide in g/100g water		 (2mks)
5. I a) Study the table below and answer the questions that follows
	Formula of hydrocarbon 
	Boiling points (K)

	C2H4
	

	C3H6
	

	C4H8
	

	C5H10
	

	C6H12
	


i. What name is given to a series of organic compounds like the ones in table 	(1mk)
ii. To what class of organic compounds does the above hydrocarbon belongs?	( 1mk)
iii. Select one hydrocarbon that would be a gas at room temperature (298K) given a reason for your answer. 								(1mk)
iv. Give the formula of the seventh number of the above series			 (1mk) 

v. What is the relationship between the boiling point and the relative molecular masses of the hydrocarbons in the table above? Explain your answer. (2mks) 

b. Study the flow chart below and answer the questions that follow 
 (
Compound 
) (
Ethane 
) (
Alcohol 
)
	   Z
                                            conc. H2SO4 Heat		           HCL
	Process Y
i. Write the formula of Alcohol! X,Z compound Z name process Z 		(3mks)
ii. Propane and Chlorine react as shown below :
CH3CH2CH3		CH3CH2CH2CL+HCL
a) Name the type of reaction that takes place (1mk)
b) State the condition under which this reaction takes place 		(1mk)
iii. a. Name one substance used for vulcanization of rubber 			(1mk)
b) Why is it necessary to vulcanize natural rubber before use?		 (1mk)
6. The scheme below represent the steps followed in the contact process. Study it and answer the questions that follows:
 (
Diluter 
) (
Cooler 
) (
Heat exchanger 
) (
Purifier 
) (
Burner 
) (
Absorption tower 
)	 Solid A            Air 

	SO2
	Air 

   Conc. H2SO4	Dry SO2 and air
	SO3

   Oleum                                                                                                SO2                 SO3
 (
Catalytic converter 
)	Air 

    Conc. H2SO4



a) name two possible identities of solid A 						(2mks)
b) name one impurities removed by the purifier 					( 1mk)
c) why is it necessary to impurities 							(1mk)
d) write down the equation of the reaction taking place in the converter 		(1mk) 
e) I) Name the two catalysts that can be used in the converter 				(1mk)  
II) What is the function of heat exchange? 						(1mk)
f) Sulphuric (IV) Oxide is not dissolved directly into water? Explain		 	(2mks) 
g) i)Name the main pollutant in the contact process 					(1mk)
ii) How can the pollution in (g) (I) above be controlled?				(1mk)
h) give one use of sulphuric (VI) acid 							(1mk) 
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