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1. Use the grid below to answer the questions that follow (the letters do not represent the actual symbols of the elements)
[image: ]
a. What name is given to the elements occupying the shaded region	(1 mark)

……………………………………………………………………………………………

b. State and explain the difference in reactivity between G and H.	(2 marks)

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

c. How does the atomic radius of K compare to that of L? Explain.	(2 marks)

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

d. Element R forms an oxide of formula RO2 and it belongs to period 2. Indicate the position of R on the grid.	(1 mark)
e. Give the formula of the compound formed between K and P.	(1 mark)

…………………………………………………………………………………………

f. Give the type of bond formed when F reacts with O.	(1 mark)

…………………………………………………………………………………………

g. Give the electronic arrangements of the ions of G and M.	(2 marks) G……………………….
M……………………….

h. Element A can fit in two groups. Name the two groups and explain. (2 marks)

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

2. An experiment was carried out using the set up shown below to prepare a sample of nitrogen gas from air
[image: ]
a. what component of air is removed by concentrated potassium hydroxide?
……………………………………………………….	(1 mark)
b. Name a compound that can be used in place of potassium hydroxide	(1 mark)
…………………………………………………………
c. Write a chemical equation for the reaction that takes place in the heated combustion tube
…	(1 mark)
d. The nitrogen prepared by his method is denser than nitrogen prepared by fractional distillation of liquid air. Explain.	(2 marks)
………………………………………………………………………………………………………
……………………………………………………………………………………………………

e. Give two uses of nitrogen gas	(2 marks)

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

f. In the Haber process, the optimum yield of ammonia is obtained when a temperature of 450oC, a pressure of 200 atmospheres and a catalyst are used as shown in the equation below
N2 (g)  + 3H2 (g)	2NH3(g)	ΔH -92kJmol-1

I. Name a suitable catalyst for the Haber process (1 mark)

…………………………………………

II. which is the best fertilizer to use between NH4NO3 and (NH4)2SO4 (N=14,O=16,H=1,S=32) (2mks)
……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

III. Give one use of ammonia other than manufacture of fertilizers	(1 mark)

………………………………………………………………………………………….

3. a) The diagram below was used to prepare a gas X in the laboratory. Study it and answer the questions that follow.
[image: ]
(i) Name gas x.	(1 mark)
…………………………………………………………………………
(ii) Write an equation to show the production of gas x.	(1 mark)
…………………………………………………………………………

b. Study the scheme diagram below and answer the questions that follow.
[image: ]
(i) Name the reagent that is suitable to carry out the reaction in step 1.	(1 mark)

………………………………………………………………………………….

(ii) Name the process that takes place in step II.	(1 mark)

…………………………………………………………………………………..

(iii) State the conditions necessary for the reaction in step III to occur.	(1 mark)

………………………………………………………………………………….

(iv) Name one industrial use for the reaction in step III.	(1 mark)

………………………………………………………………………………….

(v) Write down the equation for the reaction that takes place in step IV.	(1 mark)

………………………………………………………………………………….

c. Other than using burning, describe how you would distinguish between ethane and ethyne.
…	(2marks)

………………………………………………………………………………………………………
………………………………………………………………………………………………………
d. Draw and name all structures of the isomers of the compound with molecular formula C4H8.

(3 marks)









4. The setup below shows the laboratory's reagents that can form hydrogen gas.
a. Complete the diagram to show how a dry sample of hydrogen gas can be collected.
(3marks)
[image: ]
b. Write the chemical equation for the above reaction.	(1 mark)
…………………………………………………………………………………………
c. Why is it advisable to discard the first jar of the gas collected?	(1 mark)

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

d. The setup below was used to investigate the properties of hydrogen gas.
[image: ]

(i) State the observation made in the combustion tube. (1 mark)
………………………………………………………………………………………………………
………………………………………………………………………………………………………
(ii) Write down the equation leading to the formation of liquid L. (1 mark)
………………………………………………………………………………………………………
(iii) What property of hydrogen is being investigated?	(1 mark)
………………………………………………………………………………………………………
(iv) Why is potassium oxide not used to investigate this property of hydrogen gas? (1 mark)
………………………………………………………………………………………………………
………………………………………………………………………………………………………

(v) Give one industrial use of hydrogen gas.	(1	marks)
………………………………………………………………………………………
………………………………………………………………………………………..
5. (a) The results below were obtained in an experiment conducted by form 3 students from Ratansi secondary school using magnesium.
Mass of the crucible + Lid =19.52g
Mass of the crucible + Lid + Magnesium ribbon =20.36g Mass of the crucible + Lid + magnesium oxide = 20.92g

(i) Use the results to find the percentage mass of magnesium and oxygen in magnesium oxide.	(2 marks)







(ii) Determine the empirical formula of magnesium oxide. (Mg=24, O= 16.0) (3 marks)








(b) Sodium hydroxide pellets were accidentally mixed with sodium chloride, 8.8g of the mixture was dissolved in water to make one litre of solution. 50cm3 of the solution was neutralized by 20.0cm3 and 0.05M sulphuric (VI) acid
i. Write an equation for the reaction that took place.	(1mk)
……………………………………………………………………………………………………..
i. Calculate the:
I. Number of moles of the substance that reacted with sulphuric (VI) acid.
(2mks)






II. Number of moles of the substance the reacting substance in the one-litre solution.	(2 marks)

III. Mass of the reacting substance in the mixture (Na=23, O=16, H=1)  (1mks)





IV. The percentage of sodium chloride in the mixture.	(2mks)






6. [image: ](a) The diagram below represents the process of extracting Sulphur in large scale.
(i) From which pipe does molten Sulphur come out	(I mark)
……………………………………………………………………………..
(ii) Identify and state the use of the substances that pass-through tubes A and C A	(2marks)
B…………………………………………………………………..
(iii) Rhombic and monoclinic are allotropes of Sulphur. They are inter-convertible as shown below
96o C
Rhombic [image: ] monoclinic
What name is given to the temperature 96°C ? (1 Mark)
…………………………………………………………………………………………….

(iii) Give one use of Sulphur	(1 mark)
…………………………………………………………………………………………………
………………………………………………………………………………………………….
b. The following scheme represents the steps followed in the contact process, study it and answer the questions which follow.
[image: ]
(i) Name solid A.	(1 mark)
………………………………………………………………………………….
(ii) Name one impurities removed by the purifier.	(1 mark)
…………………………………………………………………………………
(iii) Why is it necessary to remove impurities?	(1 mark)
………………………………………………………………………………………………
(iv) Write chemical equations for the reactions which occur in the;
I. Catalytic chamber	(1 mark)
………………………………………………………………………………………
II. Diluter	(1 mark)
………………………………………………………………………………………
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(v) Name the catalyst used in the catalytic chamber	(1 mark)
………………………………………………………………………………………
(vi) Why is Sulphur (VI) oxide gas not dissolved in water directly?	(1 mark)
………………………………………………………………………………………
………………………………………………………………………………………
7. (a) The diagram below was used to prepare hydrogen chloride gas which was passed over heated iron powder.
[image: ]
(i) Give a pair of reagents that will produce hydrogen chloride gas in flask A
…	(2 marks)
…………………………………………………………………………..
(ii) Name the substance in flask in B	(1 mark)
………………………………………………………………………………………………
………………………………………………………………………………………………
(iii) Write the equation for the reaction in the combustion tube	(1 mark)
…………………………………………………………………………………………….
(iv) Give reasons why excess hydrogen chloride gas is dissolved using the funnel in the set-up	(2 marks)
………………………………………………………………………………………………
………………………………………………………………………………………………
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(v) Describe a chemical text for hydrogen chloride gas	(1 mark)
………………………………………………………………………………………………
………………………………………………………………………………………………
………………………………………………………………………………………………
………………………………………………………………………………………………
………………………………………………………………………………………………
(b) another experiment was carried out where hydrogen chloride gas was bubbled through methylbenzene and water in separate beakers. The resulting solutions were tested with blue litmus papers and marble chips
(i) Write the observations made in the following table	(2marks)

	Solution	of	hydrogen chloride gas in:
	Blue litmus paper
	Marble chips

	Water
	
	

	Methylbenzene
	
	


(ii). Explain the observation in b (i) above	(1 mark)
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