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This paper consists of 15 printed pages.

Candidates should check the question paper to ensure that all the

Pages are printed as indicated and no questions are missing.

1.
a)
The table below shows some properties of substances V, W, X and Z. Study them and answer the questions that follow. Letters do not represent the actual symbols of the substances.

	Elements
	Solubility in water
	Boiling point (0C)
	Electrical conductivity

	
	
	
	Solid
	Molten

	V
	Insoluble
	2955
	Good
	Good

	W
	Soluble 
	1413
	Poor
	Good

	X
	Insoluble 
	-90
	Poor
	Poor

	Z
	Insoluble 
	4827
	Poor
	Poor




(i)
Which substance is likely to have giant atomic structure? Explain
(2mks)

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

(ii)
Identify the particles responsible for conduction of electricity in V in solid and in molten states.


Solid state____________________________________

(1mk)


Molten_______________________________________

(1mk)

(iii)
Which substance has electrovalent bond? Explain


(2mks)

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

(iv)
Which substance is a gas at room temperature.


(1mk)

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

b)
The table below shows some properties of halogens. Use it to answer the questions below.

	Halogen
	Atomic radius (nm)
	Appearance
	Boiling point (0C)

	Fluorine
	0.064
	Pale – yellow gas
	- 188

	Chlorine
	0.094
	Greenish – yellow gas
	- 35

	Bromine
	0.114
	Brown liquid
	59

	Iodine
	0.133
	Shiny dark solid
	184



(i)
State and explain the trend in boiling points down the group

(2mks)

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

(ii)
State what would be observed when bromine water is added to potassium iodide solution.






(1mk)

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

(iii)
Give a reason why iodine sublimes.



(1/2mk)

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

2.
a)
Name the following compounds





(2mks)



(i)
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……………………………………………………………………………………………….



(ii)
H2SO4


……………………………………………………………………………………………….

b) The diagram below is for the preparation of ethene gas in the school laboratory.
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(i)
Name substance






(1mk)




X_____________________________




Y​_____________________________



(ii)
What is the use of substance Y?




(1mk)
……………………………………………………………………………………………………………………………………………………………………………………………….



(iii)
State one condition missing in the set up 



(1mk)

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



(iv)
 Explain why ethene can’t be collected by either upward or downward  delivery








(1mk)

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



(v)Write down an equation for the production of ethene in the above set up.(1mk)

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


c)
Study the scheme below and answer the questions that follow.
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(i)
Identify the catalyst used in step I




(1mk)

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


(ii)
Name the compounds A and B




(1mk)




A_____________________________




B_____________________________



(iii)
Give one disadvantage of compound formed in step III

(1mk)

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



(iv)
Name the reactions taking place at steps:



(1mk)




III______________________________




IV______________________________



(v)
Describe how substance K is converted to ethanol


(2mks)

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

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


d)
Under certain conditions, heptane can be converted to two products. The formula of one of the products is C4H10. Write down the structural formula of the other products.








(1mk)

3.
a)
The flow diagram below shows several reactions starting with carbon.
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(i)
Identify the following






(2mks)




U________________________




Z________________________




W________________________




M________________________



(ii)
State the observation made when gas M is passed over heated copper (II) oxide.









(1mk)

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



(iii)
State one application of solid Z




(1mk)



……………………………………………………………………………………


(iv)
Write an equation for the formation of gas M from gas W.

(1mk)

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



(v)
Explain the precaution to be taken in (iv) above.


(2mks)

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

b)
(i)
Explain why the boiling point of sulphuric (VI) acid (3330C) is much higher than that of water (1000C)




(1mk)

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

4.Below is a simplified diagram for the manufacture of sulphuric (VI) acid in large scale.
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(a)
Name the substances P, Q, R, S, T and V




(3mks)



P………………………………..
S…………………………………



Q……………………………….
T………………………………….



R……………………………….
V…………………………………


(b)
(i)
What is the use of the compressor?




(1mk)

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

………………………………………………………………………………………………


(ii)
What is removed in the purification chamber?


(1mk)


………………………………………………………………………………………………

………………………………………………………………………………………………

(c)
(i)
State any two specific conditions for the formation of R

(1mk)


………………………………………………………………………………………………

………………………………………………………………………………………………


(ii)
Write the chemical formula of the catalyst used in the catalytic chamber












(1mk)



(iii)
Write an equation for the formation of gases in the catalytic chamber












(1mk)


………………………………………………………………………………………………

………………………………………………………………………………………………

(d)
Describe a chemical test to confirm the presence of P


(1mk)


………………………………………………………………………………………………

………………………………………………………………………………………………

(e)
One of the uses of sulphuric (VI) acid is ‘pickling’  metals. What does the term ‘pickling’ mean?








(1mk)


………………………………………………………………………………………………

………………………………………………………………………………………………

(f)
The following diagram represents the method of preparing sulphur (VI) oxide solution.
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(i)
Why is an inverted funnel used?




(1mk)


………………………………………………………………………………………………

………………………………………………………………………………………………
(ii)
Explain the observation made when sulphur (IV) oxide gas is mixed with universal indicator






(1mk)


………………………………………………………………………………………………

………………………………………………………………………………………………

(g)
State and explain what would be observed if concentrated sulphuric (VI) acid is added to cane sugar leading to formation of substance U.



(1mk)


………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

(h)
How can the pollution of the atmosphere be minimized in contact process?
(1mk)


………………………………………………………………………………………………

………………………………………………………………………………………………
5.
A form three student wanted to find the proportion by volume of one of the main constituents of air, a sample of air was passed through two wash bottles; the first containing aqueous sodium hydroxide and the second containing concentrated Sulphuric (VI) acid and was then collected in a gas syringe.

a)
Why was the air passed through:

i)  Aqueous sodium hydroxide






(1/2mk)

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








ii)
Concentrated sulphuric (VI) acid





(1/2mk)

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

b)
The volume of gas collected in the syringe was 90cm2. This was passed several times over hot copper powder until no further contraction of volume took place. After cooling to the original temperature the volume was found reduced to 73.2cm3.


i)
State and explain the observation made at the end of the experiment(11/2mks)

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

ii)
Calculate the volume of gas that was used up in the process.

(1mk)

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

iii)
Calculate the percentage of this gas present in the sample of air

(1mk)

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


i)
Name the main gas remaining in the syringe




(1/2mk)

………………………………………………………………………………………………………
ii) Is the main gas named in (i) above pure or not. Explain 


(2mks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

d)
In another different experiment, the following results were obtained in a direct weighing 

experiment.

Mass of flask + fittings, evacuated
= 
184.257g

Mass of flask + fittings + gas P
= 
188.942g

Mass of flask + fittings + water
= 
988.560g

The volumes were measured at 23.0oC and 733 mmHg pressure. Calculate the relative molecular mass of gas P. ( Molar gas volume = 22.4 litres )


(5mks)

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

6.
Study the set-up of apparatus shown below and answer the questions that follow.
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a) State and explain the observation that would be made in tube L as the experiment progress in the first few minutes.


Observations








(1/2mk)

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


Explanation








(1/2mk)

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


b)
How would the observations in tube L change if the experiment is carried out for a long time. Explain using a chemical equation.





Observation








(1/2mk)

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


Equation









(1mk)

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

c)
State and explain three observations made when liquid S is reacted with sodium metal                 










(11/2mks)

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

d)
State the use of the aspirator in this experiment.




(1mk)

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

e)
Diamond and graphite are allotropes of carbon. Graphite conducts electricity and diamond does not. Explain this phenomenon.




(11/2mks)

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

f)
State two uses of carbon (iv) oxide






(1mk)

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

g)
Explain how water gas is formed






(2mks)

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

7.
The grid below represents part of the periodic table. Study it carefully and answer the questions that follow. (Letter do not represent the actual symbols of the elements)
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(a)
Identify the family name to which elements F and G belong


(1mk)


………………………………………………………………………………………………


………………………………………………………………………………………………


(b)
(i)
Name the type of bond formed when C and F react.


(1mk)


………………………………………………………………………………………………


………………………………………………………………………………………………



(ii)
Name two other types of chemical bonds



(1mk)


………………………………………………………………………………………………


………………………………………………………………………………………………


(c)
Element D reacts with oxygen to form oxide of D. write the formula of the oxide











(1mk)


(d)
What type of oxide is formed in (c) above?




(1mk)


………………………………………………………………………………………………


………………………………………………………………………………………………


(e)
Element X is in period 3 and forms an ion with the formula X3-.



(i)
Indicate its position on the grid




(1mk)



(ii)
Write the formula of its chloride




(1mk)

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


(f)
How many periods should be added to the grid to complete the periodic table?











(1mk)


………………………………………………………………………………………………


………………………………………………………………………………………………


(g)
(i)
State two physical properties that copper and graphite share in common in relation to their structure and bonding.





(1mk)


………………………………………………………………………………………………


………………………………………………………………………………………………


………………………………………………………………………………………………


……………………………………………………………………………………………



(ii)
State two physical properties of simple molecular substances
(2mks)


………………………………………………………………………………………………


………………………………………………………………………………………………


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



(iii)
Give one example of an element with a simple molecular structure and which is a simple molecular structure and which is a solid at room temperature.
(1mk)


……………………………………………………………………………………………


……………………………………………………………………………………………
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