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INSTRUCTIONS TO CANDIDATES:-
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· Mathematical tables and electronic calculators may be used form calculations.
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	Candidate’s score

	1-28
	80
	


This paper consists of 12 printed pages. Candidates should check to ascertain that all pages are printed as indicated and that no questions
are missing
1.
The table below gives some properties of gases M and N
	GASES
	Density
	Effect of HCl(aq)
	Effect of KOH(aq)

	M
	Lighter than air
	Reacts to form a salt 
	dissolves without reacting 

	N
	Heavier than air
	Not affected
	Not affected 


(a) Describe how one would obtain a sample of gas N from a mixture of gases M and N
(2mks)

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

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

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

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

(b) Name two neutral oxides








(1mk)

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

2.
Iron roofing sheets are coated with zinc as sacrificial metal;

(i) What is meant by the term ‘sacrificial’?






(1mk)

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

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

(ii) Give the name given to the process by which iron sheets are coated with zinc.

(1mk)

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

(iii) Zinc is higher than iron in reactivity series yet it does not corrode as fast as iron. 
Explain










 (1mk)

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

…………………………………………………………………………………………………………
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3.
The set-up below was used to investigate the properties of hydrogen gas.

 (i) Write an equation for the reaction that takes place in the combustion tube.


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

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

 (ii) Suggest a possible drying agent X.







(1 mk)

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

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

 (iii) Which property of Hydrogen is under investigation in the set up above?


(1mk)

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

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

4.
The table below shows pH values of solutions A to E
	Solution 
	E
	B
	D
	A
	C

	pH
	3
	14
	7
	6
	9


Which solution;

(a) Contains the largest concentration of hydroxyl ions?





(1mk)

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

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

 (b) Contains the largest concentration of hydrogen ions





(1mk)

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

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

       (c) Is likely not to react with solution A?






(1mk)

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

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

5.
Potassium is isotopic and has a relative atomic mass (R.A.M) of 39.5, work out the percentage abundance of each isotope. The three isotopes are, 
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(3mks)

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

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

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

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

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

…………………………………………………………………………………………………………
6.
An ion of element Q can be represented as 
[image: image3.wmf]-
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(a) Draw the structure of the ion







(2mks)

(b) How does the ionic radius of Q compare with its atomic radius? Explain.

(1mk)

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

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

7.
The electronic configuration for elements represented by letters A, B, C and D are 
A 2.8.6
B 2.8.2
C 2.8.1

D 2.8.8
(a) Select the element which forms;

(i) A double charged cation







(1mk)

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

 (ii) A soluble carbonate







(1mk)

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

 (b) Which element has the shortest atomic radius





(1mk)

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

8.
When concentrated sodium chloride was electrolysed for a long time. Two gases were 
             Obtained at the anode;
(i) Name the two gases








(1mk)

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

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

 (ii) Explain why the gases were obtained.






(2mks)

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

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

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

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

9.
Using dots (
[image: image4.wmf]·

) and crosses (X) to represent electrons, draw diagrams to show bonding in;

(a) C2H4
(C=12 H=1)








(1mk)
(b) Hydroxonium ion H3O+ (H=1  O=8)






(1 mk)

10.
A student reacted Silver Nitrate and Barium Chloride solutions to prepare two salts.

(i) Write an ionic equation for the reaction that took place.




(1mk)

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

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

 (ii) Describe how a sample of Lead (II) Chloride and Silver Chloride can be differentiated in the      laboratory




                                                   

(2 mks)

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

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

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

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

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

…………………………………………………………………………………………………………
11.
A monomer has the following structure.






(1mk)
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a) Draw the structure of its polymer that contains four monomers. 



(1 mk)
 (b) A sample of the polymer formed from the monomer has a molecular mass of 4116. Determine the    number of monomers that formed the polymer (C = 12, H = 1)



(2mks)

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

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

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

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

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

12.
Use the diagram below to answer the questions below:[image: image8.png]vl WL

Z





(i) Identify gas G









(1mk)

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

 (ii) Write an equation for the reaction taking place in the combustion tube.


(1mk)

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

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

 (iii) Carbon (IV) oxide is said to be a “silent killer”. Explain why?



(1mk)

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

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

13.
400cm3 of Nitrogen gas diffuses through a porous plug in 70seconds. How long would it 200cm3 of Carbon (IV) oxide to diffuse through the same porous pot?  (C=12,
O=16, N=14)              (3mks)


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

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

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

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

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

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

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

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

14.
20.0cm3 of NaOH solution containing 8.0gdm-3 were required for complete neutralization of 0.118g of a dibasic acid. Calculate the Relative Molecular Mass (R.M.M) of the acid.

             (Na=23, O=16, H=1)









(3mks)

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

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

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

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

15.
The diagram below shows the combustion of ethane gas. Study it and answer the questions 
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  that follow:

(a) Identify substance K








(1mk)

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

 (b) Write an equation for the complete combustion of ethane gas.



(1mk)

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

(c) The pH of substance K is found to be less than 7. Explain this observation

(1mk)

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

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

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

16.
The structure of hydrogen sulphide can be represented as shown below:

[image: image10.png]



(a) Name the bond type represented by letters X and Y




(2mks)

X…………………………………….


Y…………………………….……….

(b) Give a chemical test for hydrogen sulphide gas





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

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

17.
In the Haber process, the industrial manufacture of ammonia is given by the following equation;

[image: image11.png]N
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(i) What is source of the Hydrogen that is used in the process 



(1 mk)

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

 (ii) Name the catalyst used in the above reaction





(1mk)

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

 (iii) What is the effect of increasing temperature on yield of ammonia? Explain

(1mk)

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

………………………………………………………………………………………………………
18.
The curves below were obtained when equal volumes of 1.5M HCl were reacted with 2.0g of marble                chips (CaCO3). In one of the reactions, the acid was warmed before adding the marble chips.
[image: image12.png]



 (a) Write the equation for the reaction






(1mk)

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

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

 (b) Identify the curve representing the reaction where the acid was warmed.

(1mk)

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

(c) The volume of the gas produced in the two experiments is the same. Explain.  

(1mk)

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

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

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

[image: image13.png]e




19.
Chlorine gas was bubbled into a solution of hydrogen sulphide as shown below:
 (i) Explain the observation made in boiling tube.





(2mks)

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

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

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

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

(ii) What precautions should be taken in the experiment




(1mk)

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

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

20.
Given the bond energies:
H-Cl                                                  431kJ/mol

H-H                                                   435kJ/mol

Cl-Cl                                                  243kJ/mol

Calculate the molar enthalpy change for the formation of hydrogen chloride as per the equation below

              H2 (g)   +   Cl2 (g)                             2HCl (g)
(3 mks)
…………………………………………………………………………………………………………

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

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

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

21.
Study the physical properties of Magnesium and Beryllium. Use it to answer the questions that follow:

	Element
	Be
	Mg

	Mp oC
	1280
	650

	Bp oC
	2450
	1110

	Atomic number
	4
	12

	Atomic radius (nm)
	0.086
	0136


 (a) Explain why Beryllium has a higher m.p than Magnesium



(2mks)

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

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

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

 (b) Write the electron arrangement of Magnesium in the following compound; Mg3(PO4)2    (1mk)

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

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

22.
Study the diagram below and answer the questions that follow:


(i)What observation was made during the experiment? Explain? 



(1½mks)

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

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

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

 (ii) What observation would be made if the solution of hydrogen in methylbenzene was replaced with solution of hydrogen chloride in water?  Explain 



           (1½mks)

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

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

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

23.
Describe how you would prepare Copper (II) Chloride, staring with copper metal.
            (3mks)

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

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

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

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

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

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

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

24.
0.28g of iron burns in air to form Iron (II) oxide. Calculate the mass of Iron (II) oxide formed
(O=16, Fe=56)








(2mks)

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

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

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

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

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

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

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

…………………………………………………………………………………………………………
25.
a) Define the term solubility
(1 mk )
…………………………………………………………………………………………………………

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

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

b) The following were the results obtained in an experiment to determine the solubility of potassium nitrate at room temperature.
Mass of evaporating dish



= 20.66 g

Mass of evaporating dish+ saturated solution

= 44.16 g

Mass of residue on the evaporating dish

= 6.1 g
Calculate the solubility of potassium nitrate from the above result.                                    (2 mks)

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

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

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

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

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

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

26.    Given that the Eᶿ of Cu(s) /Cu2+(aq) is +0.34V and that of Zn(s)/ Zn2+ (aq) is -0.76 V, draw a labeled diagram of zinc and copper electrochemical cell.  





(3 mks)


27.
Aluminium is obtained from its ore, with formula Al2O3.2H2O. The ore is first heated and refined to obtain pure aluminium oxide (Al2O3). The oxide is then electrolysed to get Aluminium and Oxygen gas using carbon electrodes










a) Write the equation that takes place at the anode





 (1mk)

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

…………………………………………………………………………………………………………
b) What would be the importance of heating the ore before electrolysed    


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

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

c) Explain why Aluminium is used for making cooking pans yet it is a reactive metal
 (1 mk)

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

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

28. State two advantages of hard water






 ( 1 mk)

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

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

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

…………………………………………………………………………………………………………
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� EMBED Equation.3  ���
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Drying agent X 





Heat 





Lead(II) oxide 





Hydrogen flame  





H2 





Carbon 


(II) Oxide  





Heat 





Copper (II) oxide  





Gas G  





 Gas F


To suction pump





Ice cold water





Substance K





Ethane gas 





Delivery tube 





Chlorine gas 





Boiling tube 





Hydrogen sulphide solution 











Bulb 





Graphite  





Graphite  





Solution of hydrogen chloride in Methyl benzene   
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