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· Answer all the questions in the spaces provided

· Mathematical tables and electronic calculators may be used 
· All workings must be clearly shown where necessary

For Examiner’s Use Only

	Questions
	Maximum Score
	Candidates Score

	1-30 
	80
	


This paper consists of 9 printed pages. Candidates should check the question paper to 

ensure that all pages are printed as indicated and no questions are missing
1. An aluminum metal is a good conductor of heat and electricity and is used for overhead cables. State any two properties that make Aluminum suitable for this use.



(2mks)
………………………………………………………………………………………………………...…..……………………………………………………………………………………………...…
2. Some Sodium chloride was found to be contaminated with Copper (II) oxide. Describe how a pure sample of Sodium chloride can be separated from the mixture.



(3mks)
………………………………………………………………………………………………………..…………………………………………………………………………………………………..……………………………………………..………………………………………………………..………………………………………………………………………………………..……………..…
3. Study the flow chart below and answer the questions that follow.
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a) Name

(i) The reagent used in step (I) 







(1mk)

………………………………………………………..………………………………………
(ii) Compound A.









(1mk)

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

b) Write an ionic equation for the reaction in step (IV).




(1mk)

………………………………………………………..………………………………………..……………..……………………………………………..………………………………………………
4. Study the information below and answer the questions that follow.
	Ions
	Electronic arrangement
	Ionic radius

	Na+
	2.8
	0.095

	K+
	2.8.8
	0.133

	Mg2+
	2.8
	0.065


Explain why the ionic radius of:

a) K+ is greater than that of Na+.







(1mk)

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


b) Mg2+ is smaller than that of Na+ 






(2mks)

…..………………………………………………………………………………………………………..………………………………………………………………………………………………………………………………………………..……………………………………………
5. Sulphur (IV) oxide and Nitrogen (IV) oxide react as shown in the equation below
[image: image4.jpg]




SO2(g) + NO2(g) 
SO3(g) + NO(g)
(i) Work out the oxidation numbers of sulphur and Nitrogen show that this is a redox reaction.  

 











(2mks)
…..………………………………………………………………………………………………..………..…………………………………………………………………………………………..……………………………………………………..…………………………………………………..…
(ii) With a reason identify the reducing agent.




         (1mk)
………….………………………………………………..…………………………………..…...…
6. The table below shows the solubility of a salt at various temperatures.
	Temperatures (oc)
	Solubility of salt in / 100g water

	0
	36

	40
	30

	80
	25

	110
	20


What would happen if a sample of a saturated solution of this salt at 40oc is heated to 80oc?  Explain.










(2mks)
…………..……………………………………………………………………………………………………..………………………………………………………………………………………………………………………………………………..………………………………………………
7. State the observation made when a piece of Sodium metal is placed in separate samples of the following:
(i) Paraffin









(1mk)
………………………………………………………………………………………………………..………………………………………………………..……………………………………………
(ii) Ethanol









(1mk)
…………………………………………………………………………………………………………..………………………………………………………..…………………………………………
8. Xg of Potassium hydroxide were dissolved in water to make 100cm3 of solution. 50cm3 of this solution required 50cm3 of 2M Nitric (V) acid for complete neutralization. Calculate the mass X of Potassium hydroxide that was dissolved.






(3mks)
………………………………………………………………………………………………………..……………………..………………………………………………………………………………………………………………………………………………………………………………………..……………………..………………………………………………………………………………
9. Too much burning of fossil fuel has led to global the ‘green house effect’ over a period of time.
a) What do you understand by the term in bold? 





(1mk)

………………………………………………………………………………………………………..……………………..………………………………………………………………………………
b) State two disadvantages of the green house effect. 




(2mks)
…..………………………………………………………………………………………………………..……………………………………………………………………………………………………..………………………………………………………………………………………………
10. When steam was passed over heated charcoal as shown in the diagram below, Hydrogen and Carbon (II) oxide gases were formed.
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a) Write the equation for the reaction that takes place.

         


(1mk)
………………………………………………………..……………………………………………………………………………………………..……………………………………………………
b) State two uses of Carbon (II) oxide gas which are also uses of Hydrogen gas.

(2mks)
………………………………………………………………………………………………………..…………………………………………………………………………………………….………
11. 100cm3 of Oxygen gas diffuses through a porous plug in 4 seconds. How long will it take 200cm3 of Methane (CH4) to diffuse through the same plug under similar conditions?                           (O = 16, C = 12, H = 1)







(3mks)
………………………………………………………………………………………………………..…………………………………………………………………………………………….………

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

………………………………………………………………………………………………………..…………………………………………………………………………………………….………
12. But – 2- ene undergoes hydrogenation according to the equation given below.
[image: image5.png]



CH3CH = CH CH3 (g) + H2 (g) 

    CH3CH2CH2CH3 (g)
a) Name the product formed when but - 2 - ene reacts with Hydrogen gas 


(1mk)
…………………………………………………………..………………………………………
b) State one industrial application of hydrogenation.





(1mk)
…………………………………………………………..………………………………………
13. Under certain conditions, Carbon (IV) oxide reacts with water to form Methanol (CH3OH) and Oxygen as shown below.

2CO2 (g) + 4H2O (l)  ⇌
2CH3OH (l) + 3O2 (g) 
∆H = +1452KJ
What would be the effect on the yield of Methanol if the temperature of the reaction mixture is increased? Explain









(2mks)
………………………………………………………………………………………………………..……………………………………………..……………………………………………………………………………………………………………..………………………………………
14. Starting with Copper (II) oxide, describe how a pure solid sample of Copper (II) sulphate can be prepared.






        



(3mks)
………………………………………………………………………………………………………..……………………..…………………………………………………………………………………………………..……………………..………………………………………………………………………………………………………………………………………………………….…..……
15. A radio active isotope P decays by emitting two alpha particles and one Beta particle to form 
[image: image3.wmf]Bi
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 a) What is the atomic number of P 






(1mk)
………………………………………………………………………………………………………
b) After 112 days, only 6.25% of the original mass of P remained, determine the half life of P.












(2mks)
………………………………………………………………………………………………………..……………………..………………………………………………………………………………………………………………………………………………………………………………………..……………………..………………………………………………………………………………
16. a) Write the electronic configuration of Calcium and beryllium (Calcium atomic number 20 and Beryllium atomic number 4)
Calcium                    









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







(1mk)

…………………………………………………………..………………………………………
b) Why is Calcium more reactive than Beryllium?





(2mks)
………………………………………………………………………………………………………..………………………………………………………..……………………………………………………………………………………………………………………………………………………
17. Oxygen and Sulphur belong to group (VI) of the periodic table. Explain why there is a big difference in their melting points (melting point of Oxygen is -216oc while that of Sulphur is 444oc)  










(2mks)
……………………………………………………………………………………………………..……………………………………………………………………………………………………………………………………………………………..……………………………………….………
18. When 94.5g of hydrated Barium hydroxide Ba(OH)2 . XH2O were heated to a constant mass 51.3g of anhydrous Barium hydroxide. Determine the empirical formula of the hydrated Barium hydroxide. (Ba = 137.0, O = 16.0, H = 1.0).






(3mks)
………………………………………………………………………………………………………..……………………..………………………………………………………………………………………………………………………………………………………………………………………..……………………..………………………………………………………………………………………………………………………………………………………………………………………..……………………..………………………………………………………………………………
19. The diagram below shows a set up for the laboratory preparation and collection of dry Chlorine gas.

a) Name 


(i) Substance G…………………………………………………………………

(1mk)

(ii) A suitable drying agent……………………………………………………..

(1mk)
b) Identify two errors in the set up of apparatus above.




(2mks)
………………………………………………………………………………………………………..……………………..………………………………………………………………………………
20. The table below gives the energy required to remove the outermost electron for some group (I) elements
	Element
	K
	L
	M
	N

	Energy KJ / mol
	494
	418
	519
	376


a) Arrange the elements in the order of their reactivity starting with the most reactive.
(1mks)
………………………………………………………………………………………………………b)  What is the name given to the energy consumed in the above reactions in kJ/mole? 
(1mk) …..………………………………………………………..…………………………………………
21. a) Using dots (() and crosses (X) to represent outer electrons, draw diagrams to show bonding in:

 
(i) NH3







                    

(1mk)

(ii) MgCl2










(1mk)
Atomic numbers N = 17, H = 1,Mg = 12)








22. Use the information below to answer the questions that follow:-



H2 (g) + ½ O2 (g) 
  H2O (l)


ΔH, = -286KJ /mol



C (s) + O2 (g) 

CO2 (g)  



ΔH2 = -394KJ /mol


2C (s) + 3H2 (g) + ½ O2 (g) 
    C2H5OH (l)

ΔH3 = -277KJ / mol



a) What is meant by the term “Standard enthalpy of formation of a compound”

(1mk)
………………………………………………………………………………………………………..………………………………………………………..……………………………………………
b) Calculate the molar enthalpy of combustion, ΔH4 (CH3CH2OH).

C2H5OH (l) + 3O2 (g)

   2 CO2 (g) + 3H2O (l)




(2mks)
………………………………………………………………………………………………………..……………………..………………………………………………………………………………………………………………………………………………………………………………………..……………………..………………………………………………………………………………………………………………………………………………………………………………………..……………………..………………………………………………………………………………
23. An organic compound K does not require light to react with chlorine to form a compound with the formula: CH3CHClCHClCH3
a) Draw the structural formula of substance K.    





(1mk)
b) To which homologous series of organic compounds does K belong?


(1mk)
……………………………………………………………………………………………………
c) Give the I.U.P.A.C name of the product formed.





(1mk)
……………………………………………………………………………………………………
24. A metal X (atomic number 12) continues to burns in a gas jar full of pure chlorine gas (atomic number 17) to produce a white crystalline solid.
a) Write an equation for the reaction between metal X and Chlorine gas.


(1mk)
………………………………………………………………………………………………………..……………………..………………………………………………………………………………
b) If this experiment was carried out in a school lab. What precaution would you advice the students doing the experiment to observe?  Explain.





(2mks)
………………………………………………………………………………………………………..……………………..………………………………………………………………………………………………………………………………………………………………………………………..……………………..………………………………………………………………………………
25. a) When brine is electrolyzed using inert electrodes, Chlorine gas is liberated at the anode instead of Oxygen. Explain this observation.







(2mks)
………………………………………………………………………………………………………...……………………………………….…………………………………………………………….………………………………………….………………..…………………………………………
b) Name the product formed at the cathode.






(1mk)
………………………………………………………………………………………………..…
26. The set up below was used to obtain a sample of Copper.



a) Write the equation for the reaction which occurs in the boiling tube after a short while.
(2mks)
………………………………………………………………………………………………………
b) Explain the observation made in the boiling tube.


          


(2mks)
………………………………………………………………………………………………………..…………………………………………………………………..………………………………………………………………….…………..…………………………….……………………………
27. a) Name the main ore from which Sodium metal is extracted



(1mk)
………………………………………………………………………………………………………..………………………………………………………..……………………………………………
b) State two uses of Sodium metal.




            

(2mks)
………………………………………………………………………………………………………..…………………………………………………………………………………………………..…
28. Sodium being a reactive metal can react with hydrogen gas to form NaH.

a) What is the name given to NaH? 







(1mk)

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

b) Explain why sodium can easily reacts with hydrogen to form NaH yet both elements can form ions Na+ and H+ respectively which are both positively charged ions. 


(2mk)
………………………………………………………………………………………………………..……………………..………………………………………………………………………………
---END---
Substance G





MnO2





Drying agent





Heat         Heat





Oxygen





Charcoal





Copper (II) Oxide





Boiling tube





Lime water
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