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Instructions to candidates
· Write your name  and admission  number  in the spaces  provided above.


· Answer ALL the question in the spaces provide.




		MAXIMUM SCORE 70 MARKS
					


		CANDIDATE SCORE:




1. In an experiment, 50.0cm3 of 1.0m potassium hydrogen were placed in a suitable apparatus  and 5.0cm3 portions of hydrochloric acid were added .the mixture was stirred and the  temperature taker after each addition. Both solution were initially at 200C.


	Volume of added (cm3)
	5
	10
	15
	20
	25
	30
	35
	40

	Temperature 0C
	21.5
	22.8
	24.2
	25.5
	26.8
	28.0
	28.1
	27.7



a.i) Plot a graph of temperature  rise (y-axis) against volume of the acid added.	(3 mks)




ii) Use the graph to determine the molarity of the acid.				       (2 mks)








b) Calculate the  enthalpy  of neutralization of the alkali with hydrogen acid at maximum temperature  of the experiment (specific heat  capacity of the mixture=4.2 kjg-1k-1, density of each solution is 1.0g cm-3)									(2 mks











c)  Suggest an apparatus suitable for carrying out the above experiment.			(1 mk)




2. The grid below shows  part of the periodic  table  study  it and answer the question that follow the letter do represent the true symbol of the element

	
	
	
	
	

	
	
	
	
	
	
	A
	

	
	B
	
	C
	
	D
	
	E

	F
	G
	
	
	
	
	
	

	
	
	
	
	
	
	
	H




a) Which element forms ions with a large of 2-? Explain				(2 mks)





b) What is the nature of the oxide formed by C?					(1 mks)



c) Compare the reactivity of H with that of E. Explain				(2 mks)


d) Write a balanced equation between B and chrlorine.				(1 mks)



e) Explain how  the atomic radii of  the following  compare 

i) F and G											1 mks)



ii)B and G										          (1 mks)


3. The diagram below shows an experiment  in which carbon (ii) ixide was reacted completely with a heated oxide of iron. Study the diagram and the data shown below it and answer the question that follow








mass of porcelain boat         							=13.23g
mass of porcelain boat +oxide of iron =16.71g
mass of porcelain boat+residue=15.75g

a) Determine the empirical formula of the oxide of the oxide 			(4 mks)







b) If the molecular mass of the oxide is 232 determine its molecular formula (fe=56,o=16)												(2 mks)



4a) A queous solution of A13+, Zn2+, pb2+, Cu2+  and Ag+ were  put in a separate  test-tube. Each solution was divided into three (3) samples for separate tests with dilute solution of sodium hydroxide ammonium and hydrochloric acid. the solution  of  metallic ions were labeled  P,Q,R,S and T  but not necessarily in the same  order  given above. The observation were as shown  below .The  symbol (  ) is used to indicate where precipitate dissolved in excess alkali and a cross(X) indicators “precipitate  did not dissolve in excess alkali”.

	
	P
	Q
	R
	S
	T

	NaOH(aq)
	
	
	
	
	

	Ammonia solution
	
	
	
	
	

	HCL
	No white ppt
	No white ppt
	Ppt  form after 5 minute
	No white ppt
	Ppt forms immediately


i)Identify the ions P and T									(5 mks

P ____________________________________________________________
Q____________________________________________________________
R___________________________________________________________
S_____________________________________________________________
T_____________________________________________________________

ii) Write an equation for the reaction which  takes  place when
a) the precipitate of P  dissolve in excess sodium hydroxide solution			(1 mk)




ii) the precipitate  of P dissolve in excess ammonium solution			(1 mks)






b) state one chemical  test you would  carry out to distinguish between.
I)Sodium carbonate and  sodium hydrogen carbonate				(1 mks)




ii) Sodium Sulphate  and sodium carbonate						(1  mks)



5. The diagram   below show  the apparatus for preparation of ammonia gas.study it and answer the question that follow














a) Identify three errors in the set-up and suggest how each error can be corrected 	(3 mks)








b) Which other ammonia salt can be used in place of ammonium chloride 		(1 mks)


c)  With the help of diagram describe an experiment that can be used to show that ammonia gasis very soluble in water.									(3 mks)















ii) Explain how it can be shown that ammonia is an alkaline?			(1 mks)
6. During an experiment sulphur (iv)oxide was found to diffuse through a porous material at a rate of 25.0cm3 per minute. When the experiment was repeated under the same conditions with another gas B, was found to diffuse through the same porous material at a rate of  26.26cm3 per minute

i) Determine the molecular mass of gas B. (O=16;S=32.0)					(2mks)






ii) Further investigation showed  that  gas B consisted of 82.7% by mass of carbon and the rest  hydrogen.  Determine the molecular formula of gas B (H=1.0, C=12.0)		           (2 mks)







iii)Name the  homologous series to which gas B belongs.				          (1 mks)


iv) Draw and name two possible isomers of gas.					         (2 mks)









b. A polymer has the following structure








i) Draw the structural formula of the monomer					       (1 mks)


ii) A sample of the polymer is found to have a relative molecular mass of 4116g. Determine the number of monomers in the polymer (H=1.0, C=12.0)				       (2 mks)







7. An aqueous solution  of  hydrogen peroxide decomposes according  to the equation
     	
2H2 O2 (L)q		2H2O(2) +O2(g)

This reaction is fast at 200c in the presence of manganese (iv) oxide.

a)State the role of manganese (iv) oxide						         (1 mks)



b) On the grid provided, sketch graphs showing how the volume of oxygen varies the  time when:

i) 0.5g of manganese (IV) oxide is mixed with 100cm3 of 0.2m hydrogen peroxide solution, label the curve J.									        (1 mks)



ii) The same experiment is  repeated at 300c label the curve k			        (1 mks)











				Time (min)


c) Nitrogen gas reacts with hydrogen gas as shown below.

N2(g)+ 3H2(g)		2NH3(g)

i)Explain how the increase in pressure affects  the position of the equilibrium	          (2 mks)






ii)The reaction in (i) above  is endothermic what is the effect of raising temperature on the equilibrium.										         (2 mks)





8) 0.1 Hydrochloric acid  is run from a burette into a flask  containing 25cm3 of aqueous sodium hydroxide until neutralization takes place. 20cm3 of acid is required

a. (i) Name a suitable indicator  to use in this experiment				          (1 mks)


ii) What colour change would be observed when neutralization occurs		          (1 mks)



iii) Name  the ion present in all acids solution that makes indicator change colour.		(1mk)


b (i)Calculate the volume of the acid  in 1 mole  of HCL.				      (3 MKS)










ii) How many moles of HCL are neutralized in the experiment?				(2mks)








iii) Determine the number of moles of NaOH present in the 25cm3 of the aqueous sodium hydroxide.											(2mks)









iv) What is the molarity of the aqueous sodium hydroxide?					(2mks)
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