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	Question
	Maximum score
	Candidate’s score

	1
	11
	

	2
	12
	

	3
	13
	

	4
	11
	

	5
	12
	

	6
	10
	

	7
	11
	

	TOTAL
	80
	



1.	The grid below represents part of the period table.
	(a) Study the information and answer the questions that follow. The letters do not represent the 		actual 	symbols of the elements.
	C
	
	

	H
	
	         .
	W
	T
	
	R
	Y
	F

	
	E
	
	S
	
	
	
	Z
	

	M
	I
	
	
	
	
	
	
	


	(I)	Which element (s) would form a trivalent cation?					(1mk) 	………………………………………………………………………………………………………	………………………………………………………………………………………………………	(ii)	Write the equation for the reaction that would occur between E and Y.		(1 mk)
	………………………………………………………………………………………………………	………………………………………………………………………………………………………
	(iii)	Which is the most reactive non-metallic element in the table above? Explain.	(1mk)
	………………………………………………………………………………………………………	………………………………………………………………………………………………………
[bookmark: _GoBack]	(iv)	How does the atomic radius of S compare with that of Z, Explain.			(2mks)
	………………………………………………………………………………………………………	………………………………………………………………………………………………………	………………………………………………………………………………………………………
(b)	The table below shows some properties and electron arrangements of common ions of elements 	represented by letters D to K. Study the information and answer the questions that follow.	
	Element
	Formula of ion
	Ionic electron 
arrangement
	Atomic radius (nm)
	Ionic radius (nm)

	D
E
F
G
H
I
J
K
	D-
E+
F3+
G2+
H2+
I+
J3-
K-
	2.8
2.8.8
2.8
2.8.8
2.8
2.8
2.8.8
2.8.8
	0.072
0.231
0.143
0.133
0.160
0.186
0.110
0.099
	0.136
0.133
0.050
0.074
0.064
0.095
0.190
0.181


	(i)	State the atomic number of element F and G						(1 mk)
	………………………………………………………………………………………………………	………………………………………………………………………………………………………
	(ii)	Select two metals that belong to period 3.						(1mk)
	………………………………………………………………………………………………………	………………………………………………………………………………………………………

	(iii)	Element I reacts violently with water. Write the equation for the reaction.		(1mk)
	………………………………………………………………………………………………………	………………………………………………………………………………………………………
	(iv)	Why is the ionic radius of G smaller than its atomic radius.				(1mk)
	………………………………………………………………………………………………………	………………………………………………………………………………………………………	(v)	Compare and explain the reactivity of G and H.					(2mks)
	………………………………………………………………………………………………………	………………………………………………………………………………………………………	………………………………………………………………………………………………………
2.	(i)	The following tests were carried out on solid R.
		Step 1 – Solid R is a green solid
		Step 2 – When R was heated strongly, colorless liquid formed on the cooler parts and a 				colourless odourless gas P that forms a white precipitate with lime water is given 				off, black residue remained in the boiling tube 
		Step 3- When dilute hydrochloric acid was added to the black residue it dissolved to form 		a green solution with no effervescence.
		Step 4- When aqueous ammonia was added to a portion of green solution obtained in step 		III above, a blue precipitation which dissolved in excess ammonia to form a deep blue 			solution.
		Step 5: Zinc metal powder was added to a portion of green solution and the resulting 			mixture filtered, a brown residue was obtained and a colourless filtrate. 
		(a) Identify the colourless gas P and white precipitate formed in step I.		(1 mk)
	………………………………………………………………………………………………………	………………………………………………………………………………………………………
		(b)	Write the formula of cation and anion in solid R.				(1mk)
	………………………………………………………………………………………………………	………………………………………………………………………………………………………
		(c)	What conclusion can be made in step (III) about the nature of the residue?	(1mk)
	………………………………………………………………………………………………………	………………………………………………………………………………………………………		(d)	Write the formula of the complex ion in the deep blue solution.		(1mk)
	………………………………………………………………………………………………………	………………………………………………………………………………………………………


		(e)	Name the residue and filtrate in step (V)					(1mk)
	………………………………………………………………………………………………………	………………………………………………………………………………………………………
		(f)	Name the type of reaction that takes place in step (V).			(1mk)
	………………………………………………………………………………………………………	………………………………………………………………………………………………………
		(g)	Write the ionic equation for the reaction that took place in step (v)		(1 mk)
	………………………………………………………………………………………………………	………………………………………………………………………………………………………
	(ii)	In an experiment to investigate the effect of heat on copper (II) nitrate crystals, the 			following set up was used;
[image: ]
		(a)	State any two observations made in the boiling tube.				(1 mk)
	………………………………………………………………………………………………………	………………………………………………………………………………………………………		(b)	Write an equation for the reaction that occurs in the boiling tube.		(1 mk)
	………………………………………………………………………………………………………	………………………………………………………………………………………………………
		(c)	State the purpose of water in the conical flask				(1mk)
	………………………………………………………………………………………………………
	………………………………………………………………………………………………………
		(d)	State and explain the observation made when blue and red litmus papers are 				dropped in the water in the conical flask at the end of the experiment.	(1mk)
	………………………………………………………………………………………………………	………………………………………………………………………………………………………



		(e)	Identify gas x.									(1 mk)
	………………………………………………………………………………………………………	………………………………………………………………………………………………………
3.	(a)	What is an electrolyte?								(1 mk)
	………………………………………………………………………………………………………	………………………………………………………………………………………………………
	(b)	A cell is represented as G(s)/G2+(aq) //R2+(aq) |R(s), Write down,
		(i)	The oxidation half equation.							(1 mk)
	………………………………………………………………………………………………………	………………………………………………………………………………………………………		(ii)	The reduction half equation.							(1mk)
	………………………………………………………………………………………………………	………………………………………………………………………………………………………
		(iii)	The overall cell equation 							(1 mk)
	………………………………………………………………………………………………………	………………………………………………………………………………………………………
	(c)	The table below shows some standard electrode potentials for some electrodes;
	Half reactions		    Reduction potential (v)
	A2+(aq) + 2e-  A(s)		-2.36
	D+(aq) + e-  D(s)		+ 0.80
	G2+(aq) + 2e-  G(s)		-0.76
	B+(aq) +e-  ½B2(g)		0.00
	J2+(aq) + 2e-  J(s)		+0.34
	H2(g) + 2e-  2H-(aq)		+1.36
	V2(g) 2e-  2V-(aq)		+2.87
	(i)	Which two electrodes when used together in a cell would produce the greatest e.m.f 														(1mk)
	………………………………………………………………………………………………………	………………………………………………………………………………………………………
	(ii)	Write the equation for the reaction which takes place when solid G is added to a solution 			containing J2+ ions.									(1 mk)
	………………………………………………………………………………………………………	………………………………………………………………………………………………………


	(iii)	The standard reduction potential for Fe2+(aq) is -0.44V. Select the element which would 			best protect iron from rusting.								(1mk)
	………………………………………………………………………………………………………	………………………………………………………………………………………………………
	(iv)	Given the cell G(s)|G2+(aq) //D+(aq)/D(s); 
		(a)	draw the cell diagram fro the above cell.					(3mks)


		(b)	What is the e.m.f of the cell?							(2mks)


		(c)	State the meaning of the two parallel lines in a cell representation.		(1mk)
	………………………………………………………………………………………………………	………………………………………………………………………………………………………
4.	The flow chart below shows some processes involved in the industrial extraction of zinc metal 
[image: ]
	(a)	(i)	Name two ores from which zinc can be extracted 				(1 mk)
	………………………………………………………………………………………………………	………………………………………………………………………………………………………
		(ii)	List two other substances that are also introduced into the furnace together with the 			roasted ore.									(1mk)
	………………………………………………………………………………………………………	………………………………………………………………………………………………………
		(iii)	Explain the effect of the by product of the roasting process of zinc ores in air.	
													(2 mks) 	………………………………………………………………………………………………………	………………………………………………………………………………………………………	………………………………………………………………………………………………………
	(iv)	Write the equations for the reactions that takes place when zinc ores are roasted in air. 														(2mks) 	………………………………………………………………………………………………………
	………………………………………………………………………………………………………	………………………………………………………………………………………………………
		(v)	(a)	Identify the reducing agents used in the furnace during extraction of Zinc.
													(1 mk)
	………………………………………………………………………………………………………	………………………………………………………………………………………………………
			(b)	Write two equations to show how the main reducing agent in the furnace is 				formed.								(2mks)
	………………………………………………………………………………………………………	………………………………………………………………………………………………………
		(vi)	(a)	Name the electrolyte used in the electrolytic method.		(1mk)
	………………………………………………………………………………………………………	………………………………………………………………………………………………………
			(b)	State one use of zinc other than galvanizing.				(1mk)
	………………………………………………………………………………………………………	………………………………………………………………………………………………………
5.	(a)	The table below gives the formulae of some carboxylic acids and their boiling points.
	Acid
	Boiling point (0C)

	HCOOH
CH3COOH
CH3CH2COOH

CH3CH2CH2CH2COOH
CH3CH2CH2CH2CH2COOH
	101
118
141

187
205


		(i)	Give the name of the acid whose formula is CH3CH2CH2CH2COOH 	(1mk)
	………………………………………………………………………………………………………	………………………………………………………………………………………………………
		(ii)	What is the molecular formula of the acid CH3CH2CH2CH2CH2COOH 	(1mk)
	………………………………………………………………………………………………………	………………………………………………………………………………………………………

		(iii)	On the table given above, estimate the boiling point of CH3CH2CH2 COOH														(1 mk)
	………………………………………………………………………………………………………	………………………………………………………………………………………………………
		(iv)	State and explain the trends in the boiling points of the acids.		(2mks)
	………………………………………………………………………………………………………	………………………………………………………………………………………………………	………………………………………………………………………………………………………	………………………………………………………………………………………………………
	(b)	Compound K, a member of series M was found to decolourise bromine water. On 				complete combustion of 2 moles of K, 6 moles of carbon (IV) oxide and 6 moles of water 		were formed.
		(i)	Write the structural formula of K.						(1 mk)
	………………………………………………………………………………………………………	………………………………………………………………………………………………………
		(ii)	Give the name of K.								(1 mk)
	………………………………………………………………………………………………………	………………………………………………………………………………………………………
	(c)	Study the flow chart below and answer the questions that follows.
		[image: ]
		(i)	Identify reagent A.								(1 mk)
	………………………………………………………………………………………………………
	………………………………………………………………………………………………………
		(ii)	Name the reagent used in step II						(1 mk)
	………………………………………………………………………………………………………
	………………………………………………………………………………………………………
	(d)	Name the type of detergent represent by the following formula.			(1mk)
		(i)	R-OSO3- Na+					
	………………………………………………………………………………………………………
	………………………………………………………………………………………………………
		(ii)	State the advantage of soapless detergents over soapy detergents.		(1 mk)
	………………………………………………………………………………………………………
	………………………………………………………………………………………………………
		(iii)	Explain how soapless detergents cause water pollution 			(1 mk)
	………………………………………………………………………………………………………
	………………………………………………………………………………………………………
6.	(a)	Fractional distillation of liquid air produces nitrogen which is used as a raw material in 			the haber process.
		(i)	What is the purpose of potassium hydroxide in the process?			(1mk)
	………………………………………………………………………………………………………
	………………………………………………………………………………………………………
		(ii)	Describe how nitrogen gas obtained from the liquid air.			(1 mk)
	………………………………………………………………………………………………………
	………………………………………………………………………………………………………
	(b)	Use the chart below to answer the questions that follow

[image: ]
		(i)	Name compound Y 								(1 mk)
	………………………………………………………………………………………………………
	………………………………………………………………………………………………………
		(ii)	What is substance E likely to be?.						(1 mk)
	………………………………………………………………………………………………………
	………………………………………………………………………………………………………
		(iii)	Identify gas V.									(1 mk)
	………………………………………………………………………………………………………
	………………………………………………………………………………………………………
		(iv)	Write an equation to show the reaction in step 4.				(1 mk)
	………………………………………………………………………………………………………
	………………………………………………………………………………………………………
		(v)	State the name and use of salt M in the process given above.		(2mks)
	………………………………………………………………………………………………………
	………………………………………………………………………………………………………
	(c)	In the haber process optimum yield of ammonia is obtained when a temperature of 4500C 		and a pressure of of 200 atmospheres in the presence of iron catalyst
		N2(g) + 3H2(g)   [image: ]  2NH3(g)         H= -92kJ
		How would the yield of ammonia be effected if the temperature was reduced to 3500C														(2 mks)
	………………………………………………………………………………………………………
	………………………………………………………………………………………………………
	………………………………………………………………………………………………………
	………………………………………………………………………………………………………
7.	(a)	The following diagram shows the source of radioactive emissions and how the various 			radiations penetrate different materials.
[image: ]
		Complete the diagram to show the penetrating power of the various radiations emitted by 			the radio-active source.								(1½mk)
	(b)	The following is a list of symbols and atomic numbers for some of the heavy elements.
	Atomic no.
	82
	83
	84
	85
	86
	87
	88
	89
	90
	91
	92

	Symbol
	Pb
	Bi
	Po
	At
	Rn
	Fr
	Ra
	Ac
	Th
	Pa
	U


	Below is part of a radioactive series.
[image: ]
	(i)	Using calculation, identify the radio-active particles which bring changes 1 and 2.
													(1 mk)
	
	(ii)	Identify X, giving its mass number, atomic number and the symbol.		(1mk)
	………………………………………………………………………………………………………
	………………………………………………………………………………………………………
	(c)	Which two species are isotopes?							(1 mk)
	………………………………………………………………………………………………………
	………………………………………………………………………………………………………

	(d)	After 2.4×106 yrs,  of the mass of an element Y remained. determine the half life of 			element Y.  										(1½mk)




	(e)	A sample of uranium with 720 radioactive atoms decayed for 22.5×109 yrs. On the grid 			provided plot a graph of number of radio-active atoms of uranium -238 against time in 			years.											(3mks)
	Time (yrs)×109
	0
	4.5
	9
	13.5
	18.0
	22.5

	Number of radioactive atoms remaining
	720
	360
	180
	90
	45
	22.5



	
[image: ]
	
	i)	Use the graph to determine the number of radio-active atoms when time is 16.0× 109 years
													(1 mk)





	ii)	Use the graph to find the half life of uranium -238.					(1 mk)
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