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Instructions: Write all your answer in the space provided. Electronic calculator is allowed where applicable

1. Explain how a mixture of sodium chloride, lead (II) chloride and ammonium chloride can be separated.											(3 mks)






2. Draw a set up of apparatus that can be used to establish the presence of carbon (IV) oxide in air.												(2 mks)







3. The rate of diffusion of carbon (II) oxide is 100 cm3 /sec. While the rate of diffusion of a gas R is 59cm3/sec. Find the molecular mass of a gas R (c=12, 0=16)				(2 mks)
   

4. The apparatus shows below was used to investigate the effect of carbon (II) Oxide on Copper (Ii) Oxide







a) State the observation that was made in the combustion tube at the end of the experiment     													(1 mk)

b)  Write equation for the reaction that take place in:-
(1) The combustion tube									(3 mks)


 (ii)The boiling tube A										(1 mk)


 (iii) The flame											(1 mk)


5. Explain the following observation;
a) The melting point of the alkali metals decrease down the group				(2 mks)

b) The melting points of the halogens increase down the group.				(2 mks)


6.  A gas occupies a volume of 40 liters at 00c and 760mm/hg pressure. What will be its pressure if the volume is doubled and the temperature raised to 1050c ?				(3mks)





7. A compound has 40% carbon by mass, 6.7% hydrogen and the rest is oxygen. Given that the relative molecular formula   (C=12 H=1 O=16)						(3mks)






8. a)  The following is set up of apparatus for preparation of a dry sample of oxygen gas complete the set up and label it								(3mks)





b) Write a chemical equation for the reaction above					(1 mk)

c) List three uses of oxygen gas								(3 mks)




9) Magnesium continues to burn in presence of nitrogen gas to form a white solid. When the white solid is added some water it reacts.
I) Explain why magnesium continues to burn in presence of nitrogen while nitrogen does not support combustion										(2 mks)



ii) Write an equation for the reaction between the white solid and water			(2 mks)

10.  The table below gives the atomic numbers of element W, X, Y and Z. The letters do not represent the actual symbols of the elements
	Element
	W
	X
	Y
	Z

	Atomic number
	9
	10
	11
	12



1) Which element is inert? Explain								(2 mks)

ii) Which element is most reactive with oxygen						(1 mk)

iii) Give the formula of the product in (b)(ii) above						(1 mk)
11) Describe how you would prepare copper (ii) nitrate starting with copper metal	(3 mks)




12) Explain the following observations
a) Melting points of period III elements increase across the period from sodium to silicon	(3 mks)



b)  Molecular substances have low melting points					(2 mks)



c) Magnesium displaces hydrogen from acids but not from alkalis.			(2mks)




13. Use the following table to answer the questions that follow.
	Element
	Atomic number
	Atomic radius
	Ionic radius

	P
	12
	0.089
	0.031

	Q
	9
	0.064
	0.136



a) Write the electronic configuration of P.						(1mk)
b) Explain the difference in atomic and ionic radius of P and Q.				(2mks)


14.  15cm3 of solution containing 2.88g/dm-3 of an alkali XOH completely reacts with 20cm3 of 0.045M sulphuric acid. Calculate the molarity and relative atomic mass of X preset in the alkali.													(3mks) 






15. In a titration experiment, 25cm3 of a sodium hydroxide solution whose concentration was 0.2M was titrated against hydrochloric acid solution whose concentration was unknown. The table below summaries the results.
Pippete volume is 25cm3
	Final burette reading
	22.4
	22.3
	22.2

	Initial burette reading
	0.0
	0.0
	0.0

	Volume/titrate of HCL used (cm3)
	22.4
	22.3
	22.2



a) Calculate the average volume of Hydrochloric acid used.					(1mk)


b) Calculate the number of moles of HaOH (aq) used.						(1mk)



c) Calculate the number of mole of HCL(aq) used.						(2mks)


d) Calculate the concentration of the HCL(aq) in moles per litre.				(1mk)


16. i) Draw dot and cross diagram of the following substances.
a) Methane gas.										(2mks)




b) Ammonia											(2mks)




c) Carbon (IV) oxide.										(2mks)



ii) State at least two characteristics of the following  chemical bonds.			(2mks)
a) Metallic bond

b) Covalent bonds										(2mks)


c) Ionic (electrovalent bonds)									(2mks)



iii) 200cm3 of ammonia (NH3) diffuse through a porous pot in 40 seconds. Calculate the time taken for the sme volume of Hydrogen chloride gas (HCL) to diffuse under the same condition. (N=14, H=1, CL=35.5)	

17. State graham’s law of diffusion of gases						(2 mks)



b) A piece of cotton wool was soaked in concentrated ammonia solution. Another piece was soaked in concentrated hydrochloric acid. The two pieces were plugged simultaneously at the end of a long glass tube as shown in the diagram






(i) After some time a white ring was formed. Indicate using sign X the position of the white ring.
											(1 mk)

(ii) Account for the position of the white ring						(2 mks)




							
18. The table below gives information on four elements represented by letters K, L, M, and N study it and answer the question that follow. The letters do not represent the actual symbols of the element
	Element
	Electron arrangement
	Atomic radius(nm)
	Ionic radius (nm)

	K
	2,8,2
	0.136
	0.065

	L
	2,8,7
	0.099
	0.181

	M
	2,8,8,1
	0.203
	0.133

	N
	2 8 8 2
	0.174
	0.099



a) Which of the element have similar chemical properties? Explain			(2 mks)



b) What is the most likely formula of the oxide of L					(1mk)



c) Which element is non-metal? Explain						(2 mks)


d) Which one of the element is the strongest reducing agent? Explain.		(2 mks)



e) Explain why the ionic radius of N is less than that of M 				(2 mks)


f) Explain why the ionic radius of L is bigger than that of atomic radius		(2 mks)
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