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1. a) Complete the table below to show the No of particles present in the atom of Isotope X.												(11/2 mks)

	Isotope
	No of Protons
	No. of Neutrons
	No of Electrons

	209
       X
83
	
	
	



b) Determine the Relative Atomic mass of an element Y with the Isotopic percentage composition of:

36			38		40
	Y		    Y		      Y
18	   (0.34%);	18    (0.06%)	18     (99.6%)						(2mks)








	
2. The diagram below shows the apparatus used b a student during an attempt to collect hydrogen gas.

















i) Explain why even with the correct chemicals in the gas generator the student would fail to collect hydrogen gas in the gas jar.								(1mk)


ii) Name the reagent you would use to generate hydrogen gas.				(1mk)


3. Calculate the formular of a substance which contain 29.1% sodium, 40.5% sulphur and the rest Oxygen. (Na = 23.0, S = 32.0, O = 16.0)						(2mks)










4. The set up below illustrates the diffusion of gases; Ammonia and Hydrogen chloride in air.







Mark X where you would expect the two gases to meet. Give your explanation.	(2mks)



5. In an experiment to study diffusion of gases, a student set up the apparatus shown in diagram I after sometime the student noticed a change in water level as shown in diagram II.

















Give an explanation for the change in water level.				(2mks)







6. Chlorine and iodine are elements in the same group in the periodic table. Chlorine gas is yellow green while aqueous iodine, I2(aq) is brown.

a) What observation would be made if chlorine gas is babbled through aqueous sodium iodide? Explain using ionic equation.							(2mks)










b) Under certain conditions chlorine and Iodine react to give iodine trichloride, ICL3(s). What type of bonding would you expect to exist in Iodine Trichloride? Explain.		(2mks)









7. The mass of 1dm3 of a gas at s.t.p is 1.52g. What is the Relative Molecular mass of the gas? Molar gas volume at s.t.p, is 22.4 dm3.							(2mks)










8. Zinc metal and hydrochliric acid react according to the following equation:
Zn(s) + 2Hcl(aq)		ZnCl2(aq) + H2(g)
1.96g of zinc metal were reacted with 100cm3 of 0.2m hydrochloric Acid.

a) Determine the reagent that was in excess.						(2mks)







b) Calculate the total volume of hydrogen gas that was liberated at S.T.P.
	Zn=65.4; molar gas volume = 22.4 litres at S.T.P.					(2mks)








9. Calculate the mass of:

i) Calcium having the same number of particles as 20.1g of mercury. 
	Ca=40.0, Hg=201								       (1½mks)







ii) Calcium having the same numbe of particles as 10 moles of sodium. 
	Na=23.0, Br=80.0								         (1½mks)





10 Describe how you would prepare a sample of Lead II sulphate starting with lead II carbonate.											(2mks)




11. Study the diagram below and answer the questions that follow.














Potassium permanent is heated and the gas produced is passed over and reacted with hot charcoal and the final product is collected in beaker Z containing calcium hydroxide solution.

a) Which gas is produced is vessel Z?							(1mk)


b) What would be observed in beaker Z if the experiment is allowed to continue for a few seconds. Explain.										(2mks)







12. The table below shows various properties of chlorides of the elements in period III.
	Formula of chloride
	Nacl
	Mgcl2
	Alcl3
	Sicl4
	Pcl3
	S2Dl2

	State at room temp.
	Solid
	Solid
	Solid
	Liquid
	Liquid
	Liquid

	Electrical conductivity in aqueous state
	Good
	Good
	Good
	Nil
	Nil
	Nil

	Boiling point in degrees Celsius
	1465
	1418
	423
	57
	74
	136



a)Explain why the boiling point of Nacl is higher than that of SiCl4. 			(1mk)







b) Explain the difference in electrical conductivity between Mgcl2 and PCl3.		(1mk)









c) Using dot and cross diagram draw the structure of:

i) Sicl4											(1mk)  










ii) Nacl											(1mk)












Atomic No of Na=11, Atomic No. of silicon = 14, Atomic No of Cl =17

13. Study the information below and answer the question that follow:
A mixture contains three solids: Alum, Camphor and sugar. The solubility of these solids in different liquids is as follows.

	Solid/Liquid
	Water
	Alcohol
	Ether

	Alum
	soluble
	Insoluble
	Insoluble

	Camphor
	Insoluble
	Soluble
	Very soluble

	Sugar
	Soluble
	Soluble
	Insoluble


Explain how you would obtain a sample of sugar from the mixture.				(3mks)










14. From the data below determine the empirical (simplest) formular of the oxide of metal M
Results:

Mass of combustion tube + boat = 10.16
Mass of combustion tube + boat + metal oxide = 13.24g
Mass of combustion tube + boat + residue = 12.62 (after reaction with Hydrogen gas)

i) Calculate the mass of metal oxide.								(½mk)






ii) What is the mass of oxygen?								(½mk)







iii) What is the mass of metal ‘M’?								(½mk)	



iv) Calculate the empirical formula of the metal oxide. M=64, O=14.0			(2mks)








15. In an experiment to determine the relative formular mass of gaseous hydrocarbon P, the time taken for equal volumes of gas P to and oxygen to diffuse through the same hole was measured under identical temperature and pressure. The results are shown in the table below.

	Gas
	Oxygen
	P

	Time (Sec)
	20.3
	30.0



a) Calculate the relative formular mass of P.							(2mks)










b) If the formul of the hydrocarbon, P iis CnH2n deduce the molecular formular of P.	(1mk)







16. Consider the following reactions involving halogens representend by leters A, X, D, E (Not actual symbols) (Not actual symbols)

I   2E-(aq) + X2 (aq)	2X- + E2(g)

II    D2(l) + 2A-(aq)	2D-(aq) + A2(s)

III  E2 (g) + 2D-(aq)	2E-(aq) + D2 (aq)
a) List the halogens starting with the most reactive using the letters given.			(1mk)







b) Which of the halogens is most electronegative? Give reason.				(1mk)



17. Study the table below and answer the questions that follow.

	Element
	Atomic number
	M.P (0C)

	Y
	4
	1281

	Z
	20
	850



a) Suggest the type of bonding in both elements.						(1mk)




b) Explain why Z has lower melting point 0C than Y.					(1mk)






18. A metal M has a relative atomic mass of 205. It forms an oxide of formula M3O4. How many grams of the metal will react with 4.0gm of oxygen. O=16.0 M=207.			(2mks)	










19. a) The Avogadro constant, L, is interepreted as the number of specified particles in 1 mol of a substance. State in terms of L, the number of:

i) Atoms in 20g of Argon.	 Ar=40.0							(1mk)






ii) Molecules in 20g of hydrogen.	H=1.0							(1mk)







b) Given the Avogadro’s constant L, as 6.0 x 1023particles mol -1, calculate 

i) The number of particles in 0.4gm of sodium hydroxide.	Na=23.0, O=16.0, H=1.0     (1½mks)	











ii) The number of particles in 320gm of oxygen molecules. O=16.0			         (1½mks)					












20. Study the information in the table below and answer the questions that follow. (The letters do not represent the actual symbols of the element)

Element	Electronic Arrangement	Ionization energy (Kjlm)
P		2,1				519
Q		2,8,1				494
R		2,8,8,1				418

a) Give the general name given to the group to which these elements belong.		(1mk)


b) Explain why element P has the highest ionization energy.				(1mk)




c) Write an equation for the reaction between Q and water.					(1mk)





21. The flow diagram below shows the industrial manufacturer of nitric (v) acid. Study it and answer the questions that follow.

 (
Catalytic chamber  (900
0
C)
) (
Compressor
) (
Filter
) (
Air
)
	


									C

 (
Absorber
)   Air	
										      D
					
									No2	Water





									Nitric (V acid)


i) Identify substances B and C.								

B 												(1mk)

C												(1mk)

ii) Write the equation for the reaction that occurs in the catalytic chamber.			(1mk)

 


iii) Using an equation, explain the reaction that takes place in chamber D.			(2mks)


 



iv Nitric (V) acid is a colourless liquid. Why does stored nitric (V) acid look yellow in transparent bottles?										(2mks)





v) Explain what happens when drops of concentrated nitric (V) acid are added to a solution of acidified iron (II) sulphate.									(2mks)







vi) Give one industrial use of nitric acid.							(1mk)



22. The diagram below shows the extraction of sulphur by Frasch process.
















a) State the uses of pipes a, B and C.								(3mks)

A

B

C

b) Give two crystalline allotropes of sulphur.							(2mks)
c) Name the product formed when a mixture of sulphur and iron dust is heated.		(1mk)



d) State two uses of sulphur.									(2mks)






23. The following is a list of reagents used in the preparation of some substances in the laboratory.	

Copper carbonate, copper (II) oxide, dilute hydrochloric acid, magnesium, sodium hydroxide and dilute sulphuric (VI) acid.

a) Name the reagent which would react with dilute sulphuric (IV) acid and give carbon (IV) oxide.												(1mk)




b) What name is given to the reaction between aqueous sodium hydroxide and the two acids is separate boiling tubes.										(1mk)	




c) Write an ionic equation for the reaction between copper (II) oxide and hydrochloric acid.													(2mks)	
‘

d) Name two reagents from the above list that can be used to prepare magnesium sulphate.													(2mks)




e) Sulphuric (VI) acid forms two salts of sodium when it reacts with aqueous sodium hydroxide. Name the anions in the two salts.								(2mks)	




			

1

