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TERM 3 END OF YEAR EXAM 2010
CHEMISTRY FORM 3
PAPER 1
TIME: 2 HRS

ANSWER ALL THE QUESTIONS IN THE SPACES PROVIDED AFTER EACH QUESTION 

1. Name the process that describes the following
i) When white anhydrous copper (II) sulphate is left in the open overnight, it turns into blue crystals.											(1 mk)
..........................................................................................................................................................
II) A red litmus paper turns white when dropped into chlorine water.			(1 mk)
..........................................................................................................................................................
iii) Propene gas molecules are converted into a giant molecule.				(1 mk)
..........................................................................................................................................................
2. The first step in the industrial manufacture of nitric acid is the catalytic oxidation of ammonia gas.
a. What is the name of the catalyst use?							(1 mk)
..........................................................................................................................................................
b) Write the equation for the catalytic oxidation of ammonia gas.				(1 mk)
..........................................................................................................................................................
3. a) State the advantage of universal indicator over other indicators.			(1 mk)
..........................................................................................................................................................
..........................................................................................................................................................
b) Calcium metal burns in air forming a white solid which slightly dissolves in water. Explain the observations made when phenophthalene indicator is added to the solution formed.     (2 mks)	

..........................................................................................................................................................
..........................................................................................................................................................
..........................................................................................................................................................
..........................................................................................................................................................
4.  A student was given carbonates labeled W, X, Y and Z to heat and test for carbon (IV) oxide. He obtained the following results.
	Carbonate 
	Colour before heating
	Colour after heating
	Test for carbon (Iv) oxide

	W
	White
	White
	Positive

	X
	White
	Yellow
	Positive

	Y
	White
	White
	Negative

	Z
	Greeen
	Black
	Positive



				


Identify which could have been 
i) Copper carbonate_______________________________				(1 mk)
ii) Sodium carbonate_______________________________				(1 mk)
5. Study the diagram below and answer the question that follow








a) On the diagram mark the base line. 						(1 mk)
b) Name the dyes which are in M.							(1 mk)
..........................................................................................................................................................
c) Which mixture of dyes has the dye with lowest solubility? Explain		(1 mk)
..........................................................................................................................................................
..........................................................................................................................................................
6. In an experiment, a gas jar containing moist sulphur (Iv) oxide was inverted over another gas jar containing hydrogen sulphide gas.
a) State and explain the observation that was made.					(2 mks)
.......................................................................................................................................................... ..........................................................................................................................................................
..........................................................................................................................................................
b) State the precaution that should be taken when carrying out this experiment.		(1 mk)
..........................................................................................................................................................
..........................................................................................................................................................
7. When a hydrocarbon was completely burnt in oxygen, 4.2g of carbon (IV) oxide and 1.71g of water were formed. Determine the empirical formula of hydrocarbon.
(H = 1.0; 	C = 12.0	 O = 16.0)							(3 mks)













8. Describe how a solid sample of calcium sulphate can be prepared using the following reagents. Solid calcium carbonate, dilute sulphuric acid and dilute nitric acid.		(3 mks)

..........................................................................................................................................................
..........................................................................................................................................................
..........................................................................................................................................................
..........................................................................................................................................................
..........................................................................................................................................................
..........................................................................................................................................................
..........................................................................................................................................................
9. The set-up below was used to prepare a sample of oxygen gas. Study it and answer the questions that follow.












a) Complete the above diagram to show how oxygen is collected.				(2 mks)

b) Identify solid X ____________________________________				(1 mk)

10. The information below relates to elements J, K, L and M. The letters do not represent the actual symbol of the elements. Arrange the elements in the order of their increasing reactivity.													(2 mks)
2K-(aq) + L2(g)			K2(g) + 2L-(aq)

2M- (aq) + K2(g)			2K-(aq) + M2(g)

R-(aq) + L2 (g)			No reaction









11. 0.63g of lead powder were dissolved in excess nitric acid to form lead nitrate solution. All the lead nitrate solution was reacted with sodium sulphate solution.		

a) Write an ionic equation for the reaction between lead nitrate and sodium sulphate solutions.													(1 mk)
..........................................................................................................................................................
b)  Determine the mass of lead salt formed in (a) above. (Pb = 207, S = 32, O = 16)		(2 mks)

12. Elements E, F and G have the following ionization energies (KJMol-1)

	
	1st 
	2nd 
	3rd 
	4th 

	E
	738
	1,450
	7,730
	10,550

	F
	495
	4,563
	6,912
	9,540

	G
	800
	2,4270
	3,668
	25,024



 From this information which element:

i) Forms a covalent chloride_________________________________		(1 mk)

ii) Has a common oxidation state of +2 __________________________		(1 mk)
iii) Forms an ionic univalent chloride? ____________________________		(1 mk)
13. Study diagram below and answer the questions that follow





a) Identify bonds: U_______________________________________		(1mk)
		      V___________________________________________		(1 mk)
b) Using dots (●) and crosses (x) to represent electrons show bonding in hydroxonium (H3O+) ion.											(2 mks)






14. The graph below shows a curve obtained when water at 200C was heated for 15 minutes.









a) Explain what happens to the water molecules between points R and S.			(1 mk)
..........................................................................................................................................................
..........................................................................................................................................................
b) In which part of the curve does a change of state occur?					(1 mk)
..........................................................................................................................................................
c) Explain why the temperature does not rise between points S and T.			(1 mk)
..........................................................................................................................................................
..........................................................................................................................................................
..........................................................................................................................................................
15. The table below gives some properties of substances I, II, III, and Iv. Study it and answer the questions that follow.
	Substance
	Electrical
	Conductivity
	M.P(0C)
	B.P (0C)

	
	Solid
	Molten
	
	

	I
II
III
IV
	Does not conduct
Conducts
Does not conduct
Does not conduct
	Conducts
Conducts
Does not conduct
Does not conduct
	801
650
1700
113
	1420
1107
2200
440


	
i) What type of structure exists in substances I and III?					(2 mks)
..........................................................................................................................................................
ii) Which substance is likely to be sulphur? Explain.						(2 mks)
..........................................................................................................................................................
..........................................................................................................................................................
16. The diagram below shows the arrangement of apparatus that may be used to prepare hydrogen gas and react it with copper (II) oxide. Study the diagram and answer the questions that follow;








a) Name two possible reagents that could be liquid x.				(1 mk)
..........................................................................................................................................................
..........................................................................................................................................................
b) Identify liquid M and state its function.						(1 mk)
..........................................................................................................................................................
..........................................................................................................................................................
c) State the observation made in tube Q. Explain.					 (2 mks)
..........................................................................................................................................................
..........................................................................................................................................................
d) Identify substance N.____________________________________________________(1 mk)
17. In an experiment, dilute hydrochloric acid was added to sodium hydroxide solution dropwise. The Ph of the sodium hydroxide solution was noted at regular time intervals. Sketch a graph of PH (y-axis ) against time interval to show how the Ph changes.




















 					
18. A student accidentally dropped crystals of lead (II) sulphate in a beaker containing a solution of copper (II) sulphate. Describe how the student can obtain crystals of copper (II) sulphate from the mixture.										(3 mks)
..........................................................................................................................................................
..........................................................................................................................................................
..........................................................................................................................................................
..........................................................................................................................................................
..........................................................................................................................................................
..........................................................................................................................................................
..........................................................................................................................................................
19. 4.6g of sodium are completely dissolved in water at room temperature and pressure. Calculate the mass and the volume of hydrogen gas produced. (Molar volume of gas at rtp=24 dm3 Na = 23, H = 1, O = 16 )									(3 mks)








20. The diagram below shows an electrolytic cell.





i) State the observations that will be made when the switch is closed.			(1 mk)
..........................................................................................................................................................
..........................................................................................................................................................
ii) Write ionic equations to show what happens at each electrode.				(2 mks)
..........................................................................................................................................................
..........................................................................................................................................................
21. In an experiment, dry hydrogen chloride gas was passed over strongly heated iron. On complete reaction, the products were dissolved in water and a few drops of sodium hydroxide were added to the solution.
a) Name the products formed when hydrogen chloride gas was passed over heated iron.	 (1 mk)
..........................................................................................................................................................
b) i) State the observations made whe sodium hydroxide was added.			(1 mk)
..........................................................................................................................................................
..........................................................................................................................................................
ii) Write an equation for the reaction in b (i) above.						(1 mk)
..........................................................................................................................................................
22. Compound E reacted with chlorine to form compound F. The structural formula of compound F is shown below.
CH3 – CH – CH – CH3

           CL     CL

a) Draw and name the structural formula of compound E.					(2 mks)







b) Give the name of the reaction undergone by the compound E to produce compound F.(1 mk)

..........................................................................................................................................................
23. Element X (Atomic number 17) has two isotopes of masses 35 and 37. A sample of A is found to contain 25% X – 37 by mass?

i) Write the electronic configuration of element G.						(1 mk)

..........................................................................................................................................................
ii) Explain why the isotopes of X have different masses.					(1 mk)

..........................................................................................................................................................
..........................................................................................................................................................
iii) Calculate the relative atomic mass of x.							(2 mks)









24. The set-up below was used to investigate the effect of  sulphur (IV) oxide on iron.














Explain the observation in chamber A and B after one week.				(3 mks) ..........................................................................................................................................................
..........................................................................................................................................................
..........................................................................................................................................................
..........................................................................................................................................................
25. Both sodium and potassium are alkali metals.

a) What are alkali metals?								(1 mk)

..........................................................................................................................................................
..........................................................................................................................................................
b) Explain why the boiling point of sodium is greater than that of potassium.	(2 mks)	

..........................................................................................................................................................
..........................................................................................................................................................
..........................................................................................................................................................
26. The following results were obtained in an experiment.










Identify the
i) Brown deposit ___________________________________________________	(1 mk)

ii) Colourless solution __________________________________________________	(1 mk)

27. A sample of 100cm3 of oxygen diffusion through a porous plug in 128 seconds while the same volume of carbon (IV) oxide takes 150 seconds to diffuse through the same plug under the same conditions. Calculate the molecular mass of carbon (IV) oxide (molecular mass of oxygen = 32) 											(2 mks)	
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