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TERM TWO MID TERM EXAM 2010
CHEMISTRY FORM 4
TIME: 2HRS

1. W, X, Y, Z are metals. There reactivity is such that metal W can reduce the oxide of metal Y but metal Z cannot. The Z can reduce the oxide of X. Arrange the four metals in order of their descending reactivity.						(2 mks)

.............................................................................................................................................................................................................................................................................................................................................................................
2. Study the circuit diagram below that shows the electrolysis of molten lead (II) Bromide and answer the questions that follow.








a. Using arrows indicate the direction of the 
i. Flow of electrons.								(1 mk)

ii. Migration of different types of ions from lead (ii) Bromide.		(2 mks)
b. Write equation for reaction of Cathode.						(1 mk)
.......................................................................................................................................................................................
3. A substance is found to contain 18.5% and 84.1% Hydrogen and Nitrogen respectively. Determine its Empirical formula.					(2 mks)



4. Give two main differences between covalent and electrovalent bond.	(1 mk)
....................................................................................................................................................................................... ....................................................................................................................................................................................... .......................................................................................................................................................................................
5. Draw the structural formula of the following.
a. Ethyne										(1mk)



b. Propan – 2 – ol									(1 mk)



c. Butanoic acid.									(1 mk)



6. A student a gas by reacting concentrated sulphuric acid and sodium chloride.
a. Write equation for the reaction producing the gas.				(1mk)
.......................................................................................................................................................................................
b. The gas produced above was dissolved in water using the apparatus shown.




i. Give two reasons why a funnel was used.					(2 mks)
....................................................................................................................................................................................... .......................................................................................................................................................................................
ii. Write equation that explains the formation of solution.			(1 mk)
.......................................................................................................................................................................................
7. The half cell reactions for mg2+/mg and Ag+/Ag and their reduction standard electrode potentials are given below E0(v).
Mg2+ + 2e                      Mg(s)  -2.37V
Ag+ + e                          Ag(s)  + 0.80V.
a. What is the overall cell equation?						(1mk)
.......................................................................................................................................................................................
b. Write the cell representation.							(1 mk)
.......................................................................................................................................................................................
c. Calculate the emf for the cell.							(1 mk)





8. When 0.38g of methanol is burnt. The energy produced heated 105g of water from 210C to 400C  The specific heat capacity f water is 4.2jg-1 0C.
a. Calculate the amount of heat produced during the combustion of methanol.	    (1mk)


b. Calculate the molar heat of combustion of methanol. C= 12, H = 1, O = 16.         (1mk)



9. Using dots (●) and crosses (X) to represent electrons draw the bonding in Carbon (ii) oxide.											(2 mks)



10. An element W was burnt in air to form an oxide. Which dissolves in water to form an oxide which dissolves in water to form a solution. This neutralizes sodium hydroxide to produce a salt. What is the nature of element W? Explain.			(2 mks)
....................................................................................................................................................................................... ....................................................................................................................................................................................... .......................................................................................................................................................................................
11. Nitrogen and Hydrogen react to form ammonia the enthalpy of the reaction is -92.8 kj mol-1 
a. What is the effect of the following changes on the yield of ammonia?
i. Write equation for the reaction at equilibrium.					(1 mk)
.......................................................................................................................................................................................
ii. Increase in temperature.								(1 mk)
.......................................................................................................................................................................................
iii. Increase in pressure.								(1 mk)
12. White solid Q dissolves in water to form colourless solution which reacts with sodium hydroxide and ammonia solution to form white3 ppt and dissolves in excess. If Q reacts with Dilute Hydrochloric acid to produce a gas that bleaches litmus. Identify the ions in Q.
i. Cation.										(1 mk)
.......................................................................................................................................................................................
ii. Anion										(1 mk)
.......................................................................................................................................................................................
13. Calculate the volume of oxygen gas at rtp when 11.7g of Pottasium Chlorate is heated. K – 39; CL – 35.5, O – 16 mola gas volume 24L.				(1mk)




14. The formulae below represent two cleaning agents.
C17H35CooNa  and  C17H35                              SO4Na

a. Which cleansing agent that cannot be used conveniently with hard water.	(1mk)
.......................................................................................................................................................................................
b. Write equation that explain the formation of the cleansing agent is used with water containing magnesium is sulphate. 							(1 mk)
....................................................................................................................................................................................... .......................................................................................................................................................................................
15. For a reaction represented by the equation below.
4NH3(g) + SO2(g)                  4NO(g) + 6H2O(g)       H – 114kjml
Make an energy level diagram for the reaction.					(2mks)






16. A solution containing 2.89g of sodium sulphate was mixed with a solution containing 6.64g of lead (ii) Nitrate and a white precipitate formed. The precipitate P was filtered washed and dried. The filtrate was crystallized to give Q.
a. Name precipitate P.						(1 mk)
.......................................................................................................................................................................................
b. Write ionic equation for the formation of P.						(1 mk)
.......................................................................................................................................................................................
17. When solid roll sulphur is heated, it melts and then vapourizes at 1130C and 4440C. These forms can be represented as.




a. Make a diagram that shows these transitions in state.				(2 mks)







b. Why is sulphur reacted with rubber and what is the name given to this process?							(2 mk)
....................................................................................................................................................................................... .......................................................................................................................................................................................
18. In an experiment, a student measured the amount of Carbon dioxide produced when excess 1m of Hydrochloric acid was reacted with marble chips. The results obtained at room temperature and pressure is shown in the table below. The equation of the reaction is
2HCL(aq) + CaCO3(s)                        CaCL2(aq) + H2O(l) + CO2(g)
Time (min)      	Volume CO2(cm3)
0			0
0.5			20
1.0			32
2.0			52
5.0			86
7.5			103
10.0			112
12.0			118
14.0			120
16.0			120

1. Using a graph paper provided, plot a graph of volume against time.		(4mks)

ii. On the same grid, sketch a plot expected for an experiment using 2M Hydrochloric acid instead of 1M.									(2mks)

iii. From the graph determine the time at which half of the original amount of marble chips will have reacted.								(2mks)




b. Calculate 

i. The maximum number of moles of carbon dioxide produced in the reaction.	    (1mk)




ii. The number of  moles of hydrochloric acid used when the reaction stopped.     (1mk)




iii. The volume of hydrochloric acid used when the reaction stopped.		       (1 mk)




c. Why is the volume of carbon dioxide after 14th minute constant?		(1mk)
....................................................................................................................................................................................... .......................................................................................................................................................................................
19. Below is a table of some properties of chlorides of period 3 elements. Use it to answer the questions that follow.
	Chloride
	Cl2
	NaCL
	MgCl2
	AL2Cl6
	SiCl4
	PCl5
	S2Cl2

	State at 250C
	gas
	Solid
	Solid
	Solid
	Liquid
	Liquid
	Liquid

	Boiling pt.
	-35
	1465
	1418
	423
	57
	74
	136

	Conductivity when molten
	Nil
	Good
	Good
	V poor
	Nil
	Nil
	Nil



a. Why is the formula of Aluminium Chloride given as AL2Cl6 and not ALCL3? Draw its structure.										(2 mks)





b. Explain the variation in boiling points of the three chlorides.			(1 mk)

....................................................................................................................................................................................... ....................................................................................................................................................................................... .......................................................................................................................................................................................
c. Why is the electrical conductivity of Al2Cl6 poor yet this is a chloride of a metal? (1mk)
....................................................................................................................................................................................... .......................................................................................................................................................................................
d. i. Write an equation for the reaction between SiCl4 and water.		        (1mk)
.......................................................................................................................................................................................
e. What type of bond is found in each of the following.
MgCl2 _____________________________________________________________________		(1mk)
SiCl4 ________________________________________________________________________		(1mk)
Cl2___________________________________________________________________________		(1mk)
20. a. Name the compound below.
1. CH3CH(CH3)CH3 ...........................................................................................................................................................................	(1mk)
ii. CH3CHCl2 .................................................................................................................................................................................................	(1mk)
iii. CH3CH2CH2CH2CooH. ............................................................................................................ 	(1mk)
iv. CH3CH2CH2CooCH3..................................................................................................................	(1 mk)
b. Give an experiment that can be used to distinguish between.			
i. Hexene and Hexane.								(2 mks)
....................................................................................................................................................................................... ....................................................................................................................................................................................... .......................................................................................................................................................................................ii. Hexanol and Hexanoic acid.							(2 mks) ....................................................................................................................................................................................... ....................................................................................................................................................................................... .......................................................................................................................................................................................c. Compound Y when reacted with Bromine produced the compound.
CH3CHBrCHBrCH3
Draw the structure of compound Y.							(1mk)




d.      C – C – C – C –C – C  
          C – C – C – C – C – C

i. Draw the structure of the monomer used to produce the polymer above.	(1mk)










ii. Is the above polymer a condensation polymer or additional polymer?	(1mk)

.......................................................................................................................................................................................

iii. If the molecular mass of the polymer is 70,000, what is the valve of n, i.e number of monomer making the polymer?							(2 mks)
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