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1. a) Consider the following reaction:
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A2(g) + B2(g)


2AB(g),

ΔH = +75kJ


Sketch an energy level diagram showing the relative activation energies for the catalysed and uncatalysed reactions using the axes below.


(2mks)
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b) Given that;
ΔHf (Al2O3) = – 1590 kJmol-1



ΔHf (Cr2O3) = – 1134kJmol-1

Calculate the heat of reaction for;   
[image: image12.wmf]
(2mks)

c) The following data was obtained during an experiment 

Mass of ethanol burnt 


=
0.2g

Mass of water in the calorimeter 
= 
200g

Specific heat capacity of water
= 
4.2 jg-1k-1
Initial temperature of water 

=
23.5 0C

Final temperature of water 

=
28.0 0C

i) How was the mass of ethanol that burnt determined?


(1mk)

��������������������������������.��.

��������������������������������.��.

ii) How much heat was required to raise the temperature of water from 23.5 0C to 28.00C?








(2mks)

��������������������������������.��.

��������������������������������.��.

iii) Two assumptions were made in calculating the enthalpy of combustion for ethanol. State them.






(1mk)

��������������������������������.��.

��������������������������������.��.

iv) Determine the molar enthalpy of combustion of ethanol.


(C= 12, H=1, O= 16) 






(2mks)
v) Write a thermochemical equation for the combustion of ethanol given the accurate value for enthalpy of combustion is � 1368 kJmol-1.

(1mk)

��������������������������������.��.

2. Two half cells were connected as shown to form a voltaic cell. The reduction potentials are given.
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Pb2+(aq)  + 2e

Pb(s)
EӨ = – 0.13V

Fe2+(aq)  + 2e

Fe(s)
EӨ = – 0.44V

a) Calculate the e.m.f of the cell.





(1mk)

b) Write down two functions of the salt bridge.



(2mks)

…………………………………………………………………………………….…….

…………………………………………………………………………………….…….

c) Show the direction of the electron flow in the external circuit.

(1mk)

d) The e.m.f of the cell will reduce with time. Give a reason for this.

(1mk)
��������������������������������.��.
��������������������������������.��.
e) During electrolysis of water acidified with Sulphuric acid, two gases were produced at the electrodes:

i) State which ions are preferentially discharged at the electrodes. Explain with aid of half ionic equations.

Anode.








(2mks)
��������������������������������.��.
��������������������������������.��.
Cathode.








(2mks)
��������������������������������.��.
��������������������������������.��.
ii) Calculate the volume of the gases at s.t.p produced when a current of 0.025A is passed for 4 hours.    (1 Faraday=96500C)


(3mks)

3. An experiment was carried out using magnesium ribbon and dilute hydrochloric acid of different concentrations. The time needed to produce 50cm3 of the gas for every experiment was recorded in a table.

	Concentration of HCl (moles per litre)
	2.0
	1.75
	1.50
	1.25
	1.00
	0.75
	0.50
	0.25

	Time (seconds)
	8.8
	10.0
	11.7
	14.0
	17.5
	18.7
	35.0
	70.0
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a) Complete the table above for 1/time.





(4mks)

b) Plot a graph of rate i.e 1/time against concentration.



(3mks)

c) From your graph determine the concentration needed to produce 50cm3 of hydrogen gas when time is 15.0 seconds




(2mks)
��������������������������������.��.
��������������������������������.��.
d) From your graph state the relationship between the rate of reaction and concentration. Give a reason.






(2mks)
��������������������������������.��.
��������������������������������.��.
e) State any other factor that would have affected the rate above if the nature of magnesium is not changed.






(1mk)
��������������������������������.��.
4. a) The flow chart below shows major steps in industrial manufacture of hydrochloric acid.



















 


















i) Identify substance X and Y.





(2mks)
��������������������������������.��.
��������������������������������.��.
ii) Name the process that takes place in chambers
A and B

(2mks)
��������������������������������.��.
��������������������������������.��.
iii) Write equations of the reactions that lead to the formation of hydrogen and chlorine gases in chamber A.





(2mks)
��������������������������������.��.
��������������������������������.��.
iv) State one safety precaution taken in chamber B.


(1mk)
��������������������������������.��.
v) State one use of hydrochloric acid




(1mk) 
��������������������������������.��.
b) i)  State one effect of chlorofluorocarbons (CFC(s)) on the environment.










(1mk)
��������������������������������.��.
ii). Suggest any measure that should be  taken to minimize the effect stated in (i) above








(1mk)

��������������������������������.��.
5. The flow chart below shows some chemical reactions


a) Write the name and formula of the organic compounds.


P









(1mk)

Name������������������������������..
Formula

V









(1mk)

Name������������������������������..
Formula

W









(1mk)

Name������������������������������..
Formula
b) Write the name of the process that leads to the formation of substance(s)

V����������������������������.
(1mk)

T����������������������������..
(1mk)

P����������������������������..
(1mk)

c) Give one necessary condition for the formation of compound P.

(1mk)
��������������������������������.��.
d) If the relative molecular mass of compound U is 84,000 units, determine the value of n.
(C = 12, O = 1.0)





(2mks)
e) Write an equation for the reaction leading to the formation of substance S.











(1mk)
��������������������������������.��.
��������������������������������.��.
f) State and explain the observation made when substance �W� and C2H4 are burnt in excess air.








(2mks)
��������������������������������.��.
��������������������������������.��.
6. The section below represents part of the periodic table. Study it and answer the questions that follow. The letters are not the actual symbol of the elements. 
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	T
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	Z
	
	
	
	
	
	
	S 
	


a) Which element will require the largest amount of energy to remove one of the outer most electrons?







(1mk)
��������������������������������.��.
b) Select the least reactive non-metal.





(1mk)
��������������������������������.��.
c) Which of the elements has the greatest tendency of forming covalent compounds in nature? Explain your choice.





(2mks)
��������������������������������.��.
��������������������������������.��.
d) What name is given to the family of elements to which element �A� belong?










(1mk)
��������������������������������.��.
e) Explain why the atomic radius of T is smaller than that of O.

(2mks)
��������������������������������.��.
��������������������������������.��.
f) Ions of element M (M2+) have an electronic configuration of 2.8.8. Place element M on the above grid.







(1mk) 

g) When 6 litres of bromine gas were completely reacted with element D, it forms D2+ and 46g of the product. Determine the relative atomic mass of element D. (Atomic mass of bromine =80; molar gas volume =24 liters).

(3mks)
7. The table below shows the decay of phosphorous -32 with half life of 14.3 days.

	Time (days)
	Mass (g)
	Radioactivity (counts per min)

	0
	200
	400

	14.3 (1st half life)
	
	

	28.6 (2nd half life)
	
	100

	42.9 (3rd half life)
	25
	

	57.2 (4th half life)
	
	


a) i) Complete the table above 






(3mks)

ii). How long would it take for the mass of phosphorous to decay to:

I. 
[image: image4.wmf]4

1

 of its original mass






(1mk)
II. 
[image: image5.wmf]16

1

 of its original mass





(1mk)
b) In an artificial process, a nuclide may be made to disintegrate as shown below: 
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i) X and Y are not the actual symbols of the particles involved. Use the properties given to identify the particles X and Y.

X: ��������������������������
(½mk)

Y: ��������������������������
(½mk)

ii) Identify Z�����������������������
(1mk)

c) The activity of a radioactive isotope decreases from 512 counts per minute to 64 counts per minute in 9 minutes. What is the half � life of the radioactive Isotope?










(2mks)
d) Give two applications of radioactivity in industries



(2mks)
��������������������������������.��.
��������������������������������.��.
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