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Turn Over
1. A wooden splint was slipped through a non-luninous flame as shown in the diagram below. Study it and use it to answer the questions that follow.
[image: image1.bmp]
[image: image2.bmp]   Wooden split
[image: image3.bmp]


a. Draw a labelled diagram showing how the wooden splint appears if it was slipped through the region of the flame shown and removed.






(1 mark)
b. Explain your answer in (a) above.






(2 marks)
2. The table below shows some physical properties of elements R, S, T and U.  Study it and answer the questions that follow.  The letters are not the actual symbols of the elements.
	Element
	Atomic number 
	Melting point
	Boiling point

	R
	11
	98
	890

	S
	14
	1410
	2360

	T
	12
	650
	1110

	U
	19
	64
	774


a. Which  elements belong to the same group?
Give a reason.



(1 mark)
b. Write the formula of a compound formed when element S reacts with oxygen?
(1 mark)
c. Element R has a higher melting and boiling point than element U.  Give a reason.
(1 mark)
3. 350cm3 of a gas at s.t.p weighs 1.0g.  Calculate the relative molecular mass of the gas (1 mole of gas at s.t.p occupies 22,400cm3).







(2 marks)
4. The set up below was used to prepare sulphur (IV) oxide gas.  Study it and answer the questions that follow.

Dilute hydrochloric acid





Solid X
(a) Name solid X?









(1 mark)
(b) Complete the diagram to show how dry sulphur (IV) oxide gas may be collected.
(2 marks)
(c) Write an equation for the reaction between dilute hydrochloric acid and solid X.
(1 mark)
5.  (a) Define radioactive decay?







(1 mark)
 (b) 200g of radioactive 233 Pa  disintegrated to 25g after 81 days.  Determine the half life of Pa.



         91







(2 marks)
6. The graph below shows the volume of hydrogen gas collected against time when a 2cm long magnesium ribbon was reacted with 2M hydrochloric acid.


  Vol. of H2(g)
  produced







Time (second)
(a) On the same axis, sketch the curve Y obtained when 2cm long magnesium ribbon was reacted with 2M ethanoic acid.









(1 mark)
(b) Write an equation for the reaction between ethanoic acid and magnesium.
(1 mark)
(c) In terms of collision theory, explain how the use of powdered magnesium will affect the rate of production of hydrogen gas.







(2 marks)
7. (a) What do you understand by the term absolute zero?




(1 mark)
 (b) The pressure of oxygen gas in 2dm3 cylinder at -1830C was 1.1405 x 107 pascals.  Calculate the volume fo the gas at 250C and 5.7025 x104 pascals.




(2 marks)
8. When solid magnesium carbonate was added to a solution of hydrogen chloride in methylbenzene, there is no effervescence.  On addition of water to the resulting mixture there was vigorous effervescence.  Explain these observations.





(2 marks)

9. Give the systematic names for the following organic compounds.
CH3












(1 mark)
 
CH3  -
CH  -
CH   -
 CH3






……………………………………………..



Cl


   CH3











(1 mark)

CH3   -    C  
CH  
=  CH2      ……………………………………………………………



 CH3  
a.   CH3CH2COOCH2CH3







(1 mark)
10. Starting with 50cm3 of 2M NaOH solution, describe how a sample of sodium sulphate crystals may be prepared in the laboratory.







(3 marks)
11. Concentrated nitric (V) acid was added to iron (II) sulphate solution acidified with sulphuric (VI) acid and the mixture heated.  The solution turned from pale green to yellow with evolution of a brown gas.  Explain these observations.







(2 marks)
12. An isotope of elements Q has a mass number of 39 and has 20 neutrons.

a. Draw the structure of the ion of Q.






(2 marks)

b. Write a chemical equation for the reaction between element Q and chlorine gas.
(1 mark)

13.  (a) State Hess’s law of constant heat summation.





(1 mark)
(b) Given the information below, determine the enthalphy of combustion of methane.
∆ Hf       CO2(g)
=
-393.5kJmol-1
∆ Hf       CH4(g)
=
-760kJmol+-1
∆  Hf     H2O(l)         =  
-285.5kJmol-1






(2 marks)
14. Carbon and silicon elements both belong to group (IV).  They both react with oxygen to form carbon (IV) oxide and silicon (IV) oxide.  Carbon (IV) oxide is a gas at room temperature while silicon (IV) oxide is a solid with very high melting point.  Explain these observations.

(3 marks)
15. The scheme below shows some reactions starting with iron (II) chloride.  Study it and answer the questions that follow.

Cl2(g)







   Aqueous NH3(aq)








         heat
(a) Which cation is present in solution P.






(1 mark)
(b) Write the formula of:

(i) Solid R………………………………………………………………….

(1 mark)

(ii) Brown precipitate………………………………………………………..

(1 mark)
16. One gram of sodium hydroxide was added to 60cm3 of 0.5M HCl acid.  What volume of 0.5M KOH solution will be needed to neutralize the excess acid.




(3 marks)
17. (a) What is the empirical formula of a compound?




(1 marks)

 (b) 3.1g of an organic compound containing carbon, hydrogen and oxygen produced 4.4 grams of carbon (IV) oxide and 2g of water on complete combustion.  Calculate its empirical formula.













(3 marks)
18. The set up below was used to prepare an oxide X of nitrogen.  Use it to answer the questions that follow.
  Oxide X of 












Nitrogen 



  Ammonium nitrate 
solid 














Warm












          Water 

 Heat 
(a)  Give the name of oxide X.






(1 mark)
 (b) Write an equation for the reaction taking place in the round bottomed flask.(1 mark)

 (c)  State one use of oxide X.






(1 mark)
19. Study the flow chart below and answer the questions that follow.
     Process J



1800      conc H2SO4(l)
         
         Sodium carbonate


(a) Identify:

(i) Substance K









(1 mark)

(ii) Gas L.










(1 mark)
(b) Name one reagent that can be used to carry out process J.



(1 mark)
20. Hydrogen sulphide gas was bubbled through purple acidified potassium manganate (VII) solution.  The equation for the reaction is as shown below:
2MnO4- (aq) +  5H2S(g) + 6H+(aq)  

2Mn2+(aq)  +  8H2O(l)  + 5 S(s)
Using oxidation numbers identify the oxidizing agent.




(3 marks)
21. Dry carbon (IV) oxide gas is passed over heated charcoal as shown in the diagram below.
Charcoal 








Heat 








Solution P
(a) Write an equation for the reaction taking place in the combustion tube.

(1 mark)
(b) Identify solution P.








(1 mark)

(c)  A part from extraction of metals from their oxides, state one other use of carbon (II) oxide gas.












(1 mark)
22. (a) State one use of chlorofluorocarbons.






(1 mark)
 (b) Explain the problem associated with the depletion of the O- zone layer.

(1 mark)
(c) State another environmental problem caused by chlorofluorocarbons?

(1 mark)
23.  (a) Define the term radical.







(1 mark)
(b) Calculate the oxidation number of carbon in HCO-3 radical.


(1 mark)
24. Use the standard electrode potentials of elements A, C and E below to answer the questions that follow.  The letters do not represent the actual symbols of the elements
EƟ (volts)

A2+(aq) +  2e-
A(s)

-2.37
C+(aq) + e-

½ C2(g)

0.00
½ E2(g\) + e-
E-(aq)

+1.36
(a)  Identify the strongest oxidizing agent.





(1 mark)
(b) Which of the three elements is hydrogen gas.  Give a reason.


(1 mark)
(c) Write the cell representation for the electrochemical cell formed between two  half-cells that would produce the largest e.m.f.







(1 mark)
(d) Calculate the e.m.f of the cell formed in (c) above.



(1 mark)
25. The formular given below represents a portion of a polymer.
H
H
H
H


C
C
C
C



H

H
n


(a) What type of polymer is shown above?





(1 mark)
(b) Draw the structure of the monomer used to manufacture the polymer.

(1 mark)
(c) Give one use of the polymer above in real life.




(1 mark)

26. Pure nitric (V) acid is colourless.  During its laboratory preparation, the acid appears yellow.  Give a reason for this.









(2 marks)
27. 20cm3 of ethanoic acid was diluted to 400cm3 of solution.  Calculate the concentration of the solution in moles per litre.  (C=12.0; H = 1.0; O=16.0; Density of ethanoic acid = 1.05g/cm3).
(3 marks)
Solution P





Iron (II) chloride





Brown precipitate





Solid R

















K 





CH3CH2OH





Sodium ethanoate 





Gas L





Carbon (II) oxide gas 





Carbon (IV) oxide gas
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