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CHEMISTRY THEORY

PAPER 2 FORM 3

2 HOURS

INSTRUCTIONS TO CANDIDATES

· Answer all questions in the space provided

· Mathematical tables and electronic calculators can be used.

· All workings must be clearly shown where necessary.

For examiners use only

	Questions
	Maximum score
	Candidates score

	1
	13
	

	2
	11
	

	3
	11
	

	4
	13
	

	5
	11
	

	6
	13
	

	7
	08
	

	Total 
	80
	


1. The flow chart below shows the industrial manufacture of sulphuric (IV) acid using the contact process.

Concentrated sulphuric acid











 B

A





Sulphuric (Iv) oxide




C



(a)  Identify substances A , B and C.





(3 marks)

(b)  State the products obtained from chambers P, Q and R.                              (3 marks)

(c)  Name a suitable catalyst that can be used for this process.                                   (1 mark)

(d)  Write the equation taking place in the catalytic chamber.                                       (1 mark)

(e)  give two uses of sulphuric (VI) acid.                                                                (2 marks)

(f) Write equations for the reaction between dilute sulphuric (VI) and 

i. Sodium carbonate.                                                                (1 mark)

ii. Zinc metal                                                                         (1 mark)

iii.   Copper (II) oxide.                                                          (1 mark)

2. 12g of a mixture of sodium carbonate and sodium sulphate were mixed with distilled water in a flask and topped up to 1,000cm3 .  25.0cm3 of this solution required 12.5cm3 of 0.2M sulphuric (VI) acid for complete reaction.

a. Which substance in the mixture reacted with dilute sulphuric (VI) acid solution.(1 mark)

b. Write a chemical equation for the reaction which tool place between sulphuric (VI) acid and the substance named in (a) acid.




(1 mark)

c. Calculate the number of moles of sulphuric (VI) acid which reacted with the named substance.








(2 marks)

d. Determine the number of moles of the substance in (a) which took part in the reaction.









(1 mark)

e. Determine the molarity of the substance.




(2 marks)

f. What was the mass of the substance which reacted in the mixture?

(Na = 23, C=12, O =16, S=32)





(2 marks)

g. What was the percentage of sodium sulphate in the mixture?

(2 marks)

3. Study the flow chart below and answer the questions that follow.

Manganese (IV) oxide









  Conc






Water
             

  H2SO4(l)





Stage I



  Stage II











      Stage III      heated iron
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 NaOH(a)q


 water 






Stage V




          stage IV

(a) State the use of :

i. The water in stage I






(1 mark)

ii. The concentrated sulphuric (VI) acid in stage II.


(1 mark)

(b) Identify substances A, C , D and E.






(4 marks)

(c) Write an equation for the formation of substance C.




(1 mark)

(d) 4g of iron reacted with chlorine gas at R.T.P to form substance C.  Calculate the volume of chlorine gas used.








(3 marks)

(Fe=56, Cl=35.5, molar volume of gas at R.T.P = 24.0dm3)





(e) State one use of chlorine.






(1 mark)

4. The grid below represents part of the periodic table.  (The letters do not represent the actual symbols of the elements).

	
	
	

	
	
	
	
	
	P
	
	
	

	Q
	
	
	
	
	V
	R
	
	

	T
	U
	
	
	
	
	S
	
	


(a) (i) Select an element that can form an ion with a charge of –2.


(1 mark)

(ii)  What type of structure will the chloride of Q have?




(1 mark)

(iii)  Explain how the reactivities of R and S compare.




(2 marks)

(iv) Compare the atomic radius of U with that of T.  Explain.



(2 marks)

(b) 2.5g of Q react completely with 1.2dm3 of gas R at S.T.P.

i. Write a balanced equation for the reaction between Q and R.
(1 mark)

ii. Determine the R.A.M of Q (Molar volume of gas at S.T.P=22.4dm3)(3marks)

(c) T and V burn in oxygen to form oxides 

i. State which of the two oxides is basic and which is acidic.

(2 marks)

ii. Write down the formula of the oxides formed between T and oxygen and between V and oxygen.





(1 mark)

5. Study the flow chart below on a mixture of oxides (X1, X2 and X3) and use the information to answer the questions that follow.












  Acid M






Water 














Dilute H2SO4






Process T






  Excess aqueous ammonia 












  Dilute HNO3(aq)













 Evaporation 




(a)  Name process T.







(1 mark)

(b) Identify 

(i) The solution of X2







(1 mark)

(ii)  The brown gas P.







(1 mark)

(iii)  Residue E.








(1 mark)

(iv) Acid M.








(1 mark)

(c)  Write the formula of the complex ion formed when the solution of X2 reacts with aqueous ammonia.









(1 mark)

(d)  Explain why oxide X3 does not dissolve in dilute sulphuric (VI) acid.

(1 mark)

(e)  Name the oxides X1, X2 and X3 in the oxide mixture.


(3 marks)

(f)  Write an equation to show the reaction that occurs when solid A is heated.(1 mark)

6. Use the information in the scheme below to answer the questions that follow.








  Step II
Ethanoic acid + H2SO4(l)






Step I


                   step III 










Burn








Step IV










Ni/H2









Step VII









  






   Step V H2SO4(l_)

















Step VI


(i)  To which group of organic compounds does P belong?




(1 mark)

(ii)  Give the structure and the name of compound Q.




(2 marks)

(iii)  Write the equation for the reaction in step III.





(1 mark)

(iv)  Name a metal that can be used for the reaction in step I.



(1 mark)

(v)  Name the reagents and the conditions necessary for the reaction in step IV.

(1 mark)s

(vi)  The reaction in step VI is oxidation.  Give a suitable oxidizing agent for the reaction.
(1 mark)

(b)  The table below shows some properties of some organic compounds.  Use it to answer the questions that follow.

	Compound
	Molecular formula
	Melting point (0C)
	Boiling point (0C)

	P
	C2H4O2
	16.6
	118

	Q
	C3H6
	-185
	-47.7

	R
	C3H8O
	-127
	97.2

	S
	C5H12
	-130
	36

	T
	C5H8
	-90
	39.3


(i)  Which of the compounds above is a gas at 250C?  Explain 



(2 marks)

(ii) Describe a chemical test that would distinguish between T and S.
 (2 marks)

(iii)  Compounds R and P reacted to form compound K.  Give the name of K and state the group of compounds to which it belongs.







(2 marks)

7. The figure below shows an incomplete set-up to prepare and collect a sample of dry ammonia gas.

(a)  (i) Identify solid P.







(1 mark)

(ii) Other than potassium hydroxide, what other substance can be used in place of sodium hydroxide.









(1 mark)

(b) Identify and state the function of solid C.





(2 marks)

(c)  Write an equation for the reaction between solid P and sodium hydroxide
(1 mark)

(d)(i)Complete the diagram to show how dry ammonia gas can be collected.
(1 mark)

(ii) Give a reason for the method you have shown in (i) above.

(1 mark)

(e) Name one industrial use of ammonia gas.



(1 mark)

  








R 











Drier 





P 





Heat exchanger











Q 





P 





Chlorine gas





B 





C 





Solid E





D 





Oxides mixture X1, X2 ,X3





Filtrate solution of X1





KCl(aq)





Residue of X2 and X3





Filtrate solution of X2





Blue precipitate dissolves in excess aqueous ammonia to form a deep – blue solution





Residue of X3





Colourless solution





White solid A





Brown gas P, oxygen and residue E which is red- brown when hot and yellow when cold.





Heat strongly until no further change
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Hydrogen gas + other products
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But-1-ene
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Butanoic acid











