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CHEMISTRY

PAPER 2                 Time: 2hours
INSTRUCTIONS:
This paper consists of two sections A and B. Section A consists of ten structured questions. Attempt all questions in this section in the spaces provided in the question paper. Section B of four semi structured questions .Attempt any two questions from this section

( H=1; O= 16, Cu =64, S =32 Zn = 65)
Specific heat capacity of water id 4.2j/g/oC
Density of water is 1g/cm3
1 mole of gas occupy 22400cm3 at s.t.p
SECTION A

Attempt all questions in this section

1. (a) State the two major components of air giving the percentage of each by mass.

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………     (2mks)

(b) State two properties of air that show that air is a mixture. 

(1mk)
……………………………………………………………………………………………………………..

……………………………………………………………………………………………………………..

(c)
State one industrial method by which the components of air you have mentioned in (a) above can be separated. 




(1mk)

……………………………………………………………………………………………………………………………..

2. The diagram in figure 1 below shows an electrolytic cell


Gas Q

Gas P

Dilute sulphuric acid

.-- 
.

….
Inert electrodes


+              -
                Figure 1
(a) Identify the material used as electrodes in the cell  

(12mks)
……………………………………………………………………………………………………………………

(b) Identify gases Q and P   






(1mk)

Q …………………………………………………………………………………………………………………

P………………………………………………………………………………………………………………….

(c) Write equations for the reaction(s) taking place at the 

(3mks)
(i) Cathode

…………………………………………………………………………………………………………………………………………………………………………………………………………………..

(ii) anode

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….

(d) Explain the difference in the volume of the two gases P and q.
(1mk)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….

3. Ammonia  gas was passed over heated copper oxide using the apparatus shown in the diagram in figure 2 below;

Ammonia                                                      copper oxide                     
gas


Gas R
                                                                      


Heat


Drying agent

Water

Figure 2
(a) Identify

(i) The drying agent for ammonia  





(12mk)

………………………………………………………………………………………………………

(ii) Gas R  








(12mk)

……………………………………………………………………………………………………..

(b)  State what is observed in the combustion tube ;    



(1mk)

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

(c) Write equation for the reaction between ammonia gas and copper II oxide;

( 112mks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….

(d) Name two other oxides that can react with ammonia in the same way copper II oxide does.

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..

4. When 5.0g of crystals of copper sulphate was heated, 3.2g of the anhydrous salt remained.

(a) State what is observed when crystals of copper sulphate are heated

(112mks)

              ………………………………………………………………..................................................
              ……………………………………………………………………………………………………………..

(b) Calculate the formula of the hydrated salt. 


(312mks)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
5. The table below shows the respective number of protons. Neutrons and electrons in particles O.P.Q,R,S and T 
	Particle
	Proton number
	Neutron number
	electron number

	O

P

Q

R

S

T

U
	11

17

12
10

6

13

7
	12

18

12
10

6

14

8
	11
17

12
10

6
10

7


(a) Identify which particle (s);





(2mks)
(i) Belong to a metalloid element

………………………………………………………………………………………………………..

(ii) Belong to a very reactive metal;

…………………………………………………………………………………………………………..

(iii) Forms an amphoteric oxide
………………………………………………………………………………………………………….

(iv) React with cold water to form an acidic solution;

…………………………………………………………………………………………………………..

(b) Write the formulae of compounds that would form between each of the following pairs of particles and in each case state the type of bonding, (3mks)

(i) P and T

Formula …………………………………………………………………………………………..

Type of bond ………………………………………………………………………………….

(ii)  Q and T
Formula ……………………………………………………………………………………………

Type of bond……………………………………………………………………………………..

(iii) Q and U

Formula………………………………………………………………………………………………

Type of bond …………………………………………………………………………………….

6. Ethanol on an industrial scale is usually manufactured by fermentation of sugar.

(a) Define the term fermentation  





(1mk) 
……………………………………………………………………………………………………………………………………………………………………………………………………………………………….

(b) Briefly describe how ethanol from fermentation is purified  
         (2mks)

……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

(c) Ethanol is used in the laboratory to prepare ethane using sulphuric acid;

(i) State conditions under which ethanol reacts with sulphuric acid to form ethane;







(1mk)

………………………………………………………………………………………………………………………………………………………………………………………………………………

(d) Write equation for the reaction in which ethane is obtained from ethanol









(1mk)

……………………………………………………………………………………………………………….

7. A white crystalline substance W was dissolved in water and the resultant solution divided in four parts. Each part was separately treated with a reagent. The tests and observations are summarized in the table below;
	TESTS
	OBSERVATIONS

	(a) To the first portion was added nitric acid followed by lead nitrate, the mixture was boiled for three minutes


(b) To the second portion was added sodium hydroxide 

drop-wise until in excess


(c) To the third portion was added ammonia solution drop-wise until in excess

(d) To the fourth portion was added potassium iodide

	White precipitate which persisted on heating

White precipitate soluble in excess

White precipitate insoluble in excess




(a) Identify the cation and anion in W
Cation ……………………………………………………………………..

Anion………………………………………………………………………

(b) Write ionic equations for the reactions between W and;

(i) Ammonia solution

……………………………………………………………………………………………………………………………………………………………………………………………………………………

(ii) Lead nitrate solution

………………………………………………………………………………………………………………………………………………………………………………………………………      (3mks)

(c) Name another reagent other lead nitrate that can be used to confirm  the anion in W and state what is observed when the reagent is used;

Reagent; …………………………………………………………………………………..

Observation when the reagent is used;



(112mks)

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
8. A solution of 0.5M  hydrochloric acid was added to 25cm3 of sodium carbonate
(a) Write equation for the reaction between sodium carbonate and hydrochloric acid. 






(112mks)

………………………………………………………………………………………………………………..

(b) If 15 cm3 of hydrochloric acid completely neutralized the sodium carbonate solution; calculate the concentration of the sodium carbonate in mole per liter. 






(312mks)

……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..

9. (a)  What is meant by rate of reaction?  



(1mk)

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

(c)  The diagram in figure 4 below is a graph showing the volume gas produced in time when zinc grain reacts with 50cm3 of dilute sulphuric acid;


Volume 

Of gas(cm3)


                          Time in minutes

(a) Write an ionic equation for the reaction between zinc and dilute sulphuric acid







 (112mks)
………………………………………………………………………………………………………………..

(b) Describe how the volume of gas varies with time    

(112mks)

……………………………………………………………………………………………………………………………………………………………………………………………………………………………..

(c) On the same axes draw the curve for volume of gas with time if zinc powder was used with the same volume of acid instead of zinc grain










(1mk)

(d) Explain the difference in the shapes of the two graphs

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..

10.  (a)  What is meant by each of the following terms? 

(1mk each)

(i) Sewage

…………………………………………………………………………………………………………………………………………………………………………………………….
(ii) Effluent

………………………………………………………………………………………………………………………………………………………………………………………………

(iii) Sludge

……………………………………………………………………………………………………………………………………………………………………………………………..

(c) (i) State how each of the substances effluent and sludge can be used;(2mks)

Effluent

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..

Sludge

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….

SECTION B

Attempt any two questions from this section on the answer sheets provided.

11. (a)  Define the term polymer.






(1mk)
(b ) Distinguish between a plastic and a fiber. 


          (3mks)

(c ) The structure below shows a polymer

   

     CH     CH2   CH    CH2


n
        CH3                  CH3

(i) Write the structure and name of the monomer from which the polymer was obtained







   (3mks)

(ii) Give two uses of the polymer above


               (2mks)

(d)  Cotton is an important natural polymer; name two other natural polymers.










    (2mks)

2State one advantage and one disadvantage on natural polymers over synthetic polymers.







    (4mks)

12. (a) What is meant by heat of combustion?       


(112mks)
(b ) Describe an experiment you can use to determine the heat of combustion of ethanol C2H5OH.State any assumptions made during the experiment. 







( 812mks)
(c) The molar heat of combustion of ethanol is 296kjmol-1). Calculate the mass of ethanol that would be required to raise the temperature of 250cm3 from 25oC to 65oC.





(5mks)
13.  Sulphuric acid is usually manufactured on a large scale by the contact process;
(a) (i) Name the raw materials used in the contact process and state the necessary conditions. 






(3mks)

(iii) Using a flow diagram describe how sulphuric acid is obtained from the raw materials you have named in (i) above and write all equations.










(7mks) 

(b)  (i) State conditions under which hydrogen can be obtained from sulphuric acid and zinc





(1mk)

(ii )13g of zinc metal was dropped in excess sulphuric acid. Calculate the volume of hydrogen gas produced.


(4mks)
14. (a) What is meant by each of the following terms;


 (1mk each)

(i) Ore

(ii) Alloy

           (b ) (i) Name and write formulae of two ores of copper

(2mks)

                   (ii )  Describe how pure copper can be obtained from one of the ores you have described in (i) above






(10mks)

(iii) State two environmental effects of a copper mining industry in an area.







(2mks)
E N D

1

