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1. Study the information below and answer the questions that follow;

	Element
	Atomic radius (am)
	Ionic radius (nm)
	Formular of oxide
	Melting point of oxide 0C

	A
	0.364
	0.421
	A2O
	-119

	B
	0.830
	0.711
	BO2
	837

	C
	0.592
	0.485
	C2O3
	1466

	D
	0.76
	0.676
	D2O5
	242

	E
	0.762
	0.676
	EO
	1054



(i) Which elements are non – metals.  Give a reason.				(2 marks)
	
	
	
(ii) Explain why the melting point of the oxide of C is higher than that of the oxide of D.								(1 mark)

	
	
(iii) Give two elements that would react vigorously with each other.  Explain your answer.								(1 mark)

	
	
(b) Study the information in the table below and answer the questions that follow. The letters do not represent the actual symbols of elements.
	
	
	Ionization Energy

	Element
	Electron arrangement
	1st I.E.
	2nd I.E

	P
	2.2
	900
	1800

	Q
	2.8.2
	736
	1450

	R
	2.8.8.2
	590
	1150


(i) What chemical family does elements P, Q and R belong?		   (½mark)
…………………………………………………………………………………………………………
……………………………………………………………………………………………………….…
(ii) What is meant by the term ionization energy?			(1mark)
…………………………………………………………………………………………………………
………………………………………………………………………………………………………..
(iii) The 2nd ionization energy is higher than the first ionization energy of each. Explain.
(1mark)
…………………………………………………………………………………………………………
(iv) 	When a piece of element R is placed in cold water, it sinks to the bottom and an effervescence of a colourless gas is observed.
I. Name the colourless gas.	(½ mark)
…………………………………………………………………………………………………………
…………………………………………………………………………………………………….
II. Write a chemical equation for the reaction taking place.	(1mark)
…………………………………………………………………………………………………………
………………………………………………………………………………………………………….
2. A student set up the apparatus shown below to prepare and collect dry carbon (IV) oxide gas.

Dilute H2SO4 acid








Water

          Calcium carbonate      Conc. H2SO4 (l)
(a) State a correction for three mistakes in the set up above	(3 Marks) (i………………………………………………………………………………………………………
…………………………………………………………………………………………………………
(ii)………………………………………………………………………………………………………
…………………………………………………………………………………………………………
(iii)
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………
(b) Give two reasons why carbon (IV) oxide is used as a fire extinguisher	(1 Mark)
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………





(c) The flow chart below is for the manufacture of sodium carbonate by the Solvay process. Use it to answer the questions that follow.

Brine	AmmoniacalHeating limestone
L
Tower P
Gas M
Brine
Chamber K
Filter
Na2CO3
Chamber G Solid X



      Gas Q
      



      Add water


           Soln F





Heat


(i) Name gas	M …………………………	(1 Mark)
Q ………………………….
(ii) Name solution F and solid X	(1 Mark)
F: …………………………………..……….. X: ……………………………..…….……….
(iii) Name the product L formed and give one of its uses	(2 Marks)
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………
………………………………………………………………………………………….………………
(iv) Write equations of the reactions in	(2 Marks)
Tower
………………………………………………………………………………………………..…………
Chamber K
..…………..………………………………………………………………………………………………
(v) Name the two raw materials required in the manufacture of sodium carbonate	(1 Mark)
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………
3	(a)The set up below was used to prepare hydrogen gas.
(i) Complete the diagram to show how a dry sample of the gas can be collected.	(2marks)
[image: ]

(i) Write an equation for the reaction producing hydrogen gas.                                          (1mk)
……………………………………………………………………………………………………
……………………………………………………………………………………………………
(ii) How can the rate of production of the gas be increased in the above set up.                 (1mk)
……………………………………………………………………………………………………
……………………………………………………………………………………………………
(a)	Dry hydrogen gas was passed over heated copper (II) oxide in a combustion tube as shown below.
[image: ]
a. State and explain the observation made in the combustion tube.	(2mks)
…………………………………………………………………………………………………………
………………………………………………………………………………………………………….

b. Write an equation for the reaction that took place in the combustion tube.	(1mk)

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


(b)
(i) Identify liquid X	(1mk)
……………………………………………………………………………………………………………
……………………………………………………………………………………………………..……..
(ii) Give one chemical test than can be used to prove the identity of liquid X	(1mk)
……………………………………………………………………………………………………………
……………………………………………………………………………………………………….……
(c)
(i) 	When magnesium oxide is used in place of copper (ii) oxide, no liquid is formed in the u-tube dipped in ice cold water. Explain	(2mks)
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………
(ii) Write an equation for the reaction at the flame point.	(1mk)
…………………………………………………………………………………………………………
………………………………………………………………………………………………………….
4. (a) Define the term molar heat of displacement.	(1mk)

	
	
	
b) In an experiment to determine the molar heat of displacement of copper excess iron powder was added to 50c𝑚3 0.5M copper (II) sulphate in a plastic beaker. The mixture was thoroughly stirred with the thermometer and temperature recorded after every one minute. The table below shows the data obtained.

	
Time(minutes)
	0
	1
	2
	3
	4
	5
	6
	7

	Temperature(℃)
	22.0
	24.0
	26.0
	28.0
	30.0
	31.5
	31.5
	31.0















(i) Plot a graph of temperature against time in the grid provided.	(3mks)
. [image: ]
(ii) From the graph determine the highest change in temperature.	(1mk)

………………………………………………………………………….……………………………
………………………..…………………………………...…………………………………………
(iii) From the graph determine the time taken for the reaction to be complete	(1mk)

………………………………………………………………………….……………………………
………………………..…………………………………...…………………………………………
(iv) Calculate the molar heat of displacement for the reaction.(C=4.2J𝑔−1𝐾−1, Density of solution= 1gc𝑚3)	(2mk)
…………………………………………………………………………………………………….…
……….………………………………………………………………………………………………
…………………………………………………………………………………………………………
………………………………………………………………………….……………………………..

(v) Write any other observation made in the above reaction.	(1mk)

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




(vi) Write an ionic equation for the reaction that took place.	(1mk)

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

(vii) How would the value of molar heat of displacement of 50c𝑚3 0.5M copper (ii) sulphate differ if magnesium powder was used instead of iron.	(1mk)
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………

c) The molar enthalpy of combustion of ethyne and that of carbon is -2599kJmol-1 and - 393kJmol-1 respectively .Calculate the heating values of ethyne and that of carbon. (C=12, O=16)	(2mks)
Ethyne

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

Carbon

…………………………………………………………………………………………………………
………………………….………………………………………….…………………………………
………………………………………………………………..………………………………………
5. (a) One mole of octane was cracked, two hydrocarbons Q and P were formed.  Q was an alkene molecule with three carbon atoms.
(i)Give the molecular formula of:
I. Q											(½ mark)
	
	
II. P											(½ mark)
	
	

              
               (ii) Draw the structural formula of Q.							(1 mark)
	
	
              (iii)Name the compound formed when Q undergoes polymerization reaction.		(1 mark)
	
	
	
	
              (iv)State one disadvantage of using the product named in a (iii) above.                           (1 mark)
	
	
(v)Cracking can also be achieved using less amount of heat in the presence of a catalyst.  Name one catalyst that is often used.                                                                                                  (1 mark)
	
	
(b)The Scheme 1 below shows some reactins starting with propanol.  Study it and use it to answer the questions that follow
[image: ]
(i) Name substance Q, R, S and V.                                                                      (2 marks)

	
	
	
	


(ii) Name the reagent and condition required for the reaction in step I.                 (1 mark)

	
	
(iii) Write the equation for the reaction between:
I. Sodium metal and R.                                                                             (1 mark)

	
	
II. Bromine gas and compound U.                                                              (1 mark)

	
	
                 (iv)State the role of Calcium oxide in step II.                                                               (1 mark)

	
	
             (c)The structures below represent two cleansing agents.
                   R – COONa
                   R – OSO3Na
                In the table 3 below, give one advantage and one disadvantage of using each one of them.
                   
	
	Advantage 
	Disadvantage

	R  COONa
	
	

	R – OSO3Na
	
	













6. a) The set-up below was used to prepare and collect gas R. During the experiment cleaned magnesium ribbon was strongly heated before heating the wet glass wool.














(i) Name gas R                (1 mark)
………………………………………………………………………………………………
(ii) State one observation that would be noted in the reaction tube.	(1 mark)

………………………………………………………………………………………………
………………………………………………………………………………………………
(iii) Write the equation for the reaction in the reaction tube.	(1 mark)

………………………………………………………………………………………………
(iv) State one industrial use of the solid product formed in the reaction tube.	(1 mark)

………………………………………………………………………………………………
………………………………………………………………………………………………
(v) What precaution should be taken at the end of experiment?	(1 mark)

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




(vi) At the end of the experiment 96.0cm³ of gas R were collected at 10°C and 1 atmosphere pressure. (Mg = 24, M.G.V = 22.4 at s.t.p).
Determine the volume gas R would occupy at s.t.p?	(2 marks)












b) A few drops of freshly prepared iron (II) sulphate solution were added to potassium nitrate solution in a test tube. Concentrated Sulphuric (VI) acid was then carefully added to the mixture and allowed to settle.

i) State the observation that was made.	(1 mark)
…………………………………………………………………………………………………
…………………………………………………………………………………………………
ii) What name is given to the experiment described above?	(1 mark)
…………………………………………………………………………………………………
…………………………………………………………………………………………………
c) When fuels burn in the internal combustion engines at high temperatures, one of the products formed is nitrogen (II) oxide.
i) Explain why nitrogen (II) oxide is not formed at room temperature.	(1 mark)
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………..

ii) Describe how formation of nitrogen (II) oxide in the internal combustion engines leads to gaseous pollution.	(1 mark)

	
	

                       
                               

7. a) The set up below is for the electrolysis of copper (II) sulphate solution using graphite rods as electrodes. Study it and answer the questions that follow.
[image: ]
i) Identify gas A.                                                                                         (1 mark)
…………………………………………………………………………………………………
ii) Describe how you can obtain the mass of the solid deposited at electrode X.
                                                                                                                     (2 marks)
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………


iii) State two changes that occur in the electrolyte after the experiment.(2 marks)

…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
………………………………............................................................................................
.............................................................................................................................................
b) A current of 1.5A was passed through the solution of copper (II) sulphate for 50 minutes.
. (M.G.V. r.t.p. = 24000cm3, IF = 96500C).
i. Determine the quantity of electricity used.                                                (1 mark)






ii. Calculate the volume of the gas produced at the anode.                            (2 marks)








(d)  Below are standard electrode potentials of some elements.
Eo (V)
Mg2+ (aq) +  2e-	[image: ]	Mg (s)	-2.36
Zn2+ (aq) +  2e-	[image: ]	Zn (s)	-0.76
2H+ (aq) +  2e-	[image: ]	H2 (g)	0.00
Ag+ (aq) +	e-	[image: ]	Ag (s)	+0.79
Cu2+ (aq) +  2e-	[image: ]	Cu (s)	-0.34
Draw a well labeled diagram for the electrochemical cell obtained by joining hydrogen and zinc half cells.                                                                                                             (3 marks)




(d)Carbon (IV) oxide from a generator was passed into a 20cm3 of lime water and conductivity of the solution determined as shown below.

[image: ]
The conductivity of the solution decreased then after some time it started increasing, but did not reach the initial conductivity of lime water. Explain these observations.  (2 marks)
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
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(b) The Scheme 1 below shows some reactions starting with propanol. Study it and
use it to answer the questions that follow.

Chloroethane Step Ethane |<N2CH(ag)+CaO (ag) o

HEAT

Step I

)

Na(s)
HCOOH KMnO.
Q |« Propanol N R
H H
Step II} Conc. HaSOs
1800C
A .
Polypropene |, U Br:lg) J v
’ (i) Name substance Q, R, S, and V. (2 marks)

(iii) Write the equation for the reaction between:
L Sodium metal-and R. : = {1 mark)
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