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This paper consists of 12 printed pages

1. The table below shows some elements of the periodic table and their atomic numbers, atomic masses and melting points.  The letters are not the actual symbols of the elements. 

	Element
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K

	Atomic No. 
	7
	8
	19
	15
	2
	9
	6
	16
	12
	11

	Atomic mass
	14
	16
	39
	31
	4
	19
	12
	32
	40
	23

	Melting point 0C 
	-209
	-218
	63.7
	44
	-272
	-223
	Vary
	113
	669
	98


(a) Select two elements with oxidation state of -3. 





(1mk)

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

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

(b) Which elements represents the most powerful reducing agent.  Explain. 

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

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

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

 (c ) How does the atomic radii of D compare with that of K.  Explain. 


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

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

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

 (d) How do you compare the electrical conductivity of elements J and K.  Give your reason. 












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

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

…………………………………………………………………………………………………..
(e) Select two elements which when reacted with element G form a compound that conducts electricity both in molten and in aqueous state. 





(1mk) …………………………………………………………………………………………………..
(f) Explain why the melting point of H has not been given a specific value.


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

 (g) In which group and period do D and G belong?





(2mks)


D 
Group _______________________________



Period _______________________________


G 
Group________________________________



Period _______________________________ 

(h) Explain why the melting point of element K is higher than that of D. 


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

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


(i) Select one element stored in 


(a) Water ___________________________________



(1mk)


(b) Paraffin _________________________________



(1mk)

2. a) Study the diagram below and answer the questions that follow.
[image: image1.png]Alkaline pyrogol

Anhydrous CaCl,




i) Solution in reagent Bottle A is used to absorb CO2 gas, name it and write the equation for the reaction of  CO2 and the solution.





(2mks)

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

ii) Name the component removed in reagent bottle B



(1mk) 
…………………………………………………………………………………………………..
iii)  Name 2 impurities of nitrogen collected through this method.


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

…………………………………………………………………………………………………..
b) Ammonia  undergoes catalytic oxidation forming on a an oxide which if further oxidized to form Nitric(V) acid as shown below
4NH3(g)  + 5O2(g) 
 


4NO(g) + 6H20(l)
4NO(g)  + 2H2O(l) + 3O2(g)                     4HNO3(aq)

i) If 3200 cm3 of NH3 were oxidised, calculate the volume of Nitric (V) acid produced (MGV = 24dm3, N=14, H = 1, O = 16)





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

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

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

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

ii)  Urea (CO(NH2)2) and NH4NO3  are nitrogenous fertilizes. Which is the most recommended fertilizer? Show your working




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

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

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

c)  Magnesium reacts in air forming too substances.  
i) Name two substances.








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

…………………………………………………………………………………………………..
iii) When litmus paper is added a solution of one of the product b(i) above, the litmus paper turns blue. Using a chemical equation explain the observation


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

…………………………………………………………………………………………………..…………………………………………………………………………………………………..
iv)      What is “laughing gas”?








(1mk)
…………………………………………………………………………………………………..
v)      Explain the chemistry of laughing gas





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

…………………………………………………………………………………………………..
3. Use standard potential for elements G, M, N,P and Q given below to answer the questions that follow. 








E( volts


G+ (aq) + e- 


G(s) 

-2.71


M2+ (aq) + 2e- 


M(s) 

-2.37


2N+ (aq) + 2e- 


N2(g) 

0.00


P2+ (aq)  +  2e-


P(s) 

+0.34


½ O2 (g)  + e- 


Q (g) 

+2.87

(a) 
(i) Which element is likely to be hydrogen?  Give  a reason to your answer. 
(2mks) …………………………………………………………………………………………………..

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

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


(ii) What is the E( of the strongest oxidizing agent. 




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


(iii) Draw a well labelled  diagram of the electrochemical cell that would be obtained 

       when half cells of M and P are combined. 




(3mks)

(iv) Calculate the E( value of the electric chemical cell constructed in (iii) above. 
(2mks) …………………………………………………………………………………………………..

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

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

…………………………………………………………………………………………………..
(b) During the electrolysis of aqueous copper (II) sulphate using copper electrodes a current of 0.8 amperes was passed through the cell for 10hours. 


(i) Write ionic equation for the reactions that took place at the cathode. 

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

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



(ii) Determine the change in mass of the anode which occurred as a result of the electrolysis process. 
(Cu = 63.5, 1 Faraday = 96500 Coulombs) 



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

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

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

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

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

4. (a) (i) What are unsaturated  hydrocarbon compounds ? 

 
              (1mk)

…………………………………………………………………………………………………


(ii)Give the names of the following organic compounds.



(1mk)




CH3
(I)  CH3   - C  - CH3


CH3
………………………………………………………………………………………….
(II) CH2 CH CH2 CH CH2
…………………………………………………………………………………………
(b) The scheme below shows a series of reaction starting with propanol










(i) Name the type of reaction in steps (I)  and  (II) 



  (1mk)


………………………………………………………………………………………

(ii) Write equation for the reaction that takes place in step III 

(1mk)

……………………………………………………………………………………
(iii) Name  substances A, B , C , D , E and F 




(3mks)

A……………………….

B…………………………

C…………………………

D………………………..

E…………………………

F…………………………

(iv) Draw the structural fomular of compound C 



(1mk)

(c)
(i) Name the process in step IV 






(1mk)


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

                 (ii)State the type of reactions involved in formation of compound B.                  (2mks)

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


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

          (iii)If the relative molecular mass of G is 35,700 determine the value of n 
(2mks)


(iv)Below are structures of two cleaning agents.



R – COO- Na+               X



R                            OSO3 – Na+            Y

(I) Identify the cleaning agent suitable for use in water containing MgCl2      
(1mk)


…………………………………………………………………………………….

(II) State one disadvantages of using this cleaning agent 

    
(1mk)

……………………………………………………………………………………..

……………………………………………………………………………………..

5. A conical flask was connected to a gas syringe by means of a stopper and a delivery tube. 30cm3 of water and 0.5g of Manganese (IV) Oxide were placed in the flask and the 5cm3 of Hydrogen Peroxide were added.  The flask was quickly stoppered and the readings of volume of gas in syringe were recorded after every 10 seconds.  The results obtained were recorded in the table below.

	Time (sec)
	 0
	10
	20
	30
	40
	50
	60
	70
	80

	Volume (cm3)
	0
	18
	30
	40
	48
	53
	57
	58
	58


(a) (i)  Draw a set-up used to carry out the above experiment.


(3mks)
 (ii) Name the gas evolved in this reaction.




(1mk)

 …………………………………………………………………………………………….

(b) (i)  Plot a graph of volume (cm3) shown in the syringe against time (sec).  Label the curve A.









(3mks)


(ii)  Without emptying the flask another 10cm3 of water and 5cm3 of Hydrogen 

peroxide were added and the experiment repeated exactly as above.  Using the same axes as in (b) (i) above, sketch a second curve to show how volume of gas collected would vary with time.  In this second experiment label the curve B.

(1mk)


(iii)  Calculate the rate of the reaction at the 30th second.



(2mks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(c) At the end of the experiment Manganese (iv) oxide were removed from the flask, dried and re-weighed. State the observation in the change in mass.


(1mk)

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

(d) Nitrogen (iv) Oxide (NO2) was collected in a transparent glass jar at room temperature.  The gas jar was sealed.  A chemical equilibrium established in the gas jar as represented by the chemical equation below:

2NO2(g)

N2O4(g)

∆Høƒ = +9.7kJmol-1
Red/Brown

(Yellow)

State and explain the observation made when the sealed glass jar is lowered in a trough of ice cold water.









(2mks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
6. (a) 
Clean iron filings were weighed and then placed on a watch glass containing water as shown in the following diagram. 




[image: image2.jpg]Watch glass
Water

Clean iron filings





(i) 
State the observation made on the iron filings after three days. 


(1mk) 
………………………………………………………………………………………………………………………………………………………………………………………………
(ii) With a reason compare the mass of the iron filings at the start of the experiment with that of the product after three days. 






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


(iii) 
Give the general chemical formula of the product formed in this experiment.
(1mk) 
………………………………………………………………………………………………

(iv) 
An ore is suspected to contain iron metal, describe how the presence of iron in the ore 
could be confirmed. 








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


(b) 
(i) 
Name one ore from which iron is extracted. 




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


(ii)
What is the name of the process used in the extraction of iron metal in the blast furnace.










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


(iii)
The following diagram represents the blast furnace, in which extraction of iron is carried out, 
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(i) 
Identify one other raw material used apart from the iron ore.


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


(ii) Write the equations that lead to the formation of substance A in the blast furnace. (1mk)
………………………………………………………………………………………………………………………………………………………………………………………………


(iii) 
State one property of the iron produced on the blast furnace. 


(1mk)
………………………………………………………………………………………………………………………………………………………………………………………………
7. Study the flow chart below and use it to answer the questions that follow. 


Step3                      NaOH                       Excess NaOH
                                    BaCl2(aq)                                                                                 Step 1

  Excess NH3(aq)
Step 2

HCl


a) Identify the cation and anion in solution K. 

i) Cation  
(lmk) 

ii)Anion
 (lmk) 

b)
i) Name precipitate L………………………….......
(lmk) 


ii) Write the ionic equation for the formation of precipitate L. 



   (1mk)

……………………………………………………………………………………………

c)
i) Name the type of reaction in step 2. 






    (lmk) 
……………………………………………………………………………………………

ii) Write a balanced equation for the reaction in step 2. 



  
(1mk)

……………………………………………………………………………………………………… iii)  Name any other solution that can be used in step 2 above. 



(1mk) 
………………………………………………………………………………………………………
d)
 Write the formula for the complex ion in solution M. 




(1mk)
………………………………………………………………………………………………………
e)
i) Write the ionic equation for the reaction in step 3. 




(1mk)

………………………………………………………………………………………………………
ii) 
Write the chemical equation in step 3. 





(1mk)
………………………………………………………………………………………………………
Solution A + H2 (g)





K(s)





NaOH





CH3 CH2 COOH





F





Butan – l –ol


Conc. H2SO4


heat





Step (iii)





Step I





H+ / KMO4 (aq)





CH3 CH2 CH2 OH





Step (iv)





CH3 CH3





Conc. H2SO4 1800C





Product C +    H2O (l)





B





1 mole of Cl2(g)





Compound D + HCl





E








HCl





CH2 CH CH3





Step (ii)





             CH3      G 


   CH2 - C


             H        n








             





Colourless


Solution M





White ppt T





White ppt L





Solution K





White ppt L





Colourless


Solution W








12

