

233/1 Chemistry Paper 1


1.
When ammonia gas dissolves in water an alkaline solution is formed. The chemical equation shows the change that takes place. 
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a) Give the species that gives the solution its alkaline properties. 




(1mark)
……………………………………………………………………………………………………………………………………………………………………………………………………………………………..
b) State the reacrtants that acts as an acid. Give a reason for your answer.



(2marks) 


………………………………………………………………………………………………………………………………………………………………………………………………………………………………
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2.
The diagram below show the combustion of butane gas, study it and answer the questions that follow. 

(i) Identify substance Q









(1mark)
………………………………………………………………………………………………………………
(ii) Write a balanced equation for the complete combustion of butane.



(1mark)
………………………………………………………………………………………………………………
(iii) What was observed in tube B. Give a reason for your answer. 




(1mark)

………………………………………………………………………………………………………………
3.
(a)
During the manufacture of rubber, it is necessary to vulcanise it. 

I.
Name the element used during the vulcanisation of rubber. 




(1mark)
………………………………………………………………………………………………………………
II.
Give a reason why this process is necessary.






(1mark)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(b)
Natural rubber has the structural manomer as shown below.
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By using n-number of monomers, draw the general structural formula of the polymer – natural rubber. 












(1mark)
4.
Zinc can be extracted through reduction then purified by electrolytic process. 

(i) Name two ore from which zinc can be extracted. 





(½ mark)
…………………………………………………………………………………………………………………………………………………………………………………………………………………..…………..
(ii) Name a substance that can be used as reducing agent in the furnace during extraction of zinc by 
reduction.










(½ mark)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(iii) Name the electrolyte used during the electrolytic process.




(½ mark)
………………………………………………………………………………………………………………
(iv) Explain the effects of the by- product of roasting process of the zinc ores to the environment. 













(1mark)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………
5.
(a)
Identify the homologous series to which each of the following compounds belong. 

i. CH3CCH 










(½ mark)
…………………………………………………………………………………………………………….
ii. CH3CH2COOH









(½ mark)
…………………………………………………………………………………………………………….
(b) Name and draw structural formula of the product formed when the following reaction occurs.
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(2marks)
6.
Study the table below and answer question that follow.

Element 

E.Confg

Atomic radii

Ionic radii

J


2:1


0.123


0.060

K


2:3


0.082


0.020

L


2:4


0.077


-

M


2:6


0.066


0.140

i) To which period do the elements belong.






(½ mark)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………
ii) Explain why the ionic radii is greater than the atomic radii of element M 


(½ mark)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………
iii) Draw the electron arrangement of ions of element M




(½ mark)
7.
a)
State Graham’s Law of diffusion.







(1mark)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
b)
Gas B takes 110 seconds to diffuse through a porous material. Gas B has a relative molecular mass 
of 34. How long will it take for the same amount of ammonia gas to diffuse under same conditions?


(N=14, H=1) 










(2marks)
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8.
In an experiment magnesium ribbon was reacted with dilute hydrochloric acid and the volume of hydrogen gas produced with time (minutes) noted. The graph below shows the volume of gas produced with time. 

a) Explain the following observations.

I. The curve of the graph is steepest at the beginning.





(1mark)
………………………………………………………………………………………………………………………………………………………………………………………………………………..……………..
II. The curve of the graph completely flattens at region AB




(1marks)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………
9.
A student accidentally broke a beaker containing crystals of copper (II) Sulphate. Briefly explain how the crystals could be separated from the broken pieces of glass. 




(3marks)

……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..
[image: image6.bmp]10.
The graph below shows %yield of ammonia against pressure. Study it and answer questions that follow. 

(i) State the optimum conditions for obtaining high yields of ammonia.



(1½ marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(ii) From the graph it is easily noted that the yield of ammonia decreases with increased temperature. Briefly explain this trend. Given the equation. 

[image: image7.bmp]

N2(g) + 3H2(g) 

2NH3 (g)

ΔH –ve                                                         
(1½ mark)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………
11.
The following tests were carried on three separate portions of a colourless solution S. 

	Tests 
	Observations 

	I. Addition of dilute sulphuric (vi) acid 
	A white precipitate formed.

	II. Addition of aqueous ammonia to the second portion of solution S
	A white precipitate formed insoluble in excess of aqueous ammonia

	III. Addition of dilute hydrochloric acid to the third portion of solution S
	A white precipitate formed.


a) From the information in test I, name two cations present in solution S.



(1mark)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………
b) Identify the cation which is likely to be present in solution S




(1mark)
………………………………………………………………………………………………………………
c) Write an ionic equation for the reaction which takes place in test III



(1mark)

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..
12.
Study the reaction scheme below and the answer questions that follow.


             Copper 
step
Conc. Nitric (v) 
Solution 

+
Gas C




             1
        Acid

      B







  
 Step II         Fe(s)









Pale Green









   Solution.

(i) Identify:











(1mark)

Solution B

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


Gas C


………………………………………………………………………………………………………………
(ii) What type of reaction is taking place in step II






(1mark)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(iii) Write equation to show how pale green solution is formed. 




(1mark)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………
13.
A solution of Sodium Sulphate was electrolysed using platinum electrodes. 

(a) Write the formula of the cations and anions present in the solution. 



(1mark)
I. Cations
………………………………………………………………………………………………………………

II. Anions:













………………………………………………………………………………………..……………………..
(b)  Write half equation to show what takes place at the anode. 




(1mark)

………………………………………………………………………………………………………………
(c) Give a reason why platinum electrodes are preferred to Sodium electrodes in this electrolysis process.












(1mark)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………
14.
a) The melting point of naphthalene is found to be 69.5 in an experiment yet it is usually 80.00C. Suggest reasons for this observation.








(1mark)
…………………………………………………………………………………………………………………………………………………………………………………………………………………………..….
b) Iron wool was soaked in water for three days. Briefly state and explain the observations made. (1mark)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………
c) Briefly explain how iron wool can be protected from corrosion. 



(1mark)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………
15.
An element has two isotopes. 
38

and 

41
in the atomic ratio 2:1 respectively. 

19



19

Determine the relative atomic mass (RAM) of the element. 




(3marks) 

16.
A student was provided with 1.5g of XCo3. He reacted it with 50cm3 of 1M HCl which was in excess. Determine the volume of CO2 produced at S.T.P. RFM XCO3 = 100 


(X = 40  C=12  O=16)









(3marks)

Molar gas volume S.T.P = 22.4litres


………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
17.
The graph below is an energy level diagram for the reaction 


N2(g)  +  O2(g)


2No(g)


(a) Is this reaction exothermic or endothermic? Give a reason for your answer. 


(2marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(b) How would the following conditions affect the yield of nitrogen (II) oxide? 
I. Increase in pressure 









(½ mark)
………………………………………………………………………………………………………………
II. Decrease in temperature.








(½ mark)

………………………………………………………………………………………………………………
18.
An equilibrium reaction is represented by the following equation. 



Br2(l)  + 2H2O(l)

 2H+(aq)   + OBr-(aq)  +  Br-(aq)

  

(Red brown)


     (Colourless)


What would be observed when three drops of potassium hydroxide were added to the equilibrium mixture which is red-brown in colour.







(3mark) 


………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
19.
The apparatus below was set up for the preparation of oxygen gas in the laboratory. 


(a) Name liquid Q










(1mark)

………………………………………………………………………………………………………………
(b) Write a balanced chemical equation for the reaction that takes place in the reaction flask.
(1mark)

………………………………………………………………………………………………………………
(c) Give a reason why it is preferred to use warm water to cold water when collecting oxygen gas. 













(1mark)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………
20.
Carbon (IV) oxide was bubbled through potassium hydroxide for a short while and dilute hydrochloric acid added to the mixture. Bubbles of a colourless gas were observed. 

(a) Give a reason why potassium hydroxide is not used to test for the presence of carbon (IV) oxide.













(3marks)

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..………………….
(b) Write an equation to show how the bubbles of the colourless gas is formed. 


(1mark)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………
21.
Study the experimental set up below and answer the questions that follow. 


(i) Name gas Q










(1mark)
………………………………………………………………………………………………………………
(ii) Write an equation to show how gas Q is liberated.





(1mark)

………………………………………………………………………………………………………………
(b) 1 mole of gas Q reacts with 1 mole of chlorine gas. Name the condition that should be fulfilled and the type of reaction that takes place. 

Condition 











(½ mark)


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


Type of reaction 










(½ mark)

……………………………………………………………………………………………………………
22.
When air is gradually bubbled through a solution of calcium hydroxide the PH gradually falls to 7 and a white residue formed. 


………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
23.
In an experiment ammonia gas was passed over heated copper (II) oxide

(a) Write a balanced chemical equation for the reaction that took place.



(1mark)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(b)  Give the property of ammonia gas that was being investigated by this experiment. 

(1 mark)

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

……………………………………………………………………………………………………………..
24.
A compound containing hydrogen and sulphur only was burnt completely in excess of oxygen to form 1.8g of steam and 6.4g of sulphur (IV) oxide. Determine the empirical formula of the compound. 


(H=1, O=16, S=32) 









(3marks)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
25.
Below are molar enthalpies of combustion of propane, hydrogen and carbon. 


C3H8(g)   +   5O2(g)    

3CO2(g)

+
2H2O
ΔHcθ = -2220KJ


H 2(g)  + ½ O2(g) 


H2O(g) 


ΔHcθ = -286KJ


C(s)   +   O2(g) 


CO2(g) 


ΔHcθ = -383KJ

(a) Write the equation for the formation of propane from the elements. 



(1mark)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(b) Determine the molar enthalpy of formation of propane 





(2marks) 


………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
26.
The half-life for the radioactive isotope is 2.7years. Determine how much will be left after 13.5years if the original mass is 2.00g 









(3marks)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
27.
Explain how a catalyst affects the following in a chemical reaction

I. The enthalpy change 









(1mark)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………
II. The activation energy 









(1mark)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………
III. Chemical equilibrium 









(1mark)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………
28.
The diagrams show appearance of piece of paper slipped at different parts of a non luminous flame of a Bunsen burner. The paper was removed quickly before they caught fire. 




A




B

(i) Which part of non-luminous flame produces results B. Give reason for your answer. 

(1mark)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(ii) From the above experiment which part of the flame is most suitable for heating? Give reason for your answer. 











(1mark)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(iii) Draw well labeled diagram to show parts of non- luminous flame.



(1mark)
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