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INSTRUCTIONS TO CANDIDATES:  

 Answer all questions in section A and any six questions in section B  

  All questions must be answered in the spaces provided; no answer sheet must be 

attached. 

  The Periodic Table, with relative atomic masses, is supplied.  

  Mathematical tables are adequate or non-programmable scientific electronic 

calculators may be used  

  Illustrate your answers with equations where applicable.  

 Where necessary, use the following:  

Molar gas constant R = 8.31 JK -1 mol -1  

 Molar volume of a gas at s.t.p is 22400cm3  

Standard temperature = 273 K  

 Standard pressure = 101325 N m -2  
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SECTION A. (46 marks) 

Attempt all questions in this section. 

1. The boiling point elevation value and relative molecular mass of ethanoic acid is 

affected by its association in solution. 

(a) What is meant by the term association?      (01 mark) 

_____________________________________________________________________ 

_____________________________________________________________________ 

(b) Explain how association of ethanoic acid in solution affects the boiling point 

elevation value and its relative molecular mass.     (03 marks) 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

(c) 0.53g of an organic compound A with a simplest formula of C8H8O in 22g of 

ethanoic acid lowered the freezing point of ethanoic acid by 0.78K.  The kf for 

ethanoic acid is 3.89Kmol-1 kg-1.  Determine the molecular formula of A. (02 marks) 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 
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2. Beryllium like aluminium reacts with sodium hydroxide solution but other group 

(II) elements do not. 

(a) State reasons why;  

(i) Both beryllium and aluminium react with sodium hydroxide solution. (02 marks) 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

(ii) Other group (II) elements do not react with sodium hydroxide solution but 

beryllium does.         (02 marks) 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

(b) Write an equation for the reaction of Beryllium with sodium hydroxide solution.  

        (01 mark) 

_____________________________________________________________________ 

_____________________________________________________________________ 

3. (a) Complete the equation below and  Give the IUPAC name of the major product. 

(01 mark) 

(CH3)2 CHCH CHCOOH  NaOH(s)/ CaO (s)  _____________________ 

      Heat     

The IUPAC name of the major product 

_____________________________________________________________________ 

(b) When the major product was reacted with hydrogen bromide followed by sodium 

in presence dry ether, compound H was formed. Write the IUPAC name and 

structural formula of H.         
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(i) Structural formula H;          (01 mark) 

_____________________________________________________________________ 

 (ii) IUPAC name of H;         (01 mark) 

_____________________________________________________________________ 

 (c) Write an equation and mechanism for the reaction that shows the conversion of 

the major product to 3-Methylbutan-2-ol.      (03 marks) 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

4. (a)  Complete the following equations for nuclear reaction.   (02 marks) 

(i)     
       + ____________                 

        +    4   
  

 

(ii)  _________________          
           +      

(b) The diagram below demonstrates the behavior of radioactive particles. 
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Giving a reason in each case, state which group of radiations is represented by:  

(i)  Letter T           (01 mark) 

_____________________________________________________________________ 

_____________________________________________________________________ 

 (ii) Letter D          (01 mark) 

_____________________________________________________________________ 

_____________________________________________________________________ 

 (iii) Letter W.          (01 mark) 

_____________________________________________________________________ 

_____________________________________________________________________ 

5. Complete the following equations and write a mechanism for the reaction that 

occurs. 

 

(a)     Conc. H2SO4         ______________________ (2
 

 
 marks) 

    Heat 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

 

 

 

 

OH 
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(b)  CH3CH2Cl                   NaOH (aq)     ______________________(2
 

 
 marks) 

       Heat  

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

 

6. The table below shows the solubility (gdm-3) of the hydroxides of group (II) 

elements. Use the information to answer the questions below. 

Compound  Mg(OH)2 Ca(OH)2 Sr(OH)2 Ba(OH)2 

 

 

Solubility (gdm-3) 0.10 1.50 8.90 33.20 

 

 

(a) State the trend in the solubility of group (II) hydroxides.      (0
 

 
  Mark) 

_____________________________________________________________________ 

_____________________________________________________________________ 

(b) Explain the trend in (a) above.        (2
 

 
 marks) 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 



DA SUMMIT MIRROR SCIENCE EXAMINATIONS E.O.T 2  page 7   
 

(c) Comment and briefly explain the reaction of calcium hydroxide with dilute 

sulphuric acid.         (2marks) 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

7.  (a) Write the structural formula  and name of the functional group for the 

following.            (03 marks)  

Molecular 

formula  

Structural formula of 

functional group  

Name  of functional group 

C3H6O2   

C4H6   

C4H8O   

 

(b)  Name one reagent that can identify the functional group in C3H6O2 and state what 

is observed when the reagent is reacted with the function group given. (01 mark) 

Reagent. 

_____________________________________________________________________ 

Observation. 

_____________________________________________________________________ 

(c) Write equations to show how one isomer of C4H6 can be converted to               

  2-Iodobutane.          (02 marks) 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 
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8. (a) What is meant by the term  steam distillation.     (01mark) 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

(b) When Bromo benzene was steam distilled at normal atmospheric pressure of 

760mmHg, the distillation temperature was found to be 95.70C. At the same 

temperature, the vapour pressure of water was 640mmHg. Calculate the percentage 

composition of Bromobenzene in the distillate.      (03 marks) 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

9.  Explain the following observations.  

(a) Alkanes are generally unreactive organic compounds.      (02 marks) 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 
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 (b)  The first ionization energy of Aluminium is less than that of Magnesium. 

.           (02 marks) 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

 

 

SECTION B. (54 Marks) 

Attempt any six questions from this section. 

10.  (a) An organic compound Y when ozonolysed followed by hydrolysis with water 

in presence of metallic zinc and ethanoic acid, CH3CH2COCH3 and CH3CHO are 

formed.  

(i) Write the structural formulae and IUPAC name of Y.    (01 mark) 

_____________________________________________________________________ 

_____________________________________________________________________ 

(ii) State what is observed when Y is treated with sodium hydrogen carbonate 

solution.          (01 mark) 

_____________________________________________________________________ 

_____________________________________________________________________ 

(b)  Write equations to show how;  

(i)  Compound Y can be converted to 3-methylpentan-2-ol.    (02 marks) 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 
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_____________________________________________________________________ 

 

(ii)  CH3CH2COCH3 can be converted to 3-Bromobutan-2-ol.      (03 marks) 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

(c)  Write an equation and a mechanism for the reaction that occurs when compound 

Y is reacted with bromine in presence of carbon tetrachloride.    (02 marks)  

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

   

11.  Miscible liquids form solutions that are either ideal or non-ideal. 

(a) Explain what is meant by an ideal solution.     (02 marks) 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

(b)  When water and nitric acid (860C) are mixed, they form a miscible liquid mixture 

that deviates positively from Raoult’s law. 
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(i) Explain why the mixture deviates from Raoult’s law positively.  (03 marks) 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

(ii) Draw a well labelled temperature-composition diagram for the mixture. 

(Azeotropic mixture composition and boiling point are 86% nitric acid and 120.50C)  

           (02 marks) 
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(iii) Explain   what happens when 80% of the solution containing nitric acid is 

fractionally distilled.         (02 marks) 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

12. When 0.155g of an organic compound W was burnt in oxygen, 0.220g of carbon 

dioxide and 0.135g of water were formed. 

(a) Determine the empirical formula of W.       (02 marks) 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

(b) When 0.225g of W was vapourised at 1270C and 760mmHg, it occupied a volume 

of 119.11cm3.  

(i) Determine the molecular formula of W.      (03 marks) 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 
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(ii) Compound W when reacted with sodium metal, bubbles of a colourless gas are 

evolved.  Write the structural formula and IUPAC name of compound W. (01 mark) 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

(c) Write equations to show how compound W can be obtained from chloroethane.  

           (03 marks) 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

 

13. (a)  Define the term Electronegativity.       (01 mark) 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

(b) The table below shows the electronegativity values of elements of group (II) of the 

periodic table.  

Element  Be Mg Ca Sr Ba 

Electronegativity  1.57 1.31 1.00 0.95 0.89 

 State the trend in the electronegativity values of the elements.    (01 mark) 

_____________________________________________________________________ 

_____________________________________________________________________ 

(c) Explain; 
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(i) Why beryllium has the highest electronegativity value.    (02 marks) 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

(ii) The trend stated above in (b).        (03 marks) 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

(d) Explain why the first electron affinity of oxygen is -141.4KJmol
-1

 while the second 

electron affinity is +844 KJmol
-1

.       (02 marks)  

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

14.  (a) Write the formula of one functional group that can be identified using the 

following reagents. In each case state what was observed and write an equation for 

thee reaction that occurs.   

(i) Alkaline potassium manganate (VII) solution.     (03 marks) 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 
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(ii) Ammoniacal silver nitrate solution.       (03 marks)  

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

(b) When butan-1-ol and Butan-2-ol are dehydrated with concentrated sulphuric acid 

at 1700C, they yield the same principal product. 

(i) Write the structural formula and name of the principal product formed. (01 mark) 

_____________________________________________________________________ 

_____________________________________________________________________ 

(ii) Explain why dehydration of both alcohols gives the same product.  (02 marks) 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

15. (a) State Graham’s law of diffusion.       (01 mark)  

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

 (b) Two pieces of cotton wool were each soaked separately in concentrated ammonia 

solution and concentrated hydrochloric acid respectively and simultaneously inserted 

into opposite ends of a horizontal wide glass tube. After a short time a white ring was 

formed across the tube. If the distance between the inner surfaces of the cotton wool 

plugs is 50cm.  
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(i) Name the white ring.            (01mark) 

_____________________________________________________________________ 

_____________________________________________________________________ 

(ii) Write the equation leading to formation of the white ring.     (01mark) 

_____________________________________________________________________ 

_____________________________________________________________________ 

(iii) With a reason, state to which end of the horizontal wide glass tube was the white 

ring nearer.          (02 marks)  

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

 (c) Determine how far from the ammonia plug the white ring is formed.  (04 marks) 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

16.  Compare the reaction of; 

(a) Sodium and magnesium with water.       (03 marks) 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 
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(b) Beryllium carbide and calcium carbide with water.     (03 marks) 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

(b) Aluminium and sodium with sodium hydroxide solution.   (03 marks) 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

17. (a) State what is meant by the following terms; 

 (i) Cryoscopy          (01 mark) 

_____________________________________________________________________ 

_____________________________________________________________________ 

(ii)  Colligative property         (01 mark) 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

 (b) The table below shows the freezing point of various concentrations of a non-

volatile solute T in water at 1 atmosphere. 

Concentration/ gdm-3 0   20 40 60 80 100 120 140 

 

Freezing point /0C 0  -0.11 -0.22 -0.32 -0.43 -0.54 -0.65 -0.76 

 

 

(i) Plot a graph of freezing point depression against concentration.  (04marks) 
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 Using the graph above determine the relative molecular mass of T.  

(Kf for water =1.860Cmol-1 kg-1)       (03 marks) 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

____________________________________________________________________ 
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_____________________________________________________________________ 

 

END 

WISH YOU SUCCESS AND NICE HOLIDAYS 


