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INSTRUCTIONS: 

i) The paper consists of TWO sections, section A and section B. 

ii) Section A is compulsory (30 marks). 

iii) Answer any two questions from section B (each 20 marks). 

iv) There is a periodic table on the last page. 
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SECTION A (COMPULSORY) 

QUESTION ONE (30 MARKS) 

a)        The grid below shows part of the periodic table. Use it to answer the questions that 

follow.   

The letters do not represent actual symbols. 

         

N      S U V 

P R     T  W 

Q         

         

i) Elements P and Q are s-block elements. Explain.           (1 mark) 

ii) Which of the elements in the periodic table has the highest atomic radius? Explain  

                            (2 marks) 

iii) Identify the most reactive non-metal in the periodic table. Explain your answer (2 

marks) 

v) Compare and explain the atomic radius of P and T.    (2 marks) 

vi) The second ionization energy of R is higher than its first ionization energy. Explain.  

(2 marks)  

vii) Element N and R are diagonally related due to their similarities in atomic and ionic 

radii. State three similarities between N and R compounds.   (3 marks)  

b)  Most Aluminium salts are acidic in solution. Starting with [Al(H2O)6]
3+  show how the  

 ion forms an acidic solution.       (3 marks) 

c)  Explain why the solubility of alkaline earth metal, hydroxides in water increase down  

 the group.         (2 marks) 

d)  (i)  Write the electron configuration of the following elements/ions (4 marks) 

1. Cu  

2. Xe  

3. P3-  

4. Ca2+  

(ii)  Compare and contrast the radius of Ca atom and Ca2+ ion.  (2 marks) 
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e)  Write a balanced equation for the following reactions:   (5 marks) 

(i) Mg3N2 with H2O  

(ii) Li with N2  

(iii) Heating LiNO3  

(iv) NF3 with H2O  

(v) SeCl4 with AgF 

f)  Alkali metals are prepared by electrolysis of their fused chlorides and not through  

 electrolysis of their solutions. Explain this statement.     (2 marks) 

 

SECTION B (ANSWER ANY TWO QUESTIONS) 

QUESTION TWO (20 MARKS) 

a) Calculate the effective nuclear charge on  

(i) a 3d electron in 34Ge               (2 marks)  

(ii) the outermost electron in 15P              (2 marks) 

b) Briefly discuss any five (5) chemical properties of group alkali metals        (10 marks) 

c) State any three uses of the following compounds 

(i) Calcium oxide / Quicklime               (3 marks) 

(ii) Plaster of paris, CaSO4.H2O              (3 marks) 

QUESTION THREE (20 MARKS) 

a) The chemistry of Beryllium resembles that of Aluminum and differs from the other group 

II elements. Illustrate this with suitable examples.           (10 marks) 

b) Boron chloride, BCl3 is electron deficient;  

(i) What are electron deficient compounds?            (2 marks) 

(ii) By using Lewis structures draw the structure of AlCl3 and SiCl4 and indicate which  

                  of the two is an electron deficient compound.            (8 marks)  

QUESTION FOUR (20 MARKS) 

a) Explain the following trends: 

(i) Alkaline earth metals are better electric and heat conductors than alkali metals along a   

given period.                (2 marks) 

(ii) A mixture of dilute KOH and aluminium pieces is used to open blocked drains.  

        (2 marks) 
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(iii) Both Gallium and Aluminium are group 13 elements with Ga having more occupied 

shells than Al. However, Ga has a smaller atomic radius than Al.         (3 marks) 

(iv) BeO is almost insoluble but BeSO4 in soluble in water.           (3 marks) 

b) By using relevant chemical equations, classify the following oxides as neutral, acidic, 

basic or amphoteric.          

(i) Al2O3                     (2 marks)
 
  

(ii) NO2,                  (2 marks) 

(iii) NO                   (1 mark) 

(iv) P2O5                     (2 marks)  

(v) Sb2O3                      (3 marks) 

QUESTION FIVE (20 MARKS) 

a) Define the following terms: 

(i) Covalent radii                  (1 mark) 

(ii) Ionic bond                  (1 mark) 

(iii) Oxidation number                 (1 mark) 

(iv) Ionization energy                 (1 mark) 

(v) Isoelectronic species (ions/atoms)               (1 mark) 

(vi) Polarisation                  (1 mark) 

b) Explain the following statements: 

(i) Xenon has a closed shell configuration but forms compounds with fluorine.    (2 marks) 

(ii) The boiling point of noble gases increases down the noble gas family.          (2 marks) 

(iii) Noble gases have zero electron affinity.             (2 marks) 

(iv) Halogens are coloured and on moving from F2 gas to I2 solid, the colour of halogens 

becomes darker.                          (2 marks) 

(v) Generally, halogens are non-metals. However, fluorine shows non-metallic 

characteristics while Astatine shows some metallic properties as well.               (2 marks) 

c) Aluminium (III) chloride forms a dimer structure with both covalent and dative bonds 

among its atoms. Draw its octet structure and clearly label the bonds.        (4 marks) 
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