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INSTRUCTIONS: Answer questions one and any other two questions  
                        Atomic numbers and atomic masses are given where necessary 
                        Use of scientific calculators is not allowed 
QUESTION ONE - (30 MARKS)  

a) Define Relative Atomic mass.       (1 Mark) 

b)  An ion  has electron arrangement of 2.8.8. 𝑃 ―

(i)  What is the atomic number of the element?    (1 Mark) 

(ii) To which group and period in the periodic table does the element P belong? 

(2 Marks) 

(iii) What type of bonds exist between the atoms of element P?  (2 Marks) 

c) The table below gives information of four elements represented by letters P,Q,R, and S. 

Study it and answer the questions that follow; 

The letters do not represent the actual symbols of the elements. 

Element Electronic Arrangement Atomic Radius (nm) Ionic Radius (nm) 

P 2: 8: 2 0.136 0.065 

Q 2: 87 0.099 0.181 

R 2:8:8:1 0.203 0.133 

S 2:8:8:2 0.174 0.099 
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(i) Which two elements have similar chemical properties?   (2 Marks) 

(ii) What is the likely formular of the sulphide of R?    (2 Marks) 

(iii) Which element is a non- metal? Explain.     (3 Marks) 

(iv) Which elements belong to the same group? Explain   (3 Marks) 

(v) Explain the trend in the atomic radii of the elements named in (iv) above, and state 

which is more reactive and why.      (5 Marks) 

(vi) Explain why ionic radius of Q is larger than its atomic radius.  (2 Marks) 

d) (i)   Water (H2O) has molecular mass of 18 but is a liquid at room temperature while 

hydrogen sulphite (H2S) has molecular mass of 34 but gaseous at room temperature. 

Explain.          (4 Marks) 

(ii)   A water molecule is said to be polar. Explain.    (2 Marks) 

(iii)  State the chemical test for water.      (2 Marks) 

 

QUESTION TWO (15 MARKS) 

a) Study the following structures and answer the following questions; 
(i)  CH3 CH CH CH3

 

(ii)  
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(iii)  

C H 3 C C H 2
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(iv)  CH3 CH2 CH = CH2
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(i) State two factors which are common to all five structures.   (2 Marks) 

(ii) Give two geometrical isomer and give their respective IUPAC names among the 

structures.         (4 Marks) 

(iii) Define position isomers and give two structure and names that are position isomers. 

(5 Marks) 

(iv) What is the IUPAC name of structure C? What kind of isomerism is displayed by C in 

relation to the others?       (3 Marks)  

(v) What is the general formula for alkynes?     (1 Mark)  

QUESTION THREE (15 MARKS) 

When naming compounds, oxidation numbers are very useful. 

a) (i)    Define oxidation number and explain how it is applied in redox reactions.(2 Marks) 

 

(ii)   State the oxidation number of the following species; 

     , , ,        (3 Marks) 𝑁𝑎 + 𝐶𝑙 ― 𝑂2

b) Calculate the oxidation numbers of ;      (6 Marks) 

(i)  N  in N2O 

(ii) Mn in  𝑀𝑛𝑂 ―
4

(iii) N in  𝑁𝐻 +
4

c) Chlorine gas and hydrogen sulphide gas react as shown in the equation below; 
 

(i) Using oxidation numbers, show that this is a redox reaction. (2 Marks) 

(ii) Identify the reducing reagent.      (1 Mark) 
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QUESTION FOUR (15 MARKS) 

a) (i)    State the difference between  empirical formula and molecular formula.(2 Marks) 

 

(ii)   Calculate the percentage of each element in the following compounds;  (6 Marks)   

       K2CO3 ( K = 39, C = 12, O = 16)

b) (i)   25cm3 of 2M NaOH is diluted to 175cm2. Find the new concentration. (4 Marks) 

 

(ii)  Calculate the number of chlorine ions in 250 cm3 of 1M solution of calcium chloride.  

         (3 Marks) (𝐿 =  6.02 𝑋 1023)

QUESTION FIVE (15 MARKS) 

a) (i)    Differentiate between atomic number and atomic mass.    (1 Mark) 
 
(ii)   Silicon consists of three isotopes. 

        Silicon – 28, 92.2 %        Silicon – 29, 4.7% and silicon – 30, 3.1%. 

        Find the relative atomic mass of silicon.     (5 Marks) 

b) Define ionization energy.       (2 Marks) 

c) Electron arrangement of an ion is 2:8:6. 

(i)  Write the electron arrangement of an ion of x.    (2 Marks) 

(ii) Ionic radius of x is larger than its atomic radius. Explain.  (3 Marks)


