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INSTRUCTIONS TO CANDIDATES 

 

• The paper consists of two sections. 

• Section A is compulsory. 

• Answer any two questions from section B. 

 

ADDITIONAL DATA: 

Planck’s constant, (h) = 6.6262 x 10-34 Js 

Speed of light, (c) = 2.998 x 108 ms-1 

Periodic table 
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QUESTION ONE (30 MARKS) 

a) Define an isotope         (2 marks) 

b) The figure below is a general representation of elements in the periodic table. Identify the 

information represented by the letters x and y.      (2 marks) 

x =___________  

     y = ___________ 

c) There are 3 isotopes of magnesium that occur in nature. Their abundances and masses are 

listed below: 

Isotope % Abundance Mass (amu) 

24 Mg 78.99% 23.98504 

24Mg 10.00% 24.98584 

24Mg 11.01% 25.98259 

 

Calculate the atomic weight of magnesium      (3 marks) 

d) A 0.3367 g sample of primary standard grade Na2CO3 required 28.66 mL of H2SO4 solution 

to reach the end point in a reaction. Calculate the molarity of the sulphuric acid. (rmm 

Na2CO3 = 106.0 g)         (3 marks) 

e) i Define Spectroscopy        (1 mark) 

ii A photon of electromagnetic radiation has a wavelength of 5.87 x 10-7 m. Express this 

 energy in kJ.         (4 marks) 

iii Describe how spectra is produced during absorption or emission of a photon of  

  electromagnetic radiation by atoms.       (6 marks) 

f) i Define a conjugate base         (1 mark) 

ii In the reaction below, identify the conjugate base and the acid    (1 mark) 

HNO3 + H2O NO3
- + H3O+
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g) i Identify the homologous series into which the following organic molecules A, B, C, 

 D and E belong.        (2 marks) 

CH3CH2CHCHCH3
CH3COCH2CH3

CH3CH2C(CH3)CH2

A B C

OH

O

NH2

D E  

ii Give the IUPAC name of each of the molecules in g (i) above.  (5 marks) 

 

QUESTION TWO (20 MARKS) 

a) Define electronegativity as used in reference to atoms of elements in the periodic table 

           (1 mark) 

b) Discuss the trend in the atomic radius of elements across period 3 of the periodic table. 

           (3 marks) 

c)  Given that: 

 

2HF (g)
H2 (g)+ F2 (g)

H = +537 kJ

1/2 C(s) + F2(g) 1/2 CF4(g)
H = -340 kJ

2 C(s) + 2 H2(g)
C2H4(g)

H = 52kJ
 

Find ΔHr° for;  

 C2H4(g) + 6 F2(g)
2 CF4(g) + 4 HF(g)    (4 marks) 

d) i Describe how atoms attains the  octet rule     (2 marks) 

ii Using dot (o) and cross (x) to represent electrons, show how carbon tetrafluoride is 

  formed.         (4 marks) 

e) State six postulates of the valence shell electron pair repulsion theory  (6 marks) 

 

QUESTION THREE (20 MARKS) 

a) Name four way of synthesizing of alkenes      (4 marks) 

b) Using an elaborate equation, describe the mechanism for the dehydration of propanol by 

sulphuric acid in the synthesis of propene.      (6 marks) 
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c) Show the mechanism of the reaction leading to the product(s) below: 

OH

H2SO4; H2O

50o C
+

 (10 marks)  

  

QUESTION FOUR (20 MARKS) 

a) Differentiate between nuclear fission and nuclear fusion    (2 marks) 

b) Describe nuclear transmutation and give an example     (3 marks) 

c) Explain the different types of radioactive decay               (10 marks) 

d) State five applications of radioactive isotopes     (5 marks) 

 

QUESTION FIVE (20 MARKS) 

a) i Describe an electrovalent bond      (2 marks) 

ii Use the VSEPR theory to predict the structure of ammonia molecule (NH3)  

            (2 marks) 

b) With examples, define weak and strong acid      (4 marks) 

c) Predict the products of the reaction below 

HBr

       (4 marks) 

d)  Using curly arrows, show the mechanism of the  reaction below    (8 marks) 

+ (CH3)2CHCH2Cl
AlCl3
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