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SCS 2100 : CHEMISTRY 

  
DATE: DECEMBER 2019           TIME: 1½ HOURS 

INSTRUCTIONS:  Answer question one and any other two questions.  
 

QUESTION ONE (30 MARKS) 

a) Calculate the number of neutrons and electrons in the following elements;(2 Marks) 

(i) ���
��   (ii)  ����

	�  

b) Define the terms catalyst and catalysis     (2 Marks) 

c) Define alloys and give two example       (2 Marks) 

d) (i)   Define; Atomic number and mass number which is the only atom having same values 

for atomic number and mass number.      (2 Marks) 

e) Mention any two physical properties of water.    (2 Marks) 

f) Give any three physical properties of metals.     (3 Marks) 

g) Explain the three fundamental particles of an atom. What is the charge carried by each of 

them?          (3 Marks) 

h) (i)  Explain any two applications of PH.     (2 Marks) 

(ii) Define ionic product of water. Give its mathematical statement. What is its value 

at 25°�.        (3 Marks) 

i) Illustrate the formation of ionic bond and covalent bond with an example (5 Marks) 

j) What do you mean by dual nature of matter? An electron is associated with a wavelength 

of 10mm. Calculate the velocity of the electron (ℎ � 6.63 � 10��	��, Mass of electron is 

9.1 � 10��	���        (3 Marks) 
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QUESTION TWO (15 MARKS) 

a) Pure oxygen was first made by heating mercury(ii) oxide 

HgO(s) Hg(s) + O2(g)  
(i)  Balance the equation       (1 Mark) 

(ii)  How many grams of mercury and how many gram of oxygen are formed from 
45.5 grams of HgO?       (4 Marks) 

b) (i)  Differentiate between isobars and isotopes    (2 Marks) 

 
(ii)  The atomic masses of the two stable isotope of boron, 10B(19.78%) and 11B(80.22%) 

are 10.0129 amu and 11.0092 amu, respectively. Calculate the average atomic mass of 

boron.          (3 Marks) 

c) What is the difference between a binary ionic compound and a binary molecular 
compound.         (4 Marks) 

d) What amount (moles) of each ion is in;7.42 � 10��formula units of copper (ii) nitrate 
dissolved in water.        (1 Mark) 

QUESTION THREE (15 MARKS)  

a) Draw , label and explain all parts of an electromagnetic wave.  (3 Marks) 

b) Distinguish between homogeneous mixture and heterogeneous mixture. Give two 

examples for each.        (4 Marks) 

c) Give four examples for each of the following;    (2 Marks) 

(i)  Atom 

(ii) Molecule  

d) Distinguish between substance and a mixture.    (2 Marks) 

e) The mass of an atom of hydrogen is 1.673 � 10��	 grams. How many atoms are in a 

10.0g of hydrogen?        (4 Marks) 

QUESTION FOUR (15 MARKS) 

a) Calculate empirical and molecular formular  of a compound that contain 80.0% C, 20.0% 

H  and has a molar mass of 30.00 g.      (3 Marks) 

b) Differentiate between acidic buffer and basic buffer. Give one example in each(2 Marks) 

c) Using S,P,d,& f notation, give  the electronic configuration of the following elements; 

Write their orbital diagrams and noble gas core;    (3 Marks) 
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(i) Potasium (19) 

(ii) Oxygen (8) 

(iii) Calcium (20) 

(iv)  Sodium (11) 

d) (i)  Define molarity        ( 1 Mark) 

(ii)  Calculate the molarity of a solution containing 4 grams of sodium hydroxide (NaOH) 

in 200ml of solution. 

Na(23�     O(16)       H(1)       (2 Marks) 

e) (i)   Differentiate cations and anions and give two examples in each. (2 Marks) 

(ii)  Give two properties of a charge      (1 Mark) 

(iii) Determine the oxidation number of carbon in the oxalate ion ��O	
��     (1 Mark) 


