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SCHOOL OF EDUCATION AND BUSINESS
BACHELOR OF INFORMATION COMMUNICATION TECHNOLOGY 
           UNIT CODE/NAME: BCT 121: DISCRETE MATHEMATICS
            January-April 2025/2026 End Semester Exam -Time: 2 Hours
Instructions:  Answer Question ONE (Compulsory) and any other TWO questions.
QUESTION ONE (30 Marks) COMPULSORY.
a) 


Find the product set  given that  and .                      (4 Marks)
b) Explain what is meant by a mathematical proposition as used in Logic, then use Truth table to determine the validity of the compound proposition:  .               (4 marks)
c) Find the number of distinguishable arrangements of the letters in the word MISSISSIPPI.
                                                                                                                               (3 Marks)
d) Scott Christian University Alumni representative committee comprising of 4 ladies and 5 gentlemen is to be chosen from 8 ladies and 7 gentlemen. In how many ways can this be done? 
(3 Marks)
e) 





[bookmark: _Hlk95996622][bookmark: _Hlk95996851][bookmark: _Hlk95996770]Given that  and . Let be a relation from  todefined by 
i) Determine the matrix of the relation.                                         (4 Marks)  
ii) [bookmark: _Hlk95999908]Draw the diagram of the relation.                                              (3 Marks) 
f) 


[bookmark: _Hlk95979831]Given that   and .Find the composite function  . (3Marks)
g) Find  Mod                                                                                            (3 Marks)
h) Count the number of distinguishable arrangements of the letters in the word EQUATIONS that start with a consonant.                                                                                    (3 Marks)
                                                                                                                       

                                                                                                                              
                                                                                                          


 QUESTION TWO (15 Marks)
a) Let the universal set  . Given that , and .
i) Explain what is meant by the term Venn diagram.                                         (2 Marks)
ii) Display the above information in a Venn diagram.                                         (4 Marks)
iii) Shade the region representing                                                (2 Marks)
iv) List the set                                                                              (2 Marks)
b) A committee of 10 is to be chosen from 10 men and 7 women. In how many ways can it be formed if at least 6 men are to be in the committee?                                                  (5 Marks)

QUESTION   THREE (15 Marks)
a) 
Find the inverse of the function:  .                                                        (3 Marks)
b) Use truth table to determine the validity of the compound proposition:

              						                 (4 Marks)
c) 
Determine using Euclidean Algorithm.                                             (4 Marks)
d) Evaluate the following:
[bookmark: _Hlk95998017]Mod                                                                                 (2 Marks)
e) If   find                                                          (2 Marks)
                                                             
QUESTION FOUR (15 Marks)
a) Prove that  , hence solve the equation   .                                   (6 Marks)
b) 
Simplify  						             ( 4 Marks)
c) Use mathematical induction to prove that the following proposition holds for all positive integers:                       (5 Marks)
QUESTION FIVE (15 Marks) 
a) 





There are students in a class and they study either mathematics or English or both mathematics and English. Let be the set of students studying mathematics and the set of students studying English. Given that  and , find .(4Marks)                                                                                                                                                                                                                                                                                                                                                                                                                 
b) 
[bookmark: _Hlk95999254]A relation on the set     is defined by: 

     
i) Determine whether R is an equivalence relation.                                        (3 Marks)
ii) Construct an adjacency matrix for the relation R.                                      (3 Marks)
iii) Draw the diagram of the relation R.                                                           (2 Marks)
c) Given that  determine , the power set of the set .  (3 Marks) 
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