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JARAMOGI OGINGA ODINGA UNIVERSITY OF SCIENCE AND TECHNOLOGY
SCHOOL OF BIOLOGICAL, PHYSICAL, MATHEMATICS AND ACTUARIAL SCIENCES
UNIVERSITY EXAMINATION FOR DEGREE OF BACHELOR OF SCIENCE IN BUSINESS INFORMATION SYSTEMS, CSSE AND IST
1ST YEAR 1ST SEMESTER 2022/2023ACADEMIC YEAR
MAIN CAMPUS

[bookmark: _GoBack]COURSE CODE: WMB9104
COURSE TITLE: LOGICAL FUNCTIONS
EXAM VENUE:  				 STREAM: BIS, CCSSE, IST
DATE:  21/12/2022				 EXAM SESSION: 15.00-17.00PM
TIME:  2.00 HOURS 
Instructions:
1. Answer question one (compulsory) and any other two questions.
1.  Candidates are advised not to write on the question paper.
1. Candidates must hand in their answer booklets to the invigilator while in the examination room.







QUESTION ONE( 30 marks COMPULSORY)
a) Define the following terms as used in computer 				       (3 marks)
i) Boolean algebra
ii) Proposition
iii) Tautotology
b) Complete the truth table: 							      (4 marks)
	P
	Q
	
	
	
	

	T
	F
	
	
	
	

	T
	T
	
	
	
	

	F
	F
	
	
	
	

	F
	T
	
	
	
	



c) Let and . Find 				      (3marks)
i) 
ii) 
iii) 
d) Find the mean of five numbers 2, 3, 5, 6 and 8 and hence calculate the standard 
deviation.(5marks)                                           

e) Divide by . 						(3 marks)
f) Complete the truth table for 					(4 marks)
	p
	q
	r
	
	
	
	

	1
	1
	0
	
	
	
	

	1
	0
	1
	
	
	
	

	0
	1
	1
	
	
	
	

	0
	0
	0
	
	
	
	


g) Convert the hexadecimal number  to octal by first converting it to binary and using similar rule to octal. 							(5 marks)
h) Give three advantages of octal and hexadecimal number system. 		(3 marks)
QUESTION TWO (20 marks)
a) Find two derivation trees for the sentence “the girl saw the boy with a telescope” using grammer context tree. 							(4 marks)
b) Suppose that we have three positions: r-it is raining, u- Joe takes his umbrella and w-Joe gets wet. Denote any individual with X. Write the hypothesis:		(7 marks)
i) 
ii) 
iii) 
iv) 
v) 
vi) 
vii) 
c) Identify the following as constants, variable, ground atomic formula or non-ground atomic formula. 								       (2 marks)
i) “Ccs205”
ii) p(X, x)
d) Let P, Q and R be propositional variables with P and Q true while R is false. Compute the truth value of. 						       (4 marks)
e) Convert 11.8125 to base 8. 							       (3 marks)
QUESTION THREE (20 marks)
a) Complete the truth table 							       (6 marks)
	P
	Q
	R
	
	
	
	
	

	T
	T
	T
	
	
	
	
	

	F
	T
	F
	
	
	
	
	

	T
	F
	T
	
	
	
	
	

	F
	F
	T
	
	
	
	
	

	F
	F
	F
	
	
	
	
	



b) Prove that the set 			      (6 marks)
c) Show that the set  with the operation defined (+) and  defined below is either Boolean algebra or NOT. 						                  (5 marks)
	+
	a
	b
	c
	d

	a
	a
	b
	c
	d

	b
	b
	b
	b
	b

	c
	c
	b
	c
	b

	d
	d
	b
	b
	d



	
	a
	b
	c
	d

	a
	a
	a
	a
	a

	b
	a
	b
	c
	d

	c
	a
	c
	c
	a

	d
	a
	d
	a
	d



Solve. 							   (3 marks)
QUESTION FOUR (20 marks)
a) Let P represent the statement “Fish can swim” and let Q represent the statement “7<3”. Rewrite each of the following symbolic statements in words and state the truth value of each statements.								(4 marks)
i) 
ii) 
b) Let  be a set. Show that .				(3 marks)
c) Show that  associated with the element  in a Boolean algebra is unique. (5 marks)
d) Write the function  as a disjunctive normal function.    (4 marks)
e) The length of a rectangular field is 30m greater than its width  metres. Find its width and perimeter if the area of the field is . 				(4 marks)
QUESTION FIVE (20 marks)
a) Prove that for everya element  in a Boolean algebra then the following statements hold: (10 marks)
i) 
ii) 
iii) 
b) The speed to the nearest mile per hour of 120 vehicles passing a check were recorded and grouped in the table below.
	Speed
	21-25
	26-30
	31-35
	36-40
	41-45

	Number of Vehicles
	22
	48
	25
	16
	9


Estimate the 									    (7 marks)
i) Mode
ii) Mean 
iii) Median
iv) Standard deviation
c) Convert 7.68 to binary equivalent and hence use the answer to change to octal system.                     (3 marks)
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