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SOUTH EASTERN KENYA UNIVERSITY 
UNIVERSITY EXAMINATION 2013/2014
FIRST YEAR SECOND SEMESTER EXAMINATION FOR THE BACHELOR OF COMPUTER SCIENCE

BIT 109 -DIGITAL ELECTRONICS

Date: 18th December 2013





Time: 2:00-4:00PM
INSTRUCTIONS:  
1. Attempt question ONE and any other TWO questions.

2. Question one carries 30 marks while the rest carry  20 marks each

QUESTION ONE (30 MARKS)
(a) (i) Name number systems used in digital process




(4 marks)
     (ii) What is a code? 







(1 mark)

    (iii) What negative value in decimal system does 100110112 represent? 

(2 marks)

    (iv) Express decimal 724 in 8’s compliment




(2 marks)

    (v) Express decimal 724 in 10’s compliment. 




(2 marks)

(b) (i) What is Boolean algebra?






 (1 mark)

     (ii) Name the algebraic operators permitted in Boolean algebra.


 (3marks)

(c) (i) Add the following binary numbers and prove your answer


(3 marks)

       (a)   10011+ 10100                         (b)    10011 + 11100
(d) Express each of the following in 8-bit sign magnitude form    
    (i) +34 (ii) +120  (iii) -40  (iv) -118





(4 marks)

(e) Demorganize the function 
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(3 marks)

(f) Show the logic circuit for the Boolean equation
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Then, simplify the circuit as much as possible. 




(5 marks)

QUESTION TWO (20 MARKS)
      Convert the following binary numbers 

00110110, 10101110, 11111000 into their

a) Decimal







(5 marks)

b) Hexadecimal







(5 marks)
c) Excess-3-code







(5 marks)

d) 10’s complement equivalence. 




(5 marks)

QUESTION THREE (20 MARKS)
(a) The binary numbers listed below have a sign bit in the most left position. Negative 

numbers are in their 2’compliment form. Perform the arithmetic operations indicated and leave results, if negative, in signed 2’s compliment form. Verify your results.

(i) 001110 + 110010





(3marks)

(ii) 1111 0001 + 0000 1111




(4 marks)

(iii) 010101 -111 000





 (4 marks)

        (b) Suppose a three-variable truth table has output for these input conditions: 000,

              010, 100, 110. 
(i) What is the sum- of- products equation? 


(3 marks)

(ii)  Simplify the Boolean equation 



(3marks)

(iii) Describe the logic circuit resulting in (ii) above

 (3 marks)

QUESTION FOUR (20 MARKS)
(a) What is a full-adder?






(2 marks)

(b) Explain the parallel operations of a full-adder.


(6marks)

(c) Distinguish between a multiplexer and a demultiplexer.

 (6marks)

(d) State the First De’Morgans law and prove it using truth tables    (6marks) 

QUESTION FIVE (20 MARKS)
(a) From the truth table below, design a Karnaugh map.


 (6 marks)

(b) Simplify the Boolean expression and the corresponding logic circuit. (14 marks)

	A
	B
	C
	D
	Y

	0
	0
	0
	0
	0

	0
	0
	0
	1
	0

	0
	0
	1
	0
	1

	0
	0
	1
	1
	1

	0
	1
	0
	0
	0

	0
	1
	0
	1
	0

	0
	1
	1
	0
	1

	0
	1
	1
	1
	1

	1
	0
	0
	0
	0

	1
	0
	0
	1
	0

	1
	0
	1
	0
	1

	1
	1
	0
	0
	1

	1
	1
	0
	1
	0

	1
	1
	1
	0
	1

	1
	1
	1
	1
	0
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