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INSTRUCTIONS TO CANDIDATES.

1.    The total marks for this exam is 100 marks.


2.
There are TWO (2) SECTIONS in this paper: Section A and Section B
3.
Answer ALL questions in the answer booklet provided.

DO NOT OPEN THIS QUESTION PAPER UNTIL YOU ARE INSTRUCTED TO DO SO

THIS QUESTION PAPER CONSISTS OF 5 PRINTED PAGES INCLUDING THIS PAGE
SECTION A: SHORT ANSWER QUESTIONS (5 QUESTIONS, 30 MARKS) 

Instruction: Answer ALL questions. You need to show all the required working steps to show how you arrive at the solutions.
Question 1

Do the following conversion:
(a) 10002 to decimal
[2 marks]
(b) 130.2510 to binary
[2 marks] 

(c) FFED16 to binary
[2 marks]
(d) Based on the answer in question 1 (c) convert to octal
[2 marks]

Question 2 

Perform the subtraction operations below:
(a) 10’s complement for 6010 - 5010
[4 marks]

(b) 2’s complement for 110011012 - 101010112
[4 marks]

Question 3
(a) 
Write a truth table for AND gate

                                [2 marks] 

(b)
Write a truth table for NAND gate.

[2 marks]

(c) 
Describe the different between AND and NAND gates.
[2 marks]
Question 4

(a)
Explain why we need to group the number of 1’s in sum of product in Karnaugh Map. 

[2 marks]

(b)
In K-Map, the larger number of cells that we group will produce better results. Why?
[2 marks]

Question 5

(a) What is the different between standard form (e.g sum of product) and canonical form (e.g sum of minterm)? 

[2 marks]

(b) What is the different between sum of minterm and product of maxterm?

[2 marks]

SECTION B: STRUCTURED QUESTIONS (7 QUESTIONS, 70 MARKS) 

Instruction: Answer ALL questions. You need to show all the required working steps to show how you arrive at the solutions.
Question 1

Simplify the following equation using the theorems and postulates of Boolean Algebra:

(a) A’(A+B)
[2 marks]

(b) (B+AA)(A+B’)
[3 marks]

(c) 
A’(A+B) (B+AA)(A+B’)

[5 marks]

Question 2

Simplify the following using Karnaugh map:

(a) 
F(A,B,C) = A’B’ + AC’ + A’B
[5 marks]

(b) 
F (w,x,y,z) = ∑ (4,5,6,7,12,14)

     
d(w,x,y,z) = ∑(13,15) where d is the don’t care condition.
[5 marks]
Question 3
Given the following equation F(A,B,C) = AB+C

(a) Derive the sum of minterm for the given equation

[3 marks]

(b) Derive the sum product of maxterm for the given equation
[3 marks]

(c) Draw the circuit diagram for equation F.

[5 marks]

(d) Implement the function in question 2 (a) using NAND gates.

[5 marks]

Question 4

(a)   Design a circuit for an even parity generator, P, for three input variable x, y, z. Show the truth table, the XOR expression and the circuit diagram.

[10 marks]

(b)   Design a circuit that has a parity checker, C, for the even parity generator in (a).

[4 marks]
(c)
What is the function of XOR properties that are useful in digital logic?

[4 marks]

Question 5

Write a truth table for half adder and draw the logic circuit of a half adder.
[6 marks]
Question 6

Show the design of a full adder (with 3 binary input : a, b , cin) using a 3 x 8 decoder. 

[5 marks]
Question 7
(a) Describe the differences between sequential logic circuit and combinatorial logic circuit.
[5 marks]
---End of questions---
Page 1 of 5




Page 4 of 5




 Semester I 2016/2017





                 Digital Logic Design

