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= You can submit your exam after the first hour.
Basic notions: The aims of the questions in this part are to evaluate the required minimal student knowledge and skills.
Answers in the pass category represent the minimum understanding of basic concepts: Digital Systems, Binary Number
Systems, Boolean algebra and Basic Logic Gates.

Question 1  Multiple Choice (8 marks)

Identify the choice that best completes the statement or answers the question.
1) Convert the hexadecimal number 14B,¢ to binary.

a) 110101000001, b) 000101001101,
c) 000101001011, d) 101101000001,
2) (134)3= ()16
a) 1DC b) CID
c) DC1 d) 1CD
3) Convert 59.72,, to BCD.
a) 111011 b) 0101100101110010
c) 1110.11 d) 01011001.01110010
4) The range of decimal numbers that can be written in 6 bit sign magnitude form:
a) -3l1to3l b) O0to64
c) -32 to 31 d) -64to64
5) The circuit given below implements the equation, * =48 + AC + ABC
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6) The logic circuit shown can be minimized to
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T) From the truth table below, determine the standard SOP expression.
Inputs COutput
A B C X
0 0 0 0
0 0 1 1
0 1 0 0
0 1 1 1
1 0 0 0
1 0 1 0
1 1 0 1
1 1 1 0

X=ABC+ABC+ABC
X=ABC +ABC+ABC
X=ABC+ABC+ABC

d) X=ABC+ABC+ABC
8) The K-map in the figure below shows the correct implementation of the expression:
X=ACD + AB (CD + BC).
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Ch CD <CD CD
AB| O 0 0 0
AB| © 0 1 1
AB| O 0 0 1
AB| © 0 0 1
a) True b) False



Familiar and Unfamiliar Problems Solving: The aim of the questions in this part is to evaluate that the student has some
basic knowledge of the key aspects of the lecture material and can attempt to solve familiar and unfamiliar problems of
Boolean Expression Simplification, Karnaugh Maps and Logic Diagrams.

Question 2 (2 marks)

Draw the Logic Circuit diagram for the following Boolean expression
Q=A+B+A.(C+B)

Question 3 (2 marks)

Simplify the following expression.
Q=BC.(C+D)+C.D+C+A




Question 4 (2 marks)

Examine the following truth table and then write both SOP and POS Boolean expressions describing the output:

Output
1

e Rl R R =1 E=1 =1 R=] =2
==Oo|o|=|= oo
=lol=lol=lol=lol0
Q= =D D=2

Question 5 (2 marks)

Express X + YZ as the sum of minterms.

Question 6 (4 marks)

Simplify the following Boolean expressions using a Karnaugh map.

F(A,B,C,D) = (C+ D) + ACD + ABC + ABCD + ACD
Solution

GOOD LUCK
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