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M.Sc. DEGREE EXAMINATIONS, JANUARY 2010.
FIRST SEMESTER
COMPUTER TECHNOLOGY
XCS 114 DIGITAL PRINCIPLES
(Common to IT/SW)
(REGULATIONS 2007)

(Also applicable to 2009 Regulations)

Time : Three hours Maximum : 100 marks

10.

Answer ALL questions.
PART A — (10 x 2 = 20 marks)

Represent the state of 12 bit register 100010010111 in three decimal digit
Excess 3 code and in 8421 code.

State and prove absorption theory.
State the limitations of Karnaugh map.

What is the difference between behavioural modelling and data flow
modelling?

Write down the excitation table for SR flip flop.
When the two states are said to be equivalent in sequential circuit?

How many flip flops will be complemented in a 10-bit ripple counter to reach
the next count after the counts 1001101111 and 01111111117

The contents of a four bit register are initially 1011. The register is shifted six
times to the right with the serial input being 101111. What is the final content
of the register?

Define critical and non-critical race.

Define Essential Hazard.
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PART B — (5 x 16 = 80 marks)

Convert the following hexadecimal number to binary and then
convert the binary to octal.

(1) 68BE
(2) BABA. (8)

Represent the decimal number 5137 in BCD, Excess-3 code, 2421
code, 6311 code. (4)

Perform subtraction on the given unsigned numbers using 2’s
complement.
(1) 10011-10001

(2) 100010-100011. (4)

Or

For the Boolean function F = xy'z + x'y'z + w'xy + Wx'y + wxy (16)

@)
(i1)

(iii)

@iv)

@)

(i1)

1)

(i1)

Obtain the truth table of F and also the logic diagram.

Use Boolean algebra to simplify the function to a minimum number
of literals.

Obtain the truth table of the function from the simplified
expression.

Draw the logic diagram for the simplified expression and compare
the total number of gates with the (i).

Implement the function F = (AB’+CD’ )E + BC’(A + B) using multi
level NAND and Multilevel NOR circuits. (8)

Simplify the following Boolean function using four variable map. (8)
(A)A'B'C'D’+A'C'D’ + B'CD’ + A'BCD + BC'D
(B)F(A,B,C,D)=x (1,5,9,10,11,14,15)

Or

Design a combinational circuit that converts a four bit Gray code to
a four bit binary number. (12)

Write down the HDL description of four to one line multiplexer
using behavioural modelling. (4)
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Design a clocked synchronous sequential network which is having a
single input line x and a single output line z. An output of 1 is to be
produced coincident with the first 0 input symbol if it is preceded by
exactly one or three 1 input symbols. At all other times the network is to

produce 0 output and reset when an output of 1 occurs. (16)
Or

(i)  Write the HDL description for the construction of SR flip flop and D

flip flop. (8)

(ii) Explain in detail the JK flip flop and realise the JK flip flop using

SR flip flop. (8)

(i)  Explain in detail the ripple counters. (8)

(i1) Design Modulo-6 synchronous counter. (8)
Or

(i) Demonstrate how the serial mode of operation is carried out in

adder with shift register. (10)

(ii)) Write the HDL behavioural description a 4-bit universal shift

register. (6)

For the asynchronous sequential network operating in the fundamental
mode construct the excitation table, Transition table, State table, flow
table and flow diagram for the equations given below. (16)

’ r
V1 = XX ¥ X1X0Y 13 Yo = Xo¥1 T X9¥ 932 =YY T X T X5¥5;

Or
(i)  Explain in detail the methods for race free state assignment.  (12)

(i) Discuss about hazards in sequential circuits. (4)
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