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Question ONE (Compulsory 20 marks)

a) Define the following terms as applied to number systems ;

i) radix

ii) weight (2marks)

b) Perform the following conversions 

I) 42.312510  to binary

II) 110101.10102 to decimal

III) 4738   to hexadecimal
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iv) 3578 to decimal (6 marks)

c) Perform the following operations 

 i) BA16  +A516

ii) 168 +348

iii) -18-27 using 2’s complement addition

iv) 15-9 using 1’s complement addition (8marks)

d) i) Convert 101110101012to gray code 

ii) Add the following two BCD Numbers

88+52 (4 marks)

Question TWO

a) i) An operator is typing in a BASIC program at the keyboard of a certain   microcomputer. 

The computer converts each keystroke into its ASCII code and stores the code in 

memory. Determine the codes that will be entered into memory when the operator 

types in the following BASIC statement;     GOTO 25

ii ) The Following ASCII coded message is stored in successive memory locations in a 

computer;

    1010011     1010100      1001111  1010000  What is the message ? (2 marks)

b) i) Draw the truthtable for converting 3 bit binary code to 3 bit gray code

ii) Write the expressions for g2 ,g1¿ g0

iii) Minimize the expressions using Karnaugh maps

          iv) Draw the resulting logic circuit for the minimized expression (10 marks)

              c)  Determine 

(i) the excess-3 equivalent of  237.7510  

 (ii) the decimal equivalent of the excess-3    number  110010100011.01110101.
(2marks)
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d)           i) Locate the error in the following data which are being transmitted  with the odd     parity

Data Row parity 
bit

101010 0
110101 1
011100 0
011111 0
011101 1
110110 Column 

parity bit

     ii) A transmitter   is sending ASCII coded data  to a receiver with an odd parity  bit. Show the actual 

codes  when the transmitter is sending the message ‘HELLO’ (append the appropriate parity bit 

at the end of each  code word ). (4 marks)

Question THREE

a) i) Prove by truth table that ; A .B=A +B

ii) Simplify the following logical expressions using Boolean 

algebra;

I)  X= AC +ABC +A BC+ABC

II)  F= A+B+C (7 marks)

b) Use Karnaugh map to simplify the following expression

i) F=A BC +ABC +BC +A C

ii) F(a,b,c,d) =∑(2,3,7,8,9,10,11) (5 marks)

c) Implement the following Boolean expression using NAND gates only

F=A  B +AB (3 marks)

d) i) Write the Boolean expression of figure Q 3d(i) and reduce it using Boolean 
identities
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Figure Q3d

ii) Find the min-terms  of F=AB +C  and Write the expression in the form 
Σ(a,b,c) (5 marks)

Question FOUR 

a) i) Draw a diagram of  a 4bit parallel adder and Explain how   it is used  to add the 
two numbers  1110 in register A and 1010 in register B

ii) With the aid of a diagram, Show how two half adders may be connected to 
realize a full adder (7 marks)

b) Design a  half subtractor and Draw the logic diagram (6 marks)

c) Design a decimal to BCD encoder and implement it using OR gates  only (7 marks)

Question FIVE

a) With the aid of a  logic diagram and state table ,explain the operation of the leading edge triggered 
J-K flip flop (8 marks)

b)  Use the negative-edge-triggered RS flip-flop truth table to explain Q changes of state with time in 

Figure Q5b (4 marks)
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Figure Q 5b

c) Design  a synchronous counter employing D Flip-flops to count in  the sequence 

0            5 2        4             9               11 (8 marks)


