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SPS 3250/3255: DIGITAL LOGIC 
 

DATE: OCTOBER 2020                                                                                   TIME: 2 HOURS 
 
INSTRUCTIONS: Answer question one and any other two questions 
 

QUESTION ONE (30 MARKS) 

a) Convert the following binary numbers to gray-code 

i. 110110        (1 mark) 

ii. 11001101        (1 mark) 

b) Design a logic circuit of a 3-input NoR gate and then prepare its truth table 

(4 marks) 

c) State two applications of multiplexers      (2 marks) 

d) Simplify the logic expression using k-map  

−−
=+= BABAABY         (3 marks) 

e) Convert the decimal numbers to binary and then to hexadecimal  

i. 426         (3 marks) 

ii. 83         (3 marks) 

f) Prove that  

BCACAABBA +=+++ ))((       (4 marks) 
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g) Differentiate between S-R and J-K flip flops     (4 marks) 

h) Convert the logic expression to standard product of sums (pos) 

( ))(
−−

+++ CACBA         (4 marks) 

i. State two types of memories       (1 mark) 

  

    QUESTION TWO (20 MARKS) 

a) What is a truth table        (2 marks) 

b) Given the logic expression  

CBBAY )( +=
−

 

i. Prepare a truth table        (3 marks) 

ii. Design the logic circuit to realise the expression    (2 marks) 

c) Convert the Hexadecimal numbers to decimals  

i. (3FD)16        (2 marks) 

ii. (7F)16         (2 marks) 

d) Design logic circuits for the logic expressions 

i. ( ABCCBA ++
−

)        (3 marks) 

ii. ))(( BCAACBA +++       (3 marks) 

e) Convert the decimal numbers to their BCD equivalents 

i. 4297         (2 marks) 

ii. 96         (1 marks) 
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     QUESTION THREE (20 MARKS) 

a) What is a multiplexer         (2 marks) 

b) Design a 16x1 multiplexer using 4x1 multiplexers     (4 marks) 

c) Explain how a parallel full adder can be used to ADD two binary numbers 

110101 == BA         (6 marks)

         

d) State two applications of shift registers     (2 marks) 

e) Simplify the logic expression using Boolean algebra 

ABABBAF +==
−

        (6 marks) 

               

QUESTION FOUR (20 MARKS) 

a) Define the following terms 

i. K-map         (2 marks) 

ii. Standard POS form       (2 marks) 

b) Convert the logic expressions to standard sum of products (sop) form  

i. 
−−

++ CABABA        (3 marks) 

ii. BCCAAB ++
−

       (3 marks) 

c) Given the logic expression  

−−−−−−−−−
++++= CBACABCBACBACBAF  

i. Map the expression onto k-map     (2 marks) 

ii. Simplify the expression using k-map     (3 marks) 

d) Convert the following logic expression to standard product of sum 

i. 






 +++






 ++






 ++
−−−

DCBADCACBA     (3 marks) 

ii. ( ) 






 ++
−

CABA        (2 marks) 


