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Instructions to candidates: 

1. Answer question One and Any Other Two questions. 

2. Mobile phones are not allowed in the examination room. 

3. You are not allowed to write on this examination question paper. 

 



    SECTION A: ANSWER ALL QUESTIONS IN THIS SECTION 

QUESTION ONE (30 MARKS)  

a) Convert the following numbers to binary number system   (3marks) 

i. 3710 

ii. 9216 

iii. 1F.C16 

b) Reduce the following using Boolean Algebra.     (5marks) 

i. Z=A[B+C(AB+AC)] 

ii. Z= ̅ ̅  + (     ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ +  ̅ ̅ ̅  

c) A four variable function is given by f(A, B, C, D) =Ʃm(0,2,3,4,5,7,9,13,15). Use a K-map 

to minimize the function.      (6marks) 

d) Sketch a block diagram of n-output demutiplexer.                                        (3marks) 

e) Find the maximum frequency of a clock pulse at which the 4-bit ripple counter operates 

reliably. Assume delay at the flip –flop is 40ns and the pulse width of stroble signal is 

25ns.                                                                                                            (4marks) 

f) Design a BCD to Excess -3 converter                                                         (9marks) 

SECTION B – ANSWER ANY TWO QUESTIONS IN THIS SECTION 

QUESTION TWO (20 MARKS)  

a) Convert the following binary numbers to Gray code:    (3 marks) 

i. 110112 

ii. 1011012 

iii. 110001102 

b) Verify the following equalities     (4marks) 

i.  ̅  ̅      ̅      ̅   

ii.    ̅   ̅      ̅       ̅         

c) Determine the role of the logic circuit shown in figure 2 c, find the logic equations for the 

outputs and draw up the corresponding truth table    (5marks) 

d) Differentiate between a multiplexer and demutliplexer    (2marks) 

e) Explain the principle of operation of a 2-bit asynchronous counter.  (6marks) 

 

 

 

 



QUESTION THREE (20 MARKS)  

a) Construct the truth table for the circuit shown in figure 3 a. Using a minimum number of 

NAND gates, propose a circuit to implement F.    (6marks) 

b) Draw the logic diagram of a full-adder using gates.    (4marks) 

c) Using a well labelled logic diagram, explain the operation of a J-K flip-flop.  

     (6marks) 

d) Simplify the following truth table using K-map method. Hence draw the logic circuit to 

implement Y.     (4marks) 

A                                   B                                    C                                   Y 

0 0 0 0 

0 0 1 1 

0 1 0 1 

0 1 1 1 

1 0 0 0 

1 0 1 0 

1 1 0 0 

1 1 1 1 

 

QUESTION FOUR (20 MARKS)  

a) Simply the following expression using De’Morgan’s theorems and Boolean algebra laws and 

rules.          (3marks) 

      ̅   ̅      ̅     ̅̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ 

b) Reduce the following function using K-map and realize the circuit, using logic gates.   

          (5 marks) 

            ̅   ̅ ̅        ̅  

c) Differentiate between synchronous and asynchronous counters.    

          (2marks) 

d) State the four types of shift registers.     (2marks) 

e) Using J-K flip-flop circuit diagram, explain the operation of a 3-bit right shift register. 

          (4marks) 

f) Explain the following: 

i. Static Random Access Memory (SRAM)     (2marks) 

ii. Dynamic Random Access Memory (DRAM)     (2marks) 


