
SECOND YEAR, FIRST SEMESTER EXAMINATION FOR THE DIPLOMA IN 
ELECTRICAL ENGINEERING 

EEE 2303: DIGITAL ELECTRONICS 
INSTRUCTIONS: Answer question one and any other two 
 
QUESTION ONE (30 MARKS) 
a) Convert the following numbers as instructed: 

i. 718 to binary 
ii.  8 A316 to decimal 
iii.  1100101100112 to octal 
iv. 1100101100112 to hexadecimal                                      (8 Marks) 

b) Write the gray code equivalent of the following binary number 
100111001112                                                                                                (2 Marks) 
c) Draw the electronic symbol and truth table of the following types of gates. 

i. OR gate 
ii.  AND gate 
iii.  NOT gate                                                                          (6 Marks) 

d) Prove the following Boolean equation: 
(A+B)(A+�)( �+C) = AC                                                                              (4 Marks) 
f) A certain memory has a capacity of 4K x 16: 

i. Find the number of data input/output lines of the above memory. 
ii.  Find the number of address lines of the above memory 
iii.  What is the memory capacity in bits of the above memory           (6 Marks) 

Define the following IC characteristics with respect to logic families:           (4 Marks) 
i. Fan out 

ii.  Noise margin 
iii.  Power dissipation 
iv. Propagation delay time 
 
QUESTION TWO (15 MARKS) 

a). Define the following terms as used in memory:                                      (6 Marks) 
i. Read only memory 

ii.  Memory word 
iii.  Access time 
iv. Nibble 
v. Bit 

vi. Byte  
b). From the logic circuit diagram below: 



 
i. Determine the output X                                                                     (3 marks)               

ii.  Simplify the output expression using Boolean Laws and theorems. (3 marks) 
iii.  Redraw the logic circuit with the simplified expression.              (3 marks) 

 
QUESTION THREE (15 MARKS) 
 

a) i) State the Demorgan’s theorems                                                          (2 Marks) 
    ii) Simplify the following Boolean on expression using demorgan’s theories. 

Q = ��(� + �)                                                                                      (3 Marks) 
b) Two warring factions A and B are to be reconciled by two friendly parties C and D. given that 
for the negations to take place both A and B and either C or D must be present. 

i. Draw the truth table that satisfies the given conditions                          (4 Marks) 
ii.  Draw the Karnaugh map from the truth table                                         (3 Marks) 
iii.  Deduce a simplified expression from the Karnaugh map of (ii) above. (3 Marks) 

 
QUESTION FOUR (15 MARKS) 

a). A 5-bit digital-to-analog converter has a reference voltage of 16V. If the input to the 
converter is 101102, determine the: 

i. Value of the analog output voltage;                                                      (3 Marks) 
ii.  Resolution of the converter.                                                                  (3 Marks) 

b) With the aid of a logic circuit and truth table, describe the working of R-S flip flop (NAND 
gate latch)                                                                                                                   (7 Marks) 
c) Differentiate between synchronous and asynchronous counter.                    (2 Marks) 


