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University Examinations 2019/2020 
 

THIRD YEAR SECOND SEMESTER EXAMINATION FOR THE DEGREE OF 
BACHELOR OF PHYSICAL SCIENCES (PHYSICS), BACHELOR OF EDUCATION 

SCIENCE  
 

SPH 3353: ELECTRONICS II/DIGITAL ELECTRONICS 
 

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

QUESTION ONE (30 MARKS) 

a) Convert 9B3116 to binary and then to decimal    (3 marks) 

b) Prove that ACBCBBCBAAB +=++++ )()(     (4 marks) 

c) Distinguish between EPROM and EEPROM      (4 marks) 

d) What is “race around” condition in flip flop?     (3 marks) 

e) Given the logic expression
−−

++= BABAAF . Convert it in standard sum of 

products(SOP) and then simplify the expression using k-map  (5 marks) 

f) What are the advantages of CMOS over TTL devices   (4 marks) 

g) Implement the logic expressions using  

NAND gates only 

i. ))(( DCBAx ++=        (2 marks) 

ii. 
−

+= DCACx (        (2 marks) 

h) What are binary adders?        (2 marks) 
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Add the binary numbers 22 111011101110 +      (1 mark)

   

    QUESTION TWO (20 MARKS) 

a) Implement a full adder using AND  and OR gates and then prepare its truth table  

(5 marks) 

b)  Differentiate between S-R and J-K flip-flops     (4 marks) 

c) i. Write a count sequence of a 3-bit up-counter     (2 marks) 

ii. Design a ripple counter using flip-flops for the above sequence  (4 marks) 

d) Design a 3-bit shift register and explain how the binary number 011 can be loaded into 

the register          (5 marks)

          

     QUESTION THREE (20 MARKS) 

a) Given the logic expression 
−−−

=+= CABCBABCAx  

i. Prepare a truth table       (3 marks) 

ii. Implement the logic expression using logic gates   (2 marks) 

b) Convert the logic expressions to standard product of sums (PoS) form 

i. ))(( CABA ++
−−

       (2 marks) 

ii. (A+
−−−

+++ CACBCB )()(       (3 marks) 

c) Simplify the logic expression using Boolean algebra  

−
−−−














 ++= CBABDcBAF )(       (4 marks) 

d) Given the logic expression 

−−−−−−−−−−−−−−−−−−
++++++++= DCBADABCDBCACDBACDBACDBADCABDCBADCBY

 

i. Convert it to standard sum of products (SoP) firm     (2 marks) 

ii. Simplify the expression using k-map     (4 marks) 
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QUESTION FOUR (20 MARKS) 

a) i. Design a 2- in put CMOS NAND gate      (4 marks) 

ii. Explain briefly the working of the above gate    (3 marks) 

b) What are the advantages of DRAM over SRAM memories   (3 marks) 

c) Add the following Hexadecimal numbers  

i. 07CD + 03B        (2 marks) 

ii. AB2 + 72C        (2 marks) 

d) Implement an OR gate using NAND gates only    (3 marks) 

e) Prove that 1=++
−−−
BABAA        (3 marks) 

     

        


