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INSTRUCTIONS: Answer question one and any other two questions

QUESTION ONE (30 MARKS)

a)

b)

c)
d)

e)

)
9)

h)

Convert 9B31s to binary and then to decimal (3 marks)
Prove thatAB+ A(B+C)+B(B+C) =B+ AC (4 marks)
Distinguish between EPROM and EEPROM (4 marks)
What is “race around” condition in flip flop? 3 (narks)
Given the logic expressidgh= A+ AB+ AB. Convert it in standard sum of
products(SOP) and then simplify the expressiongukimap (5 marks)
What are the advantages of CMOS over TTL devices (4 marks)

Implement the logic expressions using

NAND gates only

i x=(A+B)(C+D) (2 marks)
i x=(AC+CD (2 marks)
What are binary adders? (2 marks)
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Add the binary numbers0111Q +111011 (2 mark)

QUESTION TWO (20 MARKS)

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

(5 marks)

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

c) i. Write a count sequence of a 3-bit up-counter (2 marks)
ii. Design a ripple counter using flip-flops fortlabove sequence (4 marks)

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

the register (5 marks)

QUESTION THREE (20 MARKYS)

a) Given the logic expressior = ABC + ABC = ABC
i. Prepare a truth table (3 marks)
il. Implement the logic expression using logic gates (2 marks)

b) Convert the logic expressions to standard produstims (PoS) form
i. (A+ B)(A+C) (2 marks)

i.  (A+B+C)(B+C)(A+C (3 marks)

c) Simplify the logic expression using Boolean algebra

F= Aé{(c +BD) + Aé}c} (4 marks)

d) Given the logic expression

Y =BCD+ ABC_J I5+ ABé |5+ AéCD + AI:%CD + AéCD + ABC I5+ ABC |5+ AéC I5

i. Convert it to standard sum of products (SoR fir (2 marks)

ii. Simplify the expression using k-map (4 mark
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QUESTION FOUR (20 MARKYS)

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)

¢) Add the following Hexadecimal numbers
i. 07CD + 03B (2 marks)
il. AB2 +72C (2 marks)

d) Implement an OR gate using NAND gates only (Bksa

e) Prove thatA+ AB+AB=1 (3 marks)
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