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1. Examis closed book. You are allowed one B% x 11" double-sided cheat sheet.

2. Calculators are allowed
3. Show the intermediate steps leading to your final solution for each problem.

There will be NO partial credit for work done correctly using a wrong answer from a previous
part of a question. For example, if part a) is wrong and part b} depends on part a), then part by
will be wrong. Therefore, be very careful and double check your work!

4, You can use both sides of the sheets to answer questions.
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Problem 1 (12 pts): Number conversion

(3) (6 pts) X = 85 in decimal, convert it to Radix-2, Radix- Radix-16.
{b) (3 pts) X = ~47 in decimal, convert it into 2’s complemant with 8-bit length. ; ber to
(€) (3pts) X = 100110 is the 2's complement representation of a number, convert this nUMDET

2 decimal signed number (radix-10).
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Problem 2 (16 pts) Boolean Algebra: i
{a) (8 pts) An operation » is defined for binay variables a and b as follows:

asb=ab+a'b
‘-t’it c= C;* b. Determine which of the following identities are valid:
al.a=pH«¢
a.arbc=1
(b) (8 pts) Reduce the following Boolean expression to a minimum number of literals:
xyz 4+ x'y + xyz'
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Problem 4 (13 pts);

Design an efficient Multiple-of-3 circuit that takes in a decimal digit 0-9 represented as a 4-bit binary

number a(3:0}, ie. a circuit whose output is logic 1 when the input a[3:0] represents number3.5.90%
(a) (3 Pts) Write a truth table for the fu

nction,
{b) (3 pts) Draw a Karnaug

h map of the function.
() 3 pts) Identify the prime implicants of the function, |
(d) (3 Pts) identify which of the prime implicants (if any) are essential.
. ; inimal number
(&) (3 pts) Find switching expression of the function with minimal gate inputs and minimal n
of gates,

() (3pts) Orawa logic gate diagram of the function using NAND gates only.
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{b) Draw a Karnaugh map of the function.
Fill the following Karnaugh map template;
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(c) Identify the pri 7
. € prime impj
List the prime il'r1|:)lmel icants of the function,

icants:
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List the essential p pebme {if any) are essential.

rime implicants:
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(e) Find a switching expression of the function with minimal gate inputs and minimal number of .
Show the work on the Karnaugh map on the previous page and Then hist the implicants you would use
and the corresponding Boolean logic equation here.
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() Draw a logic gate diagram of the function (remember, only NAND gates)
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Problem 5 (12 pts); )

tants O
Among the following three gates, which ones are universal and prove them. (y
and 1 as inputs wherever necessary)
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Problem 6 (12 pts):

Implement the following Boolean expression with MUX 21 gates:
F=a8'CD’+ A'BCD’ + AB'C'D + A’BC'D

Answer: o
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Problem 7 (20 pts):
Design a combinational circuit with three 8-

bit inputs a[7:0}, b{?:0}, and ¢{7.0] representing binary
numbers that 5 i P
numbers a, b, :un:ip:?r:'::“m value of the three input number (i.e. the middievalue if the input

. e gates (NOT, ANDLOR,
NAND, NOR, XOR, XNOR) “m value). You may use any of the primitive gates { Do

bullding blocks discussed in the lecture (decoder, multiplexer,
encoder, arbiter, priority encoder, comparator, adder). o
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