Exam 1 Engineering 2213 Fall 2016

vame. . DOLUTIONS

Read each question carefully before answering. Answer all parts. Show all work, calculations,
and/or reasoning, otherwise no points will be awarded. K-maps may be used to double check your
work, but may NOT be used as your actual work. Point values are as indicated.

1. (5 points) Draw an example of an analog and a digital signal on the axes below. Clearly
indicate which is which.

t (s) t (s)

label: ObY\OLQ 0 8 label: dA Q/\ ‘tO-/Q

i

2. (5 points) Label which of the circuits is sequential, and which is combinational.
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3. Express the following decimal numbers as 8-bit signed binary numbers. Use 2’s complement
for all negative numbers.
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4. Express the following decimal numbers as unsigned binary numbers, rounding the non-integer
component to fit into the spaces below.
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(b) (5 points) 15.53 —
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c) (5 points) 18.61

0 v | 0.61 0.2 0-4y
9/7 5 X & X 9__ X 2

v = Y g
33 vo Maa O [013%
a/\ﬂ MSD N
39 ro leo10 100

ATy

V30 351




Exam 1 Engineering 2213

Fall 2016

5. Express the following as 5-bit signed binary numbers and then add them, using 1’s comple-
ment for negative numbers. Indicate if there is an overflow in any of the answers.

(a) (5 points) 1+ 13
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6. Express the following as 4-bit signed binary numbers and then multiply them, using 2’s com-
plement for negative numbers. Indicate if there is an overflow in any of the answers.

(a) (5 points) 4 x 4
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7. Use the truth table to answer the following questions.

Aslc!

P\/BC'
A'BC

AB'C

= R lololo|lOo |
— |~ |lojo|l~|~lo|lo|l
—lol=|lo|l~rlol~lol|lQ
OOD—'OD—'!—*O!—!"q

(a) (5 points) Find the reduced sum of products equation.
[
Aelc! ¢« A'BC'+ A’BC+ ABC
unitinq |
> A'B

Alglc'¢ A'B+ AB'C
A (BrBIc!) + AB'C B
Cl'\m\hat\.oni LA:B.‘. P\’C'*_AB'C :FJ

(b) (5 points) Draw the simplified circuit diagram.

___-———‘--1-
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8. Use the truth table to answer the following questions.
A|B|C | F
olofofo] (AtB*T C/)
00|11
O|1[0]1
0|11 1
1lolollo| (A '+ B + C)
1(0]1 (1
tilelo] (A/+B/+0)
1{1)1]o0 (, A / + B / te I)

(a) (5 points) Find the reduced product of sums equation.

(A+B+O) (N+BEO(AXB+C) (AT B (")

uniting

(B+¢) €

J

rl:mih‘r\g

F=(B+c)(A'+ B’ﬂ

(b) (5 points) Draw the simplified circuit diagram.
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9. Use the circuit diagram to answer the following questions.

gi_'j%-ﬁ
il =l

A —A

C__

(a) (5 points) Fill out the truth table.

Seé ﬂQXt
poge Tor
ru Eh tO«H(’, :
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(b) (5 points) Find the reduced sum of products equation.
A'Bcly A'BLH ABC
a5 pe

B(A'¢'tc) = [A‘BrBC=F

(c) (5 points) Draw the simplified circuit diagram.
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10. Use the circuit diagram to answer the following questions.

A —

C_

B#
C C —- A F

(a) (5 points) Fill out the truth table.

F
0
0]

| see next
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|
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(b) (5 points) Find the reduced product of sums equation.

(A+B+C) (A+ BHC!) ( A+ B+C!)
, [ wnibng— T
(AtB) <553 (MB)(A»cB’Jrc’)

- ArB(B'c) 2ds

(5 points) Draw the simplified circuit diagram.
. = A+ BC .
Btj)_j = (A+8) (AtC) 27
A
C

o

* “indicotes use of 2nd
Aistvibutive law
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11. Use the minterm expression F(A4, B, C) = ¥m(0,1, 3,4, 5) to answer the following questions.
(a) (5 points) Fill out the truth table.
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(b) (5 points) Find the reduced sum of products equation.

W+ A BL+WYSUN{M3
AR+ A'BC ¥ AB
A (B'4+BOt AB! .g, e limination
- A{5+P\C+P~B \YU\V“—tmﬂ

(c) (5 points) Draw the simplified circuit diagranj. B + A C
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12. Use the maxterm expression F'(A4, B,C) = IIM(2,3,5,7) to answer the following questions.
(a) (5 points) Fill out the truth table.

A|B|C|F
olojof1
0|o|1]]
oj1]0]0Q
ol1{1]0
1|lofof| |
11010
111]0]1
11|10

(b) (5 points) Find the reduced sum of products equation.

A'B'C e h'Bler pB'C ¢ pBC

Um'\t‘\"‘ﬁ

(c) (5 points) Draw the simplified circuit diagram.
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