Exam 1 Engineering 2213 Spring 2017

SOLUTIONS

Name:

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.

label: d‘\ (j‘ t 0“\ label: ana , Oq
=7

2. (5 points) Label which of the circuits is sequential, and which is combinational.

el S
g — digital — @ é digital — @
3 logic g g = logic é
g circuit — 2 circuit — 2
(=} @]
label: COM bi V'\Cl‘k IONQ \ label: Seq uen 't.l Qa I
v
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3. Express the following decimal numbers as 8-bit signed binary numbers. Use 2’s complement
for all negative numbers.

(a) (5 points) 5619 ya LS_Q_
9128 vO

r)_IL\vo
2| F vo
913 v

(b) (5 points) —1667 ~ErE

665 = 49+ 3(6)+6

At
q3= 0110000 |
19 10011110 lood 111
2L Ll% r 4. Explres<s) tgelfcfllcgvx'filn;decimal numbers as unsigned binary numbers, rounding the non-integer
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5. Express the following as 5-bit signed binary numbers and then add them, using 2’s comple-

ment for negative numbers. Indicate if there-is an overflow in any of the answers.

(a) (5 points) (—11)10 + (—14)10 0 |Ol
= 01011l 10010
10100 ool il
_..“ - | O | © ‘
4z 0ll10 overflow
[ 0 o(g (15 points) 12109 + 310
_ 0
~juz ool 2= 011D0
2z 00011
-
oyl L1
ol | | |

6. Express the following as 5-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) 1310 x 1119 00000 o1 1ol
3= otliol x 000000101 L
009_0(19__‘_',3——:—(—
W = ololl 3‘59_§9LL9—~';(
0000110 1l X2
oot ol 1ol 1
(b) (5 points) 510 X (—2)10 lover Flow
U 1 I N 0 B Y-} '
5= 0010l « 0000000l 0 T
2- 00010 crooer '——'-'-L"’SZ’
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7. Use the truth table to answer the following questions.

A|B|C\|F
01001
0fo(|1]0
011101
O|1 |11
110|0])0
1{0]1]1
1(110]0
1]1]1}0

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

i1 / / ) |
Lﬁ_’ECJrAB_C_jABC’r AR C

Jzuy\\'\;(ﬂg
AMcl+ Alpc+ AB'C
\
A (clase)+ AB'C }»el\'mmo\‘tion
Al (C'\-BB+ AB'C
NEAFAETIYYA

(b) (5 points) Draw the simplified circuit diagram.
A
C
o=
D
8=
B

C
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8. Use the truth table to answer the following questions.

A|B|C|F
0(o|[0} 0O
01011
01101
Of(1 (|11
110(0]0
11011
111(0}0
11110

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

(A+8tC) (A +B+C) (A +p/+ ) (A+B+C’)
(BtC) (A7+R7)

2 Mmting ste,P%. ’

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

P
(-
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9. Use the circuit diagram to answer the following questions.

=
o )TH =D

C S—
(a) (5 points) Fill out the truth table. ) £ B =0 / F =0
A|B |C|F
o|0|0|O
olo|1]O
ol1]o| !
of1]| !
1{0|0}| O
10|10
1(1]0]0O
1t ||
(b) (5 points) Find the reduced sum of products equation.
‘Be ! ‘a¢c + ABC .
A B+ ABC
A+PAC) S |
B ( A elimination
(c) (5 points) Draw the simplified circuit diagram.
B(AAC)
ABtRC
D—F

A

B
B

C
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10. Use the maxterm expression F(A,B,C) = IIM(2,3,5) + IID(0,7) to answer the following
questions.

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

=R~ |lo|lo|lolo |
—|lmlo|lo|l—w|—r|lo|lo|Ww
—loflr|lolrlolr|lo|Q

XI—|O|— |00 |—|X|™

(b) (5 points) Find the reduced product of sums equation.
(A+B4C) (A+RHC!) (A/+BrC) .
JZ uvx\‘ong
(A7) (A7 B+C)
(pe/tc’) will help us reduce wf ur;\lting

(A+B) (A/4c!)

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

g%},;
C

V32 7



Exam 1 Engineering 2213 Spring 2017

11. (5 points) Convert the equation Fsop = BC' 4+ A'B’ + CD' + AD to a reduced product of
sums equation.

lst DeMovgan (B4 ) (A+BYC/+D)(A'+D7)

(AR’ ¢ ACtRC)(A/C/+C/D/+A'D)

ARc’D’+ A'RCD

2nd Demorgan  (A4Br C+D)(A+B +C'+D')

12. (5 points) Convert the equation Fpog = (C + D)(C’' + D')(A’ 4+ B + D') to a reduced sum of
products equation.

(c+D)(+DD)(A++D')
(cp'+c'D)(A'+ B+D')

t | [ J P i
LiCD“’BCD +CDJ+P\CD+BCD

O&\oSovp tion

co'+ A'c'DeBC'D
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