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19. a)[2 pt] Construct a truth table for a circuit with three inputs (x,y,2) and one
output that outputs true if the input (xyz) is greater than 5.

b) [2 pt] Write a sum-of-products expression for the above table

©) [2 pts] Simplify it using Boolean identities.

d) [2 pt] Construct a K-map from the above truth table.

&) [2 pt] Group entries in the K-map (write the labels for each group below. Label
and write out each group (A, B, C, etc) - eg. A m,, m,, m,, m,. You can consult
the 3-variable K-map template below, if needed
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N2 pt
Write out the simplified Boolean expression for a circuit with three inputs (x,y,)
and one output that outputs true if if the input (xyz) is greater than 5.
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20.

Consider the following circuit diagram (HA indicates half adder)
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a)  [2pt] Write out the truth table for a half adder.

b)  [2 pt] How many inputs does the above circuit have?
Write them in the header row of the truth table for part (d).

©)  [2pt] How many outputs does the above circuit have?
Write them in the header row of the truth table for part (d).

d) 5 pts] Filln the truth table for the circuit diagram above:




image10.PNG
d) 5 pts] Filln the truth table for the circuit diagram above:

&) [2 pt] What arithmetic function does this perform? What do the outputs C
compute based on the inputs A and B? (2 sentences max)

21
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21

You need to design a BCD to 7-segment decoder, as shown in the following

figure.
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a.[2 pt] Draw the truth table of the BCD-to-7 segment decoder for the 'c6”
segment

A B [ D Ccé

b. [2 pt] Write the logic equation for the ‘c6’ segment, in expanded form
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c. [2 pt] Write the above equation in a simplified form, using any method of
your choice
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22

a. [2 pt] Fill in the K-map for the following Boolean equation

01

"

10

2(0,1,4,5,6,7,8,9)
AB |\ CD 00
00
o1
1"
10
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b. [2 pt] Group entries in the K-map (write the cell labels for each group below)
and label each of them (A, B, C, etc) - eg. “A: m,, m,, m,, m,", based on the
K-map template below.

c. [2 pt] Write the simplified form of the above Boolean equation




image16.PNG
yz —_——
00 01 11 10
m, ™, my my
00 [w'x'y'2' | wx'yz| wx'yz |w'x'yz’





image17.PNG
23

a. [2 pt] Fill in the K-map for the following Boolean equation

ABCD’ + ACD' + AB'D’' + ABCD + ABD

AB \ CD 00 01 " 10

00

01

"

10

b. [2 pt] Group entries in the K-map (write the labels for each group below) and
label each of them (A, B, C, etc) - eg. “A: m,, m,, m,, m,". Using the same K-map
template from above

c. [2 pt] Write the simplified form of the above Boolean equation
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Read all questions carefully and write your answers in an appropriate
place. Show your work! The more work you show, the more partial credit

you can receive.

Time limit: 1 hour - Graded out of 70 points (more than 70 possible). Show

your work to obtain partial credit

1

[2 pt] Convert this decimal number to IEEE floating point format and

express your answer in hex: -32.25

2

[2 pt] A 32-bit IEEE 754 float consists of three fields: sign bit, biased
exponent, and mantissa. How many bits are in each one?

a  1,12,19

b, 2,1515

¢ 1,8and23

d 1,427

[2 pt] Say that you wish to represent 010.111, as a float. What is the
mantissa of the IEEE 754 float?

a. 01011011000000000000000

b.  101011011000000000000000

c. 0101101100000000000000

d. 01110000000000000000000

[2 pt] Convert this IEEE floating point format number (represented in
hex format) to its equivalent decimal value: ~ 0x42860000
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5. [2pt] Here is a number represented in base 16 notation: 182D. Write the
number in unsigned binary notation.
a. 1000 1010 0011 1111
b. 11110011 1010 1001
c. 01011000 0111 1111
d. 0001 1011 0010 1101
e. 101100010000 1110
. 1110 1011 1011 1001

6. a.[2pt] Add these 2's complement numbers and write the equivalent
decimal value of the result. Indicate whether or not overflow occurs:
11010011 + 11111001

b. [2 pt] Subtract these 2's complement numbers and write the equivalent
decimal value of the result. Indicate whether or not overflow occurs:
01110011 - 10010011
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7. [2 pt] What are the "digits” ordinarily used for base five?

a 01234

b 12345

c. 012345
d abcde

8. [2 pt] What s the result of performing an exclusive or of a bit pattern with
itself?

a. Theresultis all zero bits.
b. The result is the same as the original
The result is all one bits.
d The result is the reverse of the original

o

9. [2 pt] Write 1.001, as a base 10 expression
a 1125 b. 125 c 15 d 1625
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10. [2 pt] What is the bit-wise AND of the following patterns:
1110 1101
1100 1010

a. 01100110 b. 0110 1001
c. 1100 1000 d 1110 0110

11.[2 pt] What is the bit-wise OR of the following patterns:

0010 1001

0100 1010
a. 11100110 b. 0111 0110
c. 0110 1001 d. 0110 1011

12. [2 pt] What is the bit-wise XOR of the following patterns

0110 1101

0101 1010
a. 01100110 b. 1110 0110
c. 0110 1001 d. 00110111

13. [2 pt] Ben Bitdiddle is having a picnic. He won't enjoy it f it rains or if there
are ants. Write a Boolean function E(A,R), with a single gate, which
computes whether he will enjoy the picnic.
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14.
a. [2 pt] Write the two DeMorgan’s Laws

b. [2 pt] Prove the DeMorgan’s Laws using truth tables

15.

Use 2's complement to perform the following operations in 8 bits. Indicate

if there is overflow.

a.[2 pt] 79 plus 62

b.[2 pt] -103 plus -78

16. [2 pt] How is a combinational circuit different from a sequential circuit?

17. [2 pt] How is the D flip flop different from an SR fiip flop
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18. [2 pt] Describe the output of the D flip flop, given the applied CLK and
D inputs shown. At which labelled point, does the output waveform rise? Why?

oLk \ \ /

Q(fiop)




