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Queslmn 1: (30 points, 2 points each). Select the correct answer

1, The magnitude of (1C.C)is:
A, 8+ 12-+12/16
B. 10+12+12/16
(C} 16+12+12/16
D. 16+ 12 + 12/16
E. This nmnber is wrong because “C” is not a digit.

2. The number (55); is equivalent to:
U(ZD)M
. (D26
C. (Bb)s
D. (1Bhs
E. (55

3. Converting (0111011.100), to base 16 yields which of the following results?
A, 3C4

@ 3B.8
C. 734
D. 3B4
E. None ofihe above

4, To perform (00100101); - (01000001); using 2’s complement addition:

A. The addition will result in a carry = 1, which should be ignored and the answer is
positive,

B. The addition will result in a carry = 1 and it should be added to the least significant
bit.

C. The addition will result in a carry = 0 and the answer is positive.
The addition will result in a carry = 0 and the answer is negative.

E. The addition will result in a carry = 1 and the answer is negative.

5. Using BCD code, when a computer adds (0100 1001), + (1000 0000); the result of this
addition:
A. 1is acorrect BCD number.
B., mnust be corrected by adding (0000 0110),.
@must be corrected by adding (0110 0000),.
D. must be corrected by adding (0110 0110)..
E. is wrong and can’t be corrected.

6. The dual of w(x + x'y) = wx +wy is:
A wHx+xy)=W+x)+(w+y)
B. w+ (X +xy)y=w+x)+(w+y)
C. wx(x'y)=w+x)(w+y)
D. wt{xx'+y)={w+x)w+y)
@w+x(x’+y) =(w+x)w+y)



7. The Boolean function F=4 @B @ C & D= means:
A. allinputs are zeros (A =0, B=0,C=0, D=0).
B. allinputsareones(A=1,B=1,C=1,D=1).
C. half of the inputs are zeros (for example: A=0,8=0,C=1,D=1).
D). one or two or three of the inputs are ones.
@) one or three of the inputs are ones.

8.  In the shown logic circuit;

A. F=xNANDy T
B. F=xNORy ¥ ..{
C. F=xXORy < F
F=xXNORy ?:
F=0 L \‘ ;
[ & %¢ )
9. The simplified POS Boolean expression for the shown K-map is: .
A)F = @+ ) +d) A
B. F=(+c)+b+d) SN S
C.F={a+c)c+d)c+d) we |1 ﬁ 1] x
D. F=(@)(C +b+d) <t Ve 5
E. F=(a)(c+d) b o ;5\ 11y
1; ClOAX(X

= d

10. Given F(x, y, z)} = [ (0, 3, 4, 7), and G is the complement of F, then;
A. Gx,y,2=3(0,1,2,3,5,7
B. Gx,y,2) =0, 3, 4, 7)
o G(x,y,2)=2(1,2,5,6)
é)) Gx,y,2)=7340,3,4,7)
E. None of the above

11. Consider the F(A,B,C, D} = 3.(0,1,2,3,7,8,9,10,12) with don't care terms d(A4, B, C, D) =
2.(11,13,15). List all of the essential prime implicants
A. B, AD,AC,CD
(B) #',4c',cD

C. AD,AC,CD
D. B, AD,CD
E B
12, In the shown circuit, given “X” is a 4-bit binary number (x3 Xz X1 Xo):
& Sum=X ifM=0,Sum=X-1ifM=1. 321 Yo M
3, Sum=X—1ifM=0, Sum =X if M= L. HH
C. Sum=X+1ifM=0,8um=X-1{TM=1. vy
D. Sum=X-1ifM=0,Sum=X+1ifM=1. Asbrdido B38:B1Bo
E. Sum=X+1ifM=0,Sum=X+2ifM=1, +| BimaryAdder  je—g
‘S‘j S’_! S[ S{}
VYoV
Sum



13. In the shown cireuit, given “X” is a 3-bit binary number (xz x1 xo):
3
A. F =] when “X” is an odd number. Bty
y
6 F =} when “X” is an even number, Decoder
.

F =1 when “X” is greater than 4. s B
D. when “X* is less than 4. s v, %:} o
] ]
I3

E. F=1when “X” is equal to 0,

g — Ig
F—
14. In the shown circuit, X = 1011 and Y = 0101. The magnitude comparator:
Magninde
@ will produce “4 > B” = 1. \ Comparator
. will produce “A = B” =1, AL i
C. will produce “4 < B”=1. 9w A
D. will produce all outputs =0, 5 xy A
E. will produce all outputs = 1. . " A»Bi—
] ‘;'3—D°‘T- B_: j—g -
R L
¢ Y] ‘—D’f— B
¥ )’Q—D";- By
15. The shown priority encoder gives highest priority to /7. The output F
@ is=0whenx=0and y=0, Prioiity
B. is=0whenx <y ie.x=0andy=1. Encoder
C. is=0whenx=yp=1ie.x=1landy=1. 60—
D. is=0whenx>yie.x=1!andy=0. 0—| I
E. is always = 1. o 1
h
x—F
x—h 7, .
01
i
0-—h
y—h
] Iy




Question 2: (30 points) Given the following function:

F(A,B,C,D) = ¥(1,3,7,11,15) +d (w,x,y,2) = %(0,2,5)

a) Implement the function using only one 4-to-1 MUX with minimum number of external gates
as needed. Make sure to connect B and D to the selection lines S) and Ss respectively.

b) Implement the function using four 2x4 decoders with enable, with any other external gates or

circuits as needed.
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Question 3: {15 points)
Simplify using QM Tabulation method the following function F(A,B,C,D) = (0,2, 8,4, 5, 9, 12)
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Question 4: (25 points)

A B C
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