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1. What is the minimum product of sums of the function represented by
W the following Karnaugh map:
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a) (c+d) (a’+d) (a’+c) (a+b’+c) (b) Ac+d) (a’+c) (a’+b’+d) *
c)(c’+d’) (a+c’) (a+b+d’) “5) (c’+d’) (a+d’) (a+c’) (a’+b+c’)

e) None of the above
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/ 2. The function F(A,B,C,D)= Z§m1,2,9,10,12) + d(5,7,8,13,14) has an

4 all-NAND implementation given by:
a) ((CD’)’(A’'D)’'{BC'D)')’ b dfEaD) AR (BICDS PE)S o8
g} ({CLD} - (AD") < (B!'D )} )" d) ((CD’)’(A'D)"(BD)")"’

e) None of the above

t//3. The above function has an all-NOR implementation given by:

a) ((A+C+D) "+ (A+B’) "+ (C"+D") ") " *.

b) ((A"+C"+D’) "+(A'+B) "+(C+D) ")’ e
c) [ {CxD) "+ (A¥B") "+ (C +D"%} ¥} *

d) ((C+D’') "+ (A+B ) "+{(C"+D) ") "

e) None of the above

4. The function % realized using the 4-to-1 MUX and gate below 1is
given by:
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a} Z(a,b,c,d)= IIM(0, 1, 4, 5, 9, 12, 14, 15)
b) z(a,b,c,d)= IM(0, 1, 3, 4, 5, 6, 11, 15)
¢} Zla,b,c,d)= IIM(O, 1, 4, 5, 8, 13, 14, 15)
d) Z{aybze;d)= TIM{0; 1; 23 4; by T il LE) *

e) None of the above
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5. The function F realized using the 8-to-1 MUX below is given by:
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a) F(A,B,C,D)= Xm(1, 10, 11, 12, 13, 15)

4 by 8y 95
b) F(A,B,C,D)= Xm(l, 2, 3, 4, 6, 7, 10, 11, 12, 14)
c) F(A,B,C,D)= Xm(l1l, 2, 3, 4, 6, 7, 9, 10, 14, 15) *
d) Bild,B.C:BY= Emill; 4y T 8 9:-10: 105 124 13;:714)

e) None of the above

For the following 3 problems consider the following sequential netWork
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6. The next state equations of the given sequéﬁtial nétwork are:

a) A’ XB'+X'B b) A’ XAB+XA'B'+X'A+AB

B* = XB’ “/\\ B' = X'A’B’+XB+A’'B’
c) A* = XALB'+X’'D’B+X’'A+AB *‘? d) A" = XB"+X'B
B' = X'A’B’'+XB+AB" 5 B' = XB'
\ _

e) None of the above
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\\' 7. The state diagram of the given sequential network is:

(c) (d)
(e) None of the above

8. what are the first five output wvalues, ignoring the initial output,
of the network for the input sequence X= 0 1 1 0 07

21 4100 0 b) 00110 ) 0% L d){)m
e) None of the above

The following three problems tackle the design of a counter using 3
clocked S-R flip-flops, named ABC, to count in the sequence:

oo, 110, 111, 011, 00O, 110 ...

2. Which of Wge following are possible input values of flip-flop A?

a) Sp= B’ & Ry C * b) Sa= B’ & R,= A’
€) Sp='C’ & Ry= AC’ d) 8= C* & Rj= A'C
“g2) None of the above vl :
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10. Which of the following are possible input values of flip-flop B?

)y B Rg=C bl RS- RE G RS
C) Sp= C’ & Ry= AC’ d) Sg= C’ & Ry= A'C *
e) None of the above

\

11. To implement the counter in, a minimum configuration, in addition to
the three flip-flops, we ne the following:

a) Three inverters & one AND gate
b) Three inverters only

c) One AND gate only *

d) Two AND gates only

e) None of the above

The following two problems tackle the design of a counter using 4
clocked D flip-flops, named ABCD, to count in the sequence:

0 3 6 9 12 15 0 3

12. Which of the following input wvalues of flip-flops ABC lead to a —
correct design with minisfum number of gates? kq

a) Dp= BD'+AB’ = BD'+A‘D. D.= BC’'+A'B’ N,

b) Da= BD'+AB’.__»" Dy= BC’+B'D D.= BC’+A’B’ * 23 —
C) Da= BC’+AS Dy= BC’+B’'D D.= C’D’+A’'B’ ( ~
d) D,= AC'+€D’ Dg= BC'+A’D D.= C'D’+A’B’ v

e) None of the above

13. Wwhat is the minimum numbe

of 2-input NAND gates needed to implemEG% (53
the counter?

(O St

L%
a) 8 * c) 7 d) 10 (>
e) None of the

The following three problems deal with the design of a sequence
detector. The detector has two inputs X and Y and one output Z.
Initially Z= 0 and X¥= QﬂkﬂThe output 2 is set to 1 when you apply the
following input sequence 7 11, 01, otherwise Z remains 0. Example:

]

00 Q0 11 o0 ~10 IT o V10 11 o1 o1 ...

0 ‘0 0 0 0 0 1 0 0 1 Q s w

10
XY
Z

The initial state ¥8° S,. If you apply an input XY=10 when in S,;, the
state obtained is S;. And when in S; you apply an input X¥=11, the state
obtained is S;... 1In the following questions the state tables should be
constructed using the state ‘names S,, S;, S,... The inputs XY of the
state table should be ordered 00; 01, 10, and 11.

&
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Construct the state table of a Mealy Machine design of the

network. In the next state part of the table, what are the next
states of S22

a} Sﬂr SD: Sl: SO e b) SOr Sl, Su; So
eSS, 5; d) Sy, Sor S22, Sp
e) None of the above

What is the number of transitions that lead to an output of 0, in
the state table of the above Mealy Machine design?

a) 0 b) 15 o) TR i i s b s
e) None of the above

ich of the following are correct input values of J-K flip-flops

sed to design the detector?

a)
b)
c)
d)
e)

Ja= XY Ka= 1 Jg= XYB Ke= X'+Y'
Jx= XYB Ka= 1 Jp= XY’ Ke= X'+Y *
Jx= XY'B Ka= 1 Ta= XT* Kp= X+Y
Jas Xy Ka= 1 Js= XY'B Kp= X+Y

None of the above

It is required to design a multiple-input multiple-output network
to divide a decimal digit, represented in 8-4-2-1 code, by 3 and
provide the quotient and remainder. The network has 4 input bits
(ABCD) that represent the digit and has 4 output bits (WXYZ).
Bits WX and YZ represent the quotient and remainder, respectiﬁely‘
Assume invalid inputs do not occur. The equation of the outputs
representing ‘the quotient are given by:

a) W= A’ + B'C b) W= A + BC
X= AD + B'C + BC'D X= A'D + BC' + B'CD
¢) W= A’ + BC ; d) W= A + BC * ' }
" X= A'D + BC + B’CD X= AD + BC’ + B’CD \M/f

e) None of the above

The equations of the outputs representing the remainder are given
by :

a) Y= AD’+BC’'D+B'CD’ * b) Y= AD+BC’D+B’CD’

%= A'B'C’'D + BCD + BC'D’ 7= A’B’C’'D + BCD + BC'D’
c) Y= AD’+BC’D+B’CD’ dj Y= A'D’+BC’'D+B’CD’

7= A'B’C'D’ + B’CD + BC'D’ Z= A’B’C’D + B’CD + BC’'D’

@) None of the above
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For the following three problems consider the it is required to
design an iterative network where each cell i is represented by the
Mealy state diagram below.

0/0 e 1/0

0/0

19. The output (z;) of each cell detects the following input pattern
when it occurs at any 4 adjacent cells in the network.

a) 1110 or 1101 b) 1010 or 1101
| c) 1011 oxr 1101 +* d) 1011 or 1110
i e) None of the above

20. Using a binary state assignment (i.e., Sg= 000, S;= 001), then the
next-cell outputs are given by: E

a) aza= ajc;’ + x;a;c; b) 8341~ ai;C;" + X;a3;C;
bia= Xi'ay’cy + Xibjoi+ xia;cy bia= x3"aic; + Xibicg’
Ciaa= X;@;C; + X;'aicy’+ Xi'asc;’ Cim= Xg'ag'c; + xza;"¢s’
I/ c) ajn= a;c;’ + X3a;'Cy * d) ajm= a;c; + xa;’cy
bia= x37a;7¢c; + x3byjey’+ x5a;0; bya= X;3'aze; + xbsicy’
I Cis1= X323C; + Xiaitci' + X;'a;C;’ Ci= Xia;'c; + X;'ajc;”’

e) None of the above

i 21 The output z; of each cell is given by:
a) zi= X38iC; + X3bicy * b) z3= x;'ascy + x3bi'cy
) Z;= Xi'azcy + XibiCI d) Zi= Xjasc; + X;biei

e) None of the above

22. A sequential network with one input X and one output Z is to be
constructed. Its output Z is 1 if an input sequence 101 or 011
occurs. The network does not reset. A typical input-output data
set 1s as follows:

1 0 1 1
0 0 0 0

0110100011
011010001

010100
% Z= 000100
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The state graph of a Mealy machine to realize the above network is
given by:

(c) ¥ (d)
(e) None of the above

23. Using a binary state assignment (i.e., Sp= 000, S;= 001, S,= 010),
then the input equations of three D flip-flops (A, B, and C)

realizing the above sequential network are given by:

a) Dy, = X'C b) D, = X'C* :
D = X'A’ + XBC’ + X'BC’ D = XA' + X'B’C’ + X’BC’
De = X : De = X'
c) Dy = X'C’ * d) D, = XC*
D = XA + X'C + XBC' Dy = X'A + XBC + X'C
De = X De = X'

e) None of the above
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The following two problems deal with the design a sequential network
using the 748163 4-bit counter with added gates

following sequence:

Use the order DCBA for the counter state wvariables, D being the

most significant bit.

FHYAL LAMIVIIINS L VI ™ 8 el I 1

The operation of the 745163 counter is as follows:

control ENABLE next state
signals COUNT ;‘
CLR LOAD pT D* o B* B
0 X X 0 0 0 0
;1 0 X Dp D¢ Dy 5 4
1 1 0 D ¢ B A
1 1 1 present state + 1
24. The equations for the control signals and enable count are given
by:
a) CLR= 1 LOAD= X’ PT= 1
b) CLR= X'4B’+CA’ LOAD= X PT= C+A’
¢) CLR= X'"+B+C'A’ LOAD= X' PT= C’'+A
d) CLR= X+B+CA” LOAD= X PT= C’'+A' *
e) None of the above
25 The equations of the parallel inputs of the counter are given by:
a) D= 0 Dg= BC’ De= 0 Dp= 1
b) Dp= 0 D= 1 De= A'C Dp= 0
c) Di= 1 Dy= B’C’ De= A Dp= 0
d) D= 1 Dp= 0 De= A Dp= 0 *

e) None of the above

to count
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