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ANSWER KEY > Digital Electronics

1. (b) 7. (b) 13. (a) 19. (c) 25. (b)
2. (c) 8. (b) 14.  (b) 20. (d) 26. (c)
3. (b) 9. (d) 15. (a) 21.  (b) 27.  (a)
4.  (d) 10. (b) 16.  (b) 22.  (c) 28. (c)
5 (c) 1. (a) 17.  (c) 23.  (c) 29. (c)
6. (c) 12.  (d) 18.  (b) 24. (c) 30. (b)

DETAILED EXPLANATIONS

1. (b)
OverallMOD = 3x4x5=60
Lowest frequency is output frequency

6
f - 24x107 _ 400 kHz
out 60
2. (c)
Master slave configuration stores 1-bit of data.
3. (b)

It is a toggle flip-flop, the values toggle
Q:0-1-50—>1->0->1

initial state
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4, (d)
Excitation table

Qn Qn+1

Using POS form

Z = (A+B+C)(A+B+0)
= (A+B)(A+B)+C
= A®B+C
= C+(A®B)
6. (c)
Y = A+B+C
Y= A+B+C=ABC
= Xm(0)
=1I1IM@1,2,3,4,5,6,7)
7 (b)
X®ydDxy = Xy+xy)®@xy
= (xy®xy)+(xy ®xy)
= yx®X)+x(y®Yy)
= y+x
8 (b)
Y= I §5%+11-5%+1-55%+ 135S
Y = AB+()B=B+AB=A+B
10. (b)
S, S C Q
A B C ABC
A B 1 AB
A B 1 AB
A B 1 AB

Q = ABC+ABC +ABC + ABC + ABC + ABC + ABC
= ¥m(1,2,3,4,5,6,7)
= TIM(0)
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11.  (a)
e 4221 code is a self complementing code.
. 4+2+2+1=9

e For a self complementing code system, codeword of “5” = 1's complement of codeword of “4”

. 5 =9-4 ie, 9scomplement of 4.
SO, codewordof 5 = 1’s complement of (1000)
= 0111
12.  (d)
A B
O O
A1 AO B1

A > Bis possible when either of the following conditions is satisfied

1. When A, > B, = i.e,, when G, =1

2. When (A, = By)and (A, > B)) = i.e., when E,G, = 1

So, the Boolean expression for G is

By

G = E,G,+ G,
13. (a)
XY Z A
0 0O 0
0O 0 1 1
0 10 0
0o 1 1 1
1 00 0
1 0 1 1
110 1
1T 11 0
I I I )2
Yz 0 1 2 3
x\_ 00 o1 10 11
0| o0 1 0 1
11 0 1 1 0
Y Y ¥ ¥
0 1 X X
Thus solution is option (a).
14. (b)
T i = Minimum clock period required

= time delay from the time of active clock edge to the point of time, where the latest change appears at

the input of flip-flops before the application of next active clock edge.

Let us assume active clock edge is applied at t = 0,
then,

the latest change in Q, appears at = t=5 ps

the latest change in Q, appears at = t= 4 us

the latest change in Q, appears at = t= 3 us

the latest change in D, appears at = t= 4 us

the latest change in D, appears at = t= 8 us
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the latest change in D, appears at = t= 10 us

o) Tin = 10usec
1 1
f = =—=100kHz
cmax Ton 10usec
15. (a)

the state table for given state diagram:

Present Next state Output
state forX=0 | forX=1|forX=0]|forX=1
a a b 0 0
b c 0 0
c a d 0 1
d e f 0 1
e a f 0 1
f g f 0 1
g f 0 1
X = input

state-g and state-e are equal, so we can replace state-g with state-e

s0, simplified state table will be,

Present Next state Output
state | forX=0|forX=1|forX=0]forX=1
a a b 0 0
b c d 0 0
c a d 0 1
d e f 0 1
e a f 0 1
f e f 0 1

now, state-fand state-d are equal.
s0, simplified state table will be,

So, we can replace state-f with state-d
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Present Next state Output
state forX=0 | forX=1|forX=0|forX=1
a a b 0 0
b c d 0 0
c a d 0 1
d e d 0 1
e a d 0 1

now, state-e and state-c are equal. So, we can replace state-e with state-c
so, simplified state table will be,

Present Next state Output
state forX=0 | forX=1|forX=0|forX=1
a a b 0 0
b c d 0 0
c a d 0 1
d c d 0 1

e itis not possible to reduce the state table further, as there are no more equal states.
e so, minimum number of states required to design the circuit = 4.
and minimum number of flip-flops required = 2.

16.  (b)

_ a4 O O|X>™
a4 O = ol
_0

so, the given pass logic network acts as EX-OR gate when P, = P, =0and P, = P, = 1.

17.  (c)
The output z is connected from inverted outputs of the FFs through AND gate, i.e.

Z = QAGBGCZQA+QB+QC

Hence, the output z will be high only when all FF's output are zero, i.e. Q, = Qg= Q,=0

Let initially z = 1, then we obtain the truth table for the circuit as
Present State Inputs Next State
nL?rTI1_bKer Q| Q| Q| Jy |Ka| I |Ke| Jo|Ke| Q| Q| Q| 2
initial ool o - |- -V|-1-1-1-1-1-1n1
1 ojlofo| 1|1 1]1lo]|1[1][1]0]g
2 11| o| |11 1|1 1]0o]0[1],
3 oo 1| 1][1]Oo|1[o]| 1| 1]0]0]g
4 1jojo| 1|1 1]|1lo|1]0]1]0]qg
5 0 1 0 1 1 1 1 1 1 1 0| 1 0
6 1 0 1 1 1 0 1 0 1 0 0 0 1

It is MOD-6 counter. So, output zwill be 1 after 6 clock pulses.
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18. (b)

When Q,Q; is 11, then CLR = 0, hence the count goes back to 00000.
QQ;Q0Q Q Q,Q;Q,Q,Q Q,Q;,Q0Q,Q
00000—>10111—>00000

Thus, counter counts 0 - 23, and clears at 24. It's a MOD-24 counter.

19. (c)
]
max ntpd :
b = propagation delay of each flip-flop and n = number of flip flops

1

t, = ———SecC
P4 ik 25%10°
= @xm’g sec =10 nsec
4x25
20. (d)
CkNo.|Q, @

0 0 0 |—initial
1 1 0
2 1 1
3 0 1
4 0O O

It's a Johnson counter after 4 clock pulses the state (Q, Q) will be (00) again.

21. (b)
VO = _F’)Vref b_3+&+ﬁ+b_0
2R 4R B8R 16R
Vo = —1r—66f [decimal equivalent of input binary code]
given input binary code = (0110), = (6),,
10
V., = —(6)=3.75V
Sle 0 1&)
22. (c)
AB J K Q.
00 10 1
0 1 1 1 @n
10 10 1
11 0 1 0
., = AB+AB+ABQ,
v1 = B+ABQ,
= B+ﬂ@n
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23. (c)
Output of the 4 : 1 MUX circuit in Figure A is

Y = 102§+I1ZB+12A§+13AB
Output of the circuit in Figure B is

Y = A®@B®C=ABC+ABC+ABC + ABC
On comparison

m\t N’N o~ o'\‘
I}
OO0 o O

24. (c)

Abﬁl)y
B

Y = (A®B)-A=(AB+AB)-A

= AB:DZDO
Clock
DD, |D, D | D |Y
Number | *| 3| 2| "] 7°
initial O|1101]0]0 t<0
1 O[O0 1]0] 10| 0<t<10ns
2 11010111 0]|0[10ns<t<20ns
3 Ol 1]10]0]| 1]|0|20ns<t<30ns
4 1101 1]0]0|1/30ns<t<40ns
5 O 1[0 1]0|0[40ns<t<50ns
o elole | o]
0 10 20 30 40 %0

The LED will be in ON state for 30 ns < t < 40 ns. So, option (c) is the correct answer.

25. (b)
The k-map has torearranged as

- ABC

AB\_00 01/11 10
K E -
01 BD
11 1 | 1H—>=AC
10 1 11
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F = ABC+BD+AC
26. (c)
(A+BC+D

27. (a)
In the circuit, we have

DO = Q1QZ=©1+©2

D, = Q
D, = Q
The truth table for the circuit is obtained below.
Present State Inputs Next State
CLK o || 2o | me
number | %2 | Q| Q| D | Dy | Dy | Q7|
initial olo|o| -1 -|- S o] -
1 olo|o| 0|01 0|0 |1
2 olo| 1] 0] 1]1 0| 1 |1
3 ol 1] 1] 1] 1] 1 111 |1
4 10111 1[1]o0 1111]0
After 4 clock pulses, outputis Q, Q, Q, =110
28. (c)
Redrawing the digital circuit
A1 B1 AO BO

1 ]
Y Y

v
L
>

From the figure we get,
Y= A, A ®B DA @B,
So, Yis XOR of six boolean variables and Y will be 1 when odd number of variable are 1. Thus there will

6

be % = 32 cases for the output to be 1.

www.madeeasy.in © Copyright: MADE EASY



@mnDE ERASY RIB(W)-19 <EC | DigitalElectronics | 15

India’s Best Institute for |ES, GATE & PSUs

29. (c)
Q Q| J K| K| @ &
0 01 1] 0 1 1.0
1 0/1 1] 10| 0 1|)MOD=3
01/0 1| 01| 0 0
0 0/1 1] 01 1.0
1 0/1 1] 10| 0 1
01/0 1| 01| 0 0
30. (b)
Since its an inverting amplifier,
V. = —9.375V when |V [=9.375V
maximum output means all bits are 1
ie., bobyby .. b, = 1111 ... 1
R R R R R .
Vou = ‘V[ﬁbo ROTIRZ TR ]
11 1 1
-9375 = LSl 1+—+—+—=+. ..+
( 2 4 8 2”1j
n
(2]
2
1875 =
3
1——
2
1 1Y
—x1.875 = 1-| =
)
n
1 = 1—l><1.875=0.0625=i
2 2 16
SO, 2" = 16
n=4
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