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DETAILED EXPLANATIONS

1. (d)

Q = AB+[(B+C)(BO)]
= AB+[BC+BC]
= AB+BC
= AB+B+C

Q= A+B+C

2. (d)

Q
]
’
1

- a0 O O|l>r
- O 4 Ol

0

If any one of the input is zero, output is logic “1". Otherwise output is logic ‘0", which represents
the NAND gate.

3. (d)

Output of EXOR Gate = b, ® b, _ ,

Initially Q = 0 assume

So, After 1 clock, Z = b, @b,
After 2 clock, Z = b, @ b,
After 3 clock, Z = b, @ by
After 4 clock, Z = b; @b,
After 5 clock, Z = b, © b,
After 6 clock, Z = b, @b,
After 7 clock, Z = b, ® b,
After 8 clock, Z = b, @ b,

Which is same as Binary to gray code converter.

4, (b)
Y = AB+A®C
= AB+AC+AC
So, SOP = Ym(1, 3, 4, 5, 6)
POS = TIM(0, 2, 7)
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5. (a)
Given, (5456),
5 4 5 6
Lol
101 100 101 110
(101100101110),

For Hexadecimal number, grouping 4 binary bits
1011 0010 1110

1 1 {
B 2 E
6. (d)
A B
>
11
=Dl
D
I [
13
Dx
7. (c)
We know that for a stage change to ripple through n stages i.e. To=n x t,,.
L
fo = Tc
f = 1
¢ nXx tpd
S t, = !
o P px f.
1
t ,(min) = e =0.01 x 10 sec = 10 x 10~ sec = 10 nsec
p 10x10x10°Hz
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8. (d)
S R|T|Q]|Q
0 0 0 0 0
0 0 0 1 1
0 0 1 0 1
0 0 1 1 0
01 1104 0p0 R o1 11 10
0 1 0 1 0 TQ 5 7 5 3
0 1 1 0 1 00 T
0 1 1 1 0 1 5 13) 9
1 0 0 0 1 01| 1 | |1 |1 |
1 0 0 1 1 3 7 15 11
1 0 1 0 1 11
1101 110 2 6| 14 10
1 1 0 0 0 10 [1 1 1 1]
1 110 1] 1
1 111 0] 1
1 111 1] 0
Q" = TQ +T'QS + T'QR” + TSR’ = TQ" + T’[Q(S + R’) + SR’]
9. (b)
(i) x>y
(ii) x> 6
x =8 y=7
(673)5 + (54)g = (487),,
(443);o + (44)y = (487)yg
10.  (¢)
Q
ST >—
D
S —Q
S-R
F.F
R —— Q
Q,.1 =D=Q&X
For X=0,Q,,,=Q,and for X=1,Q, ,, = Q_n

Therefore, the given circuit acts as T flip-flop for T = X.
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11. (a)

ay] /|G
\1/ 1\ \_@
N Y@
=T
O—EPl |1 1
& ep b, ‘K
@ @
@ @ }—NEPI's
O)

EPI = Essential Prime Implicant [which cover a minterm not covered by any other prime implicants]
NEPI = Non Essential Prime Implicant. Number of EPI's = 2, number of NEPI's = 5.

12. (a)
Y = §1§0(IO)+§150(Il)+51§0(12)+5150(13)
Iy = =35,
Il = 12= SO
= Y = §1§0(S1)+§150(50)+51§o(50)+5150(51)
0 0

Y = 5,S,+85,S,

Y = AB+AB=(A+A)B=B

Y = BA+BA=BA+BA=AB+B)=A
Y = BA+BA=AB+B)=A

Y = AB+BA=AB+BA=A(B+B)=A

Hence option (a) is the correct answer.
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13. (a)

For every combination of x, y, z the function value remains same for input X,y,z.

xyz | flxyz)=[f(xy7)
000 .
either O or 1
1 01
001
100 }eitherOorl
010
either O or 1
1 11
011 )
either O or 1
1 10

Effectively there are only four rows for the truth table of the function f(x, v, z).

Total Boolean expressions possible is 24 = 16.

14. (d)

(a) (AB+O)(A+CQ)
(A+B)-C-(A+Q)
(AC+BC)(A+ Q)

AC+ABC+BC

AC+BC
(A+B)C

(b)  (A+B+C)(A+BQC)
(ABC)+A(B+C)
ABC+AB+AC
AB(C+1)+AC

AC+AB

() (A+ABC)B+AB
(A+BC)B+AB

AB+ AB

B(A+A)
B

(A+B)C
(A+B)C
(A+B)C
(A+B)C
(A+B)C
(A+B)C - True
A(B +0)

AB+AC

AB+AC

AB+AC

AB+AC . True
BA + AB

(A+A)B

B

B
B . True

So, all the expression are correct.
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15.  (b)

L =0Q,8Q,
Iy = Q;00Q,

Clock| Q3 | Qo | Q1| Qo | L | Ly | Ya

oloflolofol1]o

1 lo|loflol1]1]1]0

2 lolol1]ol1]1]o0

3 lolol1]1]o]1]o0

4 lo|1]o]lofolo]o

5 1o0|l1]0f1]1]0]1

6 |o|l1]1]0]1]0]1

7 lo|1]l1]1]0]0]o0

8 |1|olojololo]o

9 |1|lofol1]1]o0]1

10 |0|oflojofol1]o

Since, in 10 clock cycle y, is 1 for 3 clock cycles.

16.  (¢)
Let the output of XNOR gate is Y
Y=(QoQ Q)0

CK[Y[Q Q& & Q& Q& Q
- 1 0 0 0 0 O
1 0,0 1 0 O 0 o0
2 111 0 1 0 0 O
3 111 1 0 1 0 O
4 0,0 1 1 0 1 O
5 111 0 1 1 0 1

Minimum five clock pulses are required to get the sequence 101101

17.  (¢)
For MOD - 10 counter
X = Jhonson counter required = 5 FF’s
Y
Z = ripple counter required = 4 FF’s
X+Y+Z =5+10+4=19FF’s

ring counter required = 10 FF’s

18. (b)
Essential prime implicant is a prime implicant which is having atleast one minterm which is not
the part of any other prime implicant.
Using K-map for the given function
we get
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AB 00 01 1" 10

o1

o1] [1

1

iy

10 1 Z)

The total number of prime implicants = 6 and the number of essential prime implicants = 2.

19. (a)
J-K flip-flop will change for every clock pulse. Mod-3 counter will change whenever Q is changing
from 0 to 1 because it is ripple counter.

CLK Q A B
0 0 0
1 1 1 1
2 0 1 1
3 1 0 1
4 0 0 1
5 1 1 0
20. (b)

S, =C

S, =A
E=C
I, =B®D
=1
I, =D
I, = BD

Mux output is
Y = [S,S)1,+5,S,I; +5,S,1, +S,S, I, |E
Substituting the values

f(A, B, C, D)

[CAB®D)+CA(1)+CA(D)+CA(BD)]|C

= CA(B®D+CA+CCAD +CCABD
0 0
= CA(BD+BD)+CA
= ABCD+ABCD +AC
1 4 (8,9,12,13)
>m(l, 4, 8,9, 12, 13)
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21. (¢)
F = XZ+XW+YZ+YW
K-map

Wz 00 01 11 10
XY

00| 0 1 1 1

010 1 1 1

11(10 0 0 0

10110 1 1 1

F = X+Y)(W+2Z)

. D

Total 5 NOR gates are required.

22.  (b)
Given, Input frequency = 640 kHz

640
Output frequency after 4-bit ring counter = e 160kHz

Output frequency after 4-bit Johnson counter = % =20kHz

20
Output frequency after decade counter = 0 2 kHz

23. (b)
Number of flip-flops for mod-8 ripple counter = 3
1
Maximum clock frequency = f= T
1
= 4 MHz = Hz
3Xx ns
107
= 4x10°Hz = Hz
3xx
107 10°
= —————=—-=83.33
- T xa0'xs 12
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24.  (d)
Let,
= a, a, a,
B= by by
AxB= a,b, a;b, aghg
b,a, b,a, bia, l

biay,  (aby+ aby)  (abyt biag)  aghy

G G G G

Number of AND gates required X = 6
Number of one bit full adders required Y = 3
X+Y =6+3=9

25. (d)
Present state (Q,) | Input (Y) | Nextstate (Q,, 1)
0 1 0
0 0 1
1 1 0
1 0 0
Qn +1 = Qn +Y
26. (c)

To implement full adder using 3 x 8 decoder
Sum (x, y,z) = X(1,2,4,7)
Carry (x, v, z) = 2(3,5,6,7)

O

5 S3 Sum
e [ D
Y Decoder 4 »

BN .

Hence 3 OR-gate is required for sum and 3-OR-gate is required for carry.
So, total 6 OR-gates is needed.

27.  (d)
Given that, D, = Qg
Jp = Qo
Ky = Qc'
DC = Qc ©Q,
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So, the state table is

Present state | Next state
Clock D K, | D
oK 1'Q, Qp Qe Q4 Qp Qc [P4]Tr Ku|Pe
1 1 1 0|1 0 of1]0 1]0
2 1 0 O 0O 0 0|00 110
3 0 0 O 0O 0 1 (0|0 1|1
4 0 0 1 0O 1 0|01 0O
5 0 1 0 1 0 1|10 1|1
6 1 0 1 ]0 1 1|01 01
Hence 6 clock pulses are required.
28. (d)
All the above statements are correct.
29.  (¢)
—
11— Q
] K| Q Q
0 1
1 1 1 1 0
2 0 1 0 1
3 1 1 1 0
4 0 1 0 1
5 1 1 1 0
6 0 1 0 1

The output Q will be 101010.
30. (a)

The total delay for synchronous series counter

where n = Number of flip-flops
As M <
So, 256 < 2"
n =8
Total delay = 25+ (8-2)5

55nsec

25 + 30 = 55 nsec
So, the maximum frequency of MOD-256 counter will be

=18.18 MHz

2" (Where M = modulus)

b (of FF) + (n - 2) b (of AND gate)
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