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Q.1

Q.2

Q.3

Q.4

Q.5

CHAPTER

Which of the following expressions is not
equivalentto x ?

(@) x NAND x (b) x NOR x

(c) x NAND 1 (d) xNOR 1

Y =f(A B) =TIM (0, 1, 2, 3) represents (M is
Maxterm)

(@) NOR gate

(b) NAND gate

(c) OR gate

(d) a situation where output is independent of
input

The Boolean expression corresponding to the

given circuit
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a
b
@
d

=

is independent of A
is an inconsistency
is a tautology
none of these

AAAA
~ ~— —

Consider Y= AGAADADA®ADADADA
then Yis equivalent to:

(@) 1ORA (b) AEXOR O

(c) 1NOR A (d) AAND A

If the output of a logic gate is 1, when all its
inputs are at logic ‘0’, the gate is either

(@) aNAND oraNOR

(b) AND oran EX-OR

(c) an ORora NAND

(d) an EX-ORoran EX-NOR

Q.6

Q.7

Q.8

Logic Gates and

Switching Circuits

The circuit shown below is to be used to

implement the function Z= A, B) = A+ B.The

values of 7and Jare

L=

(@ I=0andJ=B (b) I=1andJ=8B
(c) I=BandJ=1 (d) I=BandJ=0

Identify the logic function performed by the circuit
shown in the given figure

(b) exclusive NOR
(d) NOR

(a) exclusive OR
(c) NAND

A digital circuit which compares two numbers
A A, A Ay By B, By B, is shown in figure. To
get output Y'=0, choose one pair of correct input
numbers.

By Ay B, A, By A,

?
(@) 1010,1010
(c) 0010,0010

By A

(b) 0101,0101
(d) 1010, 1011
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Q.9 Statement (I): XOR gate a not a universal gate.
Statement (II): It is not possible to realise any
Boolean function using XOR gates only.

(a) Both statement (I) and statement (II) are
individually true and statement (II) is the
correct explanation of statement (I).

(b) Both statement (I) and statement (II) are
individually true but statement (I1) is not the
correct explanation of statement (I).

(c) Statement (I)is true but statement (II) is false.

(d) Statement (I) is false but statement (II) is
true.

Q.10 Which of the input condition (ABC) produces
X = 1inthe logic circuit shown below?

D
DD

(b) 011
(d) 110

(@) 101
() 111

Q.11 The circuit shown below is used to implement
the functions Z = f(A,B) = A+ B. The values of
Pand Qare

> z

@) P=A Q=8B
(c) P=B Q=0

(b) P=B, Q=A
(d P=0,Q=8B

Q.12 The minimum number of NAND gates required
to implement the boolean function ABCDE +
ABCD + ABC + AC + Cis
(@ O (b) 1
(c) 4 (@) 7
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Q.13 The output ‘f’ of the given circuit is

A
B—
ZID_
) 1

(@) 0 (b
(d) B

Q.14 Apositive level logic digital circuit is shown below:

D>

The negative level logic digital circuit for the given
circuit is

(@) I:y_

(©) Do—bo—

(d) All of these

Q.15 For the circuit shown in figure the Boolean
expression for the output Yin terms of inputs P,

Q, Rand S'is
P
Q
y

R
s
a) P+Q+R+S

PQRS
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m Logic Gates and Switching Circuits

1. (d 2. (d 3. () 4 ® 5 @ 6. b 7. ® 8 (d 9 (@
10. (b) 11. (d 12. (@ 13. (¢) 14. (d) 15. (b) 16. (b) 18. (&) 19. (a9

21. (@ 28. () 26. () 29. (d 30. (d 31. (@ 34. (@ 35. (d 39. (d

Logic Gates and Switching Circuits

1. (d) 5. (a)
*NAND x = x.x=X NAND and NOR gates give output as 1 when all
_ inputs are 0.
xNORx = x+x=x
6. (b)

xNAND1 = x1=%

xNOR1 = x+1=0
Hence, (d) is the required option.

1 J

Z=f(AB)=A+B

2. (d)
Y =1f(A B)=TIM(O, 1, 2, 3)
K- for Y: _
map O.I' ' | Ao 1 7/ = (A+])(A+J)
Y =0, which represents a situation B Put / = 1 J=B
h is i f ’ ‘ _
W ere output is independent o Z = (A+1) (A+B)
input. _
Z = (A+B)
3. (c)
7. (b)
A— X=A+B
Xy+X =Xty =xy
=P
B— Y=A+B
X —4
1
7-X - VeX+Y Therefore the above circuit performed exclusive
_ NOR gate.
= F= A+B+A+B=1
So Fis a tautology. 8. (d)
In EX-NOR gate, if odd number of inputs are 1
4. (b)
_ _ 1010
Yy=A0(ARADPARADADABDABA) 1011 o
0001
Note: A® A= 0
o - then output is zero. LA
ABA = 1

R Y= A20®000®0=A®0
Hence Y = AEXORDO
Hence (b) is correct option.
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9. (a) 13. (c)
A gate is said to be universal if all logic functions
possible in the given number of variables can 5 [GA®B® B=A]
be realised using that particular gate. A A®B A
Since all functions can not be realised using XOR B ! A
gates alone, therefore it is not a universal gate.
Note: NAND and NOR gates are universal gates. A D\:)
10. (b) B [OA® A =0]
: A®O0=A
X=1occurs when all inputs to the AND gate are
logic 1.
atlogic oo 14. (d)
A®B= 1 The negative level logic circuitis a dual circuit of
BOCo 1 positive level logic circuit.

. - Using dual logic gates, it can be shown that the
S!nce C=1, ~BOC=1whenB="1 circuits in option (a), (b) and (c) are all same in
SinceA@B=1,... A=0 operation.

(ABC) = (011)
A S
11. (d) For a NAND gate B_}Y
Q —
P P+A L Y= AB
’ :D ; The dual of Y will be
Yy= (A+B)
Do—— Q+A which can be obtained by
A
Z= (P+A)Q+A) B Ya Of BinYfAB
= (P+A)+(Q+A) A
L For a XOR gate B:)D—Y
= PA+QA
_ _ Y=A®B
fP=0,Q=B, Z=0A+BA _ _
A AB = AB+ AB
- AT The dual of Y will be
[.0=11A=A] _ _
2.8 Y,;= (A+B)A+B)=A0GB
= A+
Which can be obtained by
12. (a)

ABCDE + ABCD + ABC + AC + C
= ABCD (1+ E) + AC(B+ 1) + C
= ABCD + AC + C
= ABCD + (A + 1)C
ABCD + C
C(1 + ABD)
Cl+A@1+B((+D
C

0 gates are required.

15.

16.

D« 5D

(b)

QRS

/‘B|
o
/ﬂ

(b)
Take two or three input '1' then we always get '1'
or
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17.

18.

19.

20.

Take two or three input zero then we always get
‘0" hence option ‘b’ is true and output

Y = PQ+ PR+ RQ
Note: This is also known as the majority function.
By simplifying the above circuit

Y= PQ.QR.PR
= PQ.QR.PR
PQ+ QR + PR

(20)
Consider a single NOT gate in feedback circuit.
In 1 propagation delay (i.e., 2ns) we get 1 - 0
where 1is the input. This 0 is fed as input to the
NOT gate. After 1 more propagation delay we
get the 0-1 in the time interval.
For ninverters in feedback circuit.
T=2ntpd where tpd is the propagation delay of
1inverter.

T=2x5x2x109% =20ns

(a)
14

AB+C)+AB+(A+B)C
AB+AC+AB+AC+BC
(AB+AB)+(AC+ AC)+BC

= (A+AB+AC+C)+BC
[-A+A=1A1=A]

=B+A+BC

= A+BC+B
=A+B+C

(a)

When Y = 1, the XOR gate behaves as a NOT
gate n NOT gates or inverters connected in
feedback produces an oscillation with time
period.

[-A+AB=A+B]

T=2ntpd
where tpd is the propagation delay.
Note that n must be odd to obtain oscillating
signal.

(9)
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A

A+B[DA+B
c+D (A+B)-(C+D)
[D C+D

Ol

=A+B+C+D
[By deMorgan’s
Law]

Ol

21. (a)
Coincidence logic is the EX-NOR logic.

Required logic is AB+ AB
In(a) F= AB+ AB

22. (125)
The function represented by the circuit is
Y= AoBoC
=A®B®C

Ces T

The time period of the output is 8 us
1 1

T 8x10°
= 0.125x 108 Hz = 125 kHz
23. (c)
fw,x,y,2) = f-H+Fh
Let =1
f,= wxz+yz+xz

Z 00 01 11 10

wx
00 1

01 1 1

1" 1 1

10 1 1 1

fi=Zm(2,4,6,9,10, 11,12, 14)

f,=Zm(6,9,12) + d(0, 1,3,5,7, 8, 13)
[ The desired minterms in fmust be present in
both f, and £,.]
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