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$’08 : 5 AN : CP 405/EC 422 (1450)

PULSE AND DIGITAL CIRCUITS
Time : Three hours
Maximum marks : 100

Answer FIVE questions, taking ANY TWO from Group A,
ANY TWO from Group B and aiL from Group C.

All parts of a question (a, b, etc.) should be
answered at one place.

Answer should be brief and to-the-point and be supple-
mented with neat sketches. Unnecessary long answer
may result in loss of marks.

Any missing or wrong data may be assumed suitably
giving proper justification.

Figures on the right-hand side margin indicate full marks.
Group A

. (a) Showthat (x+y)(x'+y’)=xy'+x"+y byusing
de Morgan’s laws: 6

{b) Find the complement of the following two functions: 4
fi=xyz'+xyz and f,=x(y'z'+ yz)

(c) Express the Boolean function f=xy+xZzin a
product of maxterm form. ' 6

-

(d) Define positive and negative logic with an example
of each. 4
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2. (a) Simplify the Boolean function
f=2m(0,2,4,6,9,13,21,23,25,29,31)
Implement the simplified function using NAND gates. 12

(b) Realize AND logic by using only Exclusive-OR logic
gates. ‘ 4

(c¢) Define essential prime implicant, maxterm and
minterm. 4

3. (a) Reduce the following function using Karnaugh map
and implement with NAND gates only : 10

f=2m(1,2,4,5,7,9,10,11,13, 14).

{(b) Realize a minimised PLA design of the following
switching functions: 10

fi(x,,x,,x;,x,)=%2(2,3,57,8,9,10,11,13,15)
£,(x,, x,, x5,%,)=2(2,3,5,6,7,10,11,14,15)
filx,,x,,x5,x,)=2(6,7,8,9,13,14,15)

4. (a) Convert (359:23),0into binary. )

(5) Evaluate in hexadecimal the following expression: 10
.(3569),,+ (12956),.

" {¢) Realize a 4-bit full binary adder with the help of half -
address. ‘ 2

Group B

5. (a) Explain the working of a master-slave JK flip-flop.
Describe the advantage over single stage JK flip-flop. 10

(b) Write down the truth table of D and T flip-flops with

respective clocks. 4
(c) Convert a SR flip-flop into a JK flip-flop. 6
508 : SANvg CP 405/EC 422 (1450)( 2 ) o  (Continued)
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6. (a) Designasequencedetector that detects the sequence
0101 in a given binary sequence. Assume that the
detector can detect overlapping sequences. 10

(/) Describe functions of a monostable multivibrator. 10

7. (a) Design synchronous decade counter. 10

() How can decade counter be used as divide by S
counter ? : 10
8. Write short notes on any two of the following : 2x10
(i) Schmidt trigger
{if) Astable multivibraior
(i) Fault detection in sequential circuits.
Group C
9. Choose the correct answer for the following: - 2x10
(j).AGD 1 1sequal to
(a) A |
(b) A
(c) 1
(d) O
(il) A-(A+ B)isequalto
(a) A
- (b). B
(c) A
(d) B
$'08: 5 AN : CP 40S/EC 422 (1450j1 3 ) (Turn Over)
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(if) (32),= (—),

(a) 111111

(b) 100000

(c) 100001

(d) 100100
(iv) The standard form of f(A,B,C)=A+ B+ C is

(a) ABC+ BCA

(b) ABC+ BCA+ BCA

(c) ABC+ ABC

(d) ABC+ABC+ ABC+ ABC o

+ ABC+ ABC+ ABC

(v) InPLA

(a) AND array alone is programmable.

(b) OR érray alone is programmable.

(c) both AND and OR are programmable.

(d) both AND and OR are not programmable.

(vi) If J=K in a JK flip-flop,

(2) Q,,,=0,
(b) Q,,, =0,
(c) Q,,, =1
(d) Q,,,=0

$'08: 5 AN : CP 405/EC 422 (1450)( 4 ) ¢ (Continued)
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(vii) ¥ §=0, R=1 in a SR flip-flop,

(2) Q1= Q,
() @,., =0,
(c) @,,,=0
(d) @,,,=1

(viii ) ¥ £(x) is independent of x;,
(a) df(x)/dx;=0
(b) df(x)/dx,=1
(¢) df(x)/dx;= x
(d) df (x)/dx;=x;

(ix) The minimum number of select signals nécessary
for a 4 to 1 multiplexeris :

(a) 4
(b) 1
(c) 2
-(d) S

(x) Minimum number of flip-flops necessary to design
a mod-10 counter is ‘

(a) 10
(b) 4
(e) 2
(d) 5

AG—80
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PULSE AND DIGITAL CIRCUITS
Time : Three hours
Maximum Marks : 100

Answer FIVE questions, taking ANY Two from Group A,
ANYTWO from GroupB and aLL from Group C.

All parts of a question (a, b, ctc.) should be
answered at one place.

Answer should be brief and to-the-point and be supple-
mented with neat sketches. Unnecessary long answer
may result in loss of marks.

Any missing or wrong data may be assumed suvitably
giving proper justification.

Figures on the right-hand side margin indicate full marks.
Group A

1. {a) State the distributive laws and explain the duality
principle. 6

(b) Prove the following:
(AB+BC+ CA) = AB+BC+ CA. 6
(c) Draw the block diagram of programmable logic array
(PLA) and explain how it can be used to implement

logic functions with an example. 8
2. {(a) Realize EXCLUSIVE-OR logic function using only
NAND gates. 6

:{&) Minimize the logic function using K-map and show
the logic gate realization of the function
=% 1(1,56,7,11,12,13,15). 10

(c¢) Implement the AND logic function Y = AB using a
2: 1 multiplexer. ‘ . 4
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3 a') Explain the Quine-McCluskey method of simplifying 6. (a) Draw the excitation table for J-K flip-flop. 3
logic function using the five variable logic expression.
f=ABD + ACE + BCDE + ADE + ABDE + BCDE. 12 (&) Design a asynchronous sequential circuit that has an
Ut o ‘
(&) State and explain the de Morgan’s theorem. 3 input w an output z, such that when pulses are

applied to w, the output z is equalto 0, if the number
of previously applied pulses is even and z =1 if the
number of pulses is odd. Assume that w takes the
values 0 or 1 depending on whether there is no pulse

{c) Given the logic expression y = (X‘x2+ X;x,), find
the Boolean difference with respect to x . 5

4. (a) Write the corresponding minterm and maxterm for

the following, using minimum number of variables : or a pulse at the input at any cycle. 17
(1) mg, i) my,, (i) My, (1iv) Mg 4 7. (a) Explain how J-K flip-flop can be operated as (1)D
_ - flip-flop, and {i) T flip-flop. 4
(&) Discuss about (i) fault classes, and (i) fault models. 6
(c) Give the truth table for full adder and write the logic (6) Wh'at is meant b?' Pf’lsc_ mode circuit? Discuss the
expressions for sums (.5) and carry ( C, ). Also, draw basic model of this circuit. 10
the logic gate realization for sum and carry out using (c) Draw the circuit diagram of 3-bit ripple counter and
only NOR gates. v 10 . . . . . .
explain its operation using a timing diagram. 6
Group B
- . Write short not the following :

S. (a) Distinguish between synchronous and asynchronous 8 fife shott notes on the toflowing » 10x2
counter circuits. Also, state the disadvantages of (a) Finite state recognisers and deterministic recognisers
asynchronous counter circuit compared to .
synchronous counter circuit. 6 - (b) State assignment in asynchronous sequential circuits.

(5) Minimize the state table of the FSM using partitioning o Group C
procedure : ‘ 14
Prosent State T Next State Output 9. the the correct answer for the following: - 2x10
' - w=0 w=1 ‘ (/) Thedualof A-B+ C'is
A B C 1 (2) AB-C
B D F 1 - - _
C F E 0 (b) (A+B)+C
D B G 1 . Lo
E F C 0 {c) (A+B)-C
F E D 0 (d) A+B-C
G F G 0
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(ii) The universal gate is
(a) NOR
-{b) AND
(c) OR
(d) EX-OR

(#7) The minimum number of two input NAND gates
required to realize the function (AB+ AB) is

(a) S
(b) 6
(c) 4
(d) 3

(iv) A byte organized memory chip has provision to
accommodate 13, 42, 17, 728 number of bits. The
organization of the chip is

(a) 2°x8
(b) 2%%x8
(c) 2%x4
(d) 2%x4

(v) The simplified logic expression for y¥ AB+
AB+ AB is

(a) AB

(b) A+B
(c) A+B
(d) A+B

www.amiestudycircle.com

(vi) Thedualof x x=01s
(a) x+x=0
(,b) x+x=1
(c) x-x=1
(d) x+x=0

(vii) Number of flip-flops needed to construct a mod-24
counter is

(a) 2
(b) 4
(c) S
(d) 6
‘( viii ) An asynchronous sequential circuit is
(a) a combinational circuit with feedback.
(b) a combinational circuit without feedback.
(é ). one that usés a clock.
(d) None of the above.

(ix) Ina synchronous sequential circuit, the present state
designates the states of flip-flops

(a) after the occurrence of the clock.
(b) at the occurrence of leading edge of the clock.

(c) before occurrence of the clbck.

(d) at the occurrence of falling edge of the clock.
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PULSE AND DIGIT AL C]RCU]TS
' Time : Three hours
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A _ Maximum Marks : 100 _
. Answer ¥IVE questions, taking ANY TWO from Group A,
ANY TWO ﬁom Group B and ALL from Group C.

All parts of a question (a, b etc.) sbouId be
answered at one p]ace

Answcr sbou]d be brief and to-the- -point- and bc supp[c-
mented with neat sketches. Unnecessary long answers
o ma nay result in loss of marks.
Any missing or wrong data may be assumed suztab]_y
gzvmg proper Justzﬁcauon

F)gurcs on ti;e HgIzt -hand side margin indicate full marks
"Group A ’
(a) Reducc the following function usmg Karnaugh map :
and implement using basic gates: .
f(A, BCD)= ABD+ABCD+ABD+ABCD 10

A b) Obtam the expresswn for the circuit output shown

inFig. 1. Simplify this expression and implement using

basic gates : 10

. output
=]

 Fig. 1
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2.. {a) Convert following expressibnsﬂt‘o"_POSV form:  2x3
i) Y=A(A+B)(A+B+C)
(i) F=(A+B)(B+C)(A+C)

(b)- Reduce the following using Karaugh map:
4B GCD)=nm(0.2,3,8,9,12,13,15)
‘Express in POS form. : ) 10

“(c) Implement basic gates using (1 )NAND gates only,
" and (7 ) NOR gates only. 2+2

3. (a) Write 4-to-1 line multiplexer logic dlagram using

‘NAND  gates. Hence, realize the function
f(A B C)=Z (1,2,6,7) using the same. 10
(b) Convert to octal number | . _
(68BE) ¢ = (7), ' 4
(c) Convert the following to decimal number: 2x3
(r) (10110:0101),
(i) (16:5), ‘

4. (a) Implement the following function using PLA : 10
A(Xy,z)=Zm (1,2,'4,6),‘
B(x,y,z)=2m(0,1,6,7)
Clx,y,z)=2m(2,6)

(b) ,Simplify the following using tabular method : - 10
f(w,x,y,2z)= Zm(l 2,3, 5 9,12,14, 15)
+3d(4,8,11)

i’OQ:SAN:CP4OS/EC422(1450) (2) (antiaued) .
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Group B ‘

5. {a) Convert (I}SR ﬂlp ﬂop to D flip-flop, and (11)JK :
flip- ﬂop to T flip-flop. 545

() Explain and design asynchronous MOD 10 counter
using JK flip-flop. _ : ‘ 10

6. (a) Design synchronous d1v1de by 6 counter using T
flip- ﬂop : &

(b ) Design a S state sequentlal machme that glvez, 10001
as output sequence by choosmg a suitable state
transistor. 12

7. (a) Write and explain 4 bit up-down bina.rly‘counter using
T flip-flops, and show the state assignments used. 10

(b) Explain fault detection technique in sequential ci-
rcuits with an example. - 10

8. Write short notes on the following : - 2x10
* {a) Deterministic and non-detefministic recoénisers.
‘ (&) Regular expressions. |
‘k Group C
10x2

9. Choose the correct answer for the following :

(i) I C= 001 uF, T= 100 ps, then value of R in a
monostable multivibrator is

(a) 143kQ
(b) 143kQ
(c) 143kQ
(d) 1430k

§'09:5AN:CP 405/EC 422 (1450) ( 3 ) { Tum Over)
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(i) Minimum number of flip-flops tequued to gencrate

( v1) 8421 code mresematmn of (62),0 is
the sequence 110101 1is

. (8) 111110
' '(a) 2
- : (b) 111111
(&) 3 . .
; (c) ]11101 ,
{c) 4
' (d) None of the above
(d) S

(Vu) ABC+ABC+ABC+ABC1sequaJto
(111) Bmary equivalent of (306 D)]6 is

(8)}_A o
(2) 001100001110 1011 ,
(6) B
-(b) 001000000110-1011 .
(c) C

{c) 001000000110-1101

: : (d‘) None'ofvthe above
(d) 001100000110-1100

- _ (viii ) ‘The excitation value, if Q,=1 and (),,+1 =0 for
(iv) A-(A+B)= . . ' JK flip-flop, is .
'(a): B . R : o (a) J=0,K=X
(5) %) | | | | () I=XK=0
@A S o (e) I=XK=1
(d) Noneoftheabove C 7 - (d) j=6,K=1
(v) Hexadecxmal equwalent of 11111 + 10001 is (ix) 2-to-11line mulﬁplmgcgn be.rea.lize.,d using
(2) 30 | » o (2) 1 NAND, 2 OR and I NOT gates
(b) cO- - - "~ (b) 2NAND, 2OR and 1 NOT gates
(c) FO o | © (c) 2NAND, 1 OR and 2 NOT gates
‘_(d)‘ EO - | () 2NAND, IORanleOTgates
09: SAN:CP 405/EC 422 (1450) ( 4 ) (Continuec §'09:SAN:CP 405/EC 422 (1450) ( 5 ) - (Tura Over
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PULSE AND DIGITAL CIRCUITS
Time : Three hours
Maximum marks : 100

Answer FIVE questions, taking aNy Two from Group A,
ANY TWO from Group B and avL from Group C.

All parts of a question (a, b, etc.) should be
answered at one place.

Answer should be brief and to-the-point and be supple-
- mented with neat sketches. Unnecessary long answers
may result in loss of marks.

Any missing or wrong data may be assumed suitably
giving proper justification.

Figures on the right-hand side margin indicate full marks.
Group A
1. (a) Realize a three-input AND gate using EX-OR gates. 10
(5} Prove the following Boolean identities : 10
(i) AB +AC +BC = AB +AC
(i) AB+AC=(A+C)(A+B)

2. (a) Differentiate between SOP and POS method of logic
circuit design giving the basic difference between the
two methods. Quote an example of each one of them. 8

(5) Draw the NAND-NAND logic circuit using 3-inputs
and four NAND gates to implement the function
Y = ABC+ABC+ABC+ABC
where the symbols are fundamental products of an
SOP circuif. Simplify the Boolean expression and
explain whether the result is logical or not. 12

AMIE(l) STUDY CIRCLE, SECOND FLOOR, SULTAN TOWER, ROORKEE - 247667 (UTTARANCHAL)  EMAIL: pcourses@hotmail.com Ph: (01332) 266328, 9412903929
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3.

(a)

(&)

(5)

(a)

(b)

Explain the utility of simplification of a Boolean
expression using K-maps. Hence, explain the terms
overlapping groups and rolling the map. 6

Reduce using mapping the expression :

M (2,8,9,10,11,12, 14)
Draw the K-maps for both SOP and POS forms.
Implement the more economical one using NOR gates. 14

What are programmable logic arrays (PLA) and what
is the basic operation carried out by it ? Explain the
operation of a PLA and the normal guidelines that
are used in the design of a PLA taking a suitable
example. 10

What is the advantage of the Quine-Mcklusky (QM)
method of minimization of Boolean expression over
K-maps ? Explain the method of minimization by the
QM method with a suitable example. What are prime
implicants ? Compare the limitations of K-map and
QM method. 10

Group B

State the steps you would follow in the synthesis of
synchronous sequential circuits. Hence, explain how
you would design a modulo-8 binary counter 7 Draw
also its state transition and output tables. How does
the design differ when the counter operation is in
asynchronous mode ? 10

Consider the SR flip-flop and draw the table for its
excitation characteristics. Finally obtain the
excitation requirements of the SR flip-flop using don’t
cares. Realize a D flip-flop from SR flip-flop. 10

AMIE(]) Study Circle, Roorkee www.amiestudycircle.com

6. (a) For binary inputs 2, & and c, describe a finite state
machine model for y= a+ b ® ¢. 8

{(b) State the capabilities and limitations of finite state
machines. Hence, prove that an n-state machine of
a long sequence of s must have a period that cannot
be greater than n. 12

7. (a) Write the steps that you would follow for the design
of - fundamental mode asynchronous sequential
circuits. What are partial and primitive flow tables ?
Explain withreference to a suitable set of input-output
sequence. . 14

() Describe the dependence of duty cycle on circuit
components for a monostable multivibrator. 6

8. Write short notes on any two of the following: 10+10
(2) Non-uniqueness of minimal machines
{b) Finite state recognizers.
(¢) T and D flip-flops realization using NOR gates.
Group C
9. Choose the correct answer for the following: 10x2

(/) The exclusive X-OR operation on variables A and B
is denoted by

(a) (AB+AB)
(b) (AB+AB)
(c) (AB+AB)

(d) (AB+ AB)

AMIE(l) STUDY CIRCLE, SECOND FLOOR, SULTAN TOWER, ROORKEE - 247667 (UTTARANCHAL)  EMAIL: pcourses@hotmail.com Ph: (01332) 266328, 9412903929

11



AMIE Study Material & Admission Packages AMIE(]) Study Circle, Roorkee www.amiestudycircle.com

() The variable A can be written as {vi)What is the max'in']um number of variables that can
be used in the minimization of a K-map ?
(2) (A+BB) (2) 4
{b) (B+A35B+A)_ (b) 6
(c) (AB+AB) (c) 8
(d) (B+AA) (d) 10
(i) x}::: ilsootzlz value of 5 i the  conversion (vii) The cquiva]eht name for multiplexer is
(a) 2 (2) multi
(b) 8 (o) data encoder
(c) 6 . : . (c¢) data selector
(d) 4 (d) demux

. . o . . 'viii ) Permanent faults in combinational circuits are due
(iv) How many possible combinations of input variables (viif)

exist in a 4-variable expression ? to

(a) 8 (a) parity bit

(b) 10 {b) noise

{c) 16 (¢) component failure
(d) 24 (d) low supply voltage

{ix ) Which one of the following operation cannot be

.( v ) Which one of the following symbol is I.).Ot used in a performed by flip-flops ?

don’t care in majority of texts:

(a) d ) (2) data storage
(b) X (b) data transfer
(c) ¢ » (c) adder

(d) n (d) counting
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§’10: 5 AN : CP 405/EC 422(1450)
PULSE AND DIGITAL CIRCUITS
Time : Three hours
Maximum marks : 100

Answer FIVE questions, taking aNy TWO from Group A,
ANY TWO from Greoup B and aLL from Group C.

All parts of a question (a, b, etc.) should be
answered at one place.

Answer should be brief and to-the-point and be supple-
mented with neat sketches. Unnecessary long answers
may result in loss of marks.

Any missing or wrong data may be assumed suitably
giving proper justification.

Figures on the right-hand side margin indicate full marks.

Group A
1. (a) State and prove De Morgan’s theorems. 6
(6) (i) (ABCD),s=(?),, 2
(i) (10101111), = (?), 2

(c) Simplify the following using K-map :

f(ABCD)=2m(7,8,9)+
2d(10,11,12,13,14,15). 10

2. (a) A truth table has a low output for the first three
input conditions: 000, 001 and 010. If all other
outputs are high, what is the product-of-sumn (POS)
form represented by the truth table ? 4
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{b) Define minterms and maxterms. Express
f=A+ BC as a sum of minterms. 6

(c) Minimise the function
f=2m(0,2,3,6,7,8,9,10,13)
using Quine McClusky method. 10
3. ('a )} Implement the function
f=ABCD+ ABCD+ ABCD + ABCD + ABCD +_
ABCD + ABCD + ABCD

using a 8 to 1 multiplexer with A, B and D as
select inputs. 10

(b) Implement the following function using PLA: 10

f(x,y,z)=2m(0,1,3,5)
g(xy,z)=2Xm(2,4,6)
hix,y,z)=3Zm(4,7)

4. (a) Write a note on read only memories. 6

{b) Briefly discuss about various types of faults that
occur in digital circuits. 6

(¢) Find the Boolean difference with respect to x, in
the following circuit: 8

Fig.1

AMIE(l) Study Circle, Roorkee
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Group B
{a2) Explain the working of a master-slave JK flip-flop. 10

(b) Design an asynchronous mod 9 counter using JK

flip-flop. 10
(a) Design acounter with the following repeated binary

sequence 0, 1, 3, 5, 7. Use T flip-flops. 14
(b6) Define the following terms: 3x2

(/) Finite-state machine
(i) Incompletely specified machine
(iii) Compatible states.

(2) Design a pulse mode asynchronous sequential cir-
cuit thathas two inputs X| and X, one Mealy output
Z, and one Moore output Z,. The Mealy output
is coincident with the third consecutive pulse on
input X;, and the Moore output occurs after the third
consecutive pulse on input X, or after any pulse
that occurs on input X|. 16

(&) Define fundamental mode circuit and pulse mode
circuit. 242

Write notes on the following: 5+10+5

{a) Deterministic recognisers

(b) Graphs

 (¢) Regular expressions.
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Group C
9. Choose the correct answer for the following :
(i) A+ AB is
(a) A
(b) B
(c) A+B
(d) A+B
(i) ——
A+ BC is
(a) A+B+C
(b) ABC
(c) A+BC
(d) A.(B+C)
(i) In (0.3125),,={x),, the value of x is
(a) 0.0101
(b) 0.1010
(c) 0.1001
(d) 0.0010

AMIE(l) Study Circle, Roorkee

10x2

(iv) The canonical sum of [Sroductform of thefunction

F=A+B is
(2) AB+AB+AB
(b) AB+BA
(c) AB+AB
(d) AB+AB

www.amiestudycircle.com

(v) The canonical product of sum form of

F=(A+B)(B+C)is
(a) (A+B+C)(A+B+C)

(b) (A+B+C) (A+B+C) (A+B+C)

(A+B+C)
(c) (A+B+C)(A+B+ () (A+B+C)
(d) (A+B+ C)(A+B+C)

(vi) The JK flip-flop acts as a T flip-flop, when

(2) I=1,K=0
() I1=0,K=0
(¢) J=1,K=1
(d) 1=0,K=1

(vii) The number of T flip-flops required to realise

a mod~$ counter is
(a) 3
(b) S
(¢) 2.
(d) 10

(viii) The number of states of a cyclic mod-8

- synchronous binary counter is
(a) 3
(6) 8
(c) 2
(d) 64

AMIE(l) STUDY CIRCLE, Iind FLOOR, SULTAN TOWER, ROORKEE - 247667 (UTTARANCHAL)
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(ix) The state diagram of an asynchronous sequential
circuit is shown below :

00 00
() (1) o
‘ 1
11

The number of outputs of the circuit is
(2) 2
() 4
{c) 6
(d) 1

(x) The number of inputs of the circuit dépicted by the
state diagram, shown in question 9(ix ) above, is

{a) 2

() 4
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W10 5 AN : CP 405/EC 422(1450)
PULSE AND DIGITAL cmcst
“ Txme 'Ibree hours
Maximum Marks : 100

Answer FIVE questions, taking ANY Two from Group A,
ANY TWO from Group B and AL from Group C.
" All parts of a question (a, b, etc.) should be
answered at one place.

Answer should be brief and to-the-point and be supple-
mented with neat sketches. Unnecessary long answers
_ may result in loss of marks.

Any missing or wrong data may be assumed suitably
giving proper justification.
Figures on the right-hand side margin indicate full marks.
Group A v

l'. (a) Whatdoyou mean by universal logic gates ? Name
universal gates. Justify your answer. Design the
logic A+ BC+ AC usmg only NAND gates 10

f 5

) nvert the f wuuwmg
(/) X=ABC+ AD into SOP format
(i) Y=(A+B+C)(A+D) into POS format.

Also, minimize the function X+ Y for Boolean
‘X and Y. _ .10

2. (a) If X=1010100 and Y=1000011, find (X-Y)

and ( Y- X) using (7 ) 1scomplementmethod, and

(i ) 2s complement method. Also, give a design to

have X.Y, where ‘.’ represents a binary
multiplication. 10

AMIE(l) STUDY CIRCLE, Iind FLOOR, SULTAN TOWER, ROORKEE - 247667 (UTTARANCHAL)  EMAIL: pcourses@hotmail.com  Ph: (01332) 266328, 9412903929 Web: www.amiestudycircle.com
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(b) How can you design a 4-state machine to get a

(b) Simpl"i‘fyvtﬁ'e following hsiﬁg Boolean alchra:3+3+4 it e .
o Lo : desired input/output sequence pair? - . 10

(1) X=A+B+C+ (Br L) 15+ C) 7. (a) What are the -conditions for two machines to be
equivalent ? For the machine shown in state table
below, find reduced machine in standard form: 10

(ii) Y= AB(CD+ EF) (AB+ CD)

(iii) Z= AB+ AB

o : : NS, Z
3. (a) In}plcment the following two Boolean functhns PS TX-0 X-1
F(A,B,C)=%(0,1,2,4) ’ B G0 Al
B C B,0 C,1
B(AB,C)=3(05,6,7) b co b
(b) Simplify the following using K-map : E D,0 Al
F E,1 F,1
F(A,BCDE)=ZX (0,2,4,6,?,13,21,23,25,29,31) G E1 G.1
Implement using only NAND gates. - 10 (b) Convert the following C Sas

4. (a) Minimize the following using Tabular method: 10
Y= ABCD+ ABCD + ABCD+ ABCD + ABCD+ ABCD
(b) What is static 0, static 1 and dynamic hazard ?
What are the conditions for arising of such

hazards ? What are the steps followed in detecting
and eliminating static and essential hazards? = 10

Group B

8. (a) Design synchronous MOD-10 BCD up-down
counter using T-flipflops and other gates. 10

(b) Describe the race around problem in J-K flipflop. 10

‘6. (a) Drawthe state diagram, state table, and algorithmic
state machine chart for a sequence detector to
detect the sequences 1111 and 0000. Overlapping

is not allowed. ' ' 10

(/) SRto JK flipflop
(7} Dto S-R flipflop.
(a) Design a 3-bit odd parity generator using J-K

flipflop. 10
(b) How can a non-deterministic graph be converted
into a deterministic graph ? 10
Group C

Choose most suitable answer for the following : - 10x2
(1) ABCD+ BCD+ BCD + BCD =

(2) B(D+C)

(b) B+D+C -

(c) B(D+C)

(d) B(D+C)

AMIE(l) STUDY CIRCLE, Iind FLOOR, SULTAN TOWER, ROORKEE - 247667 (UTTARANCHAL)
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(&) For even number of ones at the inputs, the output : :
of EX-NOR gate is | ) (v7) Tabular method of simplification is convenient as

- o long as the number of variables does not exceed
(a) low. -

- (a) 6
(b) high.
() 8
(c¢) oscillating.
(¢) 10
(d) None of the above.
R, (d) 12

(i) (13.125),0=(?) ' i
| | 10 8 {vii) If L =1ow, H= high, a positive logic is

(a) 3.7 (a) L=5V,H=0V
(b) 16.5 (b)) L=5V,H=-5V
(c) 15.1 (c) L=SV,H=1V
(d) 155

(d} L=-5V,H=-1V

(#v) (6A0C)s=(?)y (vai ) If input and output of a NOT gate is shortéd,

(a) 27148 then output will be
(b) 27814 ' _ (a) O
(c) 27184 (b)- 1

~(d) 21748 1 (c) apulse.

(v) Multiplexer can be expresscd as (d) indeterminant.

(ix) The characteristic équation of a T flipflop is
{a) one-to-many.

_ (b) many-to-one. (a) TeQn
| (6) T+Qn
(¢) many-to-many. 4

(c) TQn

(d) one-to-one.
(d) None of the above

AMIE(l) STUDY CIRCLE, Iind FLOOR, SULTAN TOWER, ROORKEE - 247667 (UTTARANCHAL)  EMAIL: pcourses@hotmail.com  Ph: (01332) 266328, 9412903929 Web: www.amiestudycircle.com
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(x) The minimum number of flipflops () required to
gencratc a sequence of length, N, should satisfy

(2) N=2"-1
(b) n=2V-1
(c) N<2"-1

(d) n<2V¥-1
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PULSE AND DIGITAL CIRCUITS
Time : Three hours
" Maximum Marks : 100

Answer FIVE questions, taking ANy Two from Group A,
ANY TWO from Group B and aLL from GroupC.

All parts of a question (a, b, etc.) should be
answered at one place.

Answer should be brief and to-the-point and be supple-
mented with neat sketches. Unnecessary long answers
may result in loss of marks.

Any missing or wrong data may be assumed suitably
~ giving proper justification.

Figures on the right-hand side margin indicate full marks.
Group A

1. (a) Verify that a set of ANDed inputs A,B,C, .... is

equivalent to the inverse of the ORed inputs
ARBC

. , .
A B C, ... Derive De Morgan’s laws from this

‘Boolean equation and explain the duality involved. 6
(b) Transform the following: 3+3
(1) (10100110101111), = (— )6
(#) (A72E)s = ()s.
(c) Prove the following Boolean identities : 4+4
(i) A+BC(A+BC)=A+BC
(#) A+B[AC+ (B+C)D]=A+BD.

AMIE(l) STUDY CIRCLE, SECOND FLOOR, SULTAN TOWER, ROORKEE - 247667 (UTTARAKHAND)
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2.

3.

.Ji

(a) Reduce the expression using K- map in SOP and
POS forms.

Sm(1,5.6,12,13,14) + d (2, 4)

Also, implement the ‘minimal expression in
universal logic.

(b) Obtain the set of prime implicants for

2m(0,1,6,7,8,9,13,14,15)
using binary designation of minterms.

(2) What is a ‘switching function’ ? Give some of the
basic properties of switching functions-and show
that a switching function -7, (x, y, z) is identical
with T,(xy,z) if T,= xz+xz +x’y’ and
T,=xz+xz'+yZz

(£) Prove the following identity:

Xy+xy'+yz=xy+xy'+xz

(c¢) Simplify the expression

T(A,BCD)=AC'+ ABD+ BCD+ ABD’

+ ABCD'.
[ L § ¥ A YRGS TR, T NP U (DU S SR PO
taj v ll tC VIICLL DOuUL pCliiiancit dllU U anSiCn ldullb

in combinational circuits. Hence, explain the terms
eqmvalent and distinguishable faults.

‘( b) State and explain the Boolean differences method

for determining the complete set of tests that can
detect a given fault. What is the condition that a
set of tests which detects a fault x; s-2-0 and
x;s-a-1? '

(c) Briefly explain the basic principles of fault
detection by path sensitising.

10

10

AMIE(l) Study Circle, Roorkee

5.

6.

Group B

{a) DrawtheK-map ofanS-RandJ-K flip-flop. Use don’t
cares for intermediate steps. Hence, show that the
characteristic equation for an S-R flip- ﬂop ofthe form 12
onH =5+R O )

(b) WhatareFinite State Machmes and how are they more
useful than truth tables in understanding the operation
of a sequential circuit ? Draw the state transition
diagram of an S-R and J-K .flip-flop, briefly
explaining the input and output variables.

(2) Give the steps you would follow for designing seque-
ntial circuits using various types ofmemory elements.
Draw the block diagram of a serial binary adder and
generate its state table.

(b) State the basic difference between a Mealy and a
‘Moore model for representing a state diagram. Use
the example of a D-flip-flop to illustrate this. Also,
draw the related excitation table.

(2) What are asynchronous sequential circuits and their
advantages ? Draw the block diagram of such a circuit
uaulg the ba51c model for the fundamental mode

circuit and explain its operation with refer-
ence to stable and unstable states.

(6) The AND gate, shown in Fig. 1 below, has an input
A and afeedback input x with delay time ‘t’. Draw
the K-map for the circuit and analyze the condition
for stability of a state.

X

B

A Fio 1
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8. Write short notes on any two of the following:  10+10 (iv) The output Y of the circuit shown in Fig. 2 is

(2) Divide by seven counter

_ | A—{] Fv
(b) Monostable multivibrator . .

Fig.2

(c) Schmidt trigger. (a) AA
Group C (b) A
9. Chcose the correct answer for the following: 10x2 ‘ (c) 1
(/) A+ A.B isequalto (d) A
(a) A+B (v) The output’Y of a NOR gate for inputs A and B is
(b) A+B (a) A+B
: ' b) A+B
(c) 4 o oAt
(c) A+B
(d) A+1 . , —
. - (d) AB .
i +D),whend ized, gi . , :
(#) (A+B)[C ), when deorganized, gives (v) How many AND gates are required to decode
(a) A.B+C.D eight possible input states of a PLA with 3 input
_ . “variables and 3 output variables ?
(b) A.B+C.D :
- - (a) 6
(c) A.B+C.D .
o - (b) 4
(d) A.B+C.D ' . ('c)' 8
(ii) Convert (110101.101010), to octal. The answer (d) 2
is
(vii) Hazards in switching circuits are caused by
(a) 65524 o .
(a) varying input signal.
. ,,(b‘) 5625 (b) constant output.
() 65.57; (c) zero propagation time.
(d) 65.75;4 (d) deiays of switching components.
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(viir) Which condition below is normally not used in an
S-R flip-flop ?

(a) S=0,R=0.
(b) S=1,R=0.
(c) $S=1,R=1.
(d) S=0,R=1.

(ix ) Specification of a synchronous sequential machine
is given by its :

(a) initial state.
(&) final state.
(c) stable state.
(d) state table.

(x) In a transition graph, a set of directed graphs is
referred to as

(a) path.
(b) line.
(c) arc. -

(d) track.

AMIE(l) STUDY CIRCLE, SECOND FLOOR, SULTAN TOWER, ROORKEE - 247667 (UTTARAKHAND)
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PULSE AND DIGITAL CIRCUITS
Time : Three hours

Maximum Marks : 100

Answer FIVE questions, taking ANY TWO from Group A,
ANY TWO from Group B and ALL from Group C.

All parts of a question ( a, b, etc. ) should be
answered at one place.

Answer should be brief and to-the-point and be supple-
mented with neat sketches. Unnecessary long answers
may result in loss of marks.

Any missing or wrong data may be assumed suitably
giving proper justification

Figures on the right-hand side margin indicate full marks.

Group A
k. {(a) State and prove De Morgan’s theoren. What are
minterms and maxterms ? Give an example for
each. 5

{b) Design a Booiean logic expression for fuel adder. §e

{¢) Find X-Yusing s complement and 2s complericnt
methods for X=11011011 and ¥'= 10101010. 5

2. () Simplify the following Boolean expression using
Karnaugh map method. Implement the simplified
expression using NAND gates only 12
f=EZm(G,1,2,5,7,9,12, 14, 21, 23, 26, 2%)

+ Ld {6, 15,26, 30

iy
iully Fhby
’
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W

(h) Define the term “don’t care combination™ in Boolean
logic circuits,

{a) Reduce the following function using Quine
McClusky method. Implement the reduced function
using NAND gates only :

f=ZIm(1,3,4,7,9,11,12,14) + 2d (2,6, 13)

(b) Describe a 4 x 1 digital multiplexers and indicate
the clocks at various stages.

(a) Explain briefly about various types of hazards in
combinational circuits. How can hazard-free designs
be worked out ?

(b) Explain fault diagnosis by path sensitization method

taking an appropriate example. Compare its
merits with that of Boolean difference method.

Group B

(«) Explain the design of master slave J-K flip-flop with
NOR gates and discuss the race around program.

(b) Realize a D flip-flop with T flip-flop.
(¢) Give an application of a monostable multivibrator.
How can it be designed with user specific choice

of pulse characteristic ?

(@) Design a synchronous mod-13 up-down counter
using J-K flip-flops.

AMIE(l) Study Circle, Roorkee

10

10

12

12

12

9. Choose the correct answer for the following :

www.amiestudycircle.com

(b) Explain the following terms : 4x2

(f) Synchronous sequential circuit
(i) Fundamental mode circuit

(iii) Pulse mode circuit

(iv) Finite-state machine

7. (a) Design a fundamental mode asynchronous
sequential circuit that has two inputs, X, and
X,, and one output z. When X, =0, the output
z = 0. The first change in X that occurs while
X, = 1 will cause output z to be 1. The output z

will remain 1 until.X, returnto 0. 16
(b) What is the difference between completely specified

and incompletely specified machines ? 4

8. Write notes on the following : 10+ 10

(a) Deterministic recognisers
(b) State assignments in.asynchronous sequential

circuits.

Group C

¥
() Thedual ofx (y'z' +yz)is
(@) x+ (' +2)(y+2)
by x- () +2)+(y+2)
(¢) x+(/'z' +y+2)
(d) x+ 'z +yz

10x2
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W xx+y) =
@ x+y
b) x
(c) 1+x
@y

(#ii) The number of select lines needed in a 8x 1 multiplexer is
(@) 8
(b 3
(© 2
(@) 1

(iv) A (2¢ x n) ROM will have
(a) kinputs and n outputs.
(b) 2inputsand »outputs.
(c) k outputsand » inputs.
(d) 2* inputs and noutputs.

(v) APLAis
(a) programmable AND array, programmable OR
array.
(b) programmable AND array, fixed OR array.
{c) fixed ANDarray, fixed OR array.
(d) fixed AND array, programmable OR array.

(vi) Which one of the following is true with respect to
filip-flops ?
@ D=JQ +K O
) D=JQ'+K Q
(¢) D=JQ+KQ

AMIE(l) Study Circle, Roorkee
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(vii) The minimum number of flip-flops required to realise
amod 3 counter is

(@) 3
(%) 8
(e 2
(@ 6
(viii) When J= K= 1 inaJ-K flip-flop, the output is
(@) set
(b) reset.
(c) goesto tristate.
(d) toggles.

(ix) The number of states in a divide by N counter is
@ ~N-1

(b ¥
(©) 2
@ N
(x) Inaprimitive flow table, the number of stable total
state in each row is
(@) 1
b 2
() 3
@ 4
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PULSE AND DIGITAL CIRCUITS
Time : Three hours
Maximum Marks : 100

Answer FIVE questions, taking ANY TWO from Group A,
ANY TWO from Group B and ALL from Group C.

All parts of a question ( a, b, etc. ) should be
answered at one place.

Answer should be brief and to-the-point and be supple-
mented with neat sketches. Unnecessary long answer may
result in loss of marks.

Any missing or wrong data may be assumed suitably
giving proper justification.

Figures on the right-hand side margin indicate full marks
GroupA

1. (a) Transform the following: 3x3
() (6715),=(—),,

@) (6A0C), = (—)

(i) (238),, = (—),6

(b) () Convert(A+B+C).(A+D)into POS format. 3

10

(i) Convert A.B.C + A.D into SOP format.

Do not use Karnaugh map. 3
(¢) Implement =M (0,1,2,3,10,11) usingonlyNOR
gates in simplified form. 5

( Turn Over)
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2. (a) Identify the function Y =

®)

& Admission Packages

M(@1,2,4,7,811,13,14) In
simplest form and implement using only three
logic gates. 10

Slmphfy using Kamaugh map and implement using

mimmum logic gates :

F = f(a,b,c,d,e)=3 m(1,3,4,6,9,11,12,14,17,19,20,
22,25,27,28,30) 10

AMIE(l) Study Circle, Roorkee

(p) Convert (i) S-R flip-flop to J-K flip-flop, and (i7)
J-K flip-flop to T flip-flop by using the respective
truth table relations. 6

. (a) Design a synchronous gray code up-counter

using J-K flip-flops. 20

. (@) Anunknown one-input three-state machine pro-

duces an output Z for input X as follows :

X:000010100010

3. (@) Using Quine-McClusky method, .reduce Y= 7. 101001100001
_f(a’b’c’ )= Z M(@,3,13,15)+ 3 4(8,9,10,11) and IfAis init{al state, find reduced standard form of
implement using NAND gate only. 10 machine. 10
(b) Multiplythe following using 4:1 multiplexers : ) .. . .
O F-Sme7 (b) Find transition graph that recognizes the strings: 5+ 5
1 =) m(3,7,9,10)
() F, =Y m(2,7,12,15) ® O+ DAL+ 0YO+D)
2= s /s >
(i) F, = Y m(3,7) 3+3+4 @) O+ 11y + 00y
4. (a) Implement F(a,b,c)=7 m(0,5,6,7)usingPLA. 10 Group C
ing: 10x2
(b) Designa ROM-based circuit which converts 3-bit + Choose the correct answer for the following : )
binary to excess-3 code. 10 () (9AF27),,+(ABCD4) = (),
Group B (@) 156 FFB
5. (a) With the help of a logic diagram and truth table, (b) 156 BBF
explain the working of a J-K flip-flop. Derive its
characteristic equation. What do you mean by ‘race- (0) 146BFB
around’ conditon ? How is itremoved ? 10
(b) Designa divide-by-8 counter using J-K fhp-ﬂop (d) 146 FFB
Extend it to 4-bitJohnson counter. 10 (i) 1£(292),,=(1204), , where B i
6. (@) Designasequence detector which detects occur- (@ 2
ence of sequence 1010. Overlapping is allowed. Use
D flip-flop. 14 ) 4

www.amiestudycircle.com
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b) xy+wz+yz
(c) wz+yz
@ wz+xy
@iv) Ighmmal SOP form of F =" m(0,1,2,3,4,6,8,9,10,11)

(v) The sum of ripple carry adder is
@ S,=4®B6C
(b) S,=4B,+AC,+BC,
() S;=4,+B,+C,

AMIE(l) Study Circle, Roorkee

@ 1101

(vii) For Mod-32 counter, number of flip-flops required
is

(@ 4
® 5
(© 8
@ 3
(viii)An n-bit ring counter is a mod— counter, whereas
an n-bit twisted ring counter is a mod— counter,
respectively. '
(a) 2n,n
) n,2n
(¢) n,n
(d) 2n,2n
(ix) A PLA
(@) isfield programmable.
(b) is mask programmable.
(c) canbe programmed by the user.
(d) canbe erased and programmed.

(x) — lines are contained in a multiplexer with 1024
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(d S, =4 B C, inputs and ene output.
(vi) A 4-bit up-down counter is in down mode and (a) 512
PS =1100. The NS will be
(b) 258
(a) 1011 (C) 64
(b) 0111 (d) 10
() 1110 S’12: 5 FN :CP 405/EC422 (1450) (5 AG-800
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W’'12: 5 AN: CP 405/EC 422 (1450)
PULSE AND DIGITAL CIRCUITS
Time : Three hours
Maximum Marks : 100

Answer FIVE questions, taking ANY TWO from Group A,
ANY TWO from Group B and ALL from Group C.

All parts of a question ( a, b, etc. ) should be
answered at one place.

Answer should be brief and to-the-point and be supple-
mented with neat sketches. Unnecessary long answer may
result in loss of marks.

Any missing or wrong data may be assumed suitably
giving proper justification.

Figures on the right-hand side margin indicate full marks.

GroupA
1. (a) Write important postulates of Boolean algebra.
How is it different from conventional algebra ? 5
(b) How is dual of a Boolean expression obtained ?
Explain by giving a suitable example. 5
(c) State and prove De-Morgan’s theorem. 5
(d) State and prove Transposition theorem. 5

2. (a) Define (i) product-of-sums (POS) form, and (i) sum-
of-products (SOP) form. 3+3

(b) Whatis the difference between canonical form and
_standard form ? Which form is obtained from a
truth table ? 6
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(c) Prove that the sum and product of all minterms of a
Boolean function of three variables is 1 and 0, res-

pectively. 4

(d) Consider a 3-bit binary numbers X, X, X, where
X, is LSB. Design a circuit that will determine
whenever the binary is greater than 4. 4

3. (a) Minimize the following switching functions using
Karmaugh map.List all prime implicants and essen-
tial prime implicants (non-redundant group) :

7 N b nl v“ 71~ L& o
@ =2 (1,550/)
@) F=Y(01,3,6,14,15) 8

(b) Simplify the following Boolean functions by Quine-
McCluskey, method : (i) F' = Z(l, 3,5,8,10,14),

and (ii) F =Y (1,9,10,16,20)+ > (14,29,30), 12

4. (@) How does a programmable logic device differ
from a fixed logic device ? What are the primary
advantages of using programmable logic devices ? 6

(b) Distinguish between a programmable logic array
(PLA) device and a programmable array logic (PAL)
device in terms of architecture and capability to
implement Boolean functions. 6

(¢) Determine the size of the PROM required for imple-
menting the following logic circuits : 8

(i) . A binary multiplier that multiplies two four-bit
numbers ;

(i) A dual 8-to-1 multiplexer with common selec-
tion inputs ; and
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5.

7.
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(#ii) A single-digit BCD adder/subtractor with a
control input for selection of operation.

Group B

(@) What are the differences between combinational
and sequential logic circuits ?

(b) Explain following terms with diagram : () Clocked
SR flip-flop, (i7) Clocked J-K flip-flop, and
(#ii)Clocked D flip-flop. 3+3+3

(c) Withthe help of a suitable circuit, briefly explain how
a D flip-flop can be used to detect the sequence of
occurrence of edges of synchronous inputs. 6

Design a synchronous counter using J-K flip-flop that counts
as 000, 010,101,110, 000, 010,... . Ensure that the un-
used states of 001, 011, 100 and 111 go to 000 on the
next clock pulse. What will be the counter hardware look
like if the unused states are to be considered as ‘don’t
care’s. 20

(@) What is the difference between synchronous and
asynchronous counters ? 3

(b) Explain, with a neat diagram, the working of a ripple
counter.

(¢) Design asynchronous decade up/down counter. 12

(a) Design a deterministic finite automata to recognize
strings of Zz {0,1} such that it starts and end
with 010 and 011, respectively. S5

(b) Prove that for every NFA their exists a DFA. 5

(¢) Define regular expression. Write the regular ex-
pression that represents strings of Z = {0,1} and
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contains ‘01’ as a substring. Convert this regular (b) 30ns
expression toa DFA. 10
(¢) 45ns
Group C
(d) 60ns
9. Choose the correct answer for the following : 10x2
. . . . . (v) Words, having 8-bits, are to be stored into com-
() Aringcounter consisting of five flip-flops will have puter memory. The number of lines required for
(a) 5 states : writing into memory 1S
© (b) 10states (@ 1
(c) 32states ® 2
(d) infinite states. © 4
(if) When simplified with Boolean algebra, (x + y)(x +2) @ 8
simplifies to
(@) x (vi) How many flip-flops are required to construct mod

_ , 30 counter ?
(b) x+x(@y+z)

© x(1+y2) @:3
d) x+yz () 6
(i) Ifthe input to T-ﬂfi{)—ﬂop is 100 Hz signal, the final (© 4
output of three T-flip-flops in cascade is @ 8
(a) 1000Hz
(b) S00Hz (vii) Karnaugh map is used for the purpose
(¢) 333 Hz (a) ofreducing the electronic circuits used.
(d 12.5Hz (h) tomap the given Boolean logic function.
(iv) A 4-bit synchronous counter uses flip-flops with (¢) tominmmize the terms:in a Boolean expression.
propagation delay times of 15 ns cach. The maxi- -
{)num possible time required for change of state will (d) to maximize the terms of a given Boolean
© expression.
(a) 15ns
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(viii) Select the incorrect statement from the following.

(ix)

*)

(@) FACcLBAcTM
(b) LBACTM -

(c) LBACPDACTM
(d) FAcPDAcCIBA

Select the incorrect statement to the regular ex-
pression 011(0+ 1) * 101 :

(@) String of ‘0’ and ‘1°.
(b) String starts with 011.

(c) Smallest string represented by the regular
expressionis 011101.

(d) Largest string represented by the regular
expressionis 01101101.

Mealy and Moore machines are
(a) known as transducers.
b) equivalent to each other.

(c) differentiated by the method to produce
output.

(d) None of the three above.
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$’13 : 5 AN : CP 405/EC 422 (1450)
PULSE AND DIGITAL CIRCUITS
Time : Three hours
Maximum Marks : 100

Answer FIVE questions, taking ANY TWO from Group A,
ANY TWO from Group B and ALL from Group C.

All parts of a question ( a, b, etc. ) should be
answered at one place.

Answer should be brief and to-the-point and be supple-
mented with neat sketches. Unnecessary long answer may
result in loss of marks. _

Any missing or wrong data may be assumed suitably
giving proper justification.
Figures on the righi-hand side margin indicate full marks.
GroupA

1. (@) Realize Booleany= a+abusingasingle logic gate. 5

(b) State and prove De Morgan’s law and realize the
Boolean function of question 1(a) using only NAND
gates. 8

(¢) Compute the Boolean function of the following con-
tact network. Write the truth table of it. Also, mini-
mize the function, if possible. 7

2

yl
X

o <

1 z
xl
3
—o/¢ z
Y Fio.1
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What is a self-dual function ? Give an example to
explain. 4
What are functionally complete sets ? Give two
examples. 6
State any four identities of exclusive-OR operation.
Show that parallel combination of EX-OR with
AND gate is a simple OR gate. 4
Define the followinoe - - RVE)
A WARLSRW WA RVJARAV VY u‘e - o7 NN

() Kamaugh map

(i) Quine McCueky table

(@) Negative OR logic gate

Minimize the following switching function using

Karnaugh map method. Implement the function
using NAND gates only. 10

f(A,B,C,D,E) =Y m(0,1,4,9,11,16,22,25,31) +

®)

(©)

4. (@)

Y d(3,10,24,30)

Design a 4 to 1 multiplexer using 2 x 1 multi-
plexers and explain its functions. 5
Describe a PLA and give an example of 3-variable
Boolean function implementation with PLA. 5

Design a 3-bit adder using suitable logic gates. 10

(b) Write an expression for the output of the circuit

shown below : 6
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Q
X,
x4
(c) Whatis ROM ? Ifit is not a sequential circuit, how
does it represent a memory ? 4
Group B
5. (a) Design and explain the working of a master-slave
J-K flip-flop. Show thatQ , , =JQ, + K Q_ repre-
sents J-K flip-flop. 10
(b) Design asynchronous mod-6 counter and explain
its working. 10
6. (a) Definethe followingterms : 4x2
(@) Latch "
(i) Flip-flop
(#ii) Synchronous counter
(vi) Racearound
() Convert (i) S-R flip-flop to D flip-flop, and
(@) S-R flip-flop to J-K flip-flop. 6+6
7. (a) Anasynchronous sequential machine has two in-
put terminals. It produces an output whenever 10
occur in one input line and 01 is present on the other
input line. Construct a circuit for this logic. 10
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(b) Write astate transition table for the following digital
circuit : 10

p T

: o/p
8. (a) Construct the graphs that recognise the following
regular sets : 6+6

() (01 + (11 +0)1*0)*11)
(i) (1(00)*1 + 01*0)*

(b) Is the following graph a dcterministic one ? If not,
then convert it to a deterministic one : 8

GroupC ,
9. Answer the following: 10x2
(i) For a 16-bit binary code, parity check can be
obtained with at least
(a) 4-bits
(b) 3-bits

www.amiestudycircle.com

(c) 2-bits
(d) 1-bit

(1) The decimal numbers 510 can be represented in
binary coded decimal with

(a) 12-bits
(b) 10-bits
(c) 19-bits
(d) 8-bits

(#i) The Boolean expression
Q=(x+y)x+yz)+xy +xz'is

(@x+y
b xy+y
)1
@) hxyz +x'z'
(iv) A PLA is sa
(a) AND-OR structure.
(b) NAND-EXOR structure.
(c¢) AND-AND structure.
(d) OR-ORystmcture.
) A ﬁon—universal logic gate is

(a) EX-NOR
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(b) NAND
(c) AND (ix) Choose the correct statement :
(d) EX-OR (a) Latch has race problem.

(vi) Any 2" to 1 multiplexer can be imblemented by (&) I-K tlip-flop is always synchronous.
number of control bits at least (¢) S-R flip-flop is always integrating.
(a) 1 . o (d) ROM is not a memory.
G)n-1 (x) Dual Boolean functions A and B satisfy
@n - (@ A®) = B()
@n+1 | | ®) A =B®

(vii) The characteristic equation of a J-K flip-flop is (© AX) =B(x)
(a) JQ+ K’Q (@) AX)=BX)
(b) IQ+KQ
(©) T+KQ
(d T+KQ

(viit) The number of flip-flops required to realiseamod 9
counter is

@9,
©®)3
(4
@ 10
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W’13: 5 AN : CP 405/EC 422 (1450)
PULSE AND DIGITAL CIRCUITS
Time : Three hours

Maximum Marks : 100

Answer FIVE questions, taking ANY TWO from Group A,
ANY TWO from Group B and ALL from Group C.

All parts of a question ( a, b, etc. ) should be
answered at one place.

Answer should be brief and to-the-point and be supplemented
with neat sketches. Unnecessary long answer may result in
loss of marks.

Any missing or wrong data may be assumed suitably
giving proper justification.

Figures on the right-hand side margin indicate full marks.
Group A

1. (a) Withthe help of De’ Morgan’s law statement, realize
the function

y=x(y+2)

using (i) single 3-input AND gate and a NOT gate

only ; (if) minimum number of 2-input AND gates and

a single NOT gate only ; (#ii) 2-input NAND gates

only. 4+4+2
(b) Find the following : 3+3+4

(@) (23.625),~(?),

(#) (235.2),,=(?),

(iif) (AFC4), x (BIC),, = (2),q
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2. (a) Simplify and implement using minimum number of
2-input (7)) OR and NAND gates, and (ii) NOR
and OR gates. ‘

F=Xy+xy+z
Use only 2-input gates such that total number of

gates used is the smallest : : 10
(b) Design and 1mplement a 2 bit by 2 bit! blnary multl-
plier using half adders. 10
3. (a) Using Tabular method, obtain pnme implicate and
minimal expression for
F=1nM (2, 3, 8,12,13). d (10, 14). 8
(b) TmplementusingPLA : _ 6+6

EABO=3m0 124
FZ (A’ B’ C)= Zm (09 59 6’ 7)

4. (a) Consider two binary numbers represented as A, A,
and B, B,. Design a logic circuit whose output will be
1 whenA A isequalto B, B 10
(b) Implement using 8 x 1 multiplier : 10
F=>m(l3,4,11, 12,13, 14, 15)

Group B

5. Design and implement a pulse generator using a shift
register to generate waveform representing

10111011011101
UseDflip-flop. | 20

6. (a) Explain the limitations of finite state machines. Define,
with examples, successor, terminal state, strongly
connected machines.

(b) Differentiate between Mealy and Moore models. 4

(¢) Reduce the machine to standard form for state table : 8

Ps NS .
=0 " X=1

A E,0 D,1
B F,0 D,0

C E,0 B, 1
D F 0 B;0

E C 0 F 1
F B,0 C,0

7. (a) Design an asynchronous mod-10 counter usin

> AL

T flip-flops. . 8

7]

(b) Design and implement a sequence detector which
detects 1111. Overlapping sequences are allowed.

Use D flip-flops. o 12
4] (M Fynlain the warking of I mactar_clava flin_flan
e \u, L.Jl\tll.ul 4 Wilw "\lll\llls Vi J7AN 1lidoVWil T o1avYw Llll.l .ll\ll.l-
Use only NAND gates. 10
(h) Convert (i) D to J-K flip-flop, (if) J-K to D ﬂlp-ﬂop,
and (iii) J-K to T flip-flop. 3+3+4
Group C
9. Choose the correct answer for the following : - 10x2
(i) The time required for a gate or inverter to change its
state is called
(a) risetime.
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@

(b) decaytime.
(c) propagationtime.
(d) chargingtime.

The minimum number of two input NAND gates
required to perform two input OR gate is

(a) one.
(b) two.
(c) three.
(d) four.

@) A —
MY

B —L ) o

Output Y of the above logic function is
(@) EX-OR

(b) Ex-NOR

() NAND

(d) NOR

(iv) tS}um of full adders as output can also be obtained
om .

(a) three bit MUX.

(b) three bit parity checker.
(c) three bit comparator.
(c) three bit counter.
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(v) Toadd 16 bit numbers,—— half adders and ——
full adders are required, respectively.
(a) 8,8
®) 1,15
(© 16,0
@ 15,1 _
(vi) To construct a K-bit parallel adder, —— number of
full adders is required.
(@ K2
® K
(0 K-1
d K+1
(vii)Minimum number of two input NAND gates
required to implement (A + B) (C + D) is
(a) 4
b 2
(¢ 6
@5
(viii) A two control input data selector can have——
number of largest data inputs.

@ 2
(b) 4
() 6
@ 8
(ix) Inaripple counter ( JK tnggered) the pulse input is
applied to
(a) clock of first flip-flop.
(b) clock oflast flip-flop.
(¢) J-Kinputs ofall flip-flops.
(d) J-K innut of first flin-flon.
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(x) Ifclock of period T'is used with n stage shift register,
then output of final stage will be delayed by

(a) nT sec
(b) n/Tsec
(¢) @n+ 1T sec

(d) (n—1)T sec
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