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BASICS OF DIGITAL ELECTRONICS
l’:\ RT-1

Sai== 70 Vo Eer ) [rfereae 37 : 30
e allowed : 12 Hour] [Maximum Marks : 30

& i) ' ira sl dEwE
Yo All Questions are compulsory and each question is of 1 mark.
i) F e ® arT g9 W1 ffT 7 s orgaE BT AT &

Only English version is valid in case of difference in both the languages.

1 S=ArEd TR H AR e H agel 1. Convert the following number to
=D, binary number (187) , = (7),
+ 10111011 (b) 11011101 (ay 10111011 (b) 11011101
;10111101 (d 10111100 (c) 10111101 (d) 10111100
pd ﬁ(59.72)10ﬁBCD 2. Convert (59.72),,to BCD
+ 111011.11100010 (a) 111011.11100010
= 01011001.01110010 (b) 01011001.01110010
: 1110.11 (¢) 1110.11
< 01011001011010 (d) 01011001011010
3 T TR ¥ IEWE O 5o 3. Convert the following octal number
=) to decimal (17)g = (),
- RTA10
¢ 51 ) 82 E:; g_l[ 8; ?g
. 87 (d) 15
a T TS S e S 4. illrrllc]ib;ut difference between binary
100 (b) 111 @@ 100 ®) 111
: 001 (d) 110 (c) 001 (d 110
1) P.T.O.
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5. WAL T S U ST U 956t
(1100, = (7) Gray
(a) 0011 (b)y 1010
(c) 1100 (d) 1001

6. T T ¥ BCD code ®IF & & ?
(a) 0011 (b)y 1101
(c) 0101 (d) 1001

10.

11.

fefeer weife = @ T fawew
T e & 2

(a) <uHe
(b) 3Ie
(c) &
(d) TEEREHEH

1’s FFei= o FgA 10011101 =7

(@) 01100010  (b) 10011110
(c) 01100001 (d) 01100011
TS e e T SR w7
(a) & (b) WE
() TW @ =

AND 7z ® 3m8<ye HIGH &, 79 $qe
A, B, C=Em?

(@@ A=1 B=1 C=0
(b)) A=0 B=0 C=0
(cy A=1 B=1 C=1
d A=1 B=0 C=1

NOR 3R %7 31542 High &P, af%
(a) @t TI9E High ¥

(b) Y TH T High ¥

(c) HEUFH TR Low ¥

(d) T TFELowE

(2)

10.

11.

Covert the binary number (1100

Gray code
(@ 0011 (b) 1010
(¢) 1100 (dy 1001

Which of the following is an in
BCD code ?

(a) 0011 (b)
(c) 0101 (d)

1101
1001

Digital electronics is based on
number system.

(a) Decimal

(b) Octal

(c) Binary

(d) Hexadecimal

The 1’s complement of 1001110

(a) 01100010 (b) 100111

{c) 01100001 (d 011000
What is base of Hexa-De

System ?

(a) Eight (b) Sixteen

(¢) Ten (d Two

The output of an AND gate is HIG
when input of A, B, C

(@ A=1 B=1 C=0
(b)) A=0 B=0 C=0
(¢ A=1 B=1 C=1
d A=1 B=0 C=1

The output of a NOR gate is Hig

(a) all inputs are High
(b) any inputs is High
(c) any inputs is Low

(d) allin puts are Low
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r (1100 . .
( )2t°r_-, T TR § 91 $¥YE AND 71T ¥
9
1010 . X=AB
1001 -~ X=ABC
: X=A+B+C
s an invalid i X=AB+C
1101 r =43 gada e IR E?
1001 : ANDWE
od on the =~ ORTE
: NORWE
i EX-ORTZ
o T O g @ T

: Vg =V (max) + Vg, (max)
11101 i 2 Vi = Vop(min) + Viy(min)
0 . '

8 : V= Vou(min) - Vi (min)
10011110 20 Vyp = Yog(min) - Vi (min)

£1100011 ] ,
T7%d MR TTL #ifas &0 w1 1§

= Schottky TTL
Tristate TTL
:  Low Power TTL
Z+ Open-Collector TTL

= FUR ECL # A& ¢ ?

: Tehfae TR

-~ =Y |iee

- tieT wienew wiee

i 2Ry i §fee

SOP iyt € POS fiyeafes o sgat
2BC + ABC + ABC

: (A+B+OA+B+0OA+B+0)
AB +0O)

: (A+B+OA+B+OA+B+0)
: A+BB+0

=

pxa-Decima

ey’

Sixteen
w0

+

1s HIGH ' ! =

{
T
s High if

oy

[

ey,  w =Tm o

3

12,

13.

14.

15.

16.

17.

2032

The Boolean expression for a 3-input
AND gate is

(a) X=AB

(b) X=ABC

{c) X=A+B+C

{(d X=AB+C

Which of the following a universal
gate ?

(a) AND gate

(b) OR gate

(¢) NOR gate

(d) EX-OR gate

Which equation is correct ?
(@) Vi =V (max) + V., (max)

(b)
©
(d)

Vo = Vop(min) — Vi (min)
Vg = Vou(min) - Vg (min)

Most TTL logic used today is some
form of

(a) Schottky TTL

(b) Tristate TTL

(¢) Low Power TTL

(d) Open-Collector TTL

Which is not part of ECL ?
(a) Differential amplifier
(b) Bias circuit

(¢) Emitter-follower circuit
(d) Totem-Pole circuit

Convert the following SOP expression
to POS expression ABC + ABC + ABC
(a) A+B+O@A+B+C)(A+B+0)
(b) AB+C)
(c) A+B+C)A+B+C)(A+B+0O)
d A+B)B+0O

P.T.O.
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18. rumm A wt(XFy +2)
(@ (x+ykz () G+Y¥)z
(€) (x+y)z d x+y)z

19.

20.

21.

22,

23.

24,

T FYE % fou feat goee o &
e B & 2

(a) 1 ) 2

() 3 (d 4

FA U ee F A=1,B =1 3
C, = 0, ™ SUM(Z) ¥R Cout ¥
g ?

(a) Z=0,Cout=0

(b) £=0,Cout=1

(c) Z=1,Cout=0

(d) Z=1,Cout=1

T T 9 | g vl | e T
e

(a) 4 (b) 8

() 10 d 16

NOT gate ' NAND 72 § & ©
féa NAND gate %1 STavaal gl ?

(@ 1 (b 2
(€ 3 (d 4

J-K foeiq-aeita 2hTeT & & 2
(@ J=0,K=0 (b) J=1,K=0
() J=0,K=1 (d J=1,K=1

MOD-12 fir =t & T $9 € =7
T flip-flops &I SmarvassaT &t 2

(a) 10 by 12

(c) 6 d 2

18.

19.

20.

21.

22.

23.

24,

Applying DeMorgan’s theorem to

expression (FSI + i)
(@) (x+y)z by G+y
() (x+y)z (d) G+¥y)

How many data select lines
required for selecting eight input

(a 1 (b) 2
© 3 d 4

A full adder has a C,, = 0, what

the SUM(X) and the carry (
whenA=1&B=17

{a) Z=0,Cout=0
b) £=0,Cout=1
(c) £=1,Cout=0
(d) £X=1,Cout=1

How many inputs will a decim:
BCD encoder have ?

(@ 4 (b) 8
(c) 10 (d 16

The NOT gate can be produced

how many NAND gates ?
(@) 1 (b 2
© 3 d 4

In what condition J-K flip-flop
toggle ?7

(@ J=0,K=0 (b
(c) J=0,K=1 (d)

J=1K
J=1.K

A MOD-12 ring counter requa

minimum of flip-flops.
(a) 10 (b) 12
(c) 6 d 2




o 37z o7 #E=T # Initial
T11110, & 99X ©F A & 9% ©A
- rT?

a2 11101011 ®)
(X+¥)Z c 11110000  (d)

x+¥)z 00010111

00000000

et lines ? L = t

pht input line

y D s it e

) v e
< A

0, what are & =

carry {(Cout)
g = T 3 R R ¥ foe feee
Wz RS STHAT B SavEEdt Bt & 2

1 e (b) e

. dAfee (d) =Rfaz
decimal t o= Tt Fitre feargm ar wide g+t

ETFEF HE AL ?

1 WE (b) T
16 T A d) =«
duced withL =T | ¥|

1 TF R 3T FE R
B & YL SR UF SSTE
5 W EE SR FE ISy

flop will 4 #Wﬁ?@w
=],K=
=1,K= FES T

mquires af %) R Y A A BT I

&)

25.

26.

27.

28.

29.

30.

2032

If an 8-bit ring counter has an initial
stage 10111110, what is the stage
after the fourth clock pulse ?

{a} 11101011 (b) 00010111
(c) 11110000 (dy 00000000

Counter is

(a) Combination circuit
(b) Sequential circuit
(c) Both

(d) None

How much storage capacity does

each stage in a shift register
represent ?

(a) one bit (b) two bit

(c) three bit (d) four bit

What kind of logic device or circuit is
used to store information ?

(a) Counter {b)
(c) Inverter (d)

Register
Buffer

A multiplexer has

(a) one input and several outputs.
(b) one input and one output.
several

(c) several and

outputs.

nputs
(d) several inputs and one output.

An encoder converts

(a) Non coded information into
coded form.
(b) Coded information into non
coded form
(c) Both
(d) None
P.T.O.
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Fraifa o v g2 [frhey &

Time allowed : Three Hours] [Maximum Mark

qE (i) W e S & vy @ et ofe o g R
Note : Question No. 1 is compulsory, answer any five questions from the remaini
(ii) Fe9% 797 % Q4 YT @) HHAT TF T ET TG 4
Solve all parts of a question consecutively together.
(iii) 7% ¥ B 99 g § IRy S /
Start each question on a fresh page.
(iv) & Srrart & s g7 @t Refy | st ergar 8 ara &

Only English version is valid in case of difference in both the languages.

1. () JAaHIRFE?
What are basic logic gates ?
(i) & (Sgeie) fagra =t g
Explain principle of Duality.
(iii) weSTEARRT T ¥
What is multiplexing ?
(iv) AT (master-slave) JK feTa-oeita (awer) =t a1 oy & 9
What is the advantage of master-slave J-K flip-flop ?
(v) HEUT (Mod-N) 70T & =7 e ¥ 2
What is meant by Mod-N counter ? ' 1

2. (i) (53),, P TOed famurd vey F wefed |
Convert (53), 4 to its equivalent binary form.
(6) |
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203.

5 372.65), B EG FEERfEEe (Hexadecimal) Wi H T |
Convert (372.65), to its equivalent Hexadecimal form.
"5 BT (complement) I TEE | H2TEd |

1100y, - (1111),

Subtract the following using I’s complement.
11100), = (1111), (4x3)

=r=TEA W SR WHEE
+-iain the difference between the following :
v STl & W ST
Boolean algebra & Normal algebra.
- ¥gE (Combinational) TRug T& s #f (Sequential) gty
Combinationa] circuit and Sequential circuit
- U, FOTHE T TR T
Positive, Negative & Tristate logic (4x3)

== gferan ST B FEE B |

R=duce the following Boolean expression :
ABC.(A+B+C)
- AB(A+C)+AC(A+B)

- AB+A+AB (4x3)

= o F FOTE AT TEA ¥ G FI T T 2w 8 NAND / NAND

",'T:HWWH%GTQ'@W |

s-plify the following expression using Karnaugh map & construct the logic diagram
-sing NAND/NAND gates of simplified expression :

2 B,C,D)= Zm(1,2,6,7,9,13,15) + Zd (3, 5, 11, 12) (12)

2t and G I FE ET U Ot e 1 e S S | g -
afershr st SR |

Draw and explain a circuit of full adder using two half adders. Also write its
truth-table.

16 F 1 eomar Tedistea i ARTY SIS T4 S BN TS |

Draw a circuit diagram of 16 to 1 multiplexer and explain its working. {6x2)
P.T.O.
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7.

(i) FI-die 3R g% SN Ft FerEdr A 7 frem-wam #it srifafy aoem |
(a) & % i v (gogy)
(b) 2 foemy (goem

Explain the operation of the following flip-flops with the help of logic circun
truth-table :

(a) J-K Flip-flop
(b) T Flip-flop
(ii) o7 TIOT T T ST FTEHT TS HETOTE S |

Draw the logic diagram of ring counter and explain its working. (

frer & & et =t ot e foafirat fofaa
Write short notes on any two of the following :
() ffeta fre 9t

Bidirectional Shift register
(ii) TEmRt qegert

Binary Comparator

(i) e | T famdz fewtet

BCD to seven segment decoder {




