Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER- 3(NEW) EXAMINATION ~SUMMER-2020

Subject Code: 3331104 Date: 29-10-2020
Subject Name: Digital Logic Design
Time:10:30 AM to 01:00 PM Total Marks: 70

Instructions:

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. Use of programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.

6. English version is authentic.

Q1 Answer any seven out of ten. izl SIHUBL Ald<ll syALoL 21U 14
1.  Complete using Boolean laws for binary variable A:
()A+l=___  (i)AA+A=___
q.  olf@ae [AaH AL GuAiael yol s2i:
()A+l=__  (i)AA+A=

2. Draw symbol and truth table of OR g£
OR 312 <} [0l 24 22 2014 o114,
Convert binary number into Hexadecimal number:
(i) (1001)2=(__ )1 (i) (10101101)2=(_)1s
oL <012 A salellHa o Hi 534l

(i) (1001)2 = (__)1s (i) (10101101)2 = (__ )16
Draw K' map for the Boolean equation: F(A,B) = Y'm(0,2,3)

oy[@x H#ls2 12 K HY 2120 F(A,B) = Ym(0,2,3)
Draw logic circuit of OR gate using only NOR gate.
554 NOR 912 <L BuA1aL 4l OR 32 <l dizws 152 i,

Simplify the Boolean equation: F = A.A + AB
oy[@e Als20A U o1ldl: F = AA + AB

Find 2's Complement for given binary numbers: (i) 1011  (ii) 1001
VUEL oAAZ] 01z o 2's siFeelHez audl: (i) 1011 (ii) 1001
Draw logic circuit of D flip-flop.
D (sau-salu il dlows ul52 izl
Draw the logic circuit of Half Subtractor.
$ls Ao2s2R <l dlws uliz eizl,
Perform the Binary numbers arithmetic operation:
(i) 1011 + 1100  (ii) 1110 + 1100

o4 A] DIZILHE]S A9 52
(i) 1011 + 1100 (i) 1110 + 1100

Q.2 (@) Draw the logic circuit of Asynchronous 4-bit binary counter (Ripple counter) 03
and explain its working.
URA R () wlRAesiav 4-[612 ol2l 51622 ([Rud 518-22) <il dlows ul52 2izl 2 d- 514 03
AHN AL,

&

© NP ON M 2o XA

N

[EEN
©

o
()

OR
1/3



Q.3

Uk, 3

(@)
(>

(b)
(*1)

(b)
(%)

©)
(%)

(©)
(%)
(d)
(9

(d)
(9

(@)
()

(@)
(¥1)

(b)
(%)

(b)
(*1)
(©)

()

(©)
(%)

(d)
(9

(d)

Draw the logic circuit of Half Adder and explain it using truth table.

Sl 2122 <{l dlws U5z 212l 2 de 514 axmAl.

Draw the logic circuit of 8 to 1 Multiplexer and explain its working using

truth table.

810 1 HeZlraar | digs Uldz eirl vt 22 2oid-Al GuAiowl d- 513 uHmdl.
OR

Draw the logic circuit of Full Adder and explain it using truth table.

56 2482 <l dlos Al52 il 21 22 2ol GUARIAL de 513 4HmAl,

Write short note on Binary to Gray code converter.
25 lle @uil: ol2) 2 3 518 5422
OR
Draw the logic circuit of 2 x 4 decoder and explain using truth table.
2 x 4 [35182 <l dios A2 iRl i 22 2ol GuAll A1l

Draw the circuit diagram of Dual slope ADC and explain its working.
4244 2l ADC Al 452 SPUAH 2131 Al d<f 513 AHondl,

OR
Draw the circuit diagram of TTL NOR gate and explain its working.
TTL NOR 312 <Al 452 $u3H €121 2, A<, 513 4424,

Convert binary number into Octal number:
(i) 11010010 (i) 10011011001
OUAAZ], <ot 2524 4042 Hi 5Al:
(i) 11010010  (ii) 10011011001
OR
Convert Octal number into binary number: (i) 47 (i) 231
2is2d o1z otz Aoz Hi s2al: (i) 47 (i) 231
Convert decimal number into binary number: (i) 13 (ii) 25
39ilMa cdoize ozl <iot2 Wi gzal: (i) 13 (i) 25
OR
Simplify the Boolean equation using algebraic method:
(i) F=ABC + ABC + ABC + ABC (ii)) Y=ABC + ABC + BCD
oy A5 A iesysils usladl GudiaL €l U201 stclal:
(i) F=ABC + ABC + ABC + ABC (ii)) Y=ABC + ABC + BCD
Simplify Boolean equations using K' map method:
(i) F(A,B,C)=Ym(4.,5,6,7)  (ii) F(A,B,C,D) = ¥m(5,7,13,15)

oA U520 4 K' HUAL GuALaL 24l A0 ollAl:
(1) F(A,B,C) = > m(4,5,6,7) (if) F(A,B,C,D) = Y m(5,7,13,15)

OR
Simplify Boolean equation using K' map method:
F(A,B,C,D) =Ym(1,4,5,6,7,9,12,13,14,15)
oY@ U520 4 K' HueAl GUALAL 2l U200 o114l
F(A,B,C,D) =Ym(1,4,5,6,7,9,12,13,14,15)
Write short note on BCD code.
25 <lie quil: BCD 518
OR
Draw and explain the logic circuit of S R flip-flop using truth table.

2/3

03
03

03

03
03

04
oY

04
ox's

04
oY

04
oY

03

03

03
03

03
o3

03

03

04

oY

04

oY

04
oY

04



Q.4
UAAL Y

Q.5
R U

(¥)

(a)
()

(@)
()
(b)
(*)

(b)

(%)
(©)
(%)
(@)
()
(b)

(1)
(©)
(%)
(d)
(9
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Draw the logic circuit of J K Master-Slave flip-flop using NAND gate only.

554 NAND Ol2ll GuAlaL 4l J K Hiz2z-249 [5du-56id <l dizs ul52 izl

OR
Write three differences between D flip flop and T flip flop.
D (sau-5alu 244 T [56U-56U 422l 20 dgldd dvl.
Draw the logic circuit of BCD counter (Decade counter) and explain it.
BCD 51622 ({l5¢ 51G-23) <l dlows ul52 212l w1 dd uxmal,
OR

Draw the logic circuit of J K flip-flop and explain its working using truth
table.

J K (zau-satiu<dl dios A5z 2120 21 22 2oiaedl GuAiag] de 514 a1omdl.

Write short note on Logic families.
25 gl auil: diogs gwdlwil,

Write short note on Classification of Memories.

25 liel @uil: HHZlotle qoilsze

Explain the working of successive approximation ADC using its block
diagram.

Asagla 21UL5AlHLA ADC < 514, d<ll oalls SAIAHAL GUAIAL] UHMAl,
Define terms: (i) Fan-in (ii) Fan-out (iii) Propagation delay

Yzl <l Aol @l (i) s4-6 (i) g-2u62 (iii) Uudla- dd

Draw the logic circuits of AND gate and OR gate using NAND gate only.
554 NAND Ozl GuAiagl AND 912 24 OR 12 -l diws w52 izl
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