Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - IIl EXAMINATION - WINTER 2025

Subject Code: DI103000111 Date: 04-12-2025
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 simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.

Marks
Q.1 (a) Prove DeMorgan’s theorem. 03
(1) laNolototl U 2A41(QAd 5. 03
(b)  Convert: (64);0=( ), =( )s=( )i 04
(e4) 3uicR 521 (64)10=( 1= %=( s o
(¢) 1. Subtract using 1’s complement method. (10011), — (11000),. 07
2. Subtract using 2’s complement method. (11000), — (10011),.
3. Convert in to octal (10111010), = ( )8
(8) 4. 1’s complement ofl HEE ) GligatiS] S31. (10011), — (11000),. 09
R. 2’s complement ofl HeE &l ciigaiis] s1. (11000), — (10011),.
3. 2Is2d Hi 3UidR s, (10111010), =( g
OR
(¢) 1. Perform Multiplication in binary. (10111), x (101), 07
2. Perform Division in Binary. (101001), + (100),
3. Convert in to Hex (10111010), = ( N6
(8) a. ciryatd] ati dgRnsR 531, (10111), x (101), 09
R. GlI4at?] Hi G1211SIR 2. (101001), + (100),
3. &s15f13d Hi 3UidR s1. (10111010), = ()i
Q.2 (a) Draw a symbol, truth-table and Boolean equation for 03
i. EX-OR ii. AND iii. EX-NOR
(1) i. EX-OR ii. AND iii. EX-NOR 32 #i2 @aoild, 28 201d ial of(Ciiof 03
AHls2er Al
(b)  Simplify the Boolean equation using K map method: F(A,B,C) = Zm(0,1,2,3) + 04

>d(4,5,6,7)
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Q3

Q.4

(c1) 3 a1y of) a1ee ol offcruot 212015201 & 2201 GialId). F(A,B,C) = Zm(0,1,2,3) +
>d(4,5,6,7)

(©) Explain NAND gate as Universal gate.

(8) NAND 32 ol yfsiaic e alF 2aend.
OR

@ Draw logic circuit for given Boolean equation. F= (A+B)e (Z + E) e (B+C)

(1) 215 210 ofC2uat 2215201 HIZ ADS 2usT2 2.
F=(A+B)e(A+ B)e(B+C()

(b) Simplify the Boolean equation using K' map method: F(A,B,C,D) =
2m(0,1,2,6,7,8,12,15)

(c1) 3 3y of a1ee o) offCruot 243015201 A 2201 Giot ). F(A,B,C,D) =
*m(0,1,2,6,7,8,12,15)

(©) Explain NOR gate as Universal gate.

(8) NOR 32 o yfstu=id e aF 2aend.

(a) Draw logic circuit and write truth table and Boolean equation for Half Adder
(1) sis As2 HiZ AYs 28le, & 2oid il ool IS0 @i,

(b) Design the logic circuit of 3-bit Binary to Gray code converter.

(1) 3-ofl2 ciiuatd) el A SIS s0u ofl AWs 2sTe [Bx1gat 53,

(¢) Explain 8:1 multiplexer using logic circuit, truth table and Boolean equation.

(8) ¢:qacdi@er dims sTe, 28 20id 21l offCuat IS0 ofl Heee A1),
OR

(a) Draw logic circuit and write truth table and Boolean equation for Half Subtractor.
(1) sis 2012522 12 AIWs 2uTe, 281 2oid Hal offCal 2Aafls01 vl

(b) Design the logic circuit of 3-bit Gray to Binary code converter.

(c1) 3-oflz 3 el ctuatd) SIS 50ué ofl AIWs 2812 35180l 53,

()  Explain 3:8 decoder using logic circuit, truth table and Boolean equation.

(8) 3:¢ 3sis2 AIws Asle, 28 20d Aal offGiual AaflsRel ofl Heeel] A4,
(a) Explain 4-bit parallel adder using Full adder.

() sc A2 ofl stee of) w-ofle Watd As2 AHA4.

(b) Draw circuit diagram of Asynchronous BCD up counter.

(1) 212010810121 BCD 24U 51G022 of) 2152 Sii12112 €13,

(¢) Explain working of SR and D flipflop using truth table and logic circuit.

(8) SR 210 D scllusclu of 12 28 20id ol 1S Asle ofl Hee &l AHond],
OR
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Q.5

(a)
(1)
(b)
(c1)
(©
(s)

(1)
(b)
(1)
©
(s)

(a)
(1)
(b)
(c1)
(©
(s)

Explain 4:2 Encoder in short.

¥R AolSIS &8 Hi AHN].

Explain working of Master-Slave JK flipflop.

HIR2-2Ad JK scllusdlu of S13J AH01d],

Explain working of JK and T Flipflop using truth table and logic circuit.
JK 20l T scllusdiu of S131 g8 201d 240l di®s AsTe ofl see &f Aomdl.
Define: i. Fanin ii. Propagation delay iii. Power Dissipation
RYIwAIEd SRA: A Fol ol R, UTUdRIel [SAY 3. UIUR SIR{IURIf
Explain Shift Register.

[RIse 220222 AH¥].

Give Classification of Memories in detail.

A3 of [Aa1d9R gaflsel 2.
OR

What is E-Waste? Explain Disposal of E-waste.

g-d22 g| 87 ¢-deall [aisid [AA AHMd].

Explain Ring Counter.

Ra1 516022 AHd].

Classify Logic Families. Compare TTL, ECL and CMOS.

dl¥s 3M@dlo yoflsel $31. TTL, ECL 240l CMOS ofl 21ut1ef] 2.

L
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