Enrollment No./Seat No.:

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

Subject Code: D103000011 Date: 04-12-2025
Subject Name: Digital Electronics Fundamentals

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) Convert decimal number 419 into binary, octal and hexadecimal. 03
(1) 419) 3RHA A cligotd], 2As2d 240l BSABRHAH 3UidRd 53. 03
(b) Perform (1011000)2 — (1001000)2 subtraction using 2’s complement. 04
(c1) (1011000)2 — (1001000)2 subtraction 2’s complement ] $31. oYy
(©) Explain Arithmetical Operations with Binary Numbers. 07
(8) ciiu0td) 2isio) A UNAS 2URIGt 214N, 0V
OR
() Perform Binary addition on number (43)10 + (54)10. 07
(8) cligoid) AlB2lat 5. (43)10 + (54)10. 09
Q.2 (a) Explain NAND, OR and EX-NOR gates with logic symbol and truth table. 03
(1) NAND, OR i@l EX-NOR 312 logic symbol @il truth table 2118 21:s14). 03
(b) State and prove De Morgan’s theorem with truth table and equivalent logic circuit. 04
(o) De Morgan’s theorem truth table i@l equivalent logic circuit 2118 2314, 0T
(¢)  Write Down Properties of Boolean Algebra & Explain any two properties with 07
Example.
(8) ofCrict RA(Cxaiiofl properties AUl 24l SIS URI A properties GEIB2I 2419) 09
AHwdl.
OR
(@) Define logic gate and write applications of logic gate. 03
(1) Logic gate 2132910 240 logic gate ofl GUAN @Ll. 03
(b) Using De Morgan’s theorem Prove that  ((PQ)’+P’+PQ)’ =0 04
(o) De Morgan’s theorem ofl U212l s3lal A11(Ad 531 5 (PQ)’+P’+PQ)’ =0 0T
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Prove that 1) A+BC = (A+B)(A+C)
2) AB+A’C+BC = AB+A’C

A1[Ad 5213 1) A+BC = (A+B)(A+C)
2) AB+A’C+BC = AB+A’C

Draw Logic diagram for Boolean expression : FFAB+AC’+A’BC
Boolean expression 312 Logic diagram €121. FFAB+AC’+A’BC
Explain canonical SOP and POS.

Canonical SOP d®1 POS 2A°s1dl.

Reduce the following using K’map and implement circuit using basic gates.
F=2m(0,1,4,5,6,7,15) + d(10,14)

ofIA A4 §5240t of K’map ofl He€] 211cd s3] Aol AIDS SIAIAIH €I,
F==m(0,1,4,5,6,7,15) + d(10,14)

OR
Draw Logic diagram for Boolean expression : (A'+B+C)(A+B'+C)

Boolean expression 312 Logic diagram €1R1. (A'+B+C)(A+B'+C)
Find canonical SOP of below function Y (A, B, C) = AC+B
ol AA1Ud §S240l HI2 canonical SOPRNU]. Y(A, B, C) =AC+B

Reduce the following using K’map and implement circuit using A-O-I gates.
f(A,B,C,D) =1 M(0,2,5,7,8,10,13,15) .

of1R A1d §52101 ol K’map of| Hee] 211¢d 53] 2Aal IS SIAI2A1H A-O-1 ] €131,

f(A,B,C,D) =t M(0,2,5,7,8,10,13,15)

Draw full adder circuit using two half adders.

A &g A2 ofl BUA2I 571 5 AS2 ER.

Define 1)Min Term 2)Max Term 3)Sum of Product 4)Product of Sum.

< |U)| A1, 1)Min Term 2)Max Term 3)Sum of Product 4)Product of Sum.
Explain full subtractor with block diagram, truth table and logic circuit.

Block diagram, truth table d®1 logic circuit 2418 full subtractor 24H¥1d]1.
OR

Compare Half Adder and Full Adder.
815 AS2 2al §a ASR of| 2ut13ef] 531.
Explain don’t care condition with example.

Don’t care condition GEI&A2I A& AH1U).
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Explain 4:1 multiplexer and write applications of multiplexers.

4:1 multiplexer 23414 4ol multiplexer ofl GURA2N AU,

Explain Sequential Circuit with block diagram.

Sequential Circuit 2415/ A18 AHwd].

Explain 4:2 encoder with block diagram, truth table and logic circuit.
Block diagram, truth table d®1 logic circuit 2418 4:2 encoder AH¥14].

What is Flip-flop? List different flip-flops and explain any one with logic diagram
and truth table.

Flip-flop ) 8? ¥l YEl flip-flops of List Glalld] Aal S1¢f AS Flip-flop logic diagram
ol truth table A18 AH9d].

OR
Explain Combination Circuit with block diagram.
Combination Circuit 2HI§ra 219 A1),
Explain 2:4 decoder with block diagram, truth table and logic circuit.
Block diagram, truth table d®ll logic circuit 2118 2:4 decoder AH°1d].
Explain JK flip flop in detail with truth table and circuit.

JK Flip flop ol truth table 21al circuit 218 24w,

*ekk
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