Enrollment No./Seat No.:

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

Subject Code: D102000161 Date: 20-01-2026
Subject Name: Fundamental of Digital Electronics

Time: 10:30 AM TO 01:00PM 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) What is SOP and POS expression in Boolean algebra? 03
(21) SOP 21a POS 213{ls201 3] &2 03
(b) Simplify using 3-variable K-map: F(A,B,C)=2m(1,3,5,7) 04
(61) 3240 K-ois2il6ll GURN2I $3at 24201 SHatidl: F(A,B,C) = Xm (1,3,5,7) oY
(©) Minimize the function with Don’t care terms using K-map: 07
F(A,B,C,D) =%Xm(0,2,3,6,7,8,10,11,14), d(A,B,C,D) = £(1,9,15)
(8) K-ois2iliol Guaiol s96l Don’t care AGE) U3 §5RUota) ollg] S3: 09
F(A,B,C,D) =%m (0,2,3,6,7,8,10,11,14), d(A,B,C,D) = £(1,9,15)
OR
(¢) Solve using K-map: 07
F(A,B,C,D)=%2m(1,3,7,11,15), d(A,B,C,D) = £(5,9,13)
(8) K-ais2ioll GuRNol s3la BB 09
F(A,B,C,D) =%(ml,3,7,11,15), d(A,B,C,D) = £(5,9,13)
Q.2 (a) Write 1’s and 2’s complement of (101100)2. 03
(1) (101100)z oil 1 241 2 o1l Ys cuil. 03
(b) Perform binary multiplication: (1011)2 x (110)2 04
(o1) (%200 oqeisiz 8 (1011)2 x (110)2 0%
() Convert the following: (a) (35)s — Binary 07

(b) (1110111)2 — Hexadecimal
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oflJallal 3UidRd $2: (a) (35)s — loi?]
(b) (1110111)2 — 8sA1SRAHA

OR

Define BCD code with example.

G182l 21419 BCD SIS AIvAIRJId S3.

Explain Excess-3 code with example.

Be18Rl A1 ASAA-3 SIS AH¥d].
Convert decimal number 12.125 into binary number.
€1 AUAI AR. AU ol (%[l 2v=u13] 3uUidRd s2I.

State De-Morgan’s Theorems.

Sl-A13alall RAgid) duil.

Convert the Boolean expression into logic diagram:
Y=AB+A'C+A'B

oj(Ciiol AR5l Al¥s SIRUIAIHHI 3UidRd S:
Y=AB+A'C+AB'

Realize OR gate and NOT gate using only NAND gates.

$Sd NAND 3eail GUIol s3lal OR 32 2ol NOT e HHI.
OR

Draw symbol and truth table of AND logic gate.
AND d1(%¥s 2o Udls 2ol AU sIwes €.
Simplify boolean expression using boolean laws: F(A,B,C) = BC (AC' + AB)

oj(Ciot (ool BUAIA s3lal offGiuat wH(CYc(Sdal 24201 Glatidl: F(A,B,C) = BC
(AC' + AB)

Realize NOT gate and AND gate using only NOR gate.
$5d NOR dl2ail GUI19] 531l NOT 312 1ol AND 3l2ofl AojHd SR,

Explain function of 2-to-1 multiplexer.

2 ¢l 1 He2lvdsaed] sifugld 23,
Compare Half Adder and Full Adder circuits.

815 RS2 AHal 5d A Alsedll 214 s2.

Design a logic circuit for a Half Adder using basic gates.
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Q.5

(8) Al¥s Aczicl Gudlal s?al 6is AR #I2 AIXs (5 [SxB180 53,
OR

(a) State differences between encoder and decoder.
(1) Aosls2 210l 818152 YA el dsidd N4,

(b) Explain BCD to Seven Segment Decoder with application.

(1) RARaB<iot 2118 BCD &/l 211d AoiNoe S1SIs2 214,

(©) Construct a Full Adder using two Half Adders and an OR gate.

(8) QA &g A2 2491 As OR Aeall GUA 5T 6t A2 Glatidl.

(a) Subtract (1011)2 from (1101)2

(1) (1101)2 #4ieN (1011)2 cile 8

(b) Draw logic diagram and truth table of a Half Subtractor.

(1) Half Subtractor ol XS SIAIAIH 243} A SIS E13.

(©) Design a JK flip-flop and explain its operation with truth table and timing diagram.

(8) JK (eu-scAu (33180t 53] ial 2Ac SIS Al 2 H15(A 201 dof] S1219017)
AHondl.

OR
(a) Sketch SR Flip flop using NAND Gate.
(1) NAND 3ol Guailal s3lal SR (Sau salu €12,
(b) Compare combinational and sequential logic circuit.
(o) S\Feidzicic 20 Risalcrud dlfFs 2ulS2oll 2A2utzel 5.

(©)  Explain the working and characteristics of D flip-flop with a neat diagram and truth
table.

(8) D (au-sciug] s 210 di2ifRisd iR As Yus 2HilA 2ial Acy Siwes 41D
AHendl.

L
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