Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER - 2 (OLD) - EXAMINATION — Summer-2025

Subject Code: 4320703 Date: 02-06-2025
Subject Name: Basics of Digital Electronics

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 76.625 in to Binary. 03
3G iR 76.625 of WIdAZ] Hi 2UidR 5.
(b) | Explain Digital Computer with neat Block Diagram. 04

Sloed 512 6als SIULAM A8 AHod).

(c) | Types of code & explain any one. 07
515ell Us1R) @uil 516 Ul w5 Yuedl.
OR
(c) | Explain Arithmetical Operations with Binary Numbers. 07

W1det3] 2isle] WIUN s vulel YUl

Q.2 | (a) | Write down Laws of Boolean Algebra. 03
o (GYel WeRuiletl ol (M) dud).

(b) | Covert Below Octal number in to Decimal number. 04
(a) 5040
(b) 764.53

oilAstl W52 citiRe] SHIHE Ui 1UidR 52

(a) 5040
(b) 764.53

(¢) | Explain NAND gate as Universal Gate. 07
als5 2 Y[rayd Ave dld Auemdl.

OR

Q.2 | (a) | Convert Hexadecimal number AB6 and 2EB7 in to binary. 03
€511 ol AB6 Wal 2EB7 o MIUei3] Hi +UidR 52U

(b) | Binary Multiplication 04
(a) 11001.101 x 11.101
(b) 101.10 x 1.1

W3] QISR SR

() 11001.101 x 11.101
(b) 101.10 x 1.1




(©)

Write Down Properties of Boolean Algebra & Explain any two properties
with Example.

o (Cst W6l lotl AQRIHH] U] el 516 UL &) il Gelewl 118
uHondl.

07

Q.3

()

Using De Morgan’s theorem prove that

AB+BC+CA=AB+BC+AC
S| H1oletel | elAHeAl GUALIL ST ULl $A S

AB+BC+CA=AB+BC+AC

03

(b)

Write and Explain the De Morgan’s theorem with diagram and truth table.
Sl ULl el %3] WLS[d Wl 204d A1 A4l

04

(c)

Draw Logic Circuit from Boolean Expression

(a) Y=AB + CD + ABC
(b) Y=(A+B)*C+(A+C)*B

1A ¢21ldd uf(Gust W sUNLAA HISAl dl2s U812 €.
(a) Y=AB + CD + ABC
b)Y=(A+B)"C+(A+(C)"B

07

OR

Q.3

(@)

Prove that A+ BC=(A+B) (A +C)
AllM4d 5A A +BC= (A +B) (A +C)

03

(b)

Using De Morgan’s theorem prove that

KBC+(B+BB+AB[7+A_C=B+C
Sl H1dletell luHe) GUULIL Sl ULl0d S 5

ABC+B+BD+ABD+AC=B+C

04

(©)

Explain Over Lapping & Redundant Group of Karnaugh Map.
sloils AU ofl ¥ILcRQUTIL W SeSe YU UHoMA).

07

Q.4

(@

Find SOP of below function
Y(A, B,C)=AB+C
o{1Aell se52Uela] SOP Al
Y(A,B,C)=AB+C_

03

(b)

Explain Min Term with suitable Table.
Ul 2y s3] 2uid 412 YHosdl.

04

(©)

Get POS form and Draw K-Map for function f(A,B,C,D) = M(1, 4, 5, 6,
9,12, 13, 14, 15) & Draw logic circuit using NOR gate only.

§521sl f(A,B,C,D) =t M(1, 4, 5, 6,9, 12, 13, 14, 15) HI2 Sleils HU £13]
§520els] POS 814 Au1d) dell 1A NOR Ae«ll Gulal 531 s usle
AR

07

OR

Q4

(@)

Write down procedure of Reduction of Sum of Proguct form using K-map.
slols AUsil GUANDL 530 UM s Ulsse slHA sy sdlefl
quil,

03

(b)

Explain and Draw function f = AC J‘g B on K-Map.
§52st f= AC + B ol K-HU UR £2lldl.

04




(¢) | Reduce Expression Y1 ( 0,2, 3,4, 5, 6) using K-Map and Draw circuit using | 07
NAND gate only.
AU 3, ( 0,2, 3, 4, 5, 6) ol K-Huell Heedl 5y 520w dedl
U512 NAND Age-il Gulal 53l ¢l
Q.5 | (a) | Comparison Between Half Adder and Full Adder. 03
€L WS wA §8 WS ol UMK S
(b) | Explain RS flip flop with truth table. 04
RS 61U §6llU 22 2644 18] yHdl.
(c) | Explain BCD to Excess-3 Code converter. 07
BCD to Excess-3 55§02 quidl.
OR
Q.5 | (a) | Comparison Between Combinational & Sequential Circuit. 03
sliuflagled yrsle wa Risd-R{lud Yrsle A duHel s
(b) | Explain Half Subtractor with K-Map expression. 04
SL5 W52 Slells Austl WsULAel 418 yHosd).
(¢) | Explain Full Adder with K-Map expression & A-O-I Logic circuit. 07

§@ AR slells Auell AsUNLAel uA A-O-T dls USle
UHedl,

19
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(b)
()
©
(5)

Q2 (a
usl2 ()

(b)
(“)

Attempt all questions.

Make Suitable assumptions wherever necessary.
Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.
English version is authentic.

Perform the Following binary subtraction and addition :
a) 11011-10101 b) 1011+1110

¢21[A6 B[ ol| G1[el] MU0 W 1eeLS] 53
2) 11011-10101 b) 1011+1110 .

Convert Hexadecimal number into Binary number : (4A5B)is = ( )2

(1C.B7)16=( )2

SSULS UMY Hulal GUAZIHI Sode 5 : (4A5B)16= ( R (1C.B7)s=

)2

Draw Symbol and Truth table of OR gate, NAND gate and NOR gate .

OR gate, NAND gate and NOR gate ol 2*{15[;1 AREIE] ¢l 2044 ¢21ld).

OR

Draw Symbol and Truth tables of AND gate, Ex-OR gate and NOT gate.

AND gate, EX-OR gate and NOT gate o] thl{s[(:l AR RN ¢l 204d g2lld).

Find 10’s Complement of 123
123 «1i 10’s 1A 20,

Convert (FF);¢ into Octal Number.

(FF)16 A 311526 o{6R4] 501 530,
Explain NAND gate as a Universal gate.

NAND 912 o 3Y[cdddd e d]3 yHomdl.
OR

Convert Binary number (1010111100) into an Octal Number.

WLEe13] ol (1010111100), A 152 AWM Sect S,

Explain Excess-3 Code with one example.

Excess-3 Code ol 516URL 35 Gel&A3L 118 yHoxdl.

Date: 14-06-2024
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(c)
(5)
Q3 @

sl ()
(b)
(“)
(©)

(5)

Q.3 (a
a3 ()
(b)
(“)
(©)

(5)

Q.4 (a)
Usld ()
(b)
“)
(©)
€)

Q.4 (a)
Usld ()
(b)
“)
(©)

(%)

Q5 (3
USRS (W)
(b)

“)

(©)

(%)

Q5 (3
uals ()
(b)

“)

(©)

€)

Explain DeMorgan’s Theorem .

Shlofed uRY Aendl.
Draw Logic diagram for Boolean expression : FFABC+A’B’C’

Boolean expression : FFABC+A’B’C’ il @125 SIAIAM 121
Explain Block diagram of Digital Computer with Figure.

(S(ewed S0l 6als SIUIALMHA WL5(d 418 uH2d).

Reduce the following using K’map and implement circuit using basic gates.
F=ZXm(0,1,4,5,6,7,9,11,15) + d(10,14)

1A WG 55Ul A K'map il Heeell Aled s3] 1 4ls SIUIAM Rl F=
*m(0,1,4,5,6,7,9,11,15) + d(10,14)

OR
Explain Commutative and Associative laws for Boolean algebra.

Commutative and Associative laws for Boolean algebra a [ddR I-LCJTS U]
Classify Binary code and Define weighted and non weighted code in short.

W13 515 A5 5] 4ol weighted 4ol non weighted code =il CLIUAL GUd).
Reduce the following using K’map and implement circuit using gates.

F=II M (1,2,3,6,8,12,14,15)

o{1A WG §5¥e1 A K'map (| Heeell Aled 53] 1 1S SIUIAMH €1 F=1I M
(1,2,3,6,8,12,14,15)

Short note on Max term and Min term

Max term el Min term (AQ &5HI AH21dl.

Define the following term : 1.Quad, 2. Pair, 3. Cell, 4. Don’t care

vl U] : 1.Quad, 2. Pair, 3. Cell, 4. Don’t care

Define Half adder and full Adder with Diagram.

SIULAM AL S1§ WS el §6 WSl e v | Gul.
OR

Short note on Product term and Sum term.

Product term ol Sum term [(d2) 25 Ui U],

State the rules of K-map simplification.

K'map i [c14H) (A2l uHxdl.

Explain and Draw Block diagram of 4:1 MUX .

4:1 MUX 9 [dd 12 yds yueidl a4 415(d €120

Difference between Combination Circuit and Sequential Circuit.

Combination Circuit and Sequential Circuit q ol dsldd qull.

Explain T Flip Flop .

T flip flop o [ARd1RYdS HHd).

Explain SR flip flop in detail with truth table and circuit.

SR Flip flop & 28 2wel wa Us[e ASld uHesdl.
OR

Write application of Multiplexer.

H(CRUW 5Re{l v (WSl dudl.

Explain D flip flop .

D flip flop o [ddlRyds HHd).

Explain JK flip flop in detail with truth table and circuit.

JK Flip flop 2l 28 2044 34l 452 UEld AHmd).
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Seat No.:

Subject Code: 4320703

Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering —- SEMESTER — 2 (NEW) - EXAMINATION - Summer-2023

Subject Name: Basics of Digital Electronics

Time: 10:30 AM TO 01:00 PM

Instructions:

Q.1

Q2

Q.2

Q.3

Q.3

SNk =

(@)

(b)

(©)

(©)

(@)

(b)
(©)

(@
(b)
(©)
(@
(b)

(©)

(@)

Attempt all questions.
Make Suitable assumptions wherever necessary.
Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.

Use of non-programmable scientific calculator is permitted.
English version is authentic.

i. (634)s = ( )2
ii.  (111.AF)is=( )s
iii.  Find 2’s compliment of (0010)
(0010), o 2’s S1weflAe2 211t
i. (892)10 = ( )16
i (1L 110s=(  )ie
111 (1010 1101)2:( )gray
iv.  Find 1’s compliment of (1100 1100),
(1100 1100), o 1’s SIeflAe2 21l

Explain different types of binary code
el el W1dei?] 1S YUl

OR
Explain basic block diagram of digital system
(s2ed (A2 ol UM vis w15 [d AHxdl

Explain Hexadecimal Number System

€51 31Hd {wiR Ueg[d uH1dl

State and explain De-Morgan;s theorem

[S-H1olet i) U ] el Hucll

Explain NAND gate as an Universal Gate

NAND 32 a4 Y(sdde (ddat) e di3 Uuextdl
OR

Explain Octal Number System

{1524 ei6dR Ugg, [ qHdl

Explain Ex-OR gate with truth table

Ex-OR 12 28 2ui¢l Y& YHldl

Explain NOR gate as an Universal Gate

NOR 32 & Y[eidiq (ddat) A2 dd yHosdl

Prove A +BC=(A +B) * (B+C)

Allo4d 5A A + BC = (A +B) (B+C)

Explain NOT, AND and OR gates

NOT, AND il OR 32 ¥H%1dil

Simplify using K Map and draw the logic circuit using Gates
K- HU o] Heeoll ULERU A1) u4a e ofl Heeell dlons UlSe €120
F=>n(0,1,4,5,6,7,9,11,15)+d (10, 14)
OR
Simplify

Date: 07-08-2023
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Q4

Q.4

Q.5

Q.5

(b)
(©)

(@
(b)

(©)

(@)
(b)

(©)
(@)
(b)
(©

(@

(b)
(©)

AlgR™U A )

Z=X+Y)X+Y) (X +Y)

Explain different properties of Boolean Algebra

oy (Cel WEANDGL ofl WE2L W IL QRLHHT M)

Simplify using K Map and draw the logic circuit using Gates

K- AU ofl Heeofl UIERU U] 24a 2 ofl Heedl] dlos Al €l
F=mn(1,2,3,6,8, 12, 14, 15)

Explain Don’t care Condition

Sle2 33 seSlelet uHcl

Find the SOP of following equation

o{1Ae1l o521l of SOP el

Y=f(A,B,C)=A’B+AB+B’C

Explain BCD to Excess-3 code converter with K-Map

BCD Higfl WA -3 515 sedlsbel K AU AI& qH1d)

OR

Explain 3 Variables K- Map

3 ARANE dlull K- AU ¥Hosdl
Find the POS of following equation

o[ Qe §o521el of POS 211t
Y=f(A,B,C)=(A+B)(A+B") (B’ + ()

Explain full adder using two half adder with truth table and logic circuit
A 15 WS ol Heeoll 56 WS vielld] 281 2046 wa 41295 U5 UL AHMC)
Explain Ex-NOR gate

Ex-NOR 32 4Hx1dll

Give the difference between sequential Circuit and Combinational Circuit
RisaeiR1aa wa shoflagled 452 aell dslad w4

Explain SR and D flipflop in detail

SR ¥4 D §€IU s6lU UHxx1d)

OR
1. A+AB =
ii. A+AB =
. A+1 =

Give the difference between half adder and full adder
&1§ WS Wl §6 WS el dgldd 4 IU]

Explain JK flipflop and race around condition
JK §ClU 561U Wel 3 WRUGS 505121 AHld)
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Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING - SEMESTER - 2 - EXAMINATION - SUMMER-2022

Subject Code: 4320703 Date :25-08-2022

Subject Name: Basics of Digital Electronics

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 (75)10=( )2, (5578 =()2=()16 03
(@) ¥UidR 520 : (75)10 = ( )2, (557)8=()2=()16 03
(b) State and Prove De-Morgan’s theorems. 04
(b) De-Morgan’s theorems quil W ylofld s2. 04
(¢c) Draw logic circuit for following Boolean Expression. 07

1HY=AB+AC’+A'BC(i)Y=(A’+B+C)(A+B’+C)
(iii) Y =ABC + A’B’C’
(¢) <13l Boolean Expression 12 logic circuit £I3). 07
1)Y=AB+AC’+A’BC (i)Y=(A’+B+C)(A+B +C)
(ili) Y=ABC+A’B’C’

OR
(¢) Prove AB+ A’C+BC=AB+A’C 07
Prove (A+B)(A’+C)(B+C) =(A+B)(A’+C
(¢) AB+A’C+BC=AB+ A’C dlu{ld s 07
(A+B)(A’+C)(B+C) =(A+B)(A’+C) dlo{ld 53U
Q.2 (a) Whatis weighted binary code ? explain any one. 03
(a) Weighted Binary code ] 8 ? 5165 Ul 315 duoxtdl. 03
(b) Explain Commutative and Associative laws for Boolean algebra. 04
(b) Boolean algebra Yl Commutative dell Associative laws dH1d). 04
(c) Prove NAND gate as universal Gate. 07
(c) NAND gate o) universal Gate dil3 dloild 53\ 07
OR
Q.2 (a) Explain BCD to Excess-3 conversion with example 03
(a) BCD to Excess-3 conversion G£L&0L A€l YHidl. 03
(b) Explain Properties of Boolean algebra and Explain any one. 04
(b) Boolean algebra =il JRLdH] quil 5165 URL A5 Yyl 04
(c) Prove NOR gate as universal Gate. 07
(¢) NOR gate o universal Gate d3l% lo{ld 5. 07
Q3 (a) Simplify following function using k-map. 03
F=Y(1,3,5,8,9,11,15) and d= ¥(2,13)
(@) ilAstl oyl §isAelH15WQA]) 5-0U 2] AlgeU 1), 03

F=3%(1,3,5,8,9,11,15) and d= }(2,13)

(b) Simplify following Boolean function in SOP form using K-map and 04
implement using logic gates
F(A,B,C,D) =Ym(0,2,6,10,11,12,13)+d(3,4,5,14,15)



Q.3

Q.4

Q4

Q.5

(b)

(0
(c)

(a)
(a)

(b)

(b)

(©)
(c)
(a)
(a)
(b)
(b)
(©)

(¢)

(a)
(a)

(b)
(b)
©
(c)
(a)
(a)

(b)
(b)

©
(c)

Boolean function <l SOP form Hi K-map <l GUAI3L 53] Algeu
AUl F(A,B,C,D) = ¥m(0,2,6,10,11,12,13)+d(3,4,5,14,15)

What is Encoder? Explain 8:3 encoder
Encoder 2] 8? 8:3 encoder 4H1d).
OR
Simplify following function using k-map.
F=3(1.2,4,6) d=3(3.5)
Aol oylael  siseledHlsWA)  B-AU el AU W,
F=3(1,2,4,6) d=X(3.,5)
Simplify following Boolean function in POS form using K-map and
implement using logic gates
F(A,B,C,D) =1M(1,2,6,7,8,13,14,15).d(3,5,12)
Boolean function <il POS form Hi K-map il GUIL 53| Algeu
L. F(A,B,C,D) = 1M(1,2,6,7,8,13,14,15).d(3,5,12)

What is decoder ? Explain 3:8 decoder
Decoder &] 8 2 3:8 decoder UHLA.

Explain half subtractor with circuit and truth table
Half subtractor (52 del truth table 18] qu2d).
What is demultiplexer ? Explain 1:4 demultiplexer.
Demultiplexer g 8 ? 1:4 demultiplexer qHs1dll.

Draw the logic circuit A-O-I Gate and only NAND gate use
Switching function Y=AB+A’C’+B’C

R §521 Y=AB+A’C’+B’C =] &ll%. %{L"s%

A-O-I gates ¥l H[7 NAND gates <1l GUI2L 53]a €120,

OR
Compare Half adder and Full adder.

Half adder dell Full adder fl 4u4QIl 53\
Draw and explain 4-bit parallel adder.

4-bit parallel adder €12] d&il yH%1dl.

Draw the logic circuit A-O-I Gate and only NORgate use
Switching function Y=(A’+B)*(A’+C’)*(B’+C)

ARIL 5521 Y=(A+B").(A’+B+C) o1l 4ll%5 152

A-O-I gates =l HI2 NOR gates <1l GU|L 5314 €12
Draw logic circuit for given expression using only NAND gates.
Y=(A’+B’).(A’+B’+C)

§5¢  NAND gates <l Guildl  s3el  expression
Y=(A’+B).(A’+B’+C) UI2 logic circuit &l2\.

Give difference between sequential and combinational circuits.
sequential d&ll combinational circuits dsi] dlad w14l

What is flip flops? Types of flip flops and explain JK flip flop.

(seu &6l 2) 8.(s4U s6lU «1l UsIR dull e JK (54U s€lu
Ml
OR
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Q.5

(a)

(a)

(b)
(b)
(©)

(c)

What is difference between 1°s complement and 2’s complement?
and

Find 1’s Compliment and 2’s Compliment of (10010)2

1’s complement d&ll 2’s complement SRR dsldd SRR
(10010)2 < 1’s Compliment s 2°s Compliment Ho1d).

What is combinational circuit? Explain with example.

combinational circuit 2 87 Gel&l A18 Y.
What is flip flops? Types of flip flops and explain D flip flop.

(su salu 9f B.(54U selu «il USIR dull.aiad D (56U ey
UMl
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03
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