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GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 4320703

Subject Name: Basics of Digital Electronics

Time: 10:30 AM TO 01:00 PM
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Attempt all questions.
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. Make Suitable assumptions wherever necessary.
. Figures to the right indicate full marks.

Date: 17-01-2026

Total Marks: 70

Use of simple calculators and non-programmable scientific calculators are permitted.
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. English version is authentic.

Differentiate between weighted and non-weighted codes.

ABS Wal ollol ABSS 5S AR dAslald 53

Describe Excess-3 code.

ASAU-3 8l50] cAlal 53,

List different types of number systems and Show with an example how
we can convert Hexadecimal number system into other number
systems.

(@l ystRell dvall youdlRAell A€l tolldl WA GeleWQL WA
olclal ¥ AU 3cfl A 3SUBRHA otz R HA Mol ololR

RredHl socé 53l sl

OR
List different (R) and (R-1)’s complement and explain all using suitable

example.

QU (R) A (R-1) oll Y5oll ALE]l clotlal Aol 20102 BELEWel
GUllol s3lal sltlel UM

Draw symbol and truth table for basic logic gates.

AR ARs Azd M2 Udls U ga 2uid ERL

List & Describe different Boolean laws.

(AU of[Qaet staell YR ololldl WA Ag] cllel 53,

Explain NAND as Universal gate.
NAND al [Addd e d3l¥ Axestal.

OR
Explain Binary logic in detail.
8ol ARs A [Aotdalr uHestal.
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Draw waveforms & Circuits using switch for EX-OR and EX-NOR
gate.
EX-OR ol EX-NOR 2 H12 x[lucll GuAdl s3lal ulSe wa

Aa sl €.

State & Prove De Morgan’s Theorems.

3l 1 oletotl YRAA ALl e UAA 53

Justify need for simplification using Karnaugh map.

slolls ots2llell GUAL 53l U0lls20le{l 3R 2t c2ut2(l 324

Convert Decimal number 320.40 in Octal, Binary and Hexadecimal
number system.
SRHA e 32040 A BseA, U3l Wl dsUIRAHA ololR

RreHHl s0clé s

Minimize the function F (A, B, C,D)=>m (1, 7, 10, 11, 13) +d (5, 8,
15) using K —map and also draw its NAND implementation.
K —map oll GU2loL 53la F (A, B, C,D)=Ym (1, 7, 10, 11, 13) +d

(5,8, 15) $52lo1al ollof 53 WA Aol NAND HUHAIS0UA Ul 1R

OR
Explain POS and SOP.
POS Wl SOP UH1A.

Convert Octal number 65.125 in Binary, Decimal and Hexadecimal
number system.
W52 ol 65.125 A ollsel(3, SRHA AR JdsUIRAHEA oloR

RreHHl s0clé s

Minimize the function F (A, B, C,D)=Ym (2,6,7,9,10)+d (1,5, 8)
using K —map and also draw its NOR implementation.
K —map oll GU0L $3la F (A, B, C,D)=Ym (2,6, 7,9, 10) +d (1,

5, 8) $52latal olloj $A U Aol NOR UHALSWUA UL €L,

Explain Half Adder with circuit and Truth Table.
USe el g 2uct WA 8ls sl UMAA.

Simplify using K-Map for {(A,B,C) =[](2,3,5,6).

f(A,B,C) = [](2,3,5,6) HI& K-o152llell GUAL 53]l U0 olotlcl.
Prove that (1) (AB’+AC”)(BC+BC’)(ABC) =0

(2) [(AB’+ABC)’+A(B+AB’)]’ =0

AAA 5 ¥ (1) (AB’+AC’)(BC+BC’)(ABC) =0

(2) [(AB+ABC)’+A(B+AB)]” = 0
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Explain Half Subtractor with circuit and Truth Table.
ulSe wa GU SOLA a3 &ls Uslgs2R AU

Simplify with the help of K-Map for expression f(A,B,C) = ABC +
AB’C+A’BC+ A’B’C’.
f(A,B,C) = ABC + AB'C + A'BC + A'B'C' U@ cau(sl 1L K-otsallell

Heedl MR Glatlal.

Prove that (1) (ABC+A’B’)+BC)’ = A’B’
(2) A+B’C(A+(B’C)’ = A
AAA 5 3 (1) (ABC+A'B')+BC) = A'B'

(2) A+B'C(A+(B'C) = A

Explain Full Adder with circuit and Truth Table.
UBe U g 2ot UA get Asel UHAAL

Differentiate between Combinational and Sequential circuits.

SIEAAUAA WA RscleAuA UFe AR dAslald 5.

What is Multiplexer and Demultiplexer? Design any one Demultiplexer
with Truth Table and logic diagram.
HEWARR wal Bu@wWsuz g B? ga ud wdl dAl®s

SLRUALH AU slSuRL As SHERWASURA (33186t 53,

OR
Explain Full Subtractor with circuit and Truth Table.
UlBe U U 20t UA §A UGZsR AHAAL

Draw All Flip-Flops with Truth Table.
U 2O WA AHIH (SAU-sEAlW €1\

What is Encoder and Decoder? Explain any one Decoder with Truth
table and Logic Diagram.

UoBlsR el SlalsR 9 B? SlEuRl AUs Slslsal gal 26le wal
AlRs SLRALH U YHXLAL
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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER -2 (NEW) - EXAMINATION — Winter-2024

Subject Code: 4320703 Date: 09-01-2025
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 459 into binary, octal and hexadecimal 03
Ual1 | () | S[AHE o164 459 o w1613, wlsed dell SsUISUIHE Hi Sede | o3
52,
(b) | Write : (1) I’s and 2’s complement for binary number 110101 04
(2) 9’s and 10’s complement for decimal number 32.6
() | qul: (1) WLS3] sied2 110101 HI2 1’s and 2°s SIElH2 oY
(2) S[RIME o162 32.6 HIS 9°s and 10°s SIlH2
(¢) | Convert: (1)11010.011 binary to octal 07
(2) Decimal 67.75 to binary
(3) Octal 63.5 to hexadecimal
(4) 5A.B hexadecimal to binary
(5) 104.85 decimal to binary, octal and hexadecimal
(5) | Secle $3): (1) 11010.011 binary to octal 09
(2) Decimal 67.75 to binary
(3) Octal 63.5 to hexadecimal
(4) 5A.B hexadecimal to binary
(5) 104.85 decimal to binary, octal and hexadecimal
OR
(¢) | Explain various arithmetic operations with binary numbers. 07
(5) | WISl sl UL [AdY arithmetic operations 09
Uuedl,
Q.2 | (a) | Explain AND, OR and NOT gates with logic symbol and truth 03
table
U2 | (¥) | AND, OR d&ll NOT 32 logic symbol d@l truth table ¥l& | o3
Uudl,
(b) | Explain minterms and maxterms with example. 04
(W) | UBELSWL minterms &l maxterms AHondl. oY
(¢c) | State and prove De Morgan’s theorem with truth table and 07
equivalent logic cirucuit.




(5) | De Morgan’s theorem truth table d&ll equivalent logic cirucuit A& | o9
UHdl
OR
Q.2 | (a) | Explain NAND, NOR and EX-OR gates with logic symbol and 03
truth table
U2 | () | NAND, NOR d@ll EX-OR 2 logic symbol d@ll truth table I8 | 03
A4,
(b) | Prove that — ((AB)’+A’+AB)’ =0 04
(W) | ALled 521- (AB)+A’+AB) =0 0¥
(¢) | What is universal gate? Show that NAND gate is universal gate. 07
(5) | Universal gate 2} 8 ? NAND gate universal gate 8 dH dl(¢d | ©9
52,
Q.3 | (a) | What is K map? Draw K map for a four variable function. 03
U3 | (3) | K map 2] © ? IR variable function 4l K map €12, 03
(b) | Explain canonical SOP and POS 04
(W) | Canonical SOP dell POS 4H1dl 0¥
(¢) | Reduce the function =) m(5,6,7,9,10,11,13,14,15) using K map 07
and implement the simplified form using NAND gate.
(5) | K map <l Heedl function £=Ym(5,6,7,9,10,11,13,14,15) RSYU | 09
52\ dell dsl NAND gate Gl2l implement 52,
OR
Q.3 | (a) | Explain don’t care condition with example. 03
Ugl3 | (1) | UGel&WL don’t care condition UMl 03
(b) | Reduce A’C+BD’+AB’C using K map. 04
(¢) | K map il Heedl A°C+BD+AB’C RSy SR, oY
(¢) | Reduce the function f=aM(1,5,6,7,11,12,13,15) using K map and 07
implement the simplified form using NOR gate.
(5) | K map ofl Heeell function f=nM(1,5,6,7,11,12,13,15) ﬁ.@{{%l ER) 09
dell dsl NOR gate &Ik implement 2.
Q.4 | (a) | Explain combinational circuit with block diagram. 03
UH.4 | (M) | Block diagram U1 combinational circuit qH¥1Cl). 03
(b) | Give the classification of combinational circuit. 04
(“) | Combinational circuit o} {5211 w14\ oY
(c) | Explain full adder with block diagram, truth table and logic circuit. 07
(5) | Block diagram, truth table d&l logic circuit 0| §d AR | 09
U4,
OR
Q.4 | (a) | Explain half adder with truth table and logic circuit. 03
U4 | (1) | Truth table dell logic circuit 412 &l§ WS UHMd). 03
(b) | Explain 4:1 multiplexer with block diagram, truth table and logic 04
circuit.
(4) | Block diagram, truth table dell logic circuit 418l 4:1 multiplexer | ©¥
A4,
(¢c) | Explain full subtractor with block diagram, truth table and logic 07
circuit.
(5) | Block diagram, truth table d&l logic circuit 18l o9

§6 U0{2522 AHHdl,




Q.5 | (a) | Explain sequential circuit with block diagram. 03
U5 | () | Block diagram 41\ sequential circuit HH1d). 03
(b) | Explain Distributive law of Boolean algebra. 04
(M) | Boolean algebra HI2 [A@il%el oil (44 qHoM1d). oY
(¢) | Explain J-K flip flop with logic symbol, logic diagram and truth 07
table.
(5) | Logic symbol, logic diagram d&l truth table A1 J-K flip flop | ©9
UHdl,
OR
Q.5 | (a) | Write the comparison between combinational and sequential 03
circuit.
USR5 | (¥) | Combinational d@ll sequential circuit sl HAWIHRI] qudl. 03
(b) | Explain Associative law of Boolean algebra. 04
(W) | Boolean algebra H12 %8 oil [c1dH AHd), 0¥
(c) | Explain applications of flip flop in detail. 07
(5) | Flip flop <l GUAL2L [AclIR &l AHesdl. 09
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Instructions:

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.
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Convert (257.27)s in to Hexadecimal.

(257.27)3 o Hexadecimal Hi $edé $3)
List all the Basic logic gates. Write Boolean equation and Draw
Logic symbol for all the basic logic gates.

dHIH Q[ dls dedeil ULEl weildl,
o[yl 411501 qUuil e Logic symbol €121
Answer the Following

(1) (172)g+ (75) 10t (1010)2=( )2
(2) Subtract (100)2 from (1111)2 using 1°s complement method

EIRERENEIE CIERIMMNE

(1) (172)8+ (75)10t (1010)2= ( )2
(2)1’complementUsq,(dstl GUAL A (1111), Higll (100)2041¢ 52
OR

Explain DE Morgan’s first and second Theorems.
Sl 1ole ol ude) o o{los) [s1dm qudl.
Answer the following.
(1)Convert (176)10 in to Binary.
(2)Find Gray code for (10101111)>
ol lAsil U] of] wcllod A1),
(1) (176)10 A HISAIH] 5oct 5.
(2) (10101111), M1 A 515 20l
Draw Logic Circuit for the following Boolean equations.
(1) (A+B+C) (A’+B’+C’)
(2) A+A’B+A’B’
o1 o1l oGt AH]L SN HIR d g5 AEe €12,
(1) (A+B+C) (A’+B’+C’)
(2) A+A’B+A’B’
Why NAND gate is called as Universal Gate? Draw AND gate, OR
gate and NOR gate using NAND gate and justify it.

NAND 924 21l HI2 Y[-lddd e s&dIHi w1 82 NAND -l

Date: 18-01-2024
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Q2 (a)

u”2 ()
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(5)

Q.3 (a)
ual3 ()
(b)

(“)

(©)

(5)

Q.3 (a)
Usl3 ()
(b)

(A1)

(©)

(5)

Q.4 (a)
usl4 ()

(b)
()
(©)

(5)

BULL 53]l AND,OR el NOR A2 €121 4ol 4H21d).
OR
(1) Subtract:- (110010)2 - (100001);
(2) Add: - (11001100),+ (10101010),
(1) W1ewLS] 52):- (110010); - (100001),
(2) R0 52L:- (11001100)2 + (10101010);
Answer the following.
(1) Convert (7619)16 in to Binary.
(2) Find Excess-3 code for (65)10.
ol | Aot WAL ol wlod {[U),
(1) (7619)16 A WISAIH] Sea2 S,
(2) (65)10 HI2 W 5AA-3 515 21l

Why NOR gate is called as Universal Gate? Draw EX-OR gate, and
EX-NOR gate using NOR gate and justify it.

NOR 24 21l H[2 Y[AdAd e s&dIMi 1A §? NOR e«

GUAlaL 531l EX-OR¥A EX-NOR 912 €121 el 4Hostqll.
Explain Don’t Care condition with one Example.

Sle2 32 condition A W15 GelSAA UL UMy,
Simplify using Boolean algebra.
A+ABC+BC’+ABC’
o [G et oflosa[Qldet) GUYNIL 53] U0 Waild),
A+ABC+BC’+ABC’
Reduce following function using K-Map. And draw the circuit using
NAND gate. F(P,Q,R,S)=Xm (0,1,2,3,4,5,7,8,9,10,13,15) + d(11,12)

K-Map <l GUlaL s3]a oflAell §52Astal €l21Sl. W NAND dleeil
GuAlaLsila ulse €12,
F(P,Q,R,S)=<m (0,1,2,3,4,5,7,8,9,10,13,15) + d(11,12)
OR
Define : (1) Minterm (2) Maxterm (3) SOP

U WALRId 521 : (1) HeteH (2) AsueH (3) sop

Reduce the following using K’map.

F(A,B,C,D)=*m(1,2,3,4,8,9,10,11,14,15)

K’map <1l GUA2L 53] «{|Asilal €2LS).

F(A,B,C,D)=%m(1,2,3,4,8,9,10,11,14,15)

Reduce following function using K-Map. And draw the circuit using NOR
ate.

lg?(A,B,C,D): aM(1,3,4,7,8,9,12,13,15).d(0,6,10)

K-Map <1l GUU2| 53] o{|Asil §5UsiaA €121S).. el NOR st

GuAldL s3] Al5e elR.

F(A,B,C,D)= M(1,3,4,7,8,9,12,13,15).d(0,6,10)

Draw Full Adder circuit using Two Half Adder and One OR gate.

A &1 S el A5 OR Aesll GUAIL s3] g6 WS (52 LR,

Explain 4-2 Encoder.

4-2 Vel SIS YHdl.

(1) Differentiate:- Combinational and Sequential Logic circuit.
(2) Explain 4 to 1 Multiplexer.

(1) dsldd AHIL- SUFAAAe wa (Rsal-21ud ql[ess Al5e.
(2) 4 &l 1 1@ 542 HHodl,
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OR

Q.4 (a) Explain Half Adder. 03

Usl4 () LS VIS AHdL. 03

(b) Explain 2-4 Decoder. 04

(W) 2-4 SISIS Ul oY

(c) What is Subtractors? Explain Full Subtractor in Detail. 07

(5) Uu2sed g B2 Full 4625224 (A2l IR UHo1dl. 09

Q.5 (a) Draw Logic circuit for the given Expression using Only NAND gates. 03
Y=A’B+A’BC’

USL5  (3) §5cl NAND Jl2eil Guailal 53l dl(s (52 €121, 03
Y=A’B+A’BC’

(b) Using Boolean Algebra Prove that AB+A’C+BC=AB+A’C 04

() olaye oflaatfBidel GuAldL s30A ALleid 503 oY

AB+A’C+BC=AB+A’C
(c) What is Flip Flops? Explain JK flip-flop in detail. 07
(5) [setu sl 9 82 JK [setu-selual (colddlR dHosdl, 09
OR
Q.5 (a) Implement the logic Circuit for F= (A’+B’+C’). (A’+B) using only 03
NOR gates.

U5 (¥) &5 NOR 3eedl Guallal 5314 F= (A’+B’+C’).(A™+B) HI2 dlf%ss u(5e €1, 03
(b) Draw Logic circuit of EX-OR gate using Basic Logic Gates. 04
©) A3 dllys AUl GUALL 53A EX-OR s dllys AlEe €. oY
(c¢) List types of flip flops? Explain RS flip-flop in detail. 07
(5) (54U sAlucil uslRlefl alel 11412 RS (s64U-56lua (daiddR 09

dHendl.
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SN

(a)
(b)
(b)
(c)
(¢)

(0
(0
(a)
(a)
(b)
(b)
(V]
()

(a)
(a)
(b)
(b)
(0
(0
(a)
(a)
(b)
(b)
()

(c)

(a)
(a)
(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.

Perform (999)10 — (888)10 using 9’s Complement
9’s Complement <l Heel (999) — (888)-il vileousl 52l
(49.75)10 = ( )2=( )16
(49.75)10 = ( )2=( )16
Draw symbols and truth tables of AND gate, Ex-OR and NOR gate.
AND gate, Ex-OR i< NOR gate Il [4+611& 24l 22 2014 23,
OR
Draw symbols and truth tables of NAND gate, Ex-NOR and OR Gate.
NAND gate, Ex-NOR i<l OR Gate <ll [4364let 24 22 2614 €12,

Perform (1011000)2 — (1001000)2 using 2’s complement.

2’s Complement-il Hez8il (1011000)2 — (1001000); il sileoi1s] s2l.
(1A.5)16=( )2=( )

(IAS5)16=( 2= ( )8

Explain NOR as a Universal Gate.

Az 124 44944 312 d=[s A,

OR
Make 9’s and 10’s complement of 7280
7280 «,9’s and 10°s 51[+a#H<2 cA14l.
(196) 10=( )BCD = ( ) Ex-3
(196) 10 =( Becp=(__  )Ex3

Explain Consensus, Absorption and Distributive property of Boolean algebra.

oY@ PAASYAIHE Sl e, DLoAIA 24 (22210421 U] dAHmdl.
Make standard form of F(A,B,C,D) = AB’C+ AD’ + A’CD
F(A,B,C,D) = AB’C + AD’ + A’CD < 2214 514 ot<lldl.
Define: Octet, Quad, Rolling of map, Overlapping of map
qv4) 24Ul Octet, Quad, Rolling of map, Overlapping of map
Reduce the following function using K’map and implement logical circuit
F(A,B,C,D)=1IM (1,2,5,6,8,9,12,13,15) * d(0,3,7,14)
{12 2ual §5244 K>map <l Heedl Aied 530 244 dloosa SLUAH iRl
F(A,B,C,D)=1IM (1,2,5,6,8,9,12,13,15) * d(0,3,7,14)

OR
Make Standard form of F(A,B,C,D)= (A+B+D’)(A+C’+D)(A’+D’)
F(A,B,C,D)= (A+B+D’)(A+C’+D)(A’+D”) < 22183 514 otelldl
(101110101.10)2=( )8 = ( )16
(101110101.10)2=( )8 = ( )16

Date: 27-02-2023
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03
03
04
04
07
07

07
07

03
03
04
04
07
07

03
03

04
04
07
07

03
03

04
04

07

07

03
03

04
04



Q4

Q4

Q.5

Q.5
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(b)
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(b)
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(b)
(c)
(c)

Reduce the following function using K’map and Draw circuit using NAND gate
(F(A,B,C,D)=3Ym(1,2,5,9,10,12,13, 14,15)

{12 UL 55044 K map <l Heeell dicd 531 214 HISL NAND gate <l Heedll diwsa
SALUH 2121

F(A,B,C,D)=Ym(1,2,5,9,10,12,13,14,15)

Draw logical diagram and truth table of J-K flip flop.

J-K flip flop<l dl295E SPUAMH iel 22 2044 £I=l,

State and Prove D’ Morgan Theorem.

D’ Morgan Theorem &v{l »1 241644 521,
Explain Full adder with K’Map.
K’Map <il Heeell 56 212 dxmdl.
OR
Explain D flip flop.
D flip flop UHMAL.
Prove that AB + BC + AC = AB + BC + AC

AB + BC + AC = AB + BC + AC 1[5 5.,
Explain Half Subtractor with K’Map. Compare Half Subtractor & Full Subtractor.

K’Map <{l Heeall ©ls 102522 AUMAL 15 U02522 Vi 56 Uo2522( ARvUHL 52,

Give the Comparison between Sequential and Combinational Logic Circuits
AsAlc21d i si[Fotdada dilsys uslz-l uzvumel s,
Explain 2 to 4 decoder.
2 to 4 &l5182 AU,
Explain 8 to 1 Multiplexer.
8 to 1 HeZlLdaz UHaAl.
OR

What is combinational Logic circuit? List the steps to design combinational circuit.

sivoildada dilsys ulbsz 124 92 sivoildadd diloys ul5z [ Mzl 22w quil,
Explain 1 to 4 Demultiplexer.

1 to 4 dlue2lraaiz uxomdl.

What is Encoder? List its types. Explain 8 to 3 Encoder

V5182 2128 92 dell Us1l Qvil 8 to 3 Bielslez UHMAL
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