Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering —- SEMESTER — 4 (NEW) - EXAMINATION - Summer-2025

Subject Code: 4340904 Date: 20-05-2025
Subject Name: Digital Electronics & Digital Instruments

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) State different types of codes and explain gray code. 03
Ul R4) [aldy uslRell 515 osRlldl 34 I 515 qHd). 03
(b) Give definition, symbol and truth table for AND gate and Ex-NOR gate. 04

(0d) A5 32 A W 5U-of12 A2 efl cAUluAL UL Aol igell (HHolG 24l 8- oY

201d %L,
(¢) Explain full adder with block diagram, truth table and working. 07
(5) GELS SIAUIAM, 22 204 ol s1 A1 6 WS AHdl. 09
OR

(¢) Explain full subtractor with block diagram, truth table and working. 07

(5) 0alSs SIUIAM, guU-204el el 512 AL §E-US52R UMl 09

Q.2 (a) Explain Hexa-decimal number system. 03
UM2 ) &51-51Hd iR R duemdl. 03
(b) Perform following operations: 04

(1) Convert (90BF)6 into binary number.
(i)  Multiply (1101.11)2 with (1.01)2
(@) ollAefl (sU124] 52: (i) (90BF)16 ol WLeSA3] eid Ui eUid Rl 521 oY
(i) (1101.11), ol (1.01) 1l ABLISIR 52U
(¢) With necessary diagrams, equations and truth tables prove that NAND gate 07
is a universal gate

(5) I viisld, w15 wel g2 WA ALfoid sA e A2 Yeflade o9
e 8.
OR

Q.2 (a) Explain octal number system. 03
U2 () ulsed sl RieH uHondl. 03
(b) Perform following operations: 04

(1) Convert (9000)10 into hexadecimal number.

(i)  Perform (10000111), + (101),

() o1 Aef] (5L 5: (1) (9000)10 A €551S{IHE sid2 Hi 1Uid[Rd 521 oY

(i) (10000111), + (101), (541 52\,
(¢) With necessary diagrams, equations and truth tables prove that NOR gate is 07
a universal gate

(5) W ulsld, U002 gu-204d 1A UL[Gd sA T edlR A2 Yeladd o9
e 8.
Q.3 (a) Explain PMOS NAND gate with necessary figures and truth tables. 03

Usl3 () e wis(d 1A 2e-264d 18 PMOS a5 A 4Htd). 03
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State and explain De-Morgan’s theorems.

S1H19[ed ol YA QL Lcl) el MM,
(i) Prove that BC + AB +BC = C + AB

(ii) Prove that XY + X + XY =0
(1i1) Draw logic circuit for the Boolean expression: Y=(A + B).C+ (A + C).B
(i) ¥L[Ad 53 BC+ AB+BC=C + AB

(i) Ul[Hd 5A 5 XY + X + XY =0

(iii) 4eildst AH1sQ UL 412 s URUe €12l Y= (A + B).C + (A + C).B
OR

Explain NMOS NOR gate with necessary figures and truth tables.

%3] 15[ A 22046 U1 NMOS <112 2 U,

State and explain any four laws of Boolean algebra.

Wdluel 0GBl oAl AR (M) QL] A4l

(i) Prove that A + AB+ AB=A +B

(ii) Prove that A(A + C) (AB+C) =0

(ii1) Draw logic circuit for the following Boolean expression:

Y=AD + BCD + BCD

() ULHA A5 A+AB+AB=A+B

(i) UL[AHd A5 AR +C)(AB+C)=0

(iii) Wdlel A1 520Q HI2 €S URUe £1R1: Y= AD + BCD + BCD
Compare digital instruments with analog instruments.

[S[es2d Sz ol wlelldlol g2 U8 ¢eil 52,

Explain digital voltmeter using RAMP type A to D converter.

Y YSIR o A 2 D Sedeell GUANIL 5314 (S[ed dlee]e yHexdl,

Give comparison between combinational logic circuit and sequential circuit
and explain J-K master-slave flip-flop.

s1Hu{lAQ1ed @l s YRS e [(U5de2lud dlos US1e ol Hu UL

530 el J-K HIeR-Ad [5aU-sellu dHdl.

OR
Explain the terms counter, memory and clock associated with digital
instruments.

[Slewed Ultlet] UL AsNIAEL $51Ge22, HHI| wo sElS Uel vuoyidl.
Explain digital multimeter with necessary block diagram.

%3] 6ElS SIUIAM UL (S(esed HlEH]leR U,

What is flip-flop? Explain R-S flip-flop and D flip-flop with block diagram,
logic circuit, write truth table

(5eu-5elu 9] B2 6eils SIULAM, dl[%s Al52 1a gel-20id A1 R-S
(setu-5AlU 24el D (§6U-ElU AHCL.

Explain the terms (i) Resolution (ii) Settling time (iii) Monotonicity for D/A
converter.

D/A $ede HI2 (i) AARYRLet (if) A2 (ddL 21U (iii) HleNl 21Nl 2] ugl
HYHdl.

Draw and explain binary ladder network type D/A converter.

W1Sel3] AS A2 S USIR of D/A SocléR €120 Al YHd).
List different types of counters and explain modulo-16 counter.

[c(ay uslRell s1G2dsll YLEL vieild) W HISYE)-16 5163 AHos1d,
OR
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Give types of D/A converter and explain terms (i) Linearity (ii) Accuracy for
D/A converter.

D/A 5eceR o1l USIRL %Ql1cl ¥4 (i) loflu 121 8] (i) L5424 UE) yHomd).
Explain counter or staircase type A/D converter.

516022 WYL R FTY USIR o] A/D 5o YHoxldl.

Explain 4 bit asynchronous decade counter.

4 6{]2 V[R5l SI5S 51622 UHwd.
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Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER — 4 (NEW) — EXAMINATION - Summer-2024

Subject Code: 4340904 Date: 19-06-2024
Subject Name: Digital Electronics & Digital Instruments
Time: 02:30 PM TO 05:00 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 programmable & Communication aids are strictly prohibited.

5.  Use of non-programmable scientific calculator is permitted.

6.  English version is authentic.

Q.1 (a) Draw the symbol and write the truth table and Boolean expression for 03
NOR and Ex-OR gate.

() NOR el Ex-OR J2 «fl stl ekl dell g 2uid wel weldst o3
A sy Ul

(b)  Explain De Morgan’s theorem with the help of logic circuit and truth 04
table.

(4)  dls Ursle wal ot 2uiatofl He ol S Mlofetedl URAL yHA). oY

(c)  What is Universal gate? Explain NAND gate as a Universal gate. 07

(9 Ylad Age 24 ) ? NAND Age yl-lda Aee dil3 09
AHowd).

OR

(c)  Explain Half adder and draw its logic circuit using A-O-I gates. 07

(8)  &Ls SR YUl AA A-0-1 A2 o1l GUldL 53] s U Sl2 09
e,

Q.2 (a) Perform the following operation. 03

1) (1001001.01), + (101.01),
2) Convert (110010010), to gray code.
3) Write the Ex-3 code for ( 456)10
) <flA e21{Ad 31UAst 5 03
1) (1001001.01) + (101.01)2
2) (110010010); o1 A SISHI 1U[dR 52,
3) (456)10 o1l AU5AY-3 515 Ul

(b) 1) Convert (234.567)s to Binary and Hexadecimal. 04
2) Convert (247.68)10 to Octal.

(W) 1) (234.567)s of WLSAIUL Wl &5A15HHE Ui eU{dR 521 oY
2) (247.68)10 o M1 524U 1UidR 52U

(c) Draw and Explain the circuit of CMOS NOR gate. Write the 07

advantages of CMOS ICs over TTL ICs.
(5) CMOS NOR el 2415dl €1l yHodl. CMOS ICs ell TTL ICs UR il
SIAE1) qud).

o]

9

OR

Q.2 (a) Perform binary subtraction using 2’s complement method 03
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(110011001)> — (111100001),

2's s1flie2 of] Td 93 vlleudLs] s
(110011001)2 - (111100001)2

1) Convert (24F. DCB)16 to Binary and Octal.
2) Convert (398.88)10 to Hexadecimal.

1) (24F. DCB)j6 o} W1831HI 34el ) 526U 1U[dR 521

2) (398.88)10 o €52515{14E Ui 1UidR 52U
Draw the circuit for three — input TTL NAND gate for totem pole
output connection and write its advantages & disadvantages.

ol getye TTL ales A2 2leH Uld A1G2yR HISIYL Hi2 «fl A15(d

131 UMl dell dell SIAEI) dell A& Gudl.
Explain 4:1 Multiplexer.

¥ 2 1 HE W@ SR AHondl.
Write short note on digital codes.

Sleed 1S U 25 it qud).
A) Using Boolean algebra and De’ morgan’s theorem prove that.

DNAB+AC+ABCAB+C) =4
XX +2)0( X¥+ Z)=0
B) Draw the Logic circuit for the following Boolean expression.

1Y =(AB +C)+( AC +B)
3) oielast Wu)oil WA S| HIe il YR dlul ALloid 52 3

DNAB+AC+ABCAB+C) =4
XX +2)0 XY+ Z)=0

o) {12 06| yelaet R sy Uil dls ul5e €.

)Y =(AB +C)+( AC +B)
OR

Compare combinational and sequential circuit.

shuflagld Al wa Alsarilud ul5e «l uumell 5.
Explain full subtractor using logic circuit & truth tale.

s AlB2 va 2o 20id AUzl g6 U252 AHA).
A) Using Boolean algebra and De’ morgan’s theorem prove that.

1)ABC+ABC+ABC+ABC+ ABC=A4A + BC

2)(A+CYA+B)B +C)=AB+BC+AC
B) Draw the Logic circuit for the following Boolean expression.

1)Y=ABCD++ABCD+ ABCD+ABC
) ofefldel Vool wa S| H1le o1l URAL U] diofld sA S

1)ABC+ABC+ABC+ABC+ ABC=A4A + BC
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2)(A+CYA+B)B+C)=AB+BC+AC
o) of12 106 yelast RsUNLAA HISAl dls Ul €.

1)Y=ABCD++ABCD+ ABCD+ABC
Write application of Counters.
51Ge220e11 GUALII eul.

Write the advantages of digital instrument over analog instrument.

SI22d BoRgHoR of| Well6lol BoRgHoR UR ell S1ULI Guil.
What is flip-flop? State various types of flip-flop and explain RS flip-
flop.
sdlu sdlu 224 g7 [alay usiR o1l s6lu selu %lid] Asl RS
sAlu s6lu quemdl.

OR

Explain Race around condition in JK flip flop.

JK §941U s61U Hi 38 AUGeS So5]2lel YHwld,

Explain decade counter with circuit and necessary waveforms.

SIS 51622 %3] w15 (d A A sl UL HHxldl,

List various types of Shift register and explain 4 bit shift left register
using JK flip flop. Write the application of shift register.

(alau usl? «il (2152 222 dull w4a JK s6lU salU dluzla ¥ ofle
Alse Ase Ao UM 2ilse AR o1l GUALL |udl.

Write the advantages & disadvantages of weighted resistor network
type D/A converter.

dges I Aeds USRRell D/A Seldéell SRR dell
JRSIULIM Ui,

Draw the block diagram of digital multimeter & explain

Slaed HedlHler ol udls SIRUIAM €l] yHondl .

State types of A/D converters. Explain successive approximation A/D
converter

A/D $e1d8el UsIR qull. ysdld W) sqlAQlel A/D Selcle
qHentd) .
OR

Describe the term linearity and settling time with reference to D/A
converter.

cflofl21712] WA Aedlol 215H D/A Seicéell el Hi YHodl,
Draw the block diagram of digital energy meter and explain.

Sleed Aelxf] HleR «il olls SiuAM €3] yuosdl .
State types of digital voltmeter & explain ramp type digital voltmeter.

Slaed dleeHleR il UsRL dudl 3 31y YslRel Slaed
dleaHle: yHend) .
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Seat No.:

Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering —- SEMESTER — 4 (NEW) - EXAMINATION - Summer-2023

Subject Code: 4340904

Subject Name: Digital Electronics and Digital Instruments

Time: 10:30 AM to 01:00 PM

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.

1.

2.

3.

4.

5.

6.
Q.1 (a)
usl ()
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(©)
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(©)
(E))]
Q.2 (a)
ust2 ()
(b)
()

(©)

(%)

State different types of codes and explain Excess-3 code.

(qlcie UsiRell 515 %lLc] 2 W 5AU-3 515 UMl
Give definition symbol and truth table of Ex-Nor and NAND gates.

ASU-ell2 Bl Ao e+l vl UL wa dell [Rrolld dxe ga

2044 sl L.

Explain full-adder with block diagram, logic diagram, truth table and
working.

oels SRUAM, All%Fs S, 28 2uid ua si AIA §A-ASR

Yuedl

OR
Explain full-subtractor with block diagram, logic diagram, truth table and
working.

Gells SIALALH, Gl (%S SIUIAM, 28 2016 o S 18 ga-Hui2seR

{Ho¥1d)

What is Redix/base for any number systems? Write Redix for binary,
Octal, Decimal and Hexa-decimal number system.

SISURL ol6R [ Ul S5 /A 9 B2 WIEe13], wlsed, S[Hud

ule] S5UL-S[AHE o042 (MM HI2 S5 duil
Perform following operations (i) Convert (2907.38)10 into octal number
(i1) Multiply (101.11), with (11.11)>

o[ Aefl (5A1M) 5 (i) (2907.38)10 A ¥152d AL Ui 1YUidRd 52U

(i) (101.11)2 A& (11.11)2 <1l AWULSIR 521

Explain positive and negative logic system with suitable diagram. Give
definition of (i) Fan In (ii) Fan Out (iii) Figure of merit (iv) Power
dissipation (v) Propagation delay.

AU wLsd Al UPleld Ha A2l dls usllel uHendl.
[l AN (i) el et (i) Fol 1162 (iii) (5212 218 NIl (iv) UldR

Date: 20-07-2023

Total Marks: 70
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[S{l02let (v) UIQ3RLet (54

OR
Explain Alphanumeric code.

151N RS SIS qHdl
Perform following operations (i) Using 2’s complement method subtract
(1101101)2 from (1111101)2 (ii) Divide (101010.111)2 by (11.1)a.

o1 Asf] (5L 5\ (i) 2’s Slulanee «fl Id el (1101101)24

(1111101)2 Hiell 4l 520

(ii) (101010.111)2 =il (11.1)29S MI2LLSIR 52U
Prove that NAND gate is a universal gate with all necessary diagrams,
equations and truth tables.

o] BLS[cA], UHLSW 1A 2o 2046 A8 A0l 5 5 A5 2 A

Yoflade e B,
Explain NMOS NAND gate with necessary diagram and truth table.

%3] W15[d 1A 22 26ld Y& NMOS oS 2 Huosidl

State and explain De Morgan’s theorems.

SLHLfetet ] URY QUL el A1,
Draw and explain block diagrams of combinational circuit and sequential
circuit. Compare combinational circuit and sequential circuit.

SI0AQetd UlEe A RAsalR14d d(Eecdl dls SIRAAM €12 2

UL S1FnARIAe AlEe wal RisalR1ue Al52e(l Al 52,
OR
Explain PMOS NAND gate with necessary figure and truth table.

03] W1S[d 1A 22 26id A& PMOS AleS A2 AUl
State and explain any four laws of Boolean algebra.

o [Gst WEBGAL ol SLESURL UIR ET ¥LLA] A HHx1d).
What is flip-flop? Explain (i) R-S flip-flop using NAND gate (i1) D flip-
flop. Draw block diagram, logic circuit and truth table for each one.

[setu-gelu 9 87 (i) al=5 el GuUAlal 53 R-S [seU-s€lU (i) D
(etu-sellu qHAdl. €35 HI2 odls SRUAM, @lYs Ald2 w4 gu

2w eQlidl.
Compare digital instruments with analog instruments.

[S[eee St of] el 1910l Serplor 412 A1 il 5.
Draw block diagram of digital voltmeter using ramp type A to D
converter and explain in short.

3y 219U A &l D sededl GUUldL s34 (S(wed dleeylerell udls
SIRUIAM €120 e ZSHI AHd).

Explain shift register. Explain (i) Serial in Serial out and (ii) Parallel in
Parallel out shift registers with necessary logic circuit.
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(2152 e Aol (i) ARl et A1Tlud A1GBe WA (ii) WRdd

gl Wetd 4162 (52 2R w3 dl[%s UlSe U8 Auedl,
OR
Explain basic building blocks of digital instruments.

[S(eed Uldsiletl Yoy (ES[oL ee) s qHmdl.
Draw block diagram of digital multi-meter and explain in short.

[S(ewed H[carleell vals SIUIALM £12] Wal 2SHI UMl
Explain 4 bit Decade counter with necessary block diagram and
waveforms.

03] GAlS SIAIAMH W A1 U194 ofl2 SI3S 51622 UHdl.

Why A to D and D to A converters are necessary in digital electronics?
Explain resolution for D to A converter.

[Ssect AN ASUHIAZ DWAD 2 A 5odR ALHIR A D?D 2 A

5o HI2 RAQA YHx1d).
Explain weighted resistor network type D to A converter.

A5 AveR AedS USIRe] D 2 A Sed yHldl,
(i) Prove that A+ AB+AB=A+B
(ii) Prove that AB+BC+AC =AB+ BC+AC
(iii)Draw logic diagram for the Boolean expression AB+ AB+(C
using NOR gate only.

() UMHASASA+AB+AB=A+B
(ii) UL SAZAB+BC+AC =AB+ BC+AC
(iii) §5d NOR sl GUANL s3]l 4B+ 4B + € G(cysi A5yl

HL2 €[5 SIULAM €lR.

OR
Give types of A to D converter and explain settling time for D to A
converter.

A 2 D 55dll USIR dull el D 2 A $edéR HI2 Aedldl 2lgH
Y1),

Explain successive approximation type A to D converter.

UsAANd A sAIRAA USIR o] A 2 D 5o UHod).

(i) Prove that ABC + ABC+ AB = AC+ AB

(ii) Prove that (P + Q) (P +R)=P + QR

(iii) Draw logic circuit for the Boolean expression XYZ + X¥ + XYZ
using only NOR gate.

() UUAd SAZABC + ABC+ AB = AC+ AEB

(i) Al A5 (P+Q) (P+R) =P + QR
(iii) &[Gt AW SUNQIA XYZ + XY + XYZ HIS §5d NOR esil Gulal
s34 dleys AlEe €.
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