Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering —- SEMESTER — 4 — EXAMINATION - Winter-2025

Subject Code: 4340904 Date: 12-12-2025
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 simple calculators and non-programmable scientific calculators are permitted.
5.  English version is authentic.
Q.1 (a) Perform the following operation. 03
1) (10011.011)2 + (1111.111)2 2)(1101.110)2 -
(100.011)2
3) Convert Binary (1001001)z2 to gray.
1) -l e21ldd viluele s3. 03
1) (10011.011)2 + (1111.111)2 2)(1101.110)2 -
(100.011)2
3) W1Ae13] (1001001)291 A SISHI 1UIdR 2.
(b) Draw the symbol, electrical equivalent circuit, and write the 04
truth table and Boolean expression for NAND and OR gate.
(W) NAND el OR sl Rl=), sa(52sd Iscildgee H5le el del oy
28 2046 uel 6eflYot WA QU
(c) Explain De Morgan’s theorem with the help of logic circuit and 07
truth table. Also state any four properties of Boolean algebra.
3 dizgs u2dle 24 28 2ui@efl Hee ofl S| Hldletetl uNA) Aol °0
) offlot ACaroil ofl SIS UL AR AYREHT qui).
OR
(c) Explain Full adder with logic circuit and truth table. Compare 07
Half adder & full adder.
(5) DS U1e el 28 20iet UL §6 WS YHAA. SL5 USR¥A 09
§6 WS of] UM 52
Q.2 (a) Write the advantages & disadvantages of CMOS ICs over TTL 03
ICs.
() CMOSICs il TTL ICs URell SIUEIB] el ASIAEI] Ui, 03
(b) 1) Convert (90D. AF)16 to Binary and Octal. 04
2) Convert (2000.38)10 to Octal.
(W) 1) (90D. AF)16 o Gl1¥el3] 4 w152 Ui 1UidR 52U oY
2) (2000.38)10 1526 Ui 1UidR 52).
(c) Which gates are known as a universal gate & why? Explain 07

universal gates drawing logic circuit & truth table using any one
of the universal gate.

(5) SUiAGe A Yledddd A2 sdaly & vial 2L HIR 7 518 UL WS 09



Q.2

Q.3

Q.3

Y[elae g2 <l UL 53] dls UrSle A 2ol 2uid el
Y[olddd e yHxldl
OR

(a) Write 1's complement & 2’s complement of (101101)2.

Using 2’s complement method subtract (110111)2 - (111001)-.
() (101101)z2 1’s S1E]Ae2 Wal 2's sIglNe2 qul.

2's s\nef]ieR of] d 93 Wiewls] 52U (110111)2 - (111001)2.
(b) 1) Convert(111100101.1101011)2to Hexadecimal and Octal.

2) Multiply (1.10)2 by (10.1)2. 3) Write the Ex-3 code for (

975)10

(W) 1) (111100101.1101011)25] &52L S{1HE Ul v{152d Ui
2[R 52U
2) (1.10)2 =1l (10.1)2 43 JULSIR 52). 3) (975)10 o1l A 5AY-3

sls @ul. .
(c) Write the classification of logic family & explain any four
parameters of Digital IC.

(5) 4295 ¥ldl o a5l duil ual Sloed IC «il 516 UL AR
U1Hle: uHedl.

(a) Write the application of shift register.

) 2lls2 Aesre2etl GUA gl

(b) Explain 3 to 8 decoder.

() 3¢l 83lsls AHmdl.

(c) 1) Using Boolean algebra and De’ Morgan'’s theorem prove that
1) (A+B)A+ B)A+C)=AC

2) ABC+ABC+ABC+ABC+ABC= AB+B(A+()
2) Draw the Logic circuit for the following Boolean expression.

Y=(A+B +C).( AB).(ABC)
(5) 1) Welldel RAEguit o SLH1eA ol N U] Ulodld 5203

1) (A+B)A+ B)A+C)=AC

2) ABC+ABC+ ABC+ABC+ABC= AB+B(A+C)

2)1A 4 0d| ydldel U540 LUel Hieell dlRs us1e €121
Y=(A+B +C).( AB).(ABC)
OR

(a) What is counter? Write the applications of counter.

() 51622 9 B 7 51622 vl GUUIdL quil.
(b) Explain 8:1 multiplexer.

(W) 8:1HEASU UL

(c) 1) Using Boolean algebra and De’ Morgan'’s theorem prove that
1) (A+C)HAD+AD) +ACH+C=A+C

2) ABC+ABC+ABC+ ABC+ABC=A+BC
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2) Draw the Logic circuit for the following Boolean expression.

Y=(AB+C){(A+C ) +4]

1) Wefldel R (el 1 S| HIlot o1l UHAL AUl Ulodld 5203
D(A+C)AD+AD) +AC+C=A+C

2)ABC+ABC+ABC+ ABC+ABC=A+BC
2) «ilA M 1U4| oeflAsl W sqNLUet HI2eAl G125 uS12 IR,

Y=(AB+C){(A+C ) +A4]
Draw the logic circuit for D -Flip-flop and explain.
D- (§6U seilueil s Ursle £13] yuedl.
Compare combinational and sequential circuit.

so{laleld U512 1A ] sder{lug H5le ofl M 52,
Explain JK flip flop with logic circuit and truth table. Draw the
circuit for JK master slave flip-flop.
dls US1e vl 28 2ud «{l Hee dS % [seu sellu Ao,
JK HIRe? 1d (56U selusf] dl2s usle elRl.

OR

Compare digital instrument and analog instrument.

Sled gorgie el Wsll61o] BorgHeR ofl UAAIHRIL 5.
Explain decade counter drawing logic circuit and necessary
waveforms,

SI3s 51622 dlRs USle €13] %3] Ad sl A1 vHosdl

What is shift register? State various type of shift register and
explain any one.

lse e 9 B 7 [dlay UsRell 2152 2R AUl wa 516
UL A s YHodl.

Explain Digital Multimeter.

slayed Hedlle yHadl.

Draw the circuit for three input TTL NAND gate and explain

TTL 4l Felye o5 Aef2sfl H5le 1] Al

Draw the block diagram of Digital frequency meter. Explain the
function of each block and the working of Digital frequency
meter.

Sloed (Fsasil HleR oil udls SIUIAM IR\, (Aldy udls o 513
AHod) dell Slwed (sasil HleR o il quendl.
OR

Explain the term linearity, resolution and settling time with
reference to D/A converter.

cflofla1212] ARl WA A2Elol 218H D/A Seldeell dee Hl
HHdl.

State different types of Codes and explain gray code.

(Alay UsIR «il 515 2RLLd] Aa A SIS Yol

Draw block diagram of A/D converter. Explain Successive
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approximation type A/D converter.

(%) A/D Se1d2¢i) 6dls SIAIAM €12, AsAAla A5 UsI2 <) °9

A/D SeldéR YHodl.



Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 4340904 Date: 30-11-2024
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 simple calculators and non-programmable scientific calculators are permitted
5. English version is authentic.

Marks
Q1 (2 State different types of codes and explain Gray code with example. 03
WRT @0 [dfdy UsiRell SIS lidl el I SIS Gele UL uHd). °3
()  Convert (4800)i0and (9AFC);¢ into binary. 04
() (4800)10 clell (QAFC)16 of GLlUA] M1 eUidR 53U ¥
(©)  Explain full-Subtractor with block diagram, logic diagram, truth table 07

and working.

(5 ga-HoiesRR GalS SIUAM A1 SIUUMH, 51 dal gu2ud qid ©9

uuedl.
OR
(© Do as directed a)73BD+2A9F b)(1111101)2-(1101101)2 ¢) 07
(10011)2/(100), d) (1111.00)2%(1.01),
() ol UHIWL 52\ a)73BD+2A9F b)(1111101)2-(1101101); ¢) 09
(10011)2/(100)2 d) (1111.00)*(1.01),
Q2 (@ Give definition symbol and truth table of Ex-or and NOR gates. 03
UH2 ) A 53R va {12 Aol el WIUL Wal deil Rirelld dues 2o 03
2udd %L,

(b)  With all necessary diagrams, equations and truth tables prove that NAND 04
gate is a universal gate (any four).

@) eI WIS, 4] 501 A 28 2d A1 UL[Hd A FaesA2 A ¥
Yoflaid e 8. (516 UL AR )

(©)  Elaborate important parameters of digital IC. 07
9 Sled IC o1l Wl o1l WRle: agidl. °9
OR
Q2 (@ Explain properties of Boolean algebra. 03
ui2 ) of[Gel WeRull il AYRIHH YHxxdl, 03

(b)  Explain diode transistor logic with its merits and demerits. 04
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SIS 21551222 @l s dld] dell dell sluel Hal AglULl qudl.
Applying laws of Boolean algebra prove that (i) A+ A'B+ AB'=A+B
(i) AB+A'B+AB'+A'B'+B=1

o(QUst ANeyuil oll [AH] <1l GUALL 53] Ulo{ld 5. that () A+ A'B
+AB'=A+B (i) AB+A'B+AB'+ A'B'+B =
1

State and explain Principle of Duality with one example.

SYLELE] Riegid S1E s BeleL 18 Yuomdl.
State and explain De Morgan’s theorems.

SLaflolet o1 UR Ll e A,

Draw & explain BCD to Seven segment decoder with common anode
LED Display.

BCD to Seven segment SIS SlHel WellS LED (1@ 18 €121 dall

dld).
OR

Draw logic circuit for the Boolean expression (A+B) C + (A+ C)B.
o (@Uel W5Vt HIZ 41295 USIe €12\ (A+B) C + (A+ C)B.

Explain decade counter with wave form.

dagl U8 SIEs 5162 UHAd.
Explain J-K master slave flip-flop with its logic circuit and truth table.

AlR)S SIAIAM dell 28 2:d 18 J-K 412 ¥Ad §6lu salu Auextdl
Compare combinational circuit with sequential circuit.

slroflAgletd 452 ofl Rsderilad dlEe Ul ddeil 5.
Explain weighted resistor network type D to A converter.

Q625 3B A2ddS USIRe] D 2 A Sedle? yHdl,

Explain the race around condition in JK flip flop and list the methods to
overcome it.

JK §6U SEU HIR 36U ARUGIeS 55121t YHod) del del w2 sladl

ol GUI) wllcl.
OR

Explain successive approximation type A to 12 converter.
AsA]d WULsA1NQ1e USIR o) A 2 D Sodd2R ).

Explain 4-bit shift left register using J-K flip flop

JK s6lU s6lu <1l GulL 531 ¥ ¢ile of (152 ase {le: Auexdl.
Explain ramp type analog to digital converter digital voltmeter.

U YSIR el A/D SeideR ol GULdL 53¢ SleddleaHle yudl.
Compare digital instruments with analog instruments.

Sleed gerghled of] WsilE€lol gt A18 ddsil 5.

Draw the block diagram of digital frequency meter and explain working.
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Q.5

YUBL5
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©
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)
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(%)

Slewed glsdar{l {12 ol eels SIuAM 1) dell qued).
List different types of shift registers. Explain shift right type serial-in-
serial out shift register.
(2152 812 ol ULE]l MUl M ([2As2 ASUSR o Allud o
AFue A1Ge (282 512 UHondl.

OR

Using 2’s compliment subtract (1101)2 from (0111)..

2°s s1E]Ae2 ol GUANL 531 (0111), Higll (1101); o Glle S,
Explain 8:1 multiplexer.
¢:A U@ R YHdl

Draw and explain NOR gate using RTL logic. Give its advantages and
disadvantages.

RTL €1%)S NOR 32 il GUALIL 53] £12] Aol UMl dell dell §LUsL
w R§1UEL U,
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Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering —- SEMESTER — 4 (NEW) - EXAMINATION — Winter-2023

Subject Code: 4340904

Date: 24-01-2024

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) Explain excess-3 and BCD codes.
U1 (1) 2i54:-3 2t BCD 518 UHMAl.
(b) Give definition symbol and truth table of EX-OR and NOR gates.
(W) WSU-BR wal oflR sl Uil W) Ha dell Alrodld dues ge 2nd esilidl
(©) Explain Half-adder with block diagram, logic diagram, truth table and working.
(5)  GELS SIAIALM, Al)S SIAIAM, 28 2646 WA 51 A1& 15 WS UM
OR
(¢) Explain Half-subtractor with block diagram, logic diagram, truth table and
working.
(5)  0ElS SIUIAM, d19S SIRAAM, 28l 2646 A s1] A18) 15 AL 52R AHMA)
Q.2 (a) Write the full form of (i) ASCII (ii) EBCDIC (iii) BCD
usl2 () &4 s1 @uil (i) AScll (i) EBCDIC (iii) BCD
(b) Perform following operations (i) Convert gray code (101101) into binary number
(ii) Multiply (1101.11)2 by (1.01)2
() o{lRAef] (5A14) 5 () (101101) A 515 A W13 {uAL Hi 1UidR 52 (i) (1101.11),
A& (1.01)2 <1l AQULSIR S
(¢) Prove that NAND is gate a universal gate with all necessary diagrams, equations
and truth tables.
(5) e wLs(du), UH1SW 1 22 20d A18 ULd 5 3 Aes 2 A Ysfladg
e 8.
OR
Q.2 (a) Explain Alphanumeric code.
Usl2 ) HeslYNRS 515 qHodl
(b) Perform following operations (i) Using 2’s complement method subtract (1101)2
from (0111)2 (ii) Divide (1011101)2 by (1010)2
() oAl (sa1A] 520 (i) 2's slul@iee «l Ad el (1101); A (0111)2 Higll wle 5.
(i) (1011107)2 =il (1010)2 A @I2LLSIR 520
(¢) Provethat NORis gate a universal gate with all necessary diagrams, equations and
truth tables.
(5) %3 Is(Apd), U150 A 28 2044 A1E AUL(G4d 51 3«11 e A Yeflae
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Explain DTL with its merits and demerits.

DTL dell §lUel vl ASIUEL S UHMCL.
State and explain De Morgan’s theorems.

SLH1dletetl URY L) 4 qHodl
Draw and explain block diagrams of combinational circuit and sequential circuit.
Compare combinational circuit and sequential circuit.

S\EoiaRleld A5 A Risdeudd us[eel vals SRAAM €1 A M),
S\04aQ1eld A5 W Risdeudd us[eed]l Auw MR 53,
OR
Write the advantages of CMOS ICs over TTL ICs.
CMOS ICs ¢l TTL ICs URell §lA&121] qudl.,
Explain working of 4 to 1 Multiplexer with necessary diagrams.
o3| WLIS[d A1 4 to 1 HEZIASUR AHHd)
What is flip-flop? Explain (i) J-K flip-flop using NAND gate (ii) D flip-flop. Draw
block diagram, logic circuit and truth table for each one.
[s4u-5elU 2 87 (i) ales el GUAlL s3lA J-K [s4U-5€lU (i) D [s4u-s€lu
Uuostd). €35 HI2 wals SIAIAM, 125 U5 A 28 2uid g2lld).
State the application of counters.
51Ge2e1l GUIIN dul.
Compare digital instruments with analog instruments.
SlEed gerghs ofl Wai 6l Szt A1e ddsil 5.
State the types of shift register. Explain Serial in Serial out shift registers with necessary
logic circuit.
(2152 229222 <l UsIR) dull. H{lT1ud et A1ud w162 3] dlaas UdsUe 418
Yol

OR
Write the advantages and disadvantages of binary ladder network D/A converter.

WlYe?] QSR dled$ D/A sedeR slueldl dell AslUeld)l dudl.

Draw block diagram of digital multi-meter and explain in short.

Sled HeglHleell odls SIUIAM 1) U $SHI AHmdl.

Explain 4 bit Decade counter with necessary block diagram and waveforms.
%3] walls SIUIAM WA AdS1Y U8 4 6{le SI¥S 51Ge2R UHextdl.

Explain with reference to the D/A converter (a) Linearity (b) Settling time (c) Accuracy.
D/A 5ed23 deHi (a) dleflutle] (b) Aol 216U (c) Ay AHextdl.
Write short note on BCD to seven segment decoder.
BCD &l Adel AR e SISIS UR 251 «lle dud),
(i) Prove that AB+AB+AB+AB=1
(i1) Prove that ABC+ABC+ABC+ABC=BC+AC
(ii1) Draw logic diagram for the Boolean expression Y=(4 + B).C+(4A + C).B
(i) dlldd 505 AB+AB+AB+AB=1
(i) AL(dd 505 ABC+ABC+ABC+ABC=BC+AC
(i) Wdldet W 540Ut HIe @1S SIUIAM £1R). Y=(4 + B).C+(A + C).B
OR
Explain Successive approximation type A/D converter.
UsAANd AuLsAIRAA USIRe A/D Sed2 UHd)
Explain advantages and disadvantage of LED display.
LED SI@eil §1AEL 2 AR§LUEL UHCL.
Draw the block diagram of Digital frequency meter. Explain the function of each block
and the working of Digital frequency meter.
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