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GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - II EXAMINATION -

WINTER 2025
Subject Code: D102000181 Date: 20-01-2026
Subject Name:  Digital Techniques
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) Perform the following conversions: 03
i.Binary to Decimal: (1100.101)
ii. Hexadecimal to Decimal: (9AD)1s
iii. Decimal to Binary: (623.75)10
1) o{1Asil BULARL] 52 03
i.014e13] to SA1HE: (1100.101),
ii. €515 to SA1HE: (9AD)6
iii. SAIHE to WIAsA3]: (623.75)10
(b) Perform arithmetic operations on following binary numbers. (1) 04
1001x111  (2) 10101+ 10
(o) «{1A WG W1As13] i U A RYA(2Ss SR sA. (1) oy

1001x111 (2) 10101+ 10
(¢) Perform binary subtraction using 1's Complement : (1011010), - (1010)>. 07

() 1's slu(aRe2 ol UL 530 wilen1S] 520: (1011010); - (1010),. 09
OR
(c¢) Perform binary subtraction using 2's Complement : (110110)> - (100010),. 07
() 2's SlU(ANe2 ofl GUYULIL 53 il Is] 5U: (110110); - (100010),. 09
Q.2 (a) Simplify the Boolean equation using algebraic method: 03

A'B+BC+BC+AB'C'.



Q.3

L) XD uils U detl GUULIL 53]a of(adst {5 BN Welldl:
A'B+BC'+BC+AB'C’.

(b) Implement AND, OR and NOT and NAND gate using NOR as a universal
gate.

(4d) NOR A Y[y e dil} dlulal AND, OR, NOT % NAND 32
Wetlcil,

(¢) Writes the Logical Expression with its Symbol and Truth Table of all the
logic gates.

(5) oidl €15 dluetl [Rrolld wal 2o 201 U1 dl[%56 syl
Uil

OR

(a) Simplify the Boolean equation using algebraic method: (A+B)(A+C).

L) ANeGilSs U [detl GUALL 53 offdUet UH]LSAA U Ksild):
(A+B)(A+C).

(b) Implement AND, OR and NOT and NOR gate using NAND as a universal
gate.

(4) NAND 9 Y(eldd 3 dil3 dluila AND, OR, NOT 34l NOR 32
Woild).

(¢) State and verify De Morgan’s First and Second theorem with its truth table
and diagram.

(5) Sl Holelell UeiH el ol URUA detl gol 2046 el d1g(d 1)
oF3LLcl] sl USLL.

(a) Convert the following 3-variable Boolean expression in POS form.
F(A,B,C)=AB+BC..

@) <{lAell 3-dRANE 0 (GYel expression ol POS ¥ceUH] wUIdRd 52U
F(A,B,C)=AB+BC".

(b) Implement OR Gate using universal NAND gate.
(@) Yllddd NAND J2+ll GUlaL 53] OR 32 Weild).

(c¢) Simplify following expression using K- map and implement its logic
circuit. F(A,B,C,D)=) m(0,1,2,8,9,12,13)+ d(10,11,14,15).

(5) K- map il GUAIL 53] «{|Asil expression ol U0 tsild) A deil
%5 SIUIAIM £1R1.. F(A,B,C,D)=Ym(0,1,2,8,9,12,13)+ d(10,11,14,15).
OR

(a) Convert the following 3-variable Boolean expression in SOP form.
F(A,B,C)=(A+B+C).(A+B+C").(A+B'+C).(A'+B+C)

) <ilAsil 3-dRAUY 64[EUsi expression ol SOP U 1U[dRd 531,
F(A,B,C)=(A+B+C).(A+B+C").(A+B'+C).(A+B+C)
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Q.4

Q.5

(b) Find out the minterms and maxterms from following 3-variable Boolean
expression. f(A,B,C)=(A+B").(B'+C).(A+C")

() «ilAsil 3-ARAWE 64[Cs| expression Hiell AgiH Wl HEdH Ug 1)

f(A,B,C)=(A+B").(B+C).(A+C"

(c¢) Simplify following expression using K- map and implement its logic
circuit. F(A,B,C,D)=Ym(0,1,4,6,9,10,12,14 )+ d(3,5,7,11,13,15)

(5) K-map oll GUALIL 53] oflAeil expression ol 401 Welld] Wal dell
dl[os SIALAM £1R). F(A,B,C,D)=Ym(0,1,4,6,9,10,12,14 )+
d(3,5,7,11,13,15)

(a) Explain 2 to 4 Decoder circuit with its logic diagram and truth table

A1) 2 to 4 S15152 Al5ea dstl Q%S SIAIAIM W 28 204 U1 Yuoxldl.
(b) Explain 4 to 1 Multiplexer with logic diagram & Truth table.

(W) dllegs SIUIAM el 22 2:d 419 4 &l 1 YW SR AHoxd),

(c) Design 1-bit full subtractor circuit with its logic diagram and truth table
using K-map.

(5) K-HUsil GUloL 5309 detl €[S SIALAM Al 28 20iet 41 1-6{le
56 U052 U5 [SHLoet 5.
OR

(a) Explain 4 to 2 Encoder circuit with its logic diagram and truth table.

A1) 4 to 2 Wel5152 UlEeA Astl AlCyS SIAIAIM val 22 2046 18 YHox1d).

(b) Explain 1 to 4 De-multiplexer with logic diagram & Truth table.
(W) dlegs SIUIAM wal 22 2:d 419 1 &l 4 Sl-U(eud 542 YUl

(c¢) Design 1-bit full adder circuit with its logic diagram and truth table using
K-map.

(5) K-HUsil GUIoL 53] detl €[S SIALAM wel 28 20iet 41 1-6{le
56 WS A5 (5319t 52,

(a) Define : (1) duty cycle (2) Edge triggered flip-flop (3) Level triggered
flip-flop.

(1) AR $3: (1) Y21 ALASE (2) W% (2912 [seU-gelu (3) Qad
(2312 (s€u-sdlu.

(b) Draw the logic circuit of RS flip-flop and explain it using truth table.

() RS [selu-seiluq dl(%s Al52 €121 1a dal 2l 2uidell GUlaL 5304
UMl
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(¢) Explain 4-bit binary asynchronous up counter using logic circuit, truth 07
table and timing diagram.

(5) All%s Alde,ga 20id wal 216 (HdL SRUAMeAL QUL 5314 4-6{l2 09
W1Ee13] W Riesleld WY 51622 AHdl.
OR
(a) Give comparison of Combinational and Sequential circuits. 03
) SFaAR1Ad W (sal-R1ue U52e(l qaeil w41l 03
(b) Draw the logic circuit of T flip-flop and explain it using truth table. 04
(@) T [seu-galucy dl(%s 52 €12 wel del g2 20ie GUlL 5314 oY
uuendl.
(¢) Explain 4-bit binary synchronous down counter using logic circuit, truth 07
table and timing diagram.
(5) dlls ul5e,ge 201d WAl 2l AL SIUAMeAl GUAlaL 534 4-0{l2 09

W 165e13] [AselY SIGel $1Ge2R HHoyId).
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