Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - Il EXAMINATION - SUMMER 2025

Subject Code: D102000181 Date: 04-06-2025
Subject Name: Digital Techniques

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) 1. What is the base for Binary and Hexadecimal Number system? 03
2. Perform the arithmetic operations :
(a) (1010), + (0111), (b) (1001), x (101),

D 1. oligfoi?] 20l BSAISRAHA cioiR(A2H HIZall A1UIR (A5) §] B? 03
2. oflRall 2i521(BId (5241241 S
(a) (1010), + (0111), (b) (1001), x (101),

(b) 1. Find the Gray code of binary number 1011. 04
2. Subtract (0110)2 from (1100)2 using 1’s complement method.

(¢1) 1.1011 cligotd] ofl Gray sls M€, o¥
2. (1100), — (0110), GIEHIS] S 1°s Complement UglAefl.

(¢)  Perform the following conversions: 07
1. Decimal to Binary: (125.25),

ii. Decimal to Octal: (425),
iii. Octal to to Hexadecimal: (325)g
iv. Octal to Binary: (1025.64)g

(8) oflAall 3uidReN s2A: 09
i.5{l3d el oligfordl: (125.25),

ii. SA1Hc &l 2H1s2d: (425)4
iii. 2A1sed o] enSAlnd: (325
ivadised &l oligotdl: (1025.64)g

OR

(¢)  Perform the following conversions: 07
1. Binary to Decimal : (10101.01),

ii. Octal to Decimal : (225)g
iii. Hexadecimal to Octal : (SAB);¢
iv. Hexadecimal to Binary: (45.2C);4
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oflJoll 3uidReN s

i. oligoi?] el S213d : (10101.01),
i. 2A1sed &l AlHd : (225)g

iii. 2115A1Hd ofl 20152d : (5AB);¢
iv. 82115A1Hd flotigfot?]: (45.2C) 6

Implement AND, OR and NOT gate using NAND as a universal gate.

NAND ¥fciaid d2ail Guriial s3lal AND, OR Hal NOT J2dfl A:cdi?] 3.
Draw logic symbol and Write truth table of 2 input EX-OR & AND gate.

2 goiye 4101 EX-OR 4ol AND dl2g cll¥s Ria €11 vHal 28 2uid duil.

State and prove both of De Morgan’s theorems using truth tables and Boolean
expressions.

28 2010 Aol ¢f[CiRiol ASRAot ofl GURAIAI S3lal Sl Hidlotoll Gal MY FRI] ol
SEKERR

OR
Implement AND, OR and NOT gate using NOR as a universal gate.
NOR ¥Yfoiaid d2ail Gulal s3lal AND, OR 4ol NOT dl2afl A:cdIR] 2.
Draw logic symbol and truth table of 2 input EX-NOR & NAND gate.
2 goiye 4101 EX-NOR ol NAND 3l2gj dl(¥s Rle €13] 2ol g8 20id ¢ul.
Draw the logic diagram and Obtain the truth table of the given function xy+xy’+y’z
AU §52U01 xy + Xy’ +y’z HI2 AII¥S SIAIAIH ER] Aol g8 261d duil.
Implement the Given Boolean function using only NAND gates: F=AB+A’C
$5d NAND Jl2ail Gui1al s3lal AA1Ud ool $5RI0l A2 sA: F=AB+A’C
Simplify Y = AB’C + ABC+ AC’ using Boolean algebra.
of(Craial ofl%alfRldall GUA2l Sl Y = AB’C + ABC+AC’ ol 201 GiaiIdl.

For the function F=) m(0,1,2,3,5,7,8,9,10,12,13) Reduce it using K-map and realize
the simplified form using basic logic gates.

$5210l F=y'm(0,1,2,3,5,7,8,9,10,12,13) 312, clol K-aluoll GUi1ol s7]al 21201 52 ol
A0 &JAd 243Ul A[%s dIFs 2ol GUAIDI S3al AHAHT HS].

OR
Implement the given boolean function using only NOR gate: F=A+BC
AHUH 6f[Cliof §5RU01 F = A + BC ol $§5d NOR dleail GUi1dl sl gardaie 2.
Simplify FFABC+AB'C+AB'C'+ABC'+A'B'C using Boolean Algebra.

o(Giual cflya(BIdell Guilal s3lal F= ABC+AB'C+AB'C'+ABC'+A'B'C ol 21201
GlaiId].
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For the function F=ntM(1,2,3,5,6,7,8,9,12,13) Simplify it using K-map and realize the
simplified form using basic logic gates.

$sR10l F=nM(1,2,3,5,6,7,8,9,12,13) #12, dal K-Uail BUAI2l S3lal 420 S Hal
A0 &AM 2U3Yal A%s dI¥s JgRAall GUAIDI S3al HHAHT HS].

Draw the circuit diagram and truth table for a 2-to-4 line decoder.

2-¥f1-4 digfot SISISR I 24S5e SIAIAIH ER] VAol 28 A Al

Explain the working of a 4-to-1 Multiplexer with a logic diagram truth table

dll¥s sIRUIAIH AAal g8 2oid ofl GURAII s3lal 4-¢f]-1 HCerdshro] SI- AHndl.

Explain the design and operation of Half Adder and Full Adder with their truth tables
and logic diagrams.

815 A2 2al ga ASl] (SK518f0t 210l 5121913 datoll g8 201d ol AIf%S SIRUIAI
A1 AH909],

OR
Draw the circuit diagram and Write truth table for Half Subtractor.
8IS AGILS2R HI2 AlSe SIRUIAIH ER] Aal g8 2aid AUl
Explain the working of an 4-to-2 Encoder using logic circuit and truth table.
4-#f]-2 Aoslsf ST dIfFS 2u52 2ol & 2oid 418 AHd].
Design 4 bit Binary to Gray Code Converter using logic Circuit and Truth Table.

cﬂwﬁ%s AlSe 2ol g8 20idail BUAdI s3lal 4 ofle aligfeidle] 3 SIS s0UeR [S%51Efof
s.

Draw and explain the block diagram of a sequential circuit.
Risdc R AS2oll cdls SIUIAIH €1 Vol AHw].

Describe the working of D flip-flop with logic diagram and truth table.
dl¥s SIRAIAIH AHal g8 20id 418 D (sau-sdiUail S1Rigf dRlol S3.
Explain 4 bit asynchronous UP counter using timing & circuit diagram.

2121 20l 2A(Se SIvIA1HG] BUADI ST dl 4 ofle 1RASIo11 AU S1Goe AHN].
OR

Compare Combinational and Sequential logic Circuits.

SI(FciaiRIold 2ol RAsdloRudE dIf¥s AlS2dll 2utinell s,
Describe the working of T flip-flop with logic diagram and truth table.
dll¥s s AHal g8 2oid A1 T [seuU-sclluoll SiRig] 4ol S2.

Explain 4 bit asynchronous down counter using timing & circuit diagram.

219(A21 AHal Al5e SIAIA1Hal BUAIDI ST]al 4 ofle AAsIol SIBal SIBoe AH¥Id).

*kk
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