Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - III EXAMINATION - SUMMER 2026

Subject Code: DI103000111 Date: 12-05-2026
Subject Name: Digital Logic Design

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
Q.1 (a) Prove DeMorgan’s theorem. 03
(21) <) aNolototl Rgid) 1A 53 03
(b) Convert: (512)19= ()2 =()g = ()16 04
(o1) 3yidz s : 0¥
(512)10=()2=()s=0)16>
(©) 1) Subtract using 1’s complement method. (11001), — (10001), 07
2) Subtract using 2’s complement method. (10010), — (11011)5,.
3) Convert , (1011101000), = ( )1
(8) 1) 1°s Complement Ug(Aall Guilal s3a Gliestis] 53, (11001) ,—(10001), 09
2) 2’s Complement Ug(dofl BUilal s?lal aligaiis] 52U, (10010),—(11011),
3) 3UidR 21, (1011101000) ,=( )¢
OR
(©) 1) Perform Multiplication in binary. (10011), x (101), 07
2) Perform Division in Binary. (1111011), + (101),
3) Convert, (7A6.25)16=( )
(8) 1) cngatdlaii oqeisiz s3, (10011),%(101), 09

2) cllgfoilAHi o11211S1R S, (1111011) ,=(101),
3) 3UidR 831, (7TA6.25),6=( ),

Q.2 (a) Draw the symbols and truth tables of basic logic gates. Also give Boolean expression 03
for the same.

(1) yoeid AFs Aziell Symbols 240} Truth Tables £13). Axe A #412atl 6f(Ci2iol 03
Aalser A1,

(b) Simplify following function using K-map F(A, B, C,D)=%Xm (1, 4,6, 8,9, 10, 11) 04
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Q.3

Q.4

(1)

(c)
(s)

(a)
(1)
(b)

(c1)

(c)
(s)

(1)
(b)
(c1)
(©
(s)

()

K-34 ofl BUIdl s31al ol 2410 d §SUci 2201 Glal 1)
F(A,B,C,D)=2m(1,4,6,8,9,10,11)

Explain NOR gate as Universal gate.

NOR 3l2al Yforuid A2 alF qHud]
OR

Prove that: AB+ CD = (A + C)(A +D)(B + C)(B+ D)
21(Ald $A: AB + CD = (A + C)(A + D)(B + C)(B + D)

Simplify following function using K-map. F(A, B, C, D)=>m (1, 2, 7, 13) +d(3, 5,

9, 10)

K-map ol GU12] s3lal oflA 241U d $5RUctal 220 Gial1d]:
F(A,B,C,D)=2m(1,2,7,13)+d(3,5.,9,10)

Explain NAND gate as Universal gate.

NAND Jl2al YfoiaRid e dlF AH94]

Draw logic circuit and write truth table and Boolean equation for full Adder

Full Adder H120] AI¥s 24(52 dRiol, 28 201 Hal ofGiol IS0l AUl
Explain 4:1 multiplexer using logic circuit, truth table and Boolean equation.
dl[¥s A(Se, 28 2auid al ofCiol AHIs010l] Heeed] 4:1 HCLASAR AHWd].
Explain 4-bit Binary to Gray code converter with truth table and logic circuit

28 20id Aol dIf¥s 2u(sedd Heeell 4-ofle aigfotlefl 3 sis soue Anmdl.
OR

Draw logic circuit and write truth table and Boolean equation for full Subtractor

(1) gci 2Aoizse? Hi2 A¥s A4(E2 E1R) 210l 28 261d dl of Aot AHISel AV

(b)
(c1)
(©)
(s)
(a)
(1)
(b)
(c1)
(©
(s)

Explain 1:4 Demultiplexer using logic circuit, truth table and Boolean equation.

dll¥s 2u(se, g8 2uid ol offcrRuiol AHIs0l0f] Heeell 1:4 slafCradsuR AHd]

Explain 4-bit Gray to Binary code converter with truth table and logic circuit
28 20id ol dIf¥s (520l Heeell 4-ofl2 I &l ol1goi?] SIS S0 AHdl.
Compare combinational logic circuit and sequential logic circuit.

SI(FoiaiRiold dl(¥s (52 al RIsAloRNAd dlf¥s (s gdall sA.
Explain the working of a ring counter.

331 §1B0eRq] S A4 dl.

Explain working of JK and T Flipflop using truth table and logic circuit.

28 2oid ol dif¥s A(52ofl Heeel] JK Hal T ([scu-sciluo] SI-1 A4endl.
OR
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Q.5

(a)
(1)
(b)
(c1)
(©
(s)
(a)
(1)
(b)
(1)
©
(s)

(a)
(1)
(b)
(c1)

(c)
(s)

Write applications of counters.

S1Bo2otl GUAIDN |uil.

Draw the circuit of BCD counter and explain it.

BCD §1G020] 2152 €1R1 Hal dol AHd]

Explain working of SR and D flipflop using truth table and logic circuit.
28 20id Aol dIf¥s u(5edll eeell SR Hal D [scu-sciug] SI1-1 AH4.
Define register and list different types of registers.

A¥2220 UIVIIRIA 52 VHal [A[AY UsIRal| 2A¥222ofl §1E] 241U,
Define E-Waste, Explain Disposal of E-waste.

g-d2al VIR SR ol g-A20f] (aisidell ugld AHx4].
Classify Logic Families. Compare TTL, ECL and CMOS,

dl¥s 3Ac1%a 9allsd s31. TTL, ECL 2ial CMOS of| gdoll 2.
OR

Write short note on JK master slave flip flop.
JK H1222-2A9 [5AU-s6lU UR 2A4(@H ol dul.
Define: 1)Fan in, 2)Propagation delay, 3) Power Dissipation, 4)Fan out,
YUY | A
1. %0l-gol
2. MludiRial (5d

3. JIYR [S[AVRI
4. %0l-11Ge

Give Classification of Memories in detail.

AH3] [Aa1ddiR gaflsel A1),

*xk
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