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B. TECH.
(SEM 1II) THEORY EXAMINATION 2022-23

FUNDAMENTALS OF ELECTRONICS ENGINEERING

Time: 3 Hours Total Marks: 70
HHAT: 03 TUS qeIte: 70
Note:

1. Attempt all Sections. If require any missing data; then choose suitably.
2. The question paper may be answered in Hindi Language, English Language or
in the mixed language of Hindi and English, as per convenience.

Al 1. 9 Yl BT SR SITT | Tl Uee H, Javyid Sl BT Seokd T 81 @
Rerfar # Swgad Se1 Wd: AR UeT &1 & B |
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SECTION A

1. Attemptall questions in brief. 2x7=14
o it gl @1 e d Sar AR |
(a) What do you mean by Varactor diode? Write its.one application.
AFT TTATE | AT FIT THAT &2 THHT T FIAART ot
(b) Why FET is a voltage-controlled device?
Y F< o 7 FET UF dledsl-HaAd ST 82
(©) Write down the characteristics of Tdeal OP-AMP.

el OP-AMP & farorvard o)

(d) The output of particular OP-AMP increases 8V in 12us.What is the slew rate?
T 9T OP-AMP #FT 3T 12us | 8V 9 STAT 21 slew rate FT 82

(e) Derive relation between current gain in CB and CE configuration of Transistor.

Ziforee? % CB 3fT CE FHiFHTee™ # current gain # 1= Harel 2ca F|

® Calculate the 1’s and 2’scomplement of binary number 1010101.
FTZE |H=AT 1010101 3 175 37 2°s complement T 9T F¥ |

(2) Define modulation index for AM wave.

AM TE( & ToIT A9 S I Tt Hiil
SECTION B

2. Attempt any three of the following: 7x3=21
=1 & 9 felt 9 v @1 SR g |

(a) Define the various elements of communication system and also draw it’s
functional block diagram.

HATE qorTett o fafosr acat i 7Rarod 3 o 80T wF st e
FATH

(b) Draw and explain the working of N-P-N transistor in common Emitter
configuration with its suitable characteristic graph.

HTHTT T PR | UF-0-UF Siforee? i HAT0TAT Hl 386 STIhH
fr9reaT (characteristic) ITH o |TT F9TT 3T THATU)
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(c)

(d)

(e)

3.

(2)

(b)

4.

(a)

(b)

Attempt any one part of the following:
1 7 9 ol 7o e @1 Sox A |

Attempt any one part of the following:
foe 7 @l v uee @1 SR g |

Simplify the Boolean function F= ) m (0,1,2,5,7,8,9,10,13,15) + d (12,14)
using K-map and implement the simplified expression using NAND gates only.
K-89 &7 START ¥ o %wFee F= Y m (0,1,2,5,7,8,9,10,13,15) + d
(12,14) &7 A FATU 31T FHaa NAND T T STTRT Fh LA hd SATHATh
T AT H|

Draw and explain the working of Centre-Taped full wave rectifier. Also
calculate its efficiency and ripple factor.

HaT-aT8 §A a9 FeHEAL HiT FEATTAT FT = 970 X THATC 60T
FEAAT 3T ripple factor FT AT TUT FL|

Explain unity gain amplifier. Determine the output voltage of the following
network.

TIAE I TFA TR T AT | AT dea® o7 ASee aleesT Maid
T

100 ko
100 ko
; i
20 ko Va
V2 +
20 ko
SECTION C

Explain the construction, working and characteristics of n-channel Depletion
MOSFET.

n-channel Depletion MOSFET F fAwtor, FErvoTTett Si% farQruaret #r AT

Explain the construction, working and characteristics of n-channel
Enhancement MOSFET.

n-channel Enhancement MOSFET % fRior, FT9omTety &< faroraarsit i
THEATY)

Determine and draw the output voltage of given network.

3 1T Aeas F7 AEae Aeest MaiRa F 3 IHF1 e a0

V.
o AAA gt
’ + R :
16 -
- "
] b o t ” :
\; py=4%¥
-16 "I
R (S

Determine the range of input voltage (V) for the Zener diode to remain in ON
state shown in following figure. Given that V,=20V, [;ms= S0mA, R,=0Q.
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ferferfera e # a7 S92 ere w1 ON Rufy & @ & o gaqe et (Vs) #i
o frarffea &9 fear 3 2 7% V,=20V, Lpe= 50mA, R,=0Q |

R= 250 SL-
+ 0= 31, ﬂ:;t 2 kL
Yy L
- b~
S. Attempt any one part of the following: 7x1=17
1 3§ 9 5 e T &1 SR g

(a) With the help of the circuit diagram, explain the working of OP-AMP as a non-
Inverting summer.

Ffehe @ & Gg&ar & OP-AMP & non-Inverting summer % &9 |
FTAIUTAT T TAATST

(b) With the help of the circuit diagram, explain the working of OP-AMP as an
Integrator.

Tfhe s HT AgEaT ¥ UF Integrator & T § OP-AMP T HTATOTAT HT
AT
6. Attempt any one part of the following: T7x1=17
e d @ e v g &1 Iar Y|

(a) Simplify the following Boolean expression using K-map.
K-8 T STTRT F3eh A9 oA SAiH=aiw il aeaaqd |
f(V,W,X,Y,Z)=3% m(0,7,8,9,12,13,15,16,22,23,30,31)

(b) Simplify the Boolean expression using K-map and implement the
simplified expression using NOR GATEs only.
K-8 T ITANT Hileh FIorae AT T GXadd F9T0 3% Fae NOR
GATEs FT ITINT Fideh ALATHd ATHSATH &l AN] FHL|
F(A,B,C,D)=I1 M(1,3,4,5,6,7,11,12,14,15)

7. Attempt any one part of the following: 7x1=17
o A 9 frdl U e &1 IR QY|
(a) An audio frequency signal 10Sin2z x 500t is.used to amplitude modulate a
carrier of 50Sin 2rt x 10°t. Calculate:
@) Modulation index

(ii) Amplitude of Each side band
(iii) Total power delivered toitheload of 2 KQ.
(iv) Bandwidth

U At g e 10Sin2ex 500t FT ITTET 50Sin 21 x 10°t F FRAT
T SAATH AT FLA & [orT fhaT STar g1 ToET Fic
() TSI 229
(i)  IoUF ATSE ST AT AAH
(i) 2 KQ ¥ &I T qg4Ts T FoF Ta7|
(iv) a=fagy
(b) Derive the transmission efficiency and total power of amplitude modulated
wave assuming message and carrier wave as sinusoidal wave.
9T 3T ATEH T &l ATSAAIZSA T HIAHT AATH HATEF T T HHL0T
TEAT 3T F 9TT<F T T T H|






