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Note:
1. Attempt all Sections. If require any missing data; then cheose suitably.
o answered in Hindi Language, English Language or

2. The question paper may b
m_umHGF as per convenience.

in the mixed language of Hindi and
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SECTION A

1. Attempt all questions in brief.
et Wl Wt @1 WEY & Iar €|

¥ g GrurdaR R w19 Sl AT RrEr B O ok

2x7=14,

Compare between Avalanche wﬂmrmcvﬁ RE Zener breakdown

2./
T SR (Avalanche )N ST AR G (Zener) S SIS o ST gkl Qw o S

ﬂ. “Why Varactor diode is also cailed Varicap? Explain.
\\ Varactor SRS &1 Varicap W] Fed 87 ARAT DITY | :mw...b. :
Define Pinch-off <o_5mo _.".9 JFET. oy Wt

a.,\

e S A e (pnch o) 972w P AR 0%

For a transistor Ip='10 mA and o = 0.987. Find Ic and ip

bl

BT | a™
‘f.\

@%@m;-;i%p o%w:nmﬁ; B AF o

g7~ | Define CMRR and Slew rate of Op-Amp

Op-Amp & CMRR 3R Slew rate mﬂ%ﬁﬁm%p g

f Explain Voltage Follower circuit using Op-Amp, ©

Op-Amp ﬁu%ﬂﬂwmag:wmg%i%mwﬁﬂﬁm

500 watt carrier power is Boanmmﬁa 3 &nm.B of 90%, calculate the total power

ﬂdnwﬂa@%gmﬁe

in the modulated wave.
500 1T ATEH R BT 90% & Eﬁammﬁw@mgmﬂw_ﬁam

|

i ﬂWmnﬁoz B

7x3=121

ttempt any three of the no_mos;:..

w&@%%n@ﬁaﬂa afir )

Explain the working of p-n junction diode and draw its V-I Characteristics.

Att

ot

[a

\|‘ ?%@m%ﬁ&dﬁaﬁ%mﬁmﬁkf%@%% RaA
¥ gefifa @i |

Draw a neat circuit diagram of bridge rectifier and explain its operation 5_5 |_

output Em.ﬁ?ém. Drive the average value of current and voitage.
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e YRR @1 vaws UNUY A T8 e efgege
: AU G AT ATl b any
Tu@) srivunel) wHgnEy ) w7 oI Aleda ¥ ;}rz < Aawhiwan )
By | A 20T e
<. Calculate the output voltage Vo of the cirouit shown in ﬁ" -
_ SN gl
| o A Ry T e @ Sirgeye Al vo @) omr
Vi == 0.2V =y AN
"
1 Kh
Vp & 0.8V cam AN A}
R2
1KE3
-] L — FigNol
d . ?[;f‘i;nc Universal Gates. Implement AND, OR, NOR by using NAND gates
g Tic B GRHING SIoIY | Hat NAND TIE T ST F¥e AND, OR | .,
| 9i% NOR € TR s e’
. ';\fn i%disg ﬁ;quen;g; signal 20 Sin 2 7 x 5091 s used to amplitude modulated a oy N
msiax T, £ B, 1 2
Calculate : R 4 s 2, S
(i) Modulation Index (i) 8idéband Frequency (i) Amplitede af,-each
sideband (iv) Bandwidth yeghivéd  (v) Total power delivered to the load 2 KQ
T ST AT (X 20 sin 2 7 x 500 ¢ T TN TH AP 40 Si Fx 105t
& A WA B S fw SRR B,
(i) TSR S35 ) TESaE WHH i) T TESHS 1S (iv) IS
ey vy 2 Ko ¥ URR wd 81 9l ge afed (Tetal power)
; o
SECTION C ,% 2y
Atterapt any one part of the following: Gue 3 Tx1="7
= % @ 5l @ ue @ SR AR b ’
fe ! “’\«_,
[(2) (i) Draw the circuit diagram of voltage tripler circuit?
| (i) Explain Zener diode as a yqltage regulator.
(i) S [T HIde o] FIpe SiTvE S |
(i) e YA ¥ WYY SR SIIE BT ST SHIIRY
(b) | Explain the working of_ft‘.‘fglffﬁ?”mg-wiﬂl the help of suitable diagram.
(i) LED 2).4
1 (ii) Photodiodesis, ~ \ -
0GR AT B a4 fAafefdd &) e FIEEe|
(i) UEESl (LED)
(ii) WICTEIHE A (Photodiodes) B
Attempt any one part of the following: Txl=T .
P 8 @ Fardht w@ yet @ SR AR e R ST
[(a) | Draw the circuit of NPN iransistor m common base configuration and discuss
its working. Draw input-output characteristic, oo .
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Attempt any cre part of the following:

e
Cp-Asip and list all the ideal charac

s —

Op-Amp @i SIF

[ ]W‘ﬁwaﬁﬁm

Attempt any one part of the follewing:

i : Fgq adl —
e Nmm

,' JHIME 3R (common ba =
[ | o arfoneh o e @) 91§19 ]
et A el e rchamel). D
(®) | Expiain working principle of Depletion tyP® MOSF |

Explain its chiaracteristics. W - e

i e T @ oTel U
TSI €180 MOSFET (ii-channel)
FRT=T

i

i(2) | Draw the block diagrani of G
5 ey AT A
5 3R ST 3R op-amp |l oG

l SSiREtad S -
() | Expiain the working of op-amp as a mﬁw%%
TR % U T Op-Amp Bl SEIUR FHHRY F HITYe

e R eSO P

nation.

.

e ¥ & el o wee @ Soe R
‘using gates.

e ] Minimize using K-map and tealize outgat

F(A,B,C,D)=5m(i,4,8,12, 13,191 d 3, 14)

l
TE-AU (K-map) 13991 §Y [ PR 1 e &9 9
29 P IUANT PR SHITYE Hrd B |

- 2
o %

%

|F(ABCD)=2m (14,8 3,15)+d (3, 14) £
[ (6) | Convert the following:" + v
i) (53.625)0t0 (2 ¥ v N

(211}, = (152)q

s

iii) Subtract using 1’s complement: (10111); — (11001 1)3., ‘ %,
J iv) find the 1’s and 2’s compliment of (010100), .

ii) Find the basey

17

i) (53 625)0 9 (202 o
i) UM (21 1) = (1528 %?ﬂaﬂmxmaﬁﬁ%
SUURT &% HEW; (10111), - (110011,

iii) 1°s complement 9T ¢

(98
4

| 1v) (010100), & ferg 1’s and 2°s comf;{]im‘ém ford | .

Atterpt any--a;l}:;;:l“f of the followings |

sE
¢
v

R

(ii) Explain the eJcm’cx}l,s'“'of communication syslem with the h

| i) o e WETaal A WAR A & A B sare iy

b)- Explain‘ll}u sa‘l}:l‘lil'c and radar systein ':\fing proper l’llK’miaLr}ml

aP23pP2

128 {2260 5

o
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(a) | (i) Describe AM modulafquiih adequate diagram, T m———

elp

.| disgram. _ .
i) AM Higgadey @ Sfeasid & g aiT affong ) T T —— ]
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—
R

—— ]
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G g‘et ERUT INSTITUTE Ol ENGINEERING AND TECHNOL()GY ’
.
t Road, Meerut — 250 005 U.p,

Set-B) : Odd Semester 2022-23

NH-58, Delhi-Roorkee Highway, Baghpa
Se:sional Examination — | (

%‘ou‘rse/Branch : B Tech(G¢ 2,00y ,CC6,C6CH,0C 10 czE ) Semester 3 | g/i 21
Subject Name * Fundamentals of Electronics Enginee;ing Max. Marks 60 / e
Subject Code » BEC101 Time 120 mi

CO-1 : Describe the cancept of PN Junction and devices, . )
Co-2

¢ Explain the concept of BJT, FET and MOFET.

Scetion — A (CO-1) # Attempt both the questions # 30 Marks

Q.1 : Attempt any SIX questions (Short Answer Type). Each question is of two marks. (2x6=12 Marks)
Differentiate (aleast 2) between clipper and clamper circuit.
What do you mzan by doping? Describe its need.

' )25 Differentiate (any 4) between avalanche and Zener breakdown.v

d) A Ge diode carries a current of 1 mA at room temperature when a forward bias of 0.15 V is applied
Estimate the reverse saturation current at room temperature.

5/{ Define depletion layer in a diode.

1’5 Explain the prir ciple of operation of LED.
Explain Varactor diode. '

Q.2 : Attempt any THREE questions (Medium Answer Type). Each question is of 6 marks. (3 x 6 = 18 Marks)

Draw & expliin the V-I characteristic of a P-N junction diode. Also describe the effect of
' temperature on the V-I characteristic of a P-N junction diede.

b) For a Zener V'oltage regulator, determine the range of Ry, and I that will result in Vg being
j){ maintained at 10V. Given Vi, = 50V, R, = 1K Q, I;; =32mA.

Draw and expluin the working of bridge rectifier with input and output waveforms. Also calculate its
efficiency.

d) /Sketch the output for the given clamper circuit with shown in figure below.

* 2 '
: it -
' S
v, PR s
L g’ “madeak m\f S
\ = - b
e L3

¢) Determine and sketch Vo for the given network shown in Fig.

v, : 5 idext

i

L'

il

Figure 1

Section — B (CO -2) # Attempt both the questions # 30 Marks

N ( _ K
Q.3 : Attgmpt any SIX questions (Short Answer Type). Each question is of two marks. {2 x 6 =12 Mar s)
a) Explain Why EJT’s are called Bipolar and FET’s are Unipolar?

Mscribe doping profile and physical appearance of Emitter, base and collector of a transistor?



Q4 :.

/ ST S2rorences between JPETV and i1
1 ¥ ) M
/i) eritune 504 I =5 mA lp =4.95 mA.

/ Derive 4 *ulammshlp benween a, P and vy,
f) Define iransconductance ot JFET.
2) What is Piich off Condition in FET?

Attempt amy THREE questions (Medium Ans:wer Type). Eech question is of 6 marks. (3 x 6 = 18 Marks)

a) Define a, B and y with respect to BJT. A transistor having « = 0.975 and reverse saturation current
100A is operated in CE mode. If the base current is 250pA. Calculate I and I¢.

Iepo™=
in common base N-P-N Transistor with its input and output chiar acteristic graph. Also

) Draw anc expla
write an expression for cutput current.
/e*) Explain the consty -uction & working of enhancement typs MOSK ET along with their characteristics.

edj Describe the construction and working of P-C ‘hannel Depletion MOSFET, with characteristic graph.

e) Explain the construction & working of N ¢

hannel JFET, with its characteristics. S
\J\AD 2%
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Sessional Examination — . Odd Semester 202223 5\, e
Ko & ;
Course/Branch * B Tech (OC-1s2,4»5,6,7,8,9,10,1 1,12) Semc& .1 N
Subject Name { Fundament

als of Electronics Engineering
Subject Code : BEC101

CO—Q’ s Apply the concept
Co-¢4 ; Perform numpe

Max. Marks . 60

Time : 120 min
of Operational amplifier to design lineay and non-line gy applications,
I systems conversions, binary arithmetic and minimize logic Junctions,

uestions # 30 Marks

Section — A CO-3)# Attempt both the

2x6=12 Marks)

raw the block diagram of an Op-amp,
{yﬁ/) efine Slew Rate.

}V/graw the Pin Diagram of 741 IC.

Valculate the output voltage of given figure for values of Vi

“

=2V, R¢=500kQ, and R =100 k.

< L)

’\\\ /Xd
v@/ 3

o
9
R‘.i /\«\\ 12?
s !]6 -
/
f) A differential amplifier has an output of 1V with a differential input of 10 mV and an output of 5 mV v q‘/

Vv,
with a common-mode input of 10 mV. Find the CMRR in dB.
Dg)éf]ist the characteristics of an ideal OPAMP.

Q.2 : Attempt any THREE questions (Medium Answer Type). Each question is of 6 marks. (3x6=18 Marks)
' ‘/a,)/ﬁxplain the concept of virtual ground in OP-AMP. Determine output Voltage for given network.

6k

e X

z_g \AAY

6V Tk

)yénd the output voltage of the following op-amp circuit shown in the Fig below.

T

vav

100 ke iy

V) w7V Ormmraty A A e S——
vi oL\z‘\",:,-—T-— o
% 20 kil

. . king of OPAMP as an Integrator.
; # circuit diagram, explain the working o ) e = V and
/Cy@lth i grcmt (:::::e oul[fut voltage of an OPAMP for the lnputovollzq,e of VI=150pV an
ain CMRR. Determine _ : _ and CMRR is 100.
! EXPI;‘*;’E) V. The amplifier has differential gain Ad 400(.) nd e
= . . 3 r am .
Vz‘ th,vL expression for gain of OP-AMP as non-inverting amp
e) Derive the
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# Atle

wer Type). E
“EX-OR and EX-NOR gates.

Secti
ach question is of

ns (Shott Ans

and truth table of
sing NAND gates.

Q.3 : Attempt any SIX questio

. a) Draw the Symbol
b) Implementan OR gate U

¢) State DeMorgan’s Theorem.

d) Evaluate: (637 = (s
¢) Evaluate: (BC64)s = (

nvert the given expression
d M+N if M=

)IO

into canonical SOP form: F=

10101 and N=1111.

A+ AB+ABC

f) Co
g) Perform M-N an
t any THREE questions (Mediu
Je Boolean function using
+ A’BC’ +ABC + ABC’

VAT B+C’)(A + B+ C).

m Answer Type

Q.4 : Attemp
Boolean Algebra theorems:

a) Simplify tl
(i) A'B’C’
(iA+B+ C)(A +B’+C

})H’)’What are universal g
w the logic diagram of Ex-OR gate using Universa

two marks.

). Each question is of 6 marks.

ates? Why are they called so?
| gate (NAND and NOR).

(2 x 6= 12 May,
)

(3x6=18 Marks)

(ii) Dra
_€) Determine base of the following: .
(i) (34500 =531 VL
(ii) (23746 = (9076)x
(iii) Subtract using 10’s complement: (975400~ (36410
(iv) Subtract using 1’s complement: (10111)2— (110011).
yzfinimize using K-map and realize using NOR gates only.
(A,B,C,D)= MG, 4,579 13, 14, 15). d(0, 2,8)
10,13,14,1821 22,24,26,29,30). Simplify the function with help

>

F
7)# (A, B, C, D, B) = Zm (0,1.2:4.3 6,
of K-map and realize the simplified function using basic logic gates.
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B Pre University Test (PUT) ; Odd Semester 2022-23

Course/Branch : B Tech

Semester 3 |
Subject Name : Fundamentals of Electronics Engineering Max. Marks : 100
Subject Code : BEC101 , Time : 180 min
CO-1 : Describe the concept of PN Junction and devices.

CO-2 : Explain the concept of BJT, FET and MOFE T,

CO-3 : Apply the concept of Operational amplifier to design linear and non-line
CO-4 : Perform number systems conversions, bina

CO-§5 : Describe the fundamentals of communicati

ar applications,
vy arithmetic and minimize log

ic functions.
on technologies.

Section - A # 20 Marks (Short Answer T

uestions
Attempt ALL the questions. Each Question is of 2 marks (10x2=20 marks)
Q. No| COx Question Description # Attempt ALL the questions. Each Question is of 2 marks
1 &7 CQOI1_| Differentiate between Avalanche and Zener breakdown, D ‘
/‘ Why Bridge type full wave r ctifier is preferred over centr tapped full wave rec ifier. State
.-"Vlr CO1 2 rez‘,sons.gé)u/ {)\bg U@(}%ﬁﬂ,ﬁ % M&;M@M ; )
102 | Differentiate (any 4) the BJT énd JFET. <
LB Ccoz Determine I; o and B of CB transistor when le=TmA, Iz=01 mA? C
1Elco3 Explain Input offset Voltage & Input bias current,
TCO3 | Enlist the characteristics (atieast 6) of ideal OP-Amp. :
- {GIC04 | QACD) = ( y=( /)
H. €04 | Subtract using 2’s complement (01001 2 —(01011),
LF-CO5 | Define modulation. Why do we need modulatipn? /
7,3/ COS | What is RADAR? Write down two _applications of RADAR.

Section - B # 30 Ma

ns. Each Question is of 6 marks 5x6

= 30 marks)
CO-1): Draw the circ

rks (Long / Medium Answer Type gguestions[
/' Attempt ALL the questic
2 (

uit and discuss

the working of full waye
nd out its efficiency.

bridge rectifier with suitable input -output
waveforms. Also fi

— *
S _ V“’
4V -
2 I )
3 (CO-2): Draw and explain common Emitter N-P-N Transistor with its input and output characteristic graph
& mark all the regions of operations, Also write an ion fi

Define o and  with respect to B

IT and derive the re]
Teverse saluration current lepo=

ationship between them. A transistor having @ = 0.975 and
20pA is operated in

CE mode. If the base current is 250pA. Calculate Ig and Ie.

Q.4 (CO-3): With help of the circur diagram, explain the working of OPAMP as difterentiator & Integrator.

OR

! " _ ] and
oltage of an op-amp for input \'c‘)ltag_;cs of V;;= 100V an
d= 4000 and the value of CMRR is 150.

xplain CMRR & Slew

Rate. Determine (he output v
Vi = 120V, The amplifi

er has a differentig] gain of A
Q.5(CO-4); (i) What are universal gates

? Why are they called so?
(i) Draw the logic diagran

: A D.
10f AND, OR, Ex-OR & Ex-NOR gate using Universal gate NAN

OR | t;
ven boolean function F together with don’t care conditions in POS

\ /
|
FOv xy,z) Sum(0,1.2.37 g,10) %
, ey, '
Ol x,y,7) 561115 C/,.)

__._.--M

b

Simplify the gj



L~ A o 1
& B W

A B = T
% o 4&%%%
2% B AHGH ‘YA
2 0z g LB 8.5
) A 4 e
% 2 B A% %
g @ WP e
% g 2"
' “% 9,/
a 5 2 .
22 % = ‘;
e ) ,

e ZF
ith the help of block diagram,

¢ elements of communication system W
O

|24
fith adequate diagratn.

2) Explains th
odulation technique W

{ ‘P Describe AM modulalion and Dem
g i 3 tions)
e i - C_#50 Marks Medium / Long Answer ugs
‘/”/ Attc:lgct‘;\oLL the qucstions. Fach Question isof 10 marks (5 X 10 = 50 marks)
; e - ‘
: . TWO questions Each question 15 of 5 mar ) ) .
0 AR e . i 11 maintain the 7ener diode in on state:
Q a. Determine the range of Vi that for the Fig. ﬂ}‘at will m g

‘ -+

o describe the effect of

aw & explain the V-I characteristic of 2
temperature on the V-I characteristic of p-N junction diode.
¢. Write Short notes on any twe of the following:
(i) Tunnel Diode. (iii). Full wave voltage doubler.
! Diode. '

1i) LED y/v aractor

'8 (CO-2): Attempt 2y ONE question. Each question is of 10 marks.
a. Explain the Characteristics, Working and Construction of N-Channel Depletion type MOSFET?
b. Why JFET is called Voltage Controlled device? Draw & explain the structureé and characteristics of
N channel JFET indicate different regions and its significance? ‘
4 (CO-3): Attempt any TWO questions. Fach question is of 5 marks.
circuit shown in the Fig below: Where V; =5V & V2

a. Find the output voltage of the following op-amp

=3V.
— r
O - YA /,{
b. Determine the Vo for the following circuit L
7 iy

- ., ‘ i ; ; st s ,,': WS RR i
Derive the expression for gain of OP-AMP as non-inverting & inverting amplifier.

10 (CO-4): . . .
/ ( :) :l)m;\lttt;n:]pt :;,)ny l()NI;f guestion, Each question is of 10 marks.
‘ ify the boolean function F in sum of products using don’t care conditions d wi
- g . . qv w Ih -.
map. Also ;m[’)lemcm the simplified function using basic gates only. Chohen ok
F=B'C’D’ + BCD’ + ABCD’
b. F (A g B'CD’ + A’BC’D
» ¥ A, , G, D E)-Em(()12456101314182l i i
Ko ] (0,1,2,4,5,6,10,13,14,75, ,22,24,26,29,30)‘ Simplify the funct ) :
K-map and realize the simplified function using only NOR gates. s o, Hekh he'p

Q1 (CO-s):
u Lipﬁ?tmpl any ONE question. Each question is of 10 marks.
n amplitude modulation with the help of proper waveforms. Derive the expression for the total

Power radi
r radiated . ated si ' ;
radiotes & ch& by the modulated signal. Also calculate modulation efficiency. AM radio transmitter
b. Waite Sh power when modulation percentage is 70 %. Determine the carrier powet
 Radar C ort otes on.any two of the following: |
N _om y P i I [\ . i :
mmunication. i), Wireless Communication

l) \’“"‘“ui. e .
£ ar Lomdnu H'h[i(';l ) ¢ 1
JEAAE I [} NP ) itetlie Conununical
"/‘/ 16 . i 4ion



