Q1.

B.Tech.4" Semester (common for EE and EX)

ANALOG ELECTRONICS
Solution(SET-A)

UNTT-L A_ag_b?_? cled e X

Ctassificalion of pnplifecs Ginceo raanedya.

D \/aitdﬂe AmpLifen

2) (crent AMpLfier

2) Thans conductance Amplifior
4) Teeomr kesistaonce Amplfier

Velinge Amplibi,
fig Bhow o Thevenins equivalont Checeil of a Tuo port netiork
holdch  2epressenls au omplifion T the smypli fien It sumstove
Ri 1 large Compared with Hlu Routece Mumistonee Rs bhom vi=ve
Y bhe xlescnal doad fepeistares Re 2 lasege (omppud with the
Oulpul” sesrirtarice Ro of tu b (en , than Vo v Av Vi = AVVA
Y. N+ - | y
t% :.%-erv;'k‘_ Ve
= Ri (_a ‘ %J

]
\
= 1

e &

" RisvRe
Ro <<fL n‘(jL
Thevenirs ¢quivalent cCheuils ¢ a valiofe ampli
T amplbifier fawv,‘de \/&ua,g@ ,;,1!5‘,( aud it iﬁapmb'mdbfy
{)ddﬂ‘f v ?ﬂdﬂ,{?mﬁ G{)M rnaﬂnyuA&L aé-u,a 2ewke aud Lo
Sesistanct uch o Cleek i (alled Veltsge amplifich
An Selead VLl amplfion Al have

Ry =

Ro=0

RL=- ®©



Gk AnpEhioL - | 5
An ideal Cuwweont M,P.Upl'db_ B+ dﬂ»&fnd al am mnp}iﬂt‘e/:. \
aluich f)af,evide au m,,tpu,b CwaRnk Wm%w do L A ‘
Curroqt, omd dke Mmkiamb'-fy %adw A deﬂfmwl/mt o Re, amel R
An Ydea) Cwonunt emplifier must haye

o—-
il Riz< Rs
Ro= e ___QD77_R|._-~‘
gl B

— !
K.QL
T i (V)
A |

Nordon'A E‘I'JV“'W il o a Cuenk WUG‘(A v
In padict th amplifier has 10w “inpd fueairtonct amal high
oulput keaidownce . Tt difved a Lew Juairtanct lowd ( Re77 Re)
oud b dxiven by ”(% snidowe be doutes (Rie<Re)
Nofe halt Af:%, witth RL=0 .‘(Zi)%@b"ﬂfﬁ?‘ﬂ o s ¢ cuenl
M»ﬁgc‘ib"“ or gain W RoceRs , TP ¥ Ts aumel I fo X RL, T\ =AE=AT

Homt Ht oul it Cunknt s Praporhional o Lhe igeal Curienl”

Trcams Conductonce Amplified 3-
The fded mwﬁ@ i Hupplics au oulpit et
whith £ pseporhenal o e z.amﬁ valtage Indeperasndy c%w -
Huds of R and R T amplifio must haue an 1= (‘n:z_o
A preaikeal beons@nductance anplifier hod a La<ge Inpul TebiA |

(RP77R) ond M’jg ouk {ul m}xw@m@

. MR ) R 7 RS

qs* e“ KL

!




Thonssadsbnce tlifcr

M ainplifies nebusth. idleally Supplich - outpet Valkage Vs in
freaperbionsd 4o £ht Blguad Currint Ls g ks ond fu
Wiy anplifien & Casted a Akamaxescdonce wnpiifior

For pratice  Re .05 ama Ryeecfi

Hercr e Prpul anal eubput fupmitence auu low Holalive +o tee
we See that W Res» R | Irwdes ovd if RoceR, Vo XRmEix RaTs

R’”:% with R = a
‘ -
ca Rm B open Grawk mutud ok A anafer fmminfones.

™ odhex wo
I.._i—ag i Ro I| 4
[ %
@ YOS L L
1 \L _
l‘ - . .)
Riee Rs
Ro ce R
Amplitier Bpe
Patcawn eti P T |
Valtage — worent Teanstondutkaue  Treomsfuationt
Ry 00 o0 o0 o
QD 0 o0 e 0
s Vo- Av Va L =AiTs Ti=lmVs Vo = PmIz

Chaua -




Q1.

The feedback Gneepl

Tn batic amplifier bfpe i Each. en a(ﬂwsl Cheaidy  voe may Samy le
Uu output” Vollage o3 Cwilsnd 0y means o Wi frnblo  Sumpling
nehicork  aud appl This ignol 4o the Tput Khmough feudback Ho-put
Network . At e Trpul e feedback Bignal D ombined Wit
Extrenad [Boweer) Hgnal thoovgh a miXer neloork aud 1 fed

Tio e amplifive propet

“‘6"’-& W""" —-—:E)

: Tz
X =N Basic anpl’ i L | S
Duket | micies 2] eansfth gan| Y v Ry
L 2 L f forward g b | Nebooke| v
\ Exeenal
by L hood

, [ Feedback :
. . Mw :
| _ 4| Revewse ;
: - 1 % ) !
v Feedback applifier. :

awd ingle Loop tmu:ac« Conme cign oeownd o
POAlt @unplificr . e branslen gain A may sopreaent Ay, A, bm ol
S\dnaj Sowkie Ty L lalowk s eithes g &|(/)1na.' \/aUaa.l Va in Neue

"H\ Keaistornee Rs ((Thevenn )Lq}ase/nmhm) o¥ a &1841;? Cuwschent TA
Pakd,u-d with a Kaubs R’*CO. Novion ﬂwptweﬂ-hhoﬂ)

Representalion o



Fecaback Nefwortc.  —Thi, block u,%u_au.a a parsive Hwov Pmt Nebeoorg

bokith mwd' ondain  kosisbore, Capoator aund duches. Most ofdem i£13
M"‘P‘z a woeairfive Configuseation .

V()"ridf, SavnbleA-
il
© $ —— >
—Tewie | -
- ﬁn\.Phﬁuh :‘ i RLVD
! ! d-

% ()
feedbac Commeckiot at the oulpul” of o baaic amplifiet ,

@) Vatage () cwrounl

amﬂMd‘-Ud AP

% o
ga/mH?y\ﬂ Mabiione L g (ga(a, U output \/@U’ﬂgc 3, dompld hldw
Ceﬂﬂedinﬂ e bu_d_),ad( h.el/u’)D‘rk r7% M acte e QILLF‘ L.'Aylo%m
bdpe ut (ovmection seperred @b \/wcczgt,off'odl,)w""{lh“ﬂ

] : b cwoent Lnb“q(b)
bee)}:w( (pyme con LOwith Semploa Ut oulp '

—

nu {Su‘u"’d‘ nelworc 1% .
19,70 LA

Type o (onnection . imb«M"d to & W

as Mhon below  figd) and

o, 2 bLOU(
XN
el Two ™ 3 it i hant(nade)

ll\.Ptl'Lt)f, oz N‘»i)(d(,/
iy o peries Lo°P

figl Bhow the Smple .cw\J Ve Comm
Bapu Commection Sceapeckively



Feedb X 3
ack Nefworl.  “Thiy block 0 uzu.aua o passive 4oy pot Nebwor

Yok N a— 1
? th may Conduin  Kesistors, Capodtor tud ductoes. Most ofem 18
Y"‘P‘z a woeairfive Configuseation .
VOlhdr.Savw%
S i

-
—Tewse I : .
: Rm.{)ﬁqv\ : \ Ru A
- | . J‘..'

1% )
Pecdback Comectiont o tht oulpul™ of absslc emplifich, Sanyphing e AP
(@ \/auaﬁe (o cawrount '

ga"__\f}‘—o-“ﬂ Nebwork  ra ('13(4) T output Velafe 3, dompld "“*d
Ceﬂm(;&'nﬂ he b“"“’ad( nefioore  am  Shont actoom e oubpul, T

*’d‘l’e 5 | (ovmection supored b Valkege . or Nodt ,)Ampliv\ﬁ . Another
bee)}»ack (prme o LOwith Semploa Ut oulpul cwount Lnb"q(b)
s bee.wuu nelworc 15 connectid. £n desles with I OU.QQJ".THM
“Hype o (onmecton O suafersud £0 ¢ it v oo, AvepUng
Co mppalor, o5 MO el Two MY Wouk as Ao betow fige) and
el : 0 hamt (neds)

Fip show the Smple ond Ve Oput and A
it Commection Wdt‘wl-g

Common  peried Loep

Soukee

\ |54
fecd back connection % tbd okt o{) q basft ampliCien
(a) Seraes C.ompw‘f,ian (b) Qlaunt miXer



Q2.Solution

kMﬁLbu37L4ﬂUuwa/
Tt i audlo ffequeney Ac wscllation velith  hed fhaquomey
in wagf Ot) onll,  2okH, Gl In Case of Re e3cillohon Haerr
wet no viwdation sm flequensy.
Her budﬁadmk dloesnal” previds oy J.;j/pe L'é phase et
fbd u;;u-ng Pn),bcaba: thir Flb nju €dcllahon becornd denalive
- QW‘OJM— jprequemeq so thek WM“-"”‘?’WW
0y glotained o madntain 360 phate glafe blw {|p andol?
Hoo ?mle/ﬂixﬂ aapl” axd wsed gach P’W"'d""j B0 phate Pl
gd d/\_a/mafmﬂ R&cC valuas MW'V G&W‘M can. be vaArLeo!.

pracbial it tolvg 3

ANee

(XN Py Re

e fllo

qe—— I
—this Cxt has bsth +ve Pecdbock @nd —NE fecdl pic T Lﬂ_unl"lﬂ?/
N 14 Comneclial 4o 1@ % B;o'ﬁj Alage tm xve feedbock vedbule

sfaua?e Addvicled b\nvual oy 0y ol Ry Pwmiu o —Ve. feeolback
to l’a-@mt‘trdz.ot themaiator G-



St aud for
o Njw ol \ "
M‘fr mip bdge sheuld [

_'_L
| = ——'3 Z?_:-R*-“ch,
o 2
R‘_l.._ [’
Zg =ty

Z2
Z - 2z




I—

S
. (R, 4 b_)

Cy
M &
J}‘vq‘ M
H"ﬂ aa—(_1 = p.;:q%
g +
K S 8
Ty o
R 4Rty = Ry y
\
R Ra e
RC = ____.RM
Re + 7
fa = 2
Ry

M
kg
Con
oL
CVYLD(C /
Vol at R
@ U‘J B
A0, bld, V\ahz&% “g&dmu

N/«-
Wl be

n w

eveald 3‘“”

do

o ‘0’1,

Aduanlages

pe 4w
fqureg ™4
and
o AMoage .
' T
b has
l)sfmeo.d’wubu‘ M“W#
t w»
Q)I

Seangt jepend
e ,hal 3,004
leHy - s
e oy
S ivesd
! ; Shau
e m%w "
Alabor

R and ¢
Spher
by changirg ©
Changd
be
Can
4) oy



Q2.Solution

Colpitt oscillatar
> 1l has belleh {’»ﬁcvwnoj thaima aud i L ebloned Ly
Haduclng nek capacionce of madifies domi Gl

= Gl . Q=L - ol 81
Z: =5 y Z :‘-'_!‘ \ =
= H PK»W DF Oo&}al,la“%
XY ¥ =0
_ -4 -4 4L =0
" W =
—_—‘i L G
& &
’J G+ (o
!

Concition for oscllalon

Avy, €L |7
VR B Y
X2 (&3

Advanlsac 14 4 Smalta Eo 2%e aud eanomicd)
P}L&blm
0 2 ek )
puadumlﬁxd.a o~ ancuchve ;buvd’m& weal ]
Application =~ 4 a lsen] B3CHDr  tu Sudbuel



Q3.Solution

Hobly _osctllalt |
—;T ‘.; alie Called Hdopped Andutor Lgpe oicillador
;T "”‘md axe  Vera@sle e Ry 03cilaky
- \.\J'D’r\(_?;d.} ‘P’J""‘\’“ is Pa;wu..[ Jos prunuct
Vee X S s

A \

Zy=JdWky 5 Zy-)Wla 1}:%

{z'Ul/ of’ oscillation

Xy 4% A Xg = ¢

WLI"'WLL_T:J—é =0

/JQ..H-,_).(.
3 )
k L o‘?"«)(L,+|4).¢j
condihon for ercillalion

A'\)>/>—<-,—' 9iAv7/ ‘:g:l
/(’ L

A_é_\/—a———mﬂe s CA-ch)h‘ve fU'Yl?M.?, e Mo wea)r and keal le‘“ﬂ'm
14 o, i We becauste of oo Tncudchor
D M'-E?l., g.um# aund Expons
ppplicalion = Am olusiging bocol pacilbdor ol in teewsenier

W= 21§ =




Q3

Lolubion
L':-QD-QH’ Lp = 24

iy —3
L=l +lg = Dople $I0RP “2

o 5= bay = 2smu,
e
R ¥ lesy

|
s
O ] ¢ 2 002 %\® :

FD{ -f:&w»’l = 1MHy

2:S¥ it =

|
m———
atm ~N ¢ )49_.002)"1;2

l¢ = |2:£S2SPF

120" =

This € muat be Voded fam 2. 02uulfto 1276

2ep0OLE \EAH

§15PF



Q4.Solution

Deselition oL Rif (Anpuk suaistance Wi feedbock) amd ot (oIP Seppiorer

Sesered baclc.
Wit £8) jor valag. jeed il
x _'J

VA Y

I V4= pVo
p= VE (witlt)
Vo

o ooV Ahprt Suiiad)
ME N T (R
At +ar P g ) .
» = S \ %
= Rgy<Ro £ Ry >Ri 7 7 . | T
i M| RI_
caltulotve of Rif Vi " i
Z=oh A B o
/ —/
V:): \/)> ¢+:pv,, Rb}— RD'&-
A {eedbbc
ya= Vi+V4

vi= Va-VE T 2 e [eedboer)



| Appﬂa«

f &-\/,;, VA
1 R+ -V

put Vo = AV\/\-QL
e

Vo= Av VI
1{Qf+ g Ay, = V8.
!
Vi = T: 7‘!’(‘5{'\\/ RITy

_\lé. & R: +ﬁ’AVR‘
T

Roc<Pu

& - K3 Qif - R+ AR

I

Calculation Ot Rof -

@D Bprir it
@oT V=V
VoAVg = 0
Wigv="0
Vo= -V
V= RyT -BAVY
.0 =\ +PA)V

o z,&-«i
T ef

—

PVo



Q4.Solution

Re phase sbift oxilalion waing FET

oD

20

c o < _
‘ & %k %R
o Readeh ANE feedbaek anal olus *':
p r
efnce Thaz buﬂ-‘o"'f:;);:lw gz Ybop epfeck oM ko Sanislorct
|]P \

y - defwor 12 90

gt ' Re Njw So Alal

‘Ph‘“ gudt W gaur
T e]P-

G thup (030 ‘
bull we will uat ew'd é0
et wil be VO distoylion sn

c‘n V& C(L\M “ ﬁ =

’ ‘ 1
N \l
¢ R A 2
| \
Y -
= Ngp t ??‘ o (.3:\)2‘
~ N Jwe g

\/ = V Vo
o By =04



Vs = Vet ¥ o :
Wra
Ngz Vod Vo + 1 E—Vm Vo
JuweR  Jwe T+ Jwk*
\‘.g': \‘2 x ._\.I_’_—.— + 2\a2 __\_l}_.-

JwcR JweR LULC_"'R’)

JweR we™>

\
kel obf nede Vi
Sl
i’l= Va 4
R

N (TRPUETT N [ VR
R

)
\ dJweR etk R Jwer”
v v v
f= Yo 4 2% . Mo 4 2o Ne
| ~ Juwers  wR R dnueh™

- N + ANo.  _ o
Do i | I
R JweR wi—c?-g"-




0

gh. 1 [

‘-\' Jwe

VRV S PR B L .

Tk ek Tiwel R Juckt W

Y. = V¢ Vg _ M= o 2V No

B amm—

Vs
Y 3,R
JweR  WRY JweR e R JweR

y 4
2 Y 3 s\a i 2 s
L % 8 jwz— R PR Jweeh® @

The ojf Valbegt & saal ot fguery alliy 5«/07.

6\,9- N, | =0
JweR J—\J—CQKB

2
3
s
R
f—
i
&
=3

'\J' = -24\y

The 0)F Vadloge it L (p) Limo tho bgut and e sul g
pPhase with L put ot Hhur WW
;cwm@afnaéw arplifin WWM29

siree Ap=1

= 2q%l = IE
Ap= 29%L =)



B.Tech.4" Semester (common for EE and EX)

ANALOG ELECTRONICS
Solution(SET-B)

QL.

Effecky of Wegalle fratc
). Imtrtered alake Ul'y
neché a3l aw

2 o
3. Less clistov Bon
el xe
) De,@\.&a&d TR
g e o) Tonpedane 2% o M%CJ
5. |

L. Cnoreared aloblily’

o _ AV
Feedbacte gelin AV = —7 g
d v :M
da (1+w £)"
d‘AVL = ,Llirl
IAvg (L+ A P)
i = 4P
d ‘L{ (|+NP))7—
oividad Avp em et ATH
AV o PR
drt - LFTGrwe’
“Avs AT )
or.ﬁ-n\/f’)
dpvd . APvé_u L —
T M
' d,ﬁv_'g_
= v .
S



dpv.
Ay
S= 1 _
|46
Dgwul?v-ilﬁ ‘D
Dncreared BY
Hw = 4-14—1’1_

8&1’ \M 1;

dhv _ thquRUV) ¢ :
W inwwlb £b

d%% o vaaroliw
,‘—(Q_{i,’?ﬂ(l.
For s!aLJUia &<t
DYl for ’J“"l"‘uﬁ ok
b




Peedloadle

hfect of Megalive Tees=s
faramelir Vallage Jucs cupond deve) ain VALl
Grafn with Avg = RV
feedhocs 1+f P Ging. - ,ima‘ ap= B |Re= R
lies " Pl 1 A 0
yreo Jes
inpul’ gesiclowea | it = Ri(1+pvE] fi = R [1+phm) |%F - [‘?‘;L@.] Qo = K
Acd #es Jyes : des e
oupwl S ttonc = & — ol v Bl
e J l+¢bﬂv Rof _Ro (1+8Lm] | R} w )| 4 o
Jres Aes Aed bes
smah‘%-d Aes Aen res A8
Notse Ye Les Yo 4
e,




Q1.Solution

F—'ccdbmk-b]odoa'f

ot
) \/w«ud,m Jeseiel bzubw& Qaw) sen'd -
2 cwoenk Seeed "

3) Valag S

9 cwovunt Shund
Deseivation of Rif (Anpul sasstarcs Wit feedbiek) amd| Rob
with £8) o vasag seseies feedback.

Caltulativo af R
Before bfadwck

Vi= VA J‘+=$Vo Qo Rot
Ao feedboc

ya- ViV
viz VA-VE (Tham & —ve (eedbaet)




| RiLh +V4 - Vh
1! RY Vo - VA

but  Vp= AVVIAL Roc<R
Rp+RL
Vo= AvWi

1{ Qr il BAVV| =¥
\
V2= T Ri + BAV R

VA _ Ri4pAvR
i

\ggb, = RHJ Qif - Qi1+ M)
T

Calculation Ot Rof* - &5
+
QB+ Ak Ri —V
ROI _Lﬂ\} \’?:' vV
VoaVg = 0 =
vitpv=0
Ve RV
V= RpT - RAVV
xR0 =(1 4PV ) ¥} =0
0(\ = Y—v = —’R‘g-" #Q)Ea .\\/
X \_‘,PJ.AV 'Rnfa.-A‘l\l\ .’;\/
' s %LD.\.AVV\.”\/ =H
ép B LoVt M\/‘
SS} g,f
* w &



The Peedboax cweunt mp)}ﬁ'm Wzmr.ﬂw'?
Caaont hand”

‘- i » o o
-

e T
Y R = —
dnpl” R The
I i Rof :QH\Q) Rv

I - -
R r Ry - (1+A p) R

) a \ \
)P Sk lova @ ke feedbO Mef e -lrne) ©

v

= o\¢

s gy
5 Qo o B b«(u“ow fopt M7 iap



Q2.Solution

[ & OAbwﬂﬁr
”ﬂ%”, 4 RF odcillalor
=5 3t fia P QO it SR
— 1t s on pcinciplt of plesoceht ', v Lot B0
» 1 4ot Luwo M&amho»«a 1@3 tee fp mdﬂﬂ-t"‘ﬁ {;\RW /
f3 ond fp
-2 0w 4o Lu‘al,\ qmu‘tv fadhor @ Ci 4 Mesenamc w,ﬁpwdw umdgwl

L eyt e

P\@&olcbmw‘w bul ma’i’n‘g em Hutkned-

Wr€ax Ppdo
fmede
A R
G
Qusitz L ¢
[
Cadlnde
Codueddt
Ac é‘]u‘iw.!mf 2 i "
Co - Capaslonce b|W© oot
Jesies fsenons  due 0 RLC in~dtuel
_’/_ A
- Ly\.r)d_a/)(,a —miYUYnU/m
\ = 1 — ’
&S o‘lTrer_C '
po)t.a.lhp G fspnors
Tmpedona. Magmum
Ap= L — -
? ozTTﬂu\, tegzL50 B



oy ls aud ey q odcillator  varies bl fs and
\7) i TN
[ br =4

p‘@[rwwﬁ qé MCM o

-+ dopends l,b&t—;@b'pw&oﬁmwbﬂ
e
i ()“dlhl becpmu  weak.

= exrellond Mwmﬁ Qhedalidy

= & Doplaak vy oxcmahru:z
- D.?Japwm(éiz

> {ixed Puuv 4‘5‘76 asc iU for.

Applicelion .o Froale Cariin E M & o faonamisien

2 dn d.u{am.\a ﬂt Lren tiveedd”



Q2.Solution

C_gl.Pw oicillalor
> 11l has belter {”seqﬂmﬂ wJaJZU‘a aud b L eblained by
/-ULAUJM.% net capacHence c\l) madiCieal 4o Cel.

= G »g=Ll_--cl &%
\/('_L Ce,q, C'r\-CQ_'Q w&c ) ﬂv\u&\lﬁﬂ‘
Zf :—J—- 'I ZL:'__J__ \ =
' we, e, )% = JwL
fieq of o3t lalign
XE¥ot¥g =0

Condubion for gsadllalion

X\ o | Ay S (7
Av?,x/il .)‘ CL{

M/M\ET'- T 5 Imally in Size aud economical
e
pisaduanlag - Ancluckve duning  wcals teas problom.
o . .
Applicalion 2~ A a lsen] 0dillalsl  Au Sucleuel



Q3.Solution




Vsr’o . 12
& 0 Ro v AL

ket of WA)OU‘

- Lr8

Ir=- Qe +Y=°
Ro

Y = N2 .
Ro foms

kL ab ompel wels.
vr+\/+ =0 o
To =X
\/?:—BIO
\Ir: ﬁI
from *’cav—@
=N
g, o ®

T+GmpI = £
Ro

T [L+Gme] = ¥
Ro

Ro,} = % - Ko ﬂi‘Gm&]

Rof = Ro (_.H‘Gmﬁj‘




Q3.Solution

Quf Vetlage qpin 4 on amgh witkkad flb s 400 o b (b
35 Sativ & ot flimd \/U.Imjgat an ompl with —ve Peetback.
30.[‘ AV - 4'00
i p= 04 O 10°/,
o AV
M7 e
bt = e

|N+: fou =

—

Q4.Solution

B et husen Gl on
1 & Ablr Malb®

) Teotuf ,buuuz Shitl fepend 0X Lewp @b A;iwal freocecds from TP

amptific, feedback N ahdl bk 4o p g, o .

a loop & multiple Tbigel o o e

B e gl f et o ooy g



Q4.Solution

. o e flb At Valeyl
tf an ampl hes Valkage guin (090 e«
@%‘*’ fdn@'gblo calaudate B4 I 4 cexs s

Sl Av = \®0°
Avt = O
5
M= AR
#
¢ = 1225
‘ | 4 (1o0p

14 (ooop = 10°

{000 = 1 Y
b A qq =i O°oqq ov Cf’q '
T i N

|ec0



