Aﬁ'&;u'p OFFOL:EIGE LNCT GROUP OF COLLEGES @

WWWWWWWWWWWWWWWWWWWWWWWW

Name of Faculty: Sudeshna Ghosh
Designation: Assistant Professor
Department: EX

Subject: Control System (EX-405)
Unit: V

Topic: Design of Control Systems



: -’J o) 1 "';.' y
- -3 'ﬂ “"- lm‘l S5 v"’ e 3# d,- =
S —j-}'" { et & ’
: i o 4 ¥ ‘,.‘ s
g 3 . - —
S e W% ks R

-, e ' ‘e@ t, %e';’.fz € polealpf
| <t """Q G?le& e &e.i-m
: ! Qd:qbﬂ, WA o %ﬂ'lrt’k A%megﬂﬁua — 5

'P”:ELM/% guanl obtained from e W

Fon A

Mg Ce)= Kille)i ind ¥ Ko=)
&

6&)

A% delinble Bt U (oabel g%t&w be V\M)-M-—DQMQ '@x'ﬁmt/k \”eﬁ.!sow ce

bo, Comap O

Aecayting

i M&woq.o\m};@ Oo«xciﬂ.rl Q%va zx-.k.,\ad; Qx\,mmhdL%
C‘J:’iwu.a-‘-tbns v Mre b/u.tfpuk Hame rgg_\plmgg el g

1

-'Tt\a«g

. \N OVQJ,,QQO,W\)S@_} rﬁr&b‘!\.&w O-LC’L bb‘&’“erL -A—%LQM \,_p\,v\L:r \«.\,{m{—u L)\

¢

W%vw “,f.t,ﬁ_., R—c— t,w,, J_Tt\e.-_but\, ane f'\:\ 1“‘« Wand

AL2L u;—e £¥ﬂﬁ% ALDLD. 'QW I.'Dd.{%_g\t__[g:ﬂ_f{{w\.ﬁ. l;,»u\_ Al

S M

L"‘P\?mtﬂ\&ﬁu
;&m;;l;

Overn g ”

b ve AL éD L A

by g Ll

Fﬂarﬁ-tmmw °:P.0u Coq }d'@' L«(T&Gw < LOM@ nd G*LLD L‘] w_\@,_‘ii*'_

L as o Rt

l.|

lD!lA Ltcb M'M DVO’LQ‘AUE’:‘ ?}i@ Q_l %) 1 er z))ﬂ .




T o) —
D g
) E(9)

- e
L Cpateol
*%(Ew
M%

£10,) /' "" f“\" Q‘FA)

.__(1)

P
’F‘V‘M&.{.Lfm o ?r.\% B‘%'

-

— L

= (&

‘#wm 9?: H’[rt m“@mhm M

e ove. 0 :M:'—:!:M ma/ % Mmﬂmd

-I,:: DO;.JA Qsézﬂl:"a/ ‘WU)_
S —I-Q_&@ﬂg%w“ _




| = o : - -
8 Setifag Wa W) e+, >

IWM-P«MMWLM it

P e“ Q""W‘ <€ls) = P,.M,, 6( 1, {(ﬁ#ggw“)

2 ,'r»‘;f:‘-_ 4% ) 3 s—”f £-5p fﬁ- (SQ.+Q£w“ LVO”LTJ)‘( 'I'qu

_-} b%r “ng:: D& : . _C?')

W

b Lenket /05 wohual oy o s MW =

Ke e
s -— ——————————— ——

- -
e &) | Wi : als)
e B

BT

r.,l Condol Redon the octuatis 4 A-tqmﬂ me,\/, f{ }W":u < poad @y
lk}rf'&’ \v\l\ﬁ"’ﬁ-ﬂ’ﬁj l_-f_ﬂ?.z, WOKL:' R\q,v\p,g) HC\A(D I.r( M{&_L}.{.—-

e el Wled =0 Kbt J



o w;:-“m _ @j-_-_-. :
Jmm M al_-}{uwths howe 4+ve veal 'i}cu:b

A Mavee \‘WC of U C-B home —ve real ba»il

m: 6= (§4+Ke) R — ®

<> (s+n &)

e T 6 % Bz 1

.'-9 r A...r-b 1

= 1 : = S(sk2dow) S

R 1+G£9H(s3 4+ (SHKD O | s34 D&, <t s 0wl

et

(s +28 )

B

e wortle budepad tondal  Ure 2Veady &M eanon Qos

O . NM .Qew 9 3 &mb&&a walbwt ve Rle) = &gfi e gkuﬂj glali

| EC;)_ A1 5

gwﬁa— o R

1’(54-2@\3 n)

<2

¢34 22V LW ,\l's: 4 Kedn

Qu= Lo

SR ) o (2v280)

<0

<=0 " ~S/" g3+2gw<4—w <R

Q-Se =

J <

Ke Wn




SKt

- db alo

Kooon an ol £ bath or fueko welzn J}uaawk Conet

Fof

WL&DLM oz Ge

dusotisd Lo back c:om-*nb e owfi—wﬁiﬂ

v ow\,{ ple‘u v_‘cit_w{ _(_l_‘f}k) P?{r_

o oubfuk Eigod
; o, v= eld=- K a‘;ié_g),

= MLt o dotia focwm o2 0
| L= B(<)- S

els)

__1{*;‘_:__ CD}‘\:‘.- !wa--{ Ave

L Ly



o g T F )

L ek

. 2& £ "03_ K)-S‘

S, (28104 0r kg e+ 0n

! REe) = }/s.

"2 (2 En 107 K €
A 9800+ Wy Ke) HW

Lm LB —
.3 5-»0
: &0y +y l{g)&
- e% Qhw Z ] S -LCO? y L5
<90 < Z < %(@é W W, @ < +’L‘\Jn
:.&r; A Y g f""@—g”n*‘w Kt)j
0 7T A8 80k i) $H




Lo-Rv aump\w G} &-‘-eJ.«LJ-g.; wlad %Leo\aw
By sk b vnon dSteds 0 bk b




) ;'r' F R‘! L [

-1-_-. -
1.‘&. {r

- i
s LY
- ;'-‘{ P rydy ‘ ) ﬁ

:_-:. iy

'_'r?‘-'- ﬂ 38 ot :':'!.‘ | o
*.T ﬂJ 3’},_ s ]

'f* En Ok Ls = Cs)- %.ﬁﬁfs)'.,_ Cs Ec(3)

-. : Qz.-t Kl 69. 0 2 Ro f1+ % &J

Rty + &R, Ce (Ryt8) | L+ QR ls-

<, T{
e R — ot aud T= R e """‘U)L it

Rt Ry

IEQ&SI)'-' o |+$'T—\ a4 *—-(.Gj

Et @) L+ S 'TJ

Wﬂ‘zﬂk— fpw"\""L‘N hu@w L";f e—ﬂ’@j wa X-memopoll ffm w0

A

Eolie) = AT B

B e ==

E:lho) 1+ v ol T )




T RN G T Date: ‘
e e_;}’aﬁfno ,

P amnce a,lr,tm, T tagpw E%ML
Oqﬁaha Lp»/ b,
nce %;‘,w bﬂf'mwﬁ» "E"Z‘l ("Q\M“&‘LW’Q"‘A For

,ﬁueﬁlsm !f- !"BM eM):Lh» stJru@g/ z.-h;..ﬁz MW@ T
L-g- MM@ 3o Bak (e Lw*ﬂ"/“ feeq. #wkm o o Tl b
wwugw requonennead GwQ L)mo J»m.q bowtton oubi,f
= A L >

4 4] [
Lol Plot- <1 e RN
_ v : A e
| AImJ .irg b 1 s
Y R P R
== o
- l:_ > - ﬁ% V:r L?W\ 5:’9(1'
it -y RN A A
; g __J,__/,.,"w =
LJ ; . Rode Plot A=o0:1
i Gl e ~NZ= l/'T = lwer Comner eﬁrw\ = LDMI;C
g "| ' W= Vs WHD%CM:F(R‘} U\')M 4, o ""/‘/
Uiy P!—\:’tﬁcﬁme&Mn“M«}o%meg%
] bvl.b ZorR bw W e oQAJW -HMWVFVQ@, ﬂama +Vve
oW UW’Q Louee ‘s 0UD plane lud

_-£ /,/r - X *
: 'fﬂwwﬂ‘ﬁ%% %VWC’- o lowo —F'ffi wounereR A

I
——

B S sag 8 0. v eE
WD Ot ok W*’F‘”\WW WOm l’u&‘gwb

S b o ocms ok ™ 4
: W v WEE ﬁq,ow\ei\ﬁ)d'. ’_M o et

bﬁ@a—wgg/—ﬁﬂ
_.a »1'] /1

N avr T " L' o> i
TNA B kel (SN RS
- ________________.——————-——J'—






| :
. L
I - Date: LTINS Page no_____

hee A %
S ﬁ;ﬁwa&m [E\.L\/Q,QMQ QFM
ihep b~ b{ = Mﬁ‘%‘“}t)\‘gﬁm Lacd Wfiv & dolzin,® 4‘;““\'

B Rede
- > o (e MMM\C&MM s%mw@mmmm
E;z, -F\WCL S%auémhmx e wa el O we,{- QJTMP: [ N VR,DMO_

__Q{é qgws wusk beealimati,

Plaoe L2 _CD“""’LWadZ.:\n -

J‘/L%W,me Me&l«u- Ahﬁkhh
pr = Kby Rty 4 (Talle  —W T AN -
(2
= e T ke
E”: Q.‘ Pl (Lod: ——CE‘) e L '/ tl“
Doy | L T GJJ, D) LQ)_ | = l»
()= (Ri + a) T+ 1. L [ e iii) > A

()= R+ I — W

Moo B = (Ro+ /e_g.);e«.j* o fual e _
| Bz (9 r@x-f’ﬁ,) 4 J.."[/ég Q?-PRZ) Ce +1

s a0 = T

Ei(y R+R; +1- [QH'Q’J—\ Lo e
<C e
A= \ Ry ./ L (R\—fQL Q!LQ'

: .
VR e W (IR R
= . sty
b{' EQ(_:Q s T —i o
Ee(e) 1+ s — e

Amuao.pf?.&{«w eq‘\(‘?) szhe whmal(:j—-
E (1w = 1+,w\ e
E{Csw) a0 pl =




SRR WS

9 = '\ﬁg' =
y \ Lo E‘%&gﬁ)\ 1
- T e
VT __w Uy i
T R T e = A,
W /BT o 2 Rt P K i l?"'F ik ..,
| Rode Plot p=4o
! =

" plase log o OClus2 ab il droy. R Ld:mv-\/(,p.\_w

=T,

Corprn .ﬁ«mwa

BN 0w = Y bogio (/) + Lm,( %)

'wm: o - |

TR

— Plhdwe G\M-WEQ L&(fw)/EEC;w)‘ Cou be. GrillsoadalaSh Bl =

LE"[‘ o) = WGOJ) 'E“M',[”F‘j | _.-A.-.f'-:-_‘

. At w=tu= VET , o Mane awle % dh, 5
. ‘ e ' e

: N O SRR e R

e -

_ 1+]3 - T e

Crmw
St

t’o'tr- MW‘:&'QMQ Corn Wnk bole Se we

co U % donwont, syt reluces Tie bloome al:

Whpan }v{,\m (auf, r*3}1,0 w MW A cucpfh

4-a,'|”'p. MM,A e % ceducod,

& Sacle ’,%B{— DES' wa C il '\‘}_,bow“"il't‘adaﬁ L olle.
prot U lov framuony 03 Wal fovouciora




[ Date: /- Pageno:_ l

e . s

e """\M'me D.P-g"'kf/ﬁg i = \—{'

£ CP&"' & i

gH, @”T H}vﬁf}»‘ <o (Eer[;—eq Cm&mh—q«l—omf‘mg [Mm
= wlhiel S Uke wew . B0 ’p“ﬂm% fwa) .

syl "{CJ, maﬁw-l—»-de&;mf\g " brwaloum 1, 0de ﬂf:hmm
= o-,,movaiﬂfa_q whore e P N'] 28 !.a:&w—]eu_al tee JpLa,,e (,,_4_.\3/&
ok prooide T ament  ienua b e ol do 5 vulie ¢
miﬁm—k—wia e ok W

"

"'J:_\ 8 (t*w) s-dolegf A<
S . - Tgqgw,)lee o ¢
f:gém £ (fiw ST
ok o— Coledabe Tofom o '/B’“:m/“’
Us Lo towen freq C"/QT) % hlgined o o frequony Cbeel

e dediiiaas “ AM s Freq.,

Chehy— Onmae 4t ok o !:kaoe land m{/w

l’ b

\ . 1 L1

on— : : T

Prose Luud— Lag Gompoupntion - o

WMMW = g % 7 3
- e ’F(” L; ey S o V\\(ﬁv&‘{"&M o _2‘:___,: ’vd_““\
BR@W{:@% CAVR AR S&.&x:() qf,reRFng, kS _.__‘I;%_Et—\v———\ E;—-
b o town 02 l»l' 2V ek 'd'”t" e doa e J
Slone Bvind '. twbs ve wend - ‘_—Lﬂ B i

QM,‘;L_M;, {ﬁ Gk 3%% low e mJM.Q, i deexeased
%er) ",‘ﬁ 450"'\48» wm v Wie Sl-('e.ai)tffx‘w&i EANRA Lm\a-voua

|




ZQ atx ___'@)
Lt loen, Touo o sk aloove o elas
(7€) +2.(2) T —

Z,(9) (o - CQ

New BB = B 2 gtRaggS) /e <
By Z(9+2(9  [1+RGs\+ §
* : (-0 J I=REE

EOCQ = (-ﬁ— R <) ( (148,052) _ ,.._(‘gj |

Er (<) TR G+R G+ RG)s+ RR et e
New T-Re, T=RyC:, #<iyp>1, XB=t -——(‘9

B0 (+s0) x (xsn) =

B0 (s« (r=ph)

i inusordal Aocwm, e W«Fﬁ. Mm (e be 7% Dist w;a-‘- --;,-__;-”
_CIBO) = C‘?‘l” ) x C*-\-[m A

Bl (rjesm) (1+)epR) ;2
TC""}’ ,Quoo»s’ Rode Plot- '&&W kej&w’_ it
L"J




501'0 1904—0 oorg.)

Kz bwsCly= ¢ «

Kp/__ L-”V SC,C)__' 5’ )KV ltnnuu s

S“'9'D
&&o 1s) ({+ o e i
\P_‘VSJ-‘: K = |00 (i+019) (i1 000 i
E
__L_G»Ci) = | b0 o

| S(1+0-12) (1400l )

Y-

odveo e

%d Skﬁa@ o ode Plok T — Jo dfde U;r%’- E ‘%M kil
DOl.QJM\O ot vz K = {ooo.

#
:

e
/

Wq hen(L@R Ose W)=

/o-i = |p m9/eee oD Wy = }/c)-oo::_‘;ﬁ'.a‘ i’.

i;};: qgim@*m).— Ll (ov001%)
=

ded

Sto

-1&L°

_ased | -4 | <179-9

-lgs.l2’

005

57 |=ll6*=

A | o Pl wongor P20
% Ro-de Avoc lob
; W’@%’__’M,o &_: L,_S-b

Shesfed  phaase WG L2

Marng Ky = D




S‘: -.4 e 3 : e |
i e iy R
Mt - 8276 de J)Ma. 0 Ay mfad&ﬁ__ Py
& Wy (new Gek) '
= ol e Rode Pk, T e wetid for U wm}uw*&l Gm&
o —lg7c de, s -E-u[ v 15D vadf1ee = W Gef
/ f Wz 168 radfeee
IC 65— CO-QMM%T“ *____‘ i M__
W, = { _“__N_M (' ) B~
Tdut "’-«f- s ]7.<4
o7 Tt for frmehivn '-L. (ompousoti ~
Cc.ﬂ’)— E};Gw)_ < 1+\“°TJ
Be ({w) I+ (o T)
Wﬁmm w Yx= V?E‘_ |
Le:».:-u, Coamfrul /T' - /0 o242 = {9'” 5 J--‘
Uppe. e, ’F“( Yt = T8 vy ~ W, __ . ”e,
K ‘ o 4 '7'
- New Gel9)= 1‘LL:° '&_ﬂ = 1+10 OO i
4 1+|wx’7-9)x1 o 00 "
b s ¥ ‘:".‘
! Awwudm Nettpmay do Coneel ll:“!ua ao]a, |
L "" GtCS)_ |+ Ibc ng
Tt Ol o, T P
dorx Gts. Ay
| |+Jo:o\9§ 71'1- :
__-S_“’JE;‘_L:_‘JL M&%“ﬂaw-— i 10‘“3/1'21 » Wy = Va = 5¢

W, = /o ooy ~ L] l;n@/“e

|
J

u-1n




g ps:tno

} BERSRYNLL
P
L =R

A I 60 b b

I L L
[N S8 LA 1
R LT 190 1




g

tﬁ .
t]bf‘,

Y R B T e S

\ - I i K
QJ',_TLQ QL:‘T %LW w Gl9= K /e(1+029), b
ZTRR S wa\%%\o-wu( %’(“a
lobl wmm&ﬂ&(wwwwmkw!o&Pm

St
wﬁ_fﬁ@_l Kv=Len St ILog. v =8

;”:ﬁ_,ﬁ 1‘_ s 20 g(f+v.2¢)
_H’ _’A; i, & ly
,.’ S 1 DLTF bewwmes Gl = 1p
f,_,ff;j - s(1+0.2¢)
oyep 2= oS e g\e]%e, cj’, BEAQ, Plot & — 2odR[decade « Cormes {’requmum

ot = 1/'0 > =5 'fanSee. ) ml—ww}bm wadbe DolR oo al:w_l(
L‘“__._o'e’ k“LI f?_ _qo—'"‘ﬂv\«(bz_bbj

o Z 1o }5"0-1'00 900 | Bep | 16od | 2600
#{ o1 fw--‘zs“ -152.2 ]-174-3_ 770 |- \78:6)- 17941797 =179 2

Shp 21— Pw e Rode Pl & bosiloble P M= lgp—tbl'= 26°

| W) GWMOMM“67M/&L{,
Shefd Pz SO mwﬁmm-é"
"Oaz P-Pae= 53064 6% 20

—_—T

Sl la- Galewhodion vy o > SRR
: K= Ao biry o (—bado 209 —
1+AUACPM {+dun 20

L \1;4' Q,:_,l,,,},&,e 4 W
U:-’-{(zq% “i gz\-,@[cnc. Menee We wed Pown NEVEDIA




Dan: _i# Page no;

Sbiss C"“A%f?f@lw ’EWMQ"MZE} 84s Lom
lowos, Mrﬁa’im‘{} & Ptz ‘DM“W
e dageages Ver: ono &L = 1700
—%f—?ﬁ_ Tk A U ,‘»Lm MM¥WM&/m weH, D\TM

= Yokas 2064 )
Pl
éan): H-‘!poff = H—:]:.o /579 = 1"':!"00"7;—\\
MwoT I+ (0 X O: lmx/g gy - !r]ooesn
SH«M*- Dvex a1 \M%M{}mﬂ_ B
| GOz 69 GC2) = [1450 78\ x I T
( H-Jooggvbj 3([-1—0‘29 B
G (9 = (19097 ). % v
GRS $(f+c> 2¢)

e o) S\«frfx —-&,ooig/alu, LMM; Qr@;m \

Dpune. M M:e —up +dp = W“lfd%o%ﬂo Qvuw/m =
d

n%,s[”!n D—olp = ~ & dRfdee d do (17 w—@/m

2 %
(> wofle )= =05 S 0.085)— bane) (or) - e (017410)
1 S |1e |59 [6® [J0D | SOD -

| A e ) 676 |-1737" = V1@ | —17g.5" e

e - o




] s
(| VYRR
o T L

B ==
HTRIEEm s




S Y
g = ea ot N ). S

-STATE SPAeE ANALYSIS OF CONTRoL Systemg-

.-—- Tronsfer Lunetion “‘{"17’“‘“"""&/ ‘5{— a"*‘l‘}x“‘ﬁ' Ue 8%2@ o *‘txﬂu‘"
Y e e e Dl w’«w gor0 Bl iced condiling &
' 5%} able 4o Luear Have Lmva.Maw-t g'i/’l""”'ﬁ &

S S—]—wb t’ba& O—ta‘bfv—arw& bi M[ﬁ&q WLLQ%M 1s LMM}W
 hwe %,VO-)‘-LQM}: E&-—HMQ, v*cu»,_awt vl MiIMD Q#L@Mg \“%1

Sinbs Shace mabels bavelve 5 dlotolbhion o e syslem S fong
1£'fw GLMMU Qq".s athat‘,q bl cluk vmblq\g\

————

= Adueslips o b St abbench - E
e G e a,M;Lc? 4o /Ofwuw.h, ‘Mm, L»\M +Howme Voouaut o MW#
.r‘ — U M‘-;,Lv; L GMQ whene HRe L@blmtz W—chw bk be a

;"L — M bedes J“EP-UM&D- GC{“S Cﬁmhe lL)obﬂ’%&d o W U\“&‘.‘f. 1!“'00‘;
' weu.sz .Srfauf‘"cm_,. VNS mi% '
o 091‘ o Hme Cﬂow\a«w ﬂ%mo& | | g

.\,___ 0—3@& mb—m L Qw-‘-uln\-e "FUT 594}1__).“2 W‘#«QZ\, ML‘D‘V«-‘LMJ l; PO __-
. 4 o | fowme dowmatn ﬁ«Hschl : A

1 o-—\[la/»e, &‘%t@wfwwkﬂlole&wv\eﬁaeﬁ){&{bw M«‘vbﬂs w-r“:léﬂw-
i \fv, Palkeen, Y

-

i PEENITIdNe —
) Sl b The st O:ﬁa.sqs‘mm a.f;wm e

i humbesg %, Ky "Ln tofus e nﬂx\; vovw;\. Uie "u#.b
Bow ok & su.mw; do L

E




.
,_.L._.l o 14

gl = ¥

'_-.P ) LN

pE_ b
It sl i o = O
" e S

ﬂﬂ 1\”

s e ot

e e B i

e e ———— H
f:

ﬁs e Vedhor— 2&« M Shabs voriable one k{,uMM -Loﬂlvlih
| o R wa s PO TML[& CAM-'L& MALM QA

of o “talled st veelsr

'I -. 3

Iy S’-—l—abg w-ﬁn—otmmwcmu .
i Q,.,U.u@ S.Lui'o.gw b - -3
g A0S DL,MMLM,,I g.f]wu:e, ks se Commdinali oued consials

'if Che /]“‘—-f » Ay, X oaxel w called Mg&_,___

Stals gbﬂ Re Fres-m-‘»—a.t:m #;,S%-\em.c— _
) nH 4‘05, Ay,@ﬁm;ﬂ Qqq The eq'\ bg_q,w l:u&,-—— .
Mt"#—r e P o -
| dx A" U
W’bﬂ"lh-'tbt& an) He ww—‘—uﬂ Coad ‘;1{191 dy(o) .- L H[p) o E=o a*"‘-ﬂ\VBu

{
J dat A.th-{

%WL belowr ous, of Ure gdem tanbe Ll e from u:,,wmwtul,t;f
W, 408, -~ 408

a mw \I,‘HE), :,'J'fﬁtf, ----af““'(b) Canm be [ontidersd ad o az}:tﬁ n-ctate variables
- Lok EL: o (5:1:,; ----- AL, L= [
T3 gd-%p Eﬂhga) &,whe. s

-k

: !

Yoo = Tn A |

'oln:—aﬂ"-i a...;’b.----—a'.b.q 4+ uw i

el stz S0 o) ) ke enprosed S Badontd

_ Saks da'k cu_ R+ 4-;.%—8,.4,
L. o0 Wy gt 00 47,070 0
i B TR0 0 10 g ¢ e
" r e '.
e | Y J 6 00 L
:"' .*.I_‘."
-4 aﬂ4'U§J




el

—

R?q__-f- LOL‘LL_ + uc_ =0 e U)




m,ﬁ%—pumtr‘w.m‘m&wo Zowoe.

— - V"—-"'—L-—-Lw Im t ‘ mm:

[ + 05 a) %Ls)_ K uls)

SH{ORAN A + e g (O + Aipl9= Kl

L Vime ‘-wbrow/ «\rm.{.",.,m =

}CB—F 0 u(t)+ 0‘2‘,’1(5+ a gl = K ulp

ﬁ@@r(*ﬂ" K ult)— aHU:) aa_;{(t) Q,HC&)

_,S_&.‘i"_k 2dnle  vorlables ou, 'Eunlr g-;mfl voarvable ag n,w!:!w.k
A ST ‘}(L‘) Ty
= 0 :
B a’ta:wj: Ay
. {ju’): W= Ay
e (4= %
= s ?\(H“ -0313—61;,%1— ayx; + Kuly
 Remtbog breeee Az
| 13 % . -
‘;L_-g ) —0;313—53\1"’11-‘&4-"4 + Kulb
T Il i sl
'ig, =~ 0 1 N g e I ult)
";llL -, =0y 03] | | LR
400 = LO 0] 7
f%{% Fome fivn obn,w«wbos.c—‘-.m-
1) Dived 'bc,&b%oitjnm“
Ak oqukavsoehm ﬁﬁv’”: ”—‘-’b”"—'pwmul fos Ue s%% w&Mm TA
Y vl | Gn e %mw forvn -
B N
- U 3t 9ei2bsi2l
uly) 4 -1 + X3 T Xy=X3
o + + - 4
L N T
| =t




) a3 i 1% '
S g N oF; b
- - - L Sl Aol .

Xz: X_g ; v’—- L’:’J !
Xg T b= 250y 260 "'”-‘a i e,
avd Off b — 4= X, | S e
L S i
OSSN o 1 ol Tell .
X, 1= 1B e e Xy |+ | g
xaj Re it BRI PURY e .

DK)W

o [y]- T o o] [*

o Lxg

=

Ao v‘[:?):-—FMAAt‘“ Tr&(jfl:;e/w Lﬁ, YCQ) = Deal

Vo0 e 19¢4 2

2¢

s T 6 mla—\wpw\z Vi) = oy =

V(S S24-2¢42 it oo O

4=%)

e <, M P ;E_J AEN
o ’@,,_ 0 J B

L
=21

"‘3__.1

bttt e c?x/s.’*4;ls+3 |

bl
T
o | STV
= m x r ' XJ_- \ f X\ .
_.?’ -:"?7 G T | | -
s
-— 1: '
L) — s b ] " P | 2
Xy= K SO VBT i
A e Vae
°/p eq" Y= X420 Podedls R
b > e
S’l‘ﬂh Mﬂi—ﬁ. -*l .ﬂ e ,0 liﬂz W‘—_‘ﬁ X
. ey | ——— - ._.qﬂ
| d':-‘ J.'..‘ 2 e r ==




y WSe2) (s+2) (s+8)

 Xpmda e Wrey o ke X Bl ARy
TN Sl -
= 1= —t

: el \'w‘}'e—ﬁr'th}( A ML}V\QJ. o Atete WLL& a“"‘g ghate eqn‘“ Rire

Ui’q—_hxﬁlﬁ’(g_
\,ZL: — 2+ X3
Mgl = —2Xg
JQ‘%"I S j(: X
_ S e P T o ][x |~ o
i EmEEEREET I O
Eedl P 5 6 a-2dd ool ]
gt s o Jdlend
3 L b
| %2
D Lol pOeomb tilspne
— Y(2) A | bt vids bantink fmedipac
009 (s+2)(s+3) (sH) [ ' |
_Y_Cs) = WMud Gl + Vo
Ule) (s4 D CC +2) LS’HI')
Wt o X S e 4ol (=Rt 1X2
e B - e o 'a'c' = =2 +U
o =g Xy ' o 3 A
P S ; o= X3 = = bxy ot
i i = Y, X~ Xa+Jg X2
e = .. ,x;\ [-2 o 0](™
e A *OC'{‘Q“




i

£~ ]
L ]

Loo TG wiHe v uﬁ)
el RowT

‘bpo ©

Y(s)

ule) Qs-m)?-gs.kg

5 i’}tﬁtt,

Ly tre Rifs of txe 06 Cabs pasliad fon e oo =

Ut = 1 o pi e

U9 (s+9Y ~(s+2) & (S+2)% -

T

w '.’[_:O )E} } Xi
| Try

-

:‘ ] ‘T:%? 5 J- X2 T NS J. X3 ___::__ég

! -2 -2 | SR

E ;(\: "—'X|+LL . |
L Y)__: -D,Xli- W A D/P QJInTé A, xl“‘)"z_“'m \

X3 = Xp+QX, q ;;,:

St Mool & - l % F-\ 6 o ||% ] "1 E S|

' \ Xa 510 =2 |l kil B

ks L d o o5 | el TR i

d

I
—
e

| BN

b ST

| %2 |

Aoy emw i

jﬂ“w b‘j/ OQ‘L&:)

"I\LEWL»L@, L3t 2o la il ( ) G ‘__.;.':_ |
s%)’*"m&ﬁ% Ax(«M &mcs) :

ﬂxp

Wheae

o) = e d:“:*- , ;_,_:_1

e s

am

@qm- o= =

si-eﬂr] '#cw -H @-. o WP

_i*j**xﬁ-m Nl o b o7

.;; =N

Nk Py e -xs R

d - .,ﬂ e 2



_-_*ms'! - ¢

Lo~+taw WAV AR r‘z—m,ﬂﬂﬂv G I,,B,{:h‘ &\Jﬂ oi ,aa'i [3.)__ l
K" x(9= AP wlo) + <~ P Rols) |

1D = S wod+ o Pl Rl

fres CZIR G

/””Gei;f cPw = ,,c"cp@); oL [gr-qj“': ci e dvand o on Modmx

Lot &
. (B = Axld 4+ Rul) — ()
: wW® =0 '@“’Mﬁ@ vezhonte
| Thew w8z Arly —(V
tontided e conlogsws ACJan @usdion
e L)
Todig| Lablaee domns form Hh @'Y =
J sx@) xlo)= @& X(¢
(2-a) % ()= %lo)
e Lotlie i (s-a)” "ls) —€®
mM uwva)vw, Loblace M,ﬁ)ﬁw M‘_tﬁ‘\(tp)__

d

&

I 0\,[:"1’0:9

v (8 =

Y e[S w ume svhihiva W Uo. CdT o egnly b

" l

(’Lf.tﬁ =0 AEiplb)

Q,AL_'; c?ﬁtb): Sl Hoal Bpn matvs
<t Al I'\ s !

V= raar + AL AP a7 A bR

2 31 = L_]

= Poo= « Blo= LT [si-i] " | — GF ]
Prbord o < :mr\—w»%w Bibins o i don i
o e mvmw,t— sgaﬂw A nD | e
[ Po= e T4 Ak R ¥ AR 2k
F%Wm =

= .




- M: = Ce'ﬁ)‘.;ar; e
p“(w- $e)

g;__ S fg _,& CE1+E5J ____ETMEQ* R ke é#f"() ¢££,).—.— ) 4
Yv [ge]'= d0nv s
LW [fle-) b= ¢ w)s f let )bty T
B Wil bs e Ide = [Neae ] 5 el |
| | |
_frm,lf o O _(Y_l "‘Lk_'}'?’” o : ) II w
Tac ol atniso *d.d;.,\, Laploree. Tomwer focm of WJ.Q M:,LW, el
i, ﬂF:LJ(I:»wa o slats r_}mua, m\,x-eé.w o conlw—v{ X%-\'zm Qmma -
B g T f mn-Q?"U\-P" shis —
i The aAbsds 2a)s arne given by—
i LIS N TR L B
! ol M .
L |,Jq..,3‘ l_gk,[aw W%rw $n bofhe Ardez b&-eqﬂLIJ wa? ()~
L sxtz)w (o) = 4X[e)+ Auls) — C-‘D ;
L Y() = Ex(d+ duly — W R E
} hs boi defididion of dmwofer funehion xlo) =0 ¥ -
| - sx(= Axle) + Bolx) —(®) 12 ) g
; X(s) = Ssr—»ﬂ’r-e,oo) —i(9) B
L subpbbly @S (W= |
; Y= ¢ [sr—:ﬂ 'Gu® + DU G 4
b ¥(s) = Lsr-—ﬁr] 5+ b]ww T =




CE au i rebond has Cse vedaa of Mabri 4
oo vees bi Hut mt» 2 Uo wabfreq" () © ‘4)};.-_. ° &\:&3
PR 2t Date / /  Pageno

el
::’A‘;‘Im " said ol conbrllable T oy BENL sl () % Yo Cam be |

TLe,coﬂb}rJ— O e L«P Kodwmany ol _[Z,\_a,Laaw#uwa v Variaut
anow S;ﬁ:,b,\w Aetsi b 5‘& Ve Shets e.q')
o= Aygt 9>u.

| % oid Jobe wla—,«)@, Controllable 1L Q) »wh,",ﬂ Unw ok o U
WWL\/LH/ 'ama,%*n,x [¥2) OQMM
Q=[pr:ian: Aa. .. aAM0]
& Q,q...__.&, e YDl Yol

E—

0 beeavaby uﬁg;—-
A S‘ys"tvj % 2ok Jobe Observable Y cveny eble %o CGanbe i’-xabH-&/
%WQ frsn e mMezaurement of e uga.%«.t ‘é' OV O 4{2‘;,.2,{;

b val o{F—Hmef o<t < by

=

e Tﬁg, SR AW, Ader b D Ljf' e obove wiewdtton <D &-‘-w&b QP]Y&. u 2ol do be
ﬁ%mbLmhwwﬁ.gmAwm‘ﬁﬂMMMMkmwmA

whang [rak-x o = SRt SIS )T
[ v= [ ST Y e

Q1. Pt sooon Feehiend oo ; deforvaine. Yoo il niselell Conttlin i

——

QD '\ﬁ‘o ety viaadable. Yo off vioiables oas Myavd .

Bao - Ly fre iR
MA—5 rx:mx_w____d e e

e Tt 1, , = ¥



RO T T o (R VI W M._J_.L- 'L.:“f—'—:
S.’g-l“: L%MMWL_; w e a2 - e
| Al i e f ' : ‘
R, v + L, 00"( 3 Ve = € o
—Ir :
| pﬁ£1+‘L9'£3_+uc: QQ_
4 . o8
e L e Ty
i e :
wang/ . obove Qq:}s
AL = R Gl Ve e,
dk L N L
1 ‘J':"?—: = '?D_‘i—‘ _‘__'v'c-’r,l__,el_
o e YL
_ AV, = 1%+ ) Vs
b dJC o e
L ookput eq? b = h= b oD Yozts __
E 2?/\/\3 P"J.T (‘-1 :\ll:-q » 1)_:’(/1- D %3—_'\‘%. F :
x| & 0 Ju | Peadl shin, 8y
L=l  —Rfy ”'\/Lz\ e it ® y'-ﬂ-__,"j_ i
8 Vo o e o J[ %] lo .o
) J = i ° % it
~ 0 1 .[L ; ‘J = d i




s S Date_/ [/ _ Pagemo
y(s) SnE- s asel
O(s) |ezsty s=sadh
-F{TL_—__—* 2 XA
® 7 - %= \ 709
-2
B S araiing
I W d_tady tbeawdpe B ancigued o slak vaniable , o6 Male 2’
osead g
_ﬂ_‘_ } ';kz_: — 220 —by+u
| o/p Mn* 4= 3u+ N
Lhk km-o\al, '-bﬂrvwzw Eﬁ/ — g
”F\: S s ][x]elo]e M%:H'J :1
__Kl —i 2| TS L"h_d
0. T WW fonction & Fivew by Vcs)~ %34 2 . Rederwime
e 2o wodd Use dieck Aetomprdlinn © S +IEH 2624
. yOL o 3 g Sy
T U] sPyafyoeesdl  SHAHAUs b s qoyop.a2k
- . avd =] ]
2 i, o S o B < PPl xsﬁf xiE FT | ¥
o * = L : JRr
e 2%
P - 3 .
e ke dbagram '{.{ = Mo
. i Ty, = %2 %
R ‘l:& = e 24U < 26Ny - g Al
L oed a2 H= 2uAt+ T
e o %o_l_ﬁbj o 0
'ft,, — X N i ) my |+ o 4
L CT -2y =28 A 4 e | o2



-

)

te % 7] %) LN LD Eo
K kadeh ] .‘

Xj= — X+ W

’:2:." QX‘ +X?| '-2&9_ = gxlﬂxl-?-ll—Q.Xg

b Moz Bt S

Mwbp_q'l ¥z

S G T 1

f = e VG
-
3]
{
e
o
=
+ |a
!
=

©s. Dbial

(s dive bbase e gufen oybow — Xz Ax  whe

A

e E %NW Ao Lol s = [ -]
SV 3 G e

F

e 3"'*“2 W‘Bmm & Fvew

S

W) = %(-‘é wlo) PR

'Z“QN\O me U(s)..

n
.
o= M
A _ = M
L =0 =,
=l TN .
g g
e O R
- L - e -

) Laj: 6 4] ;1— e | , o



B <249
et 7
Thew PO A = U'[ s Ttz e | o
4 ; Sl e2yy |l - i 5‘?_4_@‘2) V2 .cz.l.({;_)"
B . S 9 i oy g%
B S SZly - Va2 oy (R U
PlB = Cos (ot _’_.S‘:AJ\‘)_-‘—:\
| N2
—J28mht Cs fa
Now | oD = . nly) = [ Galot qJ,_,_.sL:,,.m-‘ 1
5
1
—y2r w2t G2k
o %W et ) gt i
Yo
Ml = =2 gonfot + Gnﬁl:
= Y‘ -"] f"'ﬂ s WA = C“'rﬂl:x-l LMI \7 £ ﬂﬁ_&%fﬂ:—%‘
v L"\.}.‘J (o .

E. M\fﬂ:—-&- JLMJL‘L—* = & asnt b




e\ N\ oG Dnm:_f_._{_._ Paacno:____\_ 1 ; ‘I';‘,r.'.
| St | As | o] Newlstal=ls o =[vn] el S
ETTS PR -
& L r _ o .
A sma] = |- PRI ST
“—%‘L'LLO s-1 | sy SR .
]gr..A|:: @“)L e
| : n - 1_\
solal = Adilss-al = 4 SE R0
i (st-o1 - R TR o
o :
oo tindl denal = 0 E T g 2 | _Tar
oq L' [sT-A) 1ol = I
| o] sl “:e, e
ED ~
Noo Soku dirm DL('W%MM g u— |
UB = 1) W) = Y als) = Fagoiubuk iroletl
L = I . |
ek =1ef o 1o e bl 1
\H{:e}" et o] Lteb | A
: 7. Gipen x® = | o { 1 X.Ct)‘ +{0) wly
4k "3J LX;_C‘L—) | s

o

2 e step mk}:mgg wolbhein xC;): 1

1

A=

- |—= ||
L..-——-]L




Duies 1 /[ Pagtoo_____

‘.
i L e L —
_ P = _-|-_".."_'_:_'_:"_'_:. ..__ e e o e e = —— "-__T_ ' 1
':le-:ﬁl b M«l CSL—Q) :Fgg"r?.) %
o ler-al | H) @*a)(sw |
oo —3 S ' .
——— @"F'&)CS‘H) @,4.;,)(_9—1—-1)“
Ci’[s) T _2__ - o iaean )
3 g+) (sw) SH ¢x2
h LR e — Rt
S 4 St S o+ S-Fz.-J
| CP(ﬁ: L.._}[:CPCQ)N‘ = R T t‘- é,-lt gtf._ Q,-Zt
[-2eb 4%t -2 oy
New iR = ngt)-ﬁLfo)
z1R= {Bot ezt NI 2T 5_”4,525% E
9_ ‘E+9_-1*" - A Ltj __‘_J —2¢ E+Qee\7 e .;_Q Z‘t
Zow 3fe Resp|= Z1R =[ 8% 25°F ]
!._g & Lpe

New Zeto Sl Renponse Cm-re) =

—‘ gécs) R U.CI.)} W‘&w U[" Il: y s

ZeRo LT {(s+g) ! e —‘r \ 1
- @4")@"") @"")Cs’f‘u 5 A ity s(g.w_) s+ |
-T —J “ged Ll =
RS g (S (s+) @*’9 CS*") | I (§+1)
e yﬁ. - _| + y‘?—- / d nli
L ZeRe Al o i tet) . e ColiEie s
b 1 - lenge] [o]ci & cﬂ'
Now x(®E Zitleine Brtiastt
e SIDED "’-—ﬁ%‘&ﬂ"‘
‘kf@h 51&’-1- &e i .

-

I ‘Je




"z? oraaed N A anl Dn:___j__z_l'lpw__:___;' .-_. '
e e e s —-—-—;u:’Q‘E‘" ;Ao—diﬂ' ‘Fv{ GCQ): s+3 -
Qe. Copeud Uee < | <212<42
ot Usitwe i ok pLaMDPDL”"‘m) Cle)= 8
|l q X wad 22124
w < SO X r 2 X r 1% >l 2 "lt.kt
e i L g
R =y
‘_ =2
g’ﬂh‘w tee abore )L-‘-vvﬁ?; o‘iaﬁmw rFoﬂ‘ﬁ- Eqv'_g. Qre WRed—
1 '721, .‘:‘PC:?L_,_ U
4 I>ZQ': —2x,~ 2x TW
] off e ?: 2X +X o
T
i 1= b a0 11 8 + 1245
L ;ci =25=4 bx’u .~1
; Lj] = 3 i:] Xlr}
: ¢
L xl
L onfad - e wdekelderly wmlah R SIS
‘ 22 | | 14
@‘1- The 9‘4"3@ U!“ '{.o.. Ddsions. S Sme stk Bl
e A o *"ﬂw:- o | ulv -F:({:>o
% | =1 e
Fod Whe Combrrllabilidy a® ol hrmwethion makson

Sl Hrom Uz 'ﬁww &%«t;muj }

T A= 1=17% 25007 [ net
_1 i | _J -
| A o ' - Ll § o .] ‘ \‘ &4 P .
@c. o ‘@, o 4!;] 5 | %gm:"??ﬂ__]a % '



s

cosed A\ __=0Q
—1 |4 --!1

@ﬁ

Now Siofi (TY‘Mz"'lvﬂ Mahm = cPG) e [lsr 4:]
 EWOYN Py P SR I
0 S_l Li —-L [~ SH_J
T
= L4 { .\ - <3 0
o) S—N’ZJ [ <42
a2 IsT1al = (s3)(s4) g
= Sr-brlwl: A, (e1-4) = | ca) or]
| lera|.  GRI(sH)] | S+
OE AN o

(s

| w B \
£ AY <4

"l A ok i
SERZAS ]

Flge = il 1= r-4] =




Howee e vauk, of Qe=32=7 20 & MLM Lrve Mol el

NITE 4343,3\—0;,..,% desmbed by te, oa)-
d |

2 i
x= |6 1“\><-+ 5 Yu 59 e Lo 1]x |
-2 -_?J L J

Wl ?505) PUAD) J?'Dam{’-v,, 'F-w»e,&-vm ‘2?-%8«;\442'#\

i ge“-— Fmvv the '}\,VW IfWB—Ae,Q.) A'.... D14 \ @ ( 0'.] c-
— 4 |___'9— —G_J l_" ‘JL r

i | 3k

B @_r"&): S -—(O 1‘\:(3 -1 X

TR I R R L
E : . i
- Adj(srba) = |s+2 N R 1T B
) 1 5 ' _L:'z Sr | A _'
lec—4] = sCs.q-?.) +9 ::Ts d\-:as+9. {: Ls...@ ( =
: 2T ey

= N L ] ¢ ﬂ i 8 i




O - o ERRSS RERNTC Date. [/ [ Mm Far -?
@G).-E_I:éﬂﬂ'—‘ by (sr=»n) sl - g TaTA .
el |sT-4 b sj = (e (s0(s2)

E EED | -2 e
G ESICOEED
sl le - . e kK
ff’_[}f @:A—\) CS-&-:) K4 CS“Q) R
o : D + 2 =k i e
ﬂ S*D (s+1) ) G|
EiE :3 @[s)_f geb T eisd I Ag

Yol e
s ) = ¢ [sv-4]"e = c[d) e
€+2) |
Tl)= [0 1] [EHE EH6ER) o
X2 L ofy S —'1
) -CS'H) (.t: +2) @-4—1) Cg +2) = 2x |
| | 4 |-
Tle)= LD ij (s (4D} o 4 S oy
= ) () s23c4
@""D@"’QJ

U oty oyploun XIS Am)»g%w G Jto= ¢ w (Y

) f b °

Az RN Lol ol - b s ) |

- g R L -z e

Pedog e ogmww e . (=

LU T ol U %@qu e h=2

e Y

&"&*ﬂﬁhu degk vakoin , Qe c""': 47T CA") e’

d

v oY e e o T
>\K:\Y ) 0wl 3 = gJ
| LD ¥t T e







\,«:T GROO

q I =
AIEQUPOFleI; LNCT GROUP OF COLLEGES % 25

‘WORKING TOWARDS BEING THE

Assignment on Unit-V Design of Control Systems

1. What is Proportional controller and what are its advantages?
2. What is the drawback in P-controller?

3. What is integral control action?

4. What is the advantage and disadvantage in integral controller?
5. What is PI controller?

6. What is PD controller?

7. What is PID controller?

8. Discuss lead compensator. Sketch the Bode plot of a lead compensator. Give the design steps of a
lead compensator.

9. Discuss lag compensator. Sketch the Bode plot of a lag compensator. Give the design steps of a
lag compensator.

10. Sketch the Bode plot and pole-zero plot of a lead compensator.

C(s) s3+3s+3

11. The transfer function of a system is given by =—= RG) — Frosiilste

Obtain the stste model in phase

variable form.

12. A feedback system has a closed loop transfer function £O) _ 10649 . construct the state
R(s) s(s+1)(s+3)

model using parallel decomposition.

13. The state equation of a linear time- invariant system is given by x = [_01 (1)] [x;] + [ﬂ u. Find

the state vector x(t) for t=0 where u(t) is a unit step input.

14. A system is described by + 6 th + 11 4y -+ 2y = 6u where y is the output and u is the input

of the system. Obtain the state space representatlon of the system.

0 1 0
15. Obtain the state transition matrix for the system given by x = Ax, where A =| 3 0 2 ]
-12 -7 -6
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