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FUNDAPIENTALS OF CONTROL SYSTEM

tqfrT qd6:70
[Mrrlmum Mrrks : 70

rlz. 1y twnr+eWt ttcltffiarnrd(Affi t
Nole : Question No. I is compulsory, ansiter any FOITR questions lrom the remaining.

6il eA6 ya + srl qt i 6l fiqaT s$ €tE ta Eful t
Solve all parts ofa question consecutively together.

1ir rA6 efl 61 4A ?y I nnE, 664,
Start each question onftesh page.

6, Elql qmall n t tD A Pth I atffi sdaq O qTa t r
Only English venion is valid in case ofdiference ii both the languages.

l. (l) cc{dfu$ s-dfi iEI drqrR 6cr<(q tfl t
(a)   K/s

(b)  K/s2

(c)   Kls3

(d)   1

Lap18ce tansfonn ofparabolic mction is

(a)   Kノ s

(b)●s2

(c)  K/s3

(d)  1

(l of12) PTO
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What will bc thc transfer function offollowing block diagnm ?

(2 of12)

●)調書

(d)   赫

(b)Uni″

(d) Unprcdictable

(b) +i
(d) fti!61+S*,rft

器  =Cl(S) C2(S)

器‐GK9 Gメ 9 XKめ

(b)   ::{:; =Gl(s) (〕 2(S)

(d)  ;::;=Gl(s)G2(S)~Xl(S)

310

(z) fri'ri q!.c aTftq *r r<rq rrq trfi

コユ _。
1(s)+G2(S)

8=Gl(s)/G2(S)

器
=Gl(s)■ 92(S)

3=Gl(s)′
G2(S)

(3) oII*q s-fi s'r cH t = O €r t-dr i
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(a)可 ョ

(C)―

What is th€ value of impulse test sigral at t = 0 ?

1l; f*ailidhur qEce fti*r lun$ { ftFa'qr S,rft+i Mft-d 6.dr I r

(3)   獅

(C)Ininite

(a)   薇

(c)ヽヽn哺

(a)   P01CS

(C)Speed OFhput

0)獅
(d) Speed OFlynch palr

Which among following determines the speed ofresponse ofconfol systcm ?

一

  
～ ―
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(0飛昴ヒ,3m■
“
H.t命爺椰ヽ メwnttnt?

(a)ね         o)赫
(c)師         

“

)論
Which unit uscd for magnitudc measurcmcntin 3odc plot?

(a)MCte          (b)Decirnal
(c)Degrcc        (d)Decibel

“

)tw諭 市

'f漱
翻 哉 罰 IFIttt

③ 瓢       0哺
(C)(用¬          (d)斜 轟 取n漱
Whatis the va!ue oFstcady state error in closed loop control system?

(a) Uni,           (b)ZerO
(。)  inflnitc                (d) Input dcpendent

(7)伴 ■1゛ 鋪 椰 n取 帝 ヽ uH円 コ HH命さや節 鳴 台 q師[t?

③ 論 歯 ―薇 呻  OI頭 輸
●)碇 ―前 田 耐    

“

)漏 薇 -3滝 師 n
At which tcqucncy,magnitude ofsystcm becomes zero decibcl?

(a) Gain crossover Frequcncy  (b) Resonant icqucncy
(C) Cut‐ OfF“quency     (d) Phase crossover tequency

(8) ― 、o■ 司3甲前飾 t―

(a) 魚 TII a椰IT同市al  (b)市 罰薇 ,同囀 葺

om飾 謳 械 1 0鍮 哺 f輛燎柿 謳 囀 1
TransFcr nlnction used for

(a) TO flnd stcady state gain  (b) TO rlnd ordcr oFsystem

(C) TO flnd timc constant     (d) TO rlnd Output For givcn input

e)鋪 ¬ヽ捐電可頭鋪莉市雨
`¶

ぃЧt?
(a)奇金▼

―
         (b)命が織郎 alqu橘

(C)爾覗おann7   (d)ぉ鋪鋪乱哺ね
Which isthe cxamplc oFopcn loop contol system?

(a) V01tage stabnizer     (b) Automatic iron box
(c)Air‐cond“ ioning machine (d)Field controllcd D C motor

(10)ヽ輸 ~q"HC'mt_
(a)ョ尚臨 な 輸      (b)で ,て,則 oこ 1は 赫

(c)fヽ耐両薇可命attn   (d)a赫 油 ね 赫
A C soⅣ omotor rcsemblcs in construction

(a)Likc univcrsal motor   (b)Likc D C shunt motor
(c)Lk3‐ phase induction motor(d)Like 2‐ phase induction motor

P,T.0
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(11)師市 ヽum、Чっ。■ヽ ぶ令 Io¬論 R莉 爾■1赫 t?

(a)゛蒻        O m

o識       oね (薇
hat is the resultant when denominator oFa transfer imction equatcd to zcro?

(⇒  POles            O) zCrO
(C)Cain           (d)P。les and笏

(12)輛 |■ ■■喩ョs‐ っ駅tl■8哺,¬■amくЧゅuJ伴1■ や¬,■mt?
(a)  1(S+2)              (b) 1/1s-2)

(c)  1(s2+2)              (d) 1/1s+4)

Polo ofa system is at s=-2 Which oFthe fonowlng isthe mnsfer nmction oFit?

(a)  1/1S+2)              (b) 1′ (s-2)

(C)  1/1S2+2)              (d) 1(s+4)

(1助 ● 呻 葺0薇 事 ヾ 哺 舗 餞 π ¬輸 t熙莉 いぃo国 lt?

(0 引ヽF           O)便讚前負弓

(0お ―綸 蝿     
“

)甲 蝿

In rootlocus,whereぃ、branches colliders or intersect each other known as?

(O CentOid           (b) Stabillty pOht

(C) B"巌 away point     (d) orlgin point

(14)鉾11'●由 m爺 鱈 wn鏑 青識 琳 詢 ● 、 満 奇 師 n希 満

市 瑯 Rttmttt?
o薇 燕    om燕
(c)飛 燕           (0 尋漏 Hq:。 燕

恥 lch pl●t cOnsiよ養 phase md gah margh wlth respect to tequency on

loganthemic mph?

(り  Nyquist plot        (b) P。 lar plot

(C) BOde plot          (d) signa1 0ow pl● t
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。つ 橘 甲 聰 Rtttlヾ 畿 鍮 日ヽ薇 口 o歯 1舗 瓢 鋪 M諭
マ南■ ?

(o -201o8(W)db N       (b) -60 1og(W)db国

(C)  -1010g(W)db m         (d) _40 1og(W)dbτ
『

G

Polc is located at orlgin,how does i get represented on magnimde p10t OF Bode

Plot?

(a)  20 1og(W)db             (b)  601og o)db

(C)  1010g(w)db             (d)  401o80)db

(16)fttn市■、afh゛。■赫 c2tt l市 罰g・ :ヾ、u■ 詢 ―

(a) 1(S-2)             (b) 1/1S+2)
(c) 1(2-s2)          (d) 1/1s+4)
Impulsc hnction response oFa system」 vcn by c 2t wЪatis mfer hnctlon of

system?

(0 1/1S-2)          (b) 1/1S+2)
(c)1(2-s2)        

“

)1/1S+4)

(17)か自驀轟R,日 1さ偽煮哺ぼ●lqくoミ可t?

(al ―              (b)ず Mヽ ■`

(C) ●くЧ            (d)Я "HH
Techo generatOr convcrts whth quantw hto Vdtage?

(a) Displacemcnt       (b) Angular speed

(c)Acccleration       (d)MaSS

⑬ 師 無双

…

論

…

繭 T=    神

赫 tl市前前引詢ロ
(a) m              (b) n
(C)aO+al十  … %    (d)m― n

TransFer ttmction ofa given control systcm dcrlncd as_

ト

■ヽatis order oFsystem?

(al m               (b) n
(C)a。 +al+ … am   (d)m― n

PTQ
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(19)鮨 1さ侑き、国市澪薇輸ゅ。調国¬缶Ⅶ僣ヽmt?

(→  償晰さ            (b)前

(C) "ヽЧ            (d)爾

Among the Follo″ hg whlch can be considercd as parabo‖ c lnput ttction?

(O POSition           (b) vclllCity

(c) Acceleratlon         (d) Forcc

(20)甲 亀 Wm論 疇蒻 ヽポロまπt

(a)  で「1〕劇市■                 (b)  赫

(。)  喩                        (d)  tnt_喩 赫

Nam ofrOOtiOcus aboutreal axis

(O S― emcal       (b)Asymme面 cal

(c) Exponential        (d)Expand gradu●1ly

(21)鋪 1さ¬鯖可赫 罰即耐
・

t?

(0命哺―象     。)薇爾可 /q●"卿
(c)缶 ql."哺     (d).:ui"綸 ―輛 ―

Which oFthe Following is nOt a propew OFserv● motor?

(→  Fast RespOnsc      O)High Torque/1ntenla Ratio

●) Low―lng speed    (d)Easily revぃ ible

(22)昔節.薇 罰
"輛

噸 む「―

(0 ,黎 腋ヽ

'        (b) 
■oに督

(c)n蒔ξ,お回囀■1      (d)ゴ nh柿 i

D C servomotoris not uscd h

(a) COmputerpanter       o) Robots

(C)PrOCess control system   (d)Washing machine
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1231漏む 鋪 ☆ミ哺 な 輸 うqqu。 さ?

310

Synchro pair convens which quantity into electrical signal ?

(a) iq
(c) FRq

(a) Ve10Ciリ

(c) Acceleration

(a)・A=弓1髪

(C) °A=21;〒→:ζ

(⇒ CA=弓1髪

(O CA=弓■髪

(a) s€qsfuec
(c) nR-*i({fseq

(r) dn(ctftka)tu(
(c) :gRn

(a)Marginal stablc

(C) UnStablc

(b)赫 輸

(d)  ЧIヽ「

(b)  Anguler position

(d) Current

(b)  °A=需

(d)  °A‐
Σ
:111:1乙

1u; r<Gq-<feee

(d) 3rRqsf€ec

O) RR

(d) {rfris fu{

0)Stable

(O COndttiOnd stable

(24) tr fo€cftcq ig s-{d E$q *-{6.f{q i i f+e qt em rn frqr qt r*-at t I

For root locus, which formula suitabl€ for finding cen$oid ofssymptotes ?

0)・A=弓1髪

(d)  °A=晋

(25) fuS ii 6I ri({ sJcrd +cI (O*Icriwriiqqt, iie 6 scs fift.cr t'fr

Damping ratio of a system is less than unity (O. The time rcsponse of system

will be

(a) Undamped system (b) Underdamped system

(c) Critically damped system (d) Overdamped system

(26) f56 F{6rc + +a srf,Fr-s 3rq c( Rrd i t f+qrq i qq -

A system has poles laying on imaginary axis, system is

PTO
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(27)晰 Hぃ KI(。 、Ч-1)魚 殖 葺

…

筒 R ttRマ即 哉 司 HHlい ―

(a)  20                      (b)  o

(C) 1               (d) oo

ln a typc_I system stcady statc cror for a parabolic inputis

(a)  20                    (b) 0

(C)   1                               (d)   。O

(28)劇
`Ч

れ oヽ ,町 蒻 Hう ぃ熊 鶉

…

節‖則:15,42,[4-■ 2 Kl,Kさ IK｀

ヽξ HHヽ 衡a鋪爾無 (てむ。)i?

(a) -1                  (b) _2

(c)  3                     (d) 4

First cOlumn clcment Of Routh's tablc is 1 5,42,〔 4-12K],K Find thc valuc

ofK For which system is stablc

(a) -1                   0) _2

(c)  3                         (d)  4

1291揃 メ引く 0(魏 _w缶 菫 )う き 漏 鍮 爺 駅魚 OrrFttIF7飾

la1 0田 )     o)1耐
)

(C)  1「1'iこ
:                      (d)  

∞ (摘 )

Step input Fcd tO a,pc-0(Typc― ZerO systcm)what would be thc valuc oF

stcady state crror?

(a)   0                               (b)   1

(C)  
哉                           (d)  OO
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(30)5m oHЧ 跡 由 論 係 讚 H螂 ,マ 頭 勘 itl薫 Rき 綸 町 で品 駅

哺 ―su、 y(1)=e■ 十 c2、 t>00,命 令日団質司■g‐、Ч ゅ0■ 莉 で` π ?

(a)   こ「:∫11)i:|キ)τ
5                  (b)   鵡

(C)   
壺
|:ili:1:|:;:)                  (d)   Ψ

A lincar timc invanant systcm is intialy at Rest,when A unit stcp input given to

lt a rcspOnsc y(t)=C~t+e2t,t>O obtained Transfer nmction oFsystem wlli be

(a)   で「:∫11)itlキ)三
5                  (b)   鵡

(c)  
【ュ

:ll::`:|;12)               (d)  
【二

:i「キ:|:|:,2)                       (lx30)

2 鋪 哺 奇赫 :

Explain the Following terlns:

On鋪 薇

Mixed nodc

〔D漏 頭

Sdfloop

(iii)。 H“ fにR市弔

Time constant

(v)ヾnm
Absolutc stability

●)ヽ満

Phase margin
(2x5)

3. (i) iqErf{Grq*ftrt7i<nrcl*qrAqaft 6foq r

Derivc the formule for tsansfcr functiol ofa closed loop system.

(iD t€" dftEr +lscyqi I

Explain Mason's gain formula. (5+S)

P.T.O.
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4. (D 3nF{ ft{iBd D.c. q}a + sanqg-fi 6r EI slR-d Sftslri <T* orts c-{Irs t

Derive th€ formula for transfer function of armature controlled D.C. motor and

dlaw its lock diagam.

(i0 A.c. |+i- s-*a * Elffi ftz sfu qqgrri t

Explain the working ofA.C. techogenerator with neat diagram. (5+5)

5. (i) fu(:ftgqriat*qtenh-t6fu< t

Derive the formula for static error constants.

(iD Tsri Sifia{fr fd6rc t fugsr W dr<q $-dq cG) = 

"(, 
+ r--l- 

t t{{*{6riec

fffeg*fusffii-Tfi{irn6frq I

The open loop ts8n3fer tunction of I unit feedback system is c(st = ,1r*f-. aina

its rcsponse for unit stcp input. (s+5)

6. (D 3{rlfn dil fqriqq } dn si uMfrfuq t

Write the advantages and disadvantages offrequency domain analysis.

(iD +s 3rftsY{A*ftftaqrqftfuq t

Writc diffcrent steps for plotting bode plot. (3+7)

7. c6 IE( S?H*{ fi-6rs * ftrn gdr W !B-<or.Ff,? cG) = sG;fG +, t r wcr Tr

ftg orftq c-{E} r

A unity fcedback contsol system has 8n open loop ransfcr fimction

_kqs)=I;;-il-6;5

Draw its root locus diagam. (10)
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8 0硼 ミ1櫛―輌

…

鏑 t?資哺 驀楡 t?

What difrlcu!tics occur in Rouths呵 ?What are their remcdics?

① 柿 論 37-輛 α9=器 t締 舗 Ⅲ 燕 薇 |

Dra■ pola ploお rsystm having tmstr輸 o■on as C(9=せ義ず  ("め

9 ヽ爺爺蜀1ミ fヽatt.Rmき剰計f爺取 :

Write short note on any two oFthc following:

6)薇 赫

Nyquist s● bi‖ty

O)。 "q転
奇 赫

Time Domain specincations

(ili)M● NF

M`セ N circlc (5+5)

|
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