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FUNDAMENTALS OF CONTROL SYSTEⅣ I

tqfuficai6:70
[Ma mum Marks : 70

peray?a otM d, th.tlffiar*zardffi t

Q estion No. I is conpulsory, anstrer any FOIIR <luestions from lhe reitqininS'

ydq yfl * qtfr ,fin ql wet{ q6 €M dd Affi t

Soh'e all ytrts of a question co secutively together'

1c'1 ffi+ f+i*t tiz (d)鍮湘濃 絲前 市

rり I高け″マイ→ 7'7τ 瘤゙ 縮 ′

8arr oα
`″

`“

,́'ο″ο″′́磁′ag′

rり お 雨 ミ

'―
請 諭∩冷

'動
け

“

′イ
“

d′

の Dヴ′S力 ″だわ
"お

,ぶaレ c_ο グ′′υ7θ

"C´ "bο`み

″θh電
“
な′S

l (1)衡 呵督さずHn'に 回 ヌ薫n哺ぎ澪 。‐ ■ざ蒻甫 さ ?

(→ 顧 ―璽 枷 市     O S・ ―W繭 市

Wllch ofthc Following control systcll■ llas no fecdback CICmcnt?

(→  C10SCさ10op contol systcm (り  。pCn‐100p contol systcnl

(C) fCCd‐ back control systcm  (d) autOmatic contol wStelll

(2)'R¬ ●ヽus aRoコ
…

ゅo・ in

R9→国
→
国

→C(S)

(→  Gl(s)+G2(9

0器
⑩)GKs)一 G2(S)

(d)GKs)G2(9

Wllat will bc thc transfcr fu"t10n of glvcn b10Ck diagFaln

R(s)→国
→
国

→C(ゆ

o Gl(s)+G2(S)

0器
o) G](s)― G2(S)

c)Gl(9G2(S)

(10f10
PTO
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(3)員市(■・ 1‐ゃ赫
'薔

口 食ヽR■3■Ч・ さ:

o器 =百缶   0器 ‐再缶
0器 =≠鵠   0器 =f鵠
WЪdch statemcnt is comct for ulllt posmvc fccdback SyStC・ ・■?

0器 =百缶   ⑥器=「缶
0器 =デ鴫5  0器 =f鵠

“

),日
'さ

ずhm繭 薇 亀 R誦 attgヽ uHфttu河ミ?

(b) Ro)

(c) R(,

(d)Rls)
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07

WЪ ch ollC Of thc fo110WIng block dlagram is cqulvalcllt tO tllC givcn b10Ck

diagrarn ?

R(s)

(a)    Rls)

(C)  R(s)

(O Rls)

PT0
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0事 f揃 輛 れ 熙 瑯 鮨 うて赫 躙 さ1ヾ a3面 ヾ n赫 漏

0■ ?

1007

(a)  0

(c)   2

(b)  1

(d)   3

The signat flow graph of a system is shown in figure. The number of two non-

touching loop will be ?

lb)l

(d)   3

.ne f取 ¬く鋪 爾謙四 ゃ。■f活ミ0希雨ミ?

C

０

　

２

０
　
０

Ｏ

　

　

Ｃ

＜ａ
　

　

“

1+SRC

SRC

1+SRC

l■ SRC1-SRC

~Hl    H2
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The tra$fer function tbr the diagram shown below is given by which one ofthe

following ?

1

1+SRC

SRC

1+SRC

l+SRC

1007

０

　

０

０

　

０ 1-SRC

(7) bi綱揃雨輌繭器き
R(s)

GlC2
〔01+GIHl十 G2H2

(C)1年 Gi■1+02■ +GlCJ2Hlち ld) 1-Gl― G2+GlG2H`ち

nlctansfcrttcionttOfふCWゞCm轟 ḧ tt igШcヽ :

0)

RS)

０

　

　

＜ｃ＞

GlG2

1+G]Hl+G2■
(b)

(l + crHr) (l + GrrL)

(1+GlHl)(1+G2112)

l c11-G2+GIG2Hl■(d)

PTO
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(8)｀1●衡 Ψ
=:

(a)   や

(6 of16)
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tMKa(c) --1-

Mason's gain formula is :

(→
型
粋

(C)   

Σ ガ`t△

(9)― 希満 u“Чさ:

(al ■`きよ●
'国

で類■■動 赫

(b)蒲 漱 Чs‐ 櫛 赫 ●,赫 赫

(c)¬ な qs"和 赫 弔鋪 鮨 赫

ld)爺 ね ■s"和 前 鋪 れ in

■llc dcsirablc fcanes ofa scnomotor arc:

(0 10W rOtOr henlaand low bearmg mcdon

(b)hiま rOtOr搬 ma and Egh bcanng fnction

(C)10W rOtOr lncrtta and hi♪ beamg ttction

O Hgh rOtOrlnettaand low bearlng mctloll

oo F鍮ミX"爺さ:

(り  ヽ諭m蓼 「 ―

0)― 。Чl―

o)ヽ 諭

“

ぽは oЧ :衡論

… …(d)3嗜市

'さ

■資轟

Usc as crror dctcctor:

(a)SymchrO tansmlttcr and tcchogencrator

(b)SeⅣOmOtor and tchogcncrator

tCI Sb■Cllro tansmttcr and synchro contFd mnSfOmcr

(o Nonc oftllcsc

△
⑩)Σ

MK△K

O轟

°) 
ΣMK△K

O轟
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(a) ftavrc+rrft

1c; *ntft-rtt
tul sfu{{ft-qdq'ldqq

tal rq rorqf/rge sricld

Which of the fotlowing is a property of servomotor ?

(a) l-ow rururing spee<t (b) unshbl€ speed torque characteristic

(c) Slow response (d) High torque / inertia mtio

(r2) qfr t6S Z++a t oO +4{ fr€nqq, $) f+k f{Tq ner K ?*}fi-crftqdqi' d
gid{qr trgc qfuflFdArn :

(b)  暑

(d) KS

For a tachometer, ifo(t) is the rotor displacement, {b) is the outPut voltage and

K is the tachometer constant, then transfer function is :

。1)辞11さ¬前雨赫 前w調さ?

(→  KS2

(c)   K

(al KS2

●) K

(→  QЩ nぼ

●)諭

(b) 昔

(d) KS

(13)誦 m意 iヽ―

…
m■ ミ?

(b)

(d) A.S.+a

Which is not an elecfomechanical system ?

(a) Stepper motor (b) Transformer

“

)SN■lChrO (d)D C motor

(14)f諏―DtF→ 繭 可 uや。ミ:

O Css‐
sttLSE(う

    0)Cs‐ ■m sE(s)

●)Cs‐ 1既
Щ9    

“
)es=silm Ц9

St・・ ■y― statc crror can bc Wnttcn as i

(→  C“  sih SE●
)   ф)Cs 聖%SEls)

(C)   e"‐  llm E(s)              (d)  es‐  s吼
E(s)

PTO.
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(1っ 裁 甲 Ⅲ
'm 

α9=去含爛 億ミ命
干

ミ

(a)び封-0,葬円―ギ虚n暉口 (b)a載 -1,tおローデRや晰ロ

4討 -2,メЧH―→虎
'躊

碑
●)コき-1,齋雪―ギRm  (d)

r a contr。 lw゛cmヽゅrCSCntcd by a⇒ ‐キthcn tぉ a:

Cal "pC-0,■ r● Ordcr systcm (bl け pc-1,SCCond ordcr syStCm

(C),T-1,frst order sy● cm C)″ pC-2,詢 st OrdCr wstCm

(16)o6Ч ｀ 同 き 齋 呵 輌 円 ■ 劇 β tt J日嗜 ヵ H“ :2,4,-5,3ヽ 命 揃 詢 :

(→  ざ耐計          O)¬ 薇素11¬甫

●) aで5■            (0 千甫さずヽ ■ぎ

First coluFm CIClncnts ofRouth's tablc arc 2,4,-5,3 then systCm"11l bc:

(a)Stablc          (b)Marulally Stablc

(C)UIStabに         0)Nonc ofthcsc

(17)裁 亀命可爺 n市口 ¬■3,劇暉ヽ市 で喩甲回 S2+3S+9‐ Ot,豪活｀a―

tや嘔:

(a1 05             0) 1
●) 0 707            1tly 0 33
lF charactcn“お qudon of a sccOnd ordcr yЫ em is S2+3S+9‐ 0,隷

“

mpmg ratlo宙■be:

(a)05             0) 1
(c)  0707                  (d)  033

(18) qFr6 $qft * qcs frirft q fr'ia * qq srkmq 1p r5erfr i 
'

ta) ftrqZE 1t,1 uftmfcnP

(c) frrer*s{*t (d) qFr6f€dc

The largest error betwe€n reference input and output during the transient period

is called :

(a) Peak errot (b) transient overshoot

(c) Peak overshoot (d) tansient deviation
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(19)

(90f16)

帥 爺 揃 希腋 祠 n巧 騎 円 、 19-晋m/き榔 さ櫛 押 燕

‐ olヽ金2%きま新。HЧ 颯:=m?

(a) a0 tcre

(c) 0.a **g-s

0  0

●) ∞

⑩)     1

Kd1 10

1007

For a sc∞ nd order sy¨m,llaCal■cqucncy of o"illatlon is 10 radlscc alld

dampillg ratお is 0 1,wtt iS tlle 20/O scthng inlc?

(→  40 sccond          O) 10 SCCClld

●)04s∝ond        lCly 4 sccond

(20)亀Щ¬南 勧通爾 d、Ч¬1さ ?

(al   CllЧ
-1

(C)   こ1ヽЧ-3

What is the qpe of given block diagam ?

●) TVpC-1

1cn ttpC‐3

〔う  0

●) ∞

0) lot6rs

(d) 4 +su-s

(b)  C[。Ч-2

oゴ さボ 博

Type-2

None ofthese

Rls

り

０

(21) f{r$ zr{q-2 fi6rq ittq f+e{r c{ RR (rr 1ft *r <ra d'n

llD)1

(d)  10

For type-2 system, the steady-state eror due to ramp input is equal to :

l

s2.6s■ 8

s2+6s+8

PTO
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ffi frsrs + {€1sd c}f, orf,fu{ s{c{ Rrd i r fi-qrq tm'
(h) RR

(d) qcldiitr Rr<

10117

A systcm has multiplc polcs laying on imagintt axis,systcm Ⅵ″1l bc:

(al Marginal,stable     (D Stablc

(C)UnStablc          
“

)COndittonal stablc

(23)磁訂・:q[f補所ヽこu食o価 ミ:

R.小is

(.) cr${del{

(c) erRn

1a) wftkaRn

(c) 3r&{ fi-6rq

Given Nyquist plot shows :

(a) Marginally stable

(c) Unstable system

急 揃

゛ さ薇 囀

０
　
０

ｂ

　

　

ｄ

R。な is

stable system

None of these
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(24)
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輌 輛 q9‐卜機燕き
(a)0帥 Olq・ 欄 0° ｀ ヽ

lb)20帥 暉1● で町 18ぴ 雨`職

(c)20れ '響1・ 櫛 9げ漏 職

(d)つ0都シ響い櫛 9ぴ漱 競

BO“ メdごtransh師
“

∞ q9=:ζ :

la2 0 db7dCCadc alldぴ pllasc sh綸

o) 20 db/dccadc alld 18ぴ phasc sllit

lc)20 db7decadc and 9ぴ phtt shi■

e) つO dbldecadc alld 9ぴ phasc shi住

(25)―跡詢前
"・

やミ:

lab Wr‐ W゛J写 1

(C)W,=W♪J胃

(26)

Expression for rcsonant frequency is :

(al W,=WNI巨

(C)W,‐ W♪‖爾

ゴ定aヽ日論Чミ:

lal Ⅲ智GHい01最ロホ

0 ●H‐ や。た赫

(→  。 。ヽ ミ 頭 χ =―
:

●)■■` 町 r‐ o33

G) 3r&rfdc6dr+.{S

(d) {+in6t{S

lb)邦倫南負ζ←1,0)

(d) 1,3●輛r=067

lb)Wi=WNI爾

“

)Wr=W脚巨

(b)Wr=WN呼
(d)¬写

‐WIN暉

Bode plot is applicable for :

(a) Minimum phase network (b) Maximwn phase network

(c) Atl phase network (d) None of these

97)f諏 喩 呵 甲 (MF)'M=1｀ 静 1'さ マい :

The constant M circle for M = I is the

1

(al Stral」■llllC χ=― ,
(b) Critical point (-1,0)

1007

(C) Circle uidl radlus r=033 (O CirCle wittradlus r=067

P.TO
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o助 哉 亀 Wnw表 輌千 廊調 →取 煎 n青 命5師n計,ミ :

(al j清まン`          (b)赫 暉

(C) f｀R                  (d) 鍮

Ifthc noot locus branchcs crosscs the irnaglnary ms thc systcm bccomcs:

(0 0VCrdantpcd       (b)CntlCally dal lpcd

(C) Stablc            (d) Unstablc

c9)輛衡ζw師 ヽ諏四い中・
'薇

命金R鮪賢わ HHさ■:

い)亀 瘤調 象 職 詢 |

(3)魚劇 FttmⅢ  I

(C)｀Π奇哺佛TtManl
コ赫 ゔ 希 雨豪lミ ?

cal (A),(B)。 Ч[(C)        (b) (A)oЧ [(B)

(c) (A)oЧ l(C)           (d) (3)GЧ l(C)

Considcr that in a sぃ tcm 100p trallsfcr hFtloL addition of a polc rcsults h tllc

follo■ing:

(A)Rootiocus gcts pullcd to thc dght hand side

(3)Steadb― Statc crror is increascd

(C) SyStCnl rcspOnse gcts slowcr

VV■ lch ofthe abovc arc co口

“
xt?

(a)(A),(3)and(C)    (b)(^)and O)
lc) (A)alld C)         (d) (B)ad(C)

(30)野論 希薇ζw'3柳い崚セ載
=命

令暉口

'オ

平機さ:

(a)3輛           (b)5輛 薇 a尋冷

(c)41澪 象 1●瞼     
“

)漱｀前

Rootloclls oFa systcm havc 3¨ ンTnptotcs thCn Systcln may havc:

(a)  3 polぃ                    (b)  5 polcs and 2 aro's

(c)4p01cs and l zcro    (d)All abovc          (lX30)
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z_ ffq q:d +) srgr{i r

Explain ihe following terms :

(i) eiaetqe<

Transfer fimction

(iD (a6,1 3lEti({ 5uri6

Damping ratio of a system

(iii) e{ ZE e[{is
Velocity error constant

(iv) ft-€qq + 3fl{q ft-€

Staring Point of root locus

(v) ft{irq a+ 3m{rq

Control system comPonents

(13 of16)
1007

12x5)

(5+5)

PTO

3 0 0-W● t―W鋪刹 市nw¶モ餘Rl

Compare the open - Ioop and ctosed - loop control system'

(ii) ft7 i sSFd <is :qtE qil 3rd{ql rEEn Ils fffts I

Obtain the transfer function for the block diagam shown in figure'
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4 o)ヽ 爺 専洒は n― 讚1・摘呵餓―
でF、。ゃ:欄回 uヽ■ 哺謳 諏 1

Explaln collstrucuon 2and worklng of A C scwOmOtOr and detcrllinc lts transfer

hlction

(ll Rt貪 鋼 ゴ計
―

■ 日ヽJ卵mに

'-1
Explain co“tuCtiOn and■ orking oFsynchro pa『                      (5+6)

5- tFg tdtq fffaur iir * asri €c a{ffiqr s} q{cqi I q{c $JBEqr ff ftq fcQlrdrcn

dqh*rftafffui I

Explain the unit step response of a linear contol syslenr. Define also the following

time response specification :

(i) frdc{cq
Delay time

(ii) E& €cs

Rise time

(iii) rN {sq
Peak time

(iv) rft{ 3rfddr{

Peak overshoot

(v) ftRq{cc
Senling time

6. (D q6 5{ff}cft f+ii'r f{6rq fq€6r 3lnmrqtm t{-6{sr ffifua t + errfr af +
fuq<rsq €fikd il6{-5 t r E qns an 6ftq t

54+5Si+5S2+45+K=0
The characteristic equalion of a feedback cootol system is given below using

Routh's stability critirion, find the range of K for which the system is stable :

54+5Sr+5S2+45+K=0

ヽ

(10)

(i〕  f■所ヨたR uoヽo[、0■ 輸 雨 哲■■aRu可輛彗 1

t0
GG)-sG+D

Sketch the polar plot for the system having transfer firnction as :

l0
c($ = G. l) (s+s)
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?. (i) . ft.irul iia fi Rrrdr 61tr$Ei lq{q *{ qrqq ftrdri:r<rcarE} t

Exptain the stability of control system Differentiate between absolute and

relative stabilitY.

(ii) qEfu€ €rlfudf+orqs{sEi t

Explain Nyquist stability citerion (5+5)

s. fi-6rq6rXrfu<cQlr{A+ ftqqftfuq t

Write the rules for construction of root locus of system (10)

,. gs1 q{ riftE QIqFrqi ftfuq :

Write short notes on the fotlowing :

6 f+iaur<ft tun :flialavtqFl{i+a I

Test signals used in the analysis ofcontrol system

(i0 Ma
Tachogenerator

ぃ+5)
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