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1. Transfer function of a system is used

to calculate which of the following ?

(a) The order of the system

O) The tirne cohstant

(c) The otrtput fot any given input

(d) The steady state gain

2. The tansfer function is applicable to

which of the following system ?

(a) Lineat and time variant system
-'$r".,tifu# and trme invariant

system

' (c) 'Lirieat 
system

(d) Nonr.linear system

P.T.O.
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FUNDAMENTALS OF CONTROL SYSTEMtru

abt
Note:

(i) sfisw arEnddqr+ rdtf,wt iiqw* t

All Questions are compulsory ani,each question is of I marh

(tt) qqT lq/,Tijr q ffitT 6Ft w tgrtr q dlwr qlap 67 qm € t
Only English version is valid in case of difference in both thc languges.

1. ffi Fmrq q,r dirur wor fqq { t mr

fTm fi'r+ +fuqr+'r { frrqr qnr t r
(a) ITfirqifiIiFrT

(b) qqq fuRiEF

(c) Rnrr+fira{r+fuqftT,h

(d) ftw at{srt&r

frq + t fus fiEErq *E etmu unm

rSrwrqmf ?

(a) WqelrqqqfrHfrmfrffitq

(o) rcr.t Er Tqq .{qfGlrfffr lqtF,rq

(c) Uqkflq
(d) dfrq

lu(
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3. fu {,sFt { frrcrn'r} cus sTltq iq

fiE*=TFT+nfrn r

fur{st-r
GlG2G3

5.

(a)

(b)

(c)

(d) 1+GrGrHr+GrGrlI,

rro fr+rq ot {*'a rrcr6 rrfi'fur {q-z
+ fliqr "rqr t ys+ *q q{qdq qqi ftt
{,-qrPon+ilft t

(a) 0 (b) I
(c) 2 (d) 3

rq* riwr-r q qriq rrq r++rq qI T<
qfrrg Ufer5r qn trtn ?

c(s)

1+GrGrHr+G,GrH,
GlG2G3

I + GrGrG:HrHz

(a)

(c)
5iurj

.,],f.'l

-9
5

9.
5

,:rl t,:-. , Ol,,;jf

i" (dI ?'i

l+G,GrGrH,+G,Gr[I,

fqr{sr-s

t

2233

3. What is the value of ffi *. *t
block diagratn shown in Figure No. 1

Figure No. I
GlG2G3

(a)

(b)

(c)

(d)

1+GrGrHr+G,GrH,
Gr9zGg

I + G,GrGrH,H,

GlG2G3

I +G,GrG:Hr +GIG2H2

GlG2G3

1+GrGrH,+GrGrH,

The signal flow graph of a sYstem is

shown in figure no. 2 The number of
three non-touching loop is

c(s)

Figure No.2
(a) 0 (b) I
(c) 2 (d) 3

The closed loop gain of the system

shown in the given figure no. 3 is

c(s)

Figure No.3

(b)
4
5

2
5

'-9
(a) T
(c) 3 (d)

GlG2G3

GlG2G3

(2)
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6. w Uq Fr+,rq + ftrrl-il sfuefrr Hr
FIIRTITT Fqtil{uT ts€ Fffirq or slrrur

. $rFT &rqe Frfur {+il a}rn r
(a) Aq Gl tq
(c) sn+'r (d) qfir+q

7. nilrqfr qrtr vqtilzr rrr qr{ot-+r
qnffiq{q frTH { + frilr+ ![ckT: $flf+d
rnrit
(a) dtgfrf

x(c) 
R

o) *"+
(d) sqlq eilqF

8. qs'fir#t ?i{qtn RItq{ gk t
(a) ttfi,silrd uragk
(b) Buf,rs?EnrdT unrgk
(c) ftsqRIgk
(d) qrtr*qmnffiTwrgk

9. ftffii g'q {, frz;1q qftPrfird u,t fuW
r1< ftv6 srw u''{+ iq qfql tet *'t+q
frf'frq frerrr{ ?Ft r{FT fu-fir d'n r

(b) 45o

(d) r80o

(a) oo

(c) 90o

10. *x t16 frrs qrr qqt +cr { qqui

ffid'q? FFT- + qrq fo,qr qnr t r
(a) sn+ffisftrdq

O) trqqH.qr.ffi

(c) fuqd"rqsTR
(d) friluftTitl'

11. vfi'l1+ rmlr (Type O1 ftmru + 31rq
q{ dtr
(a) YFW
(c) i qF

qr$nwr !F
qs'Eq

(b)

(d)

(3)

Laplace transform of the output
respoisc of a liaear system is the
system transfer fuiiction whon the
input is
(a) a step signal
(b) a ramp signal
(c) an impulse signal
(d) a sinusoidal signal

9.

7. The
A.C.
by
(a)

o)

11. The.Spe,Q,system
the oiigrn' "
(a) No pple
(c) Two pole

torquo-speed characteristics of
servomotor is latgply affected

Voltage

* *o speed

x(c) E
(d) Supplied frequedcy

A slmchro tunrrnfrer rpceiver unit is a
(a) Two phase a.c. device

O) Three phase a.c. device
(c) d.c. device
(d) single phase a.c. device

In cdse of synchro detector, the
electrical wro position of conffol
transformer is obtaiired when angular
displacement between two rotor is
(a) oo

(c) 90o

(b) 45o

(d) 18oo

10. In a field coutrolled d.c. seryometer
the entire damping comes from
(a) The armature resistance
(b) The back e,tn.f.
(c) Motor friction and damping
(d)*-Field resistance

,_ ,..t -:,1

has at

o)
(d)

Simple pole
One pole

P.T.O.
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t2. trrR-I (rype.t) BltFtq + frq qrqtlfiTr

ftt+{rtqftgnqfi&t+aqt*'ft r
'(a) 1

(b) oo

(c) o

(d) 10

13. wfu+rq +frfur r(t) tE qfr vir c(t)
d fTr{ effiE tr+q {+rtq eru uqfirc
fufl qril t r Es ftorq 6r drrq wrq
eqr6rn r

# .r#+5c(t)=5s(t)

(a) G(s)=e*;3
1(b) G(s)=plffi

(c) G(s)=e#
(d) c(s)=1$!

14. qfi'tdq qqa srqfisfrfr frsrq gnn+ {
qFq qir€xr { t, qq qt eq firaYI Hrri
Ytsffr str yO = te{, t > O d * frofq
Or dftur16rrtFlrdrn f

(.)#
s(s { 1)2

1

s(s + 1)
(c)

qs' firirur Hsrq or siilrqt 
'ram

T1s; =#;,.iTq.,ts',ffior
?&{ t w ftrqrh'+,HfiFd+sdqr tq x

(a) 1, (ct)

(c) 3

15.

(b)

(d)

O) ?u,

(d) 4

12.

2213

lil case of type-I system, steady state.
error for parabolic ihput is
(a) I
(b) oo

(c) o

(d) 10

The response c(t) of a system to arl
input r(9 is given by the following
differential equation. The transfer
function of the system is given by

# *fifl*5c(t)=rs111

5(a) G(s) -ffi"- 
5

I
O) G(s)=Ftr.s

(c) G(s)=#
(d) G(s)=#H*

A linear time invariant system is
initially at rest, when subjected to a
urtit step iirput gives a 'response

y(t) = te{, t > 0 the transfer function
of the system is

(a)#

13.

t4.

(c)

(a) I
(c) 3

s(s + 1)2

1

s(s + 1)
(d)

15. The transfer function of a control

system is given as T(s) = Ff * *
where K is the gain of the system. For
this system to be critically darnped,
the value of K should be

(b)

(d)
2

4

(4)



EEsO5

16. w' frfirq iDT dilq .IFFT

. G(s)=ffit,q{T
fffirq?rTrFrr *rmqmqqr: fi t

(a) 4,9

(c) 9,7

o) 4,7

(d) 7,5

17, qqr ftFftq irrr frffirq 6t qffieftq

VqTfiUT

o ff * 8 qP+ 15 c(t) = 16 u(t)t

qffiqa fuqr qfrr t, Fs t{ dn eEqH

a rr6tr5 qrqfu dfu++rCrnrg fiiqr:

d'ft

(a) 0.25,2 (b) 0.50,2

(c) 0.25,4 (d) 0.50,4

tB. qE" filfirq $T dil{ur qrn

G(s) = F#tr wrt€q
ftfu iq nfr sm *i r$Rrq qn *' z

etil{rfr wnr { qckd di { t+inr non

tqq C$wt ftt ergsqfiilffi 7

(a) 20
!(c) 3s

o)N
(d) 4s

19. qfirdrnfi{a. {r{fiuT 2sa + s3 + 3s2 +

5s+?=o#ffit[nfu.gs+{+
qrt q{qrq{fiwfi ? '

(a) o

(c) 2

(b) 1

(d) 3

(s) ?233

A system has Hansfer function

G(s)=ffithe
type and order of the systerp are

respectively

(a) 4,g (b) 4,7

(c) 5,1' (d) 7, s

A second order system is defined by

differential equation r#)* 8 #
+ 16 c(t) = 16 u(t), the damping ratio

and natural frequency (rad/sec) for

this system are respectively

(a) 0.25,2 (b) 0.50,2

(c) 0.25,4 (d) 0.50,4

A system has transfer function

1

G(s) = ;2;02*, I For a step input it

is required that respoose Settles to

within 2 percent of its final value, the

settling time (in sec.) is ?

(a) 20

(c) 3s

o) 40

(d) 45

16.

17.

18.

19. The number of roots . of the

chmcteri*ic equation 2sa + s3 + 3s2

+ 5s +.7mfu,that:lies in the right half

of S plane is i' . ,., ;it.;';., ,'

(a) 0- 'r' O) 1

(c) 2 (d) 3

P.T.O.
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20. {liM aftT $'gqq Rtrt rT sqrerfr qq€

iFrM: 3, s,+,i, ri,rsqr iflH?t i 1+.

(a) w'Itr frq s +{ +qr{t qtt qn

O) d {n t{€ s +{ + qrq q{ ff'r
{kt r

(c) qt W rqg s wq s'qrq sni qrtr

{ferat r

(d) ltm.W kt s qh +qr{ qti r+'r
+ffsdt I

2t. qft qrqq qq ftrsrq qr qftrsmfirro'

nsctor1+6fu5=od,d
{€+ rrdt kg w 6 s{<:s{ftq irqo or
qHf,IIIT T

(a) 0 (b) 2

(c) -1 (d) -2

zz. vort g#r+{r Fr6rq $T qil frg w fu
{qr-+ { wiqT tlqr t qs frmrq ?n qSor

FF ffirtsr rfiFn HT ITFT Hr frn z

fuidgr-4
K(at @

o)ffi#; j

K(s + 3),., .,(c) ;Ctr
Ks(d)ffi

).'t'tt

L., r. .tC:-.

'.ts';t,1,'- ^

':.,,,- l:, , '.'
,',nt- r

(6) xB!

First column element of the Routh's

table are ,, ,,+,1, z r"rp"rtively. It

means that
(a) one root is in the left half of S

plane
(b) two roots are in the left half of S

plane
(c) two root are in the right half of

S plane
(d) one root is in the right half of S

plane

If the characteristics equation
of a closed loop system is
.K
1 + ;i;1517i = o, then cenuoid

of the asymptotes in root locus will
be
(a) o
(b) 2
(c) -1
(d) -2
The root locus of unity feedback
system is shown in figure number 4.
The open loop fiansfer furrction of
system is

21.

22.

Figure No.4

(a) #;T
", 5['f ,3

K(s + 3)(c);ffi
Ks(d) (s+1)(s+3)

20.
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Zg. qrlTfiq 6r qf,r qq dilrur rmrr G(s)

K(s+5) -\ \
H(s) = dffirt qs+wk€
rM +rt'$i ii frq ?Fqi it + +{ t se
tr
1. gs*'rro sr<.s{frq tqr t r

2. qa orefro' qqT t et<fi{flkd
ertrt r

3. ztr qmkr o{ET + q} qR

q<fqr{frerffrt 
r

4. {s{nq[ar effifivcfisct r

(a) l*2 (b) 2,3
(c) 3,4 (d) 1,3

24. qfi'ft{xtrr furq ?il qat FF dilq
q'fiq G(s)HG) = ----4-- s(s + 2)(s2 +2s +2')
t r rv*'Ae kg w { sr<rsvft tcrqT

urwqrtrrfr'
(a) L b)z
(c) 3 (d) 4

25, ffi terqq,) qqfrqrm*qfrt

o) fi=o
(d) 

fr=,u

qrq. Fffirq *' tz rlq ilqr 2 {[q t, Es+
d+ qttc + qffHlur €fltq { tar+.
qrqfu qfi€ { grfi;svft tqt ut ura

Cl$e'frsftqrrs) fuffidrn t

26.

(a) ff=,
(c) fr=t

(a) -2W
(c) -280

(b) -240
(d) -320

a tB!
A system has open loop transfer

tunction G(s)H(s) =, 
Klt l 5)=,

(s+lXs+3)'
Which of the following are correct

for root locus of this system.

l. It has one asymptotes.

2. It has intersection with

imaginary axis.

It has two real axis intersection.

It has two zero's at infinity.

(b) 2,3

(d) 1,3

23.

3.

4.

(a)

(c)

L,2

3,4

24. The open loop transfer function

of a control system is given by

G(s)H(s) =rC . Number

of asymptotes of its root loci is

(a) 1

o)2
(c) 3

(d) 4

25. Octave frequency ranBe is given by

26.

(a) fi=,
(c) fr=t

(a) -ztrJ
(c) -280

o) fr=o

(d) il=,u

A system has 12 poles and 2 zeros. Its

high frequency asymptotps in its

magninrde bode plot has a slope

(decibel per decade)1{

o)- -240

t4- -rzo

P.T.O.
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27. \16.kdq fiq lffirq Er FtrtUi q<RuT

4utrTffid+vmterS+m
srqfr dkfi sfr iffirg iEI rtFt toffir

atn z

(a) 2 ' (b) \E
(c) .F (d)

28. furc qar gF (N Circte) { tt = t tE
gt*tflmTffiqnfrn r

(a) 2 (b) ,li
(c) I (d) 

.f,

29. fis( qlrqrq Tf, 1tr,t Circle) { vt = t tE
f{q ri t rrqr r

(a) *rm tut * = -*
(b) niFmk€ (-l,o)

(c) TtTfr{qTr = 0.33

(d) frTkqT r=A.67

Ju. r{ct-'FiEi-q iF'q<rflT rFFt iFt rIIFR gIRGI

Eikr fug (-t,o) t Uq,nr d + ss+t
ahrWrtu'orqnfrn

(a) qI{T

(b) -1++
(c) I ++
(d) effifrd+

"o.t'

' 2233

27. A second order system has overall

4
transfer function given by ,, * Z, * +:

Its resonant frequency (rad/sec) rs

(a) 2 (b) tt,
-(c) {3 (d) 3

28. The radius of constant N circle for

N= l is

(a) 2 (b) {z

(c) 1 (0)
I

lz

29. The constant M circle for M = 1 is the

(a) straight line, = - j

O) critical point (-1,0)

(c) Circle with radius r = 0.33

(d) Circle with radius r = 0.67

30. The polar plot of a transfer function

passes through critical point (-1, 0),

its gain margin will be

o) _1 dB

(c) l dB

(d) Infinite dB

tl'
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z. (i) +s{ fifdr qr qil q{flsi t

ExPlain Mason's Gain Formula'

(e)

Roll No. ! .............""""'

tqftrffi{ d'fr" 70

Madmum Marks :70

2016

FUNDAMENTALSoFCoNTRoLSYSTEM@
ffifimqrq:tr<dt1
Time allowed: Three Hoursl

^ rn aJ*Ha=rfriffi t

al" : (i) Yztqsqr a#t Plq#C'ffE-d'Ef{#rars?Fr+ t

Note:QuestionNo.liscompulsory,answeranyfivequestionsfrolntheremaining.
(ii) sda: sw+ P'# wil dt frqdlra-w7q 6 6?Frq t

' So lve all' parts of a question consecutively'together'

(iii) sdnnwfti 7+ Yudrncr+?fr( t

Stan each question on afresh Page'

\--r 7ffiqapirqffifiiffi€ t(iv) ei# lr,vre# # 'T f,{Ei+ +

onlyEnglishversionisvalidincaseofdffirence'inboththehnguages.

1. Hqqrit+}q{str}:
ExPlain the following terms :

(r) sqq Hiq ft{eq
First order system

(ir) qfiftffiM(il
Relative stabilitY

(iii) qftffidq qkiffi
Peak over-shoot

(iv) {inmrfiq'
Signal flow graph

(v) +qqFil
Phase Margin 

(2x5)

ieqr +

P.T.o.

w
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(ii)
(r0)

t *r Tr r-,sw qil{ t}-D(.r errs oTRE Egfil ffi+*. + srn st r

Find the transfer function (yD() of forowing system by Brock
Reduction technique.

2233

Diagram

1o+6)

3. frq Eht *{T{ qd +t sqsrr+ :

Explain the construction and working of the following :

(i) ftqqRrF+ta

D.C. Servo Motor

(u, rfi qq€T

Tacho Generator
(6+6)

4' (i) RI-s serq Hq +'ila +t wrt cq fufu w gfrro €rrPfir Err w yflil +tPq{ qq Tfi'Y{r{+

Derive the formula for unit step response of first order system and draw thecurve.

(ii) \m. YqF+vft krqur frsrq fqffir sfi{Hrqers n+fiq frH t + g,t *+ *. fui irsqffirto+ .K' st qtrq fiT qftFqq 
:

s3+3Ks2+IG+4=0

The characrcristics equation of a feedback connol system is given below. usingRouth's stability criterion, find the range of .K, for which,h.;y;i, ,tuut, ,

s3+3Ks2+Ks+4=0 
(6+6)
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s. .(i) FlEr srtstg+6Etqs(sa-{tq frxfr, +r \q uwrfaryrir6dtw :

^, \ 100 (s2 + 2s + 100),

Find "lr;-:;1'r1iil'.lJ'**,*on 
eror constants ror rorowins uq,rv

feeJUact transfer function: 
. I

^, .. 100 (s2 + 2s + 100\
Lr(s) = s21s + 4)(s2 + 3s + 8)

(ii) qtilozPsTqiq.q,l q{ rna +ttqq t

perivetheformrrlafordynamicerorcoefficient(5+5)

6. (i) '3{rqff, gfu' fqftlrwraI *i qrflE{ r

Explain the frequency domain specifications'

K
G(s;=T+rT

Drawthepolarplotforfollowingfiansferfunction:
K (6+6)

c(s) = lfrT

1' rffirqsTwfuqqiiq.a'iffi ]ffi' (12)
Write the rules for construction of root locus'

8. ftHvr{frreffiPdfis{:
Write short notes on the following :

(i) qr$H€slf{€k{rf,
NYquist StabilitY Criterion

(ii) d+'t,i. ++frt sfltq 6t 3Thn u,rqt

Advantages of Bode Plot over Polar Plot'

(iii) fryaq iT+,rq +' fqfirq qn

Conffol SYstem ComPonents (4x3)
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