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SARDAR PATEL UNIVERSITY
EXAMINATION — 2012, SEMESTER - |

PS01CINSO2 - PRINCIPLES OF CONTROL 5YSTEMS
Wednesday, §—12 ~ 2012, Time: 10:30 am to 1: 30 pm

Total Marks: 70
fiitde: Figreras (o the mght imkcale maximem marks,
Q1. Multiple Cholfce Cloesiions-

fa) Asystemizssaldtobe ... - when its responze to inpul as well @5 bahawior 1o [1]
extarnal disturbance s unpredigizine,
(i tinear  {ii} Moninear (i) Detervinistc (v} Stochastls

(b For block diagram reduclon purpose, blocks which are connected in Series gat [1]
crien e Akgebraically,
(i} subtracted (i) added  {ill) multiplied (v} divided

{£} A node having incoming and outgoing branches in signal flow geaph is called as - [£]

- (iy feedback op  {ii} chainnode (i) pathgain  {iw} seff loop

{d}  Laplace sansform of function cosut is [1]
(i} @/ o?) (i) 14z ea)l () 1i(s-a) (W) s/{eT+ o)

&3 th lime responss ana’rg,-'sis, real parl of complex roots controls the amplitude while [1]
imaginary parl ¢onlrols the frequency of damped oscillation where condition satisfied is &
is damping ralio)
NE=8a (i) =1 {niy £=1 (Vi0=E=1 :

{ft A lnear lwme invarant system i said to be ._._._......., if for bounded Input #is output [1]
oeclliztes with conslanl kegquency and ampdliude,
(i) unstabla (il} critically stabba (il condilionally stabla  (iv) absclutely slabke

fe) The focus of clesed kop poles oblzined when the sygtem gain 'K iz vated from [1]
0io iz called 25 -
() Dinect RootLocuz. (i) Nyquist plat () Bodeplot  (iy) fnverse Roatlocus - -

{h} .' The plot ebain by joining the points which are tips of vactor M2 for varlous values of a,  [1]
starfing fram 0 1o = iz knowm as;
(it Root locus piot (1) Ruth Hurwitz péat (i) Myguist plot (k) Folar plot

0z, Shorf ainswer type questions — atlempl any 7
(a) Wite equaticns for sensitivity of closed loop and open laop contred RyRbAm [
(b} Sketch block dingram of an air-condilioning systar of 3 car where the driver sels the {2]

{ch
(d}

{e)

desired intevlor temperatura on & dash boeard panel, List advantages of closed oop,

Detarmina the transfer functlon, if impulse response is e @ainst #
# gystem has poles at 3 = -8, 5 = -3 and zera at £ = -2, represent it on s-plane and write (21
fransfar furction for it

Deaw he signal flow graph for the given system equations: -

) "l"_: = G11'|"-1 + Ga"“”a] 'fj = G4?1+ G:EY? + Gu.-"fru.. 1'I'I..-,| = GE'T.: + fog
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(i Determine stability of given characteristic equation by Hurwitz method, 57 + 5%+ s +4=20 2]

(g " Find the natucal frequency and damping ratio for the system wilh ranster funclion, [
34

L ) T L —
t) ST+ 425+ 36

(h)  Write the condilions lo determine number of branchas, from pobes and zeros in Root f2)
Locuzs method.
{i} Listdifferent methods throupgh which fraquency response is genersly plotted? [2]

Q3. [a) Use bock diagram rediclbxn technlgue and hence obtain the transfer function: © 7/ R, [§]
G/ X Y and fnd totad C of syslam.

— Gd

1 Gz ek}

E 3

2 P

{f] Reduca the givan block dizgram Io #s canonical form and hence obtzin the equivatent  [6]
ranefer function. .
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(b} Obtaln the expression for C1 and G2 for the given mulliple input multiple oulput system.

R1 . Gl —r Ci

G1 J

B2 G e 2

. {z} Find the overall fransfier funclion by uslng Mason's gain fonmuly for é;ignar flew gragh.

G

-Ha

-Ha

k] Explain how polentiometers can be used in DC and AC motor condrol Systerms.
N oR
-— (B} Oblgin the solution of given differential equation: where v+ =0 & y{0+)1 =8

o :
Ff+5%+ﬁy=]1&'

Q5. {a) Examine the stability by Routh's eritarion for 55+ 267 + 84" + 1257 + 2022 + 165 +16 =1,

[E]

e

[E]
[&]

[&

(b) Skelch Time response graph nealy and define each lerm of Transient response [€]

specicalions. Find Dalay fime (T}, and Setling me {T .} for given transfer function.
1040

G3)=

F+155+140

OR
() Dlscusy different lypes of Stabllity of a systam,

Q8. (2} Wrile lhe General steps to solve 1ha problem on Root Locus.
(by  Sketch tha raugh neture of Foot locus for a unlty faedback system having
Gist =K s (3 +4) s+ 2

OR
{ti} Deline the terms Gain margin and Phasa margin and explain Folar plot and M -dpkot.
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