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GANPAT UNIVERSITY
B. TECH SEM- IV (BM&I) REGULAR EXAMINATION, APRIL-JUNE 2016

2BM40Z: Control System Engineering

Exam No:

(10)

loop control ' 04

(10)

04

TIME:3 HRS
TOTAL MARKS: 60

Instructions: (1) This Quesuon paper has r,vo-sections. Attempt each section in separate answer book.(2) Figures on right ind.icare marks.
(3) Be precise and to the point in answering the descriptive quesrions.

SECTION: I

Q.1

(a) only give the l ist of exampre of open roop control system. Explain the open
system with block diagram, advantages ancl disadvantaqes.

(b) Draw the neat cl iagram mechanical  accelerorneterand derive the accelerat ion eqrrat io,  for i t .  04
t ( t )  Cive the steps to derive the mathenrat ical  rnoclel  of  physical  systern. 0z

OR

Q. 1

(a) Is servornechanism an automatic controlled closed loop control system? Explain it with neal
olagram.

(b) what is rotat ional mechanical  system? Explain the ideal ized components usecj fbr model ing 04
of translat ional meohanical  system.

(") Enlist all the rnethods to derive TF. 
0z

obtain the mathenraticar moder and TF for system srrorryn in Fig. r
with diagranr explain ail the rures of brock diagram reduction techniclues.

OR
Q.2

(") what is signal f)ow graph? Derive system gain (TF) for signal f)ow graph shown in Fig.2.
(b) with the exarnple of oLC and cLS proves that feedback reduce the parameters variation.

Q.3

(u) Evaluate the sensit ivityof transfer f,unction T(s) to variat ion in parameter K for the valLre K:l
for the system sho'n in Fig.3. Arso f ind magnitude I S 161 for o:5 racr/sec.

(b) Explain the synchro transnritter-receiver pair as error detector.
(c) Enlist al l  the benefit  of feedback in contror system Engineering,

Q.2
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SECTION: II

Q.4

(a) Draw time response for 2nd order control system and indicate all specification' Derive

expression of any two specifications'

( b )Theopen loopTFo faun i t y f eedbacksys tem isg i ve r rbyG(s )= | (5 ( f 5+ l ) ,Whe reKandT

are positive constant. By what factor should the amplifier gain be reduced so that the peak

overshootofuni t .s tepresponseof thesystern isredtrcedfrom60%to40Yo?
oR 

( lo)

What is the important of steady state Error (SSE')? Delive the SSE' eclrtation tbr type-0' type-l 05

and type-2 system for all three standard input signals'

(10)

05

05

Q.4

(a)

(b) A unity feedback (negative) system has open loop TF C(s) = K/s(s+2)' calctrlate the value of 05

ga inKso tha t t hec losed loopsys temhasas teadys ta te t l n i t r a l l pe r ro ro f0 . l .Wha ta re t l r e

corresponding damping factor and peak overshoot to unit step input'
I

Q.s
(a) Sketch the root locus Plot

G(s) = K/s(s+4) (s+8)'

(b) Write the stability criterion

stabilitY fi 'om it.

Q.s
(a)

(b)

Q.6

(a)

(b)

(c)

(  l 0 )

of unity feedback system with an open loop transf'er function 05

of Hurwitz and explain construction of Hurwitz deternrinants and 05

OR
(10)

Draw the bode plot for the following TF C(s) = 4 (s+0'5)/s(s+0'2)(s+1)' Find the l) Gain 05

Marg in2 )PhaseMarg in3 )Ga inCrossove rF requency4 )PhaseCrossove rF requency .

For characteristic equation s4+5s3+5s2+4S+K=O, using Routh criterion calcttlate the range of 05

K for the system to be stable'

(10)

W|rat is system stability? Draw tlre regions of root location for stable, unstable and lirnitedly 03

stable systems.

write advantages of root locus over Routh criterion to fin stability' write first four rttles to 04

construct the root locus.

what is frequency response? write the steps to derive frequerrcy response' 03

END OF PAPER.--.--
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