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l Attempt all questions.
2. Make suitable assumptions wherever necessary.
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State and explain sufficient and necessary conditiou for system stabirity
Define: Rise tinre
Define: Stead,v state error

The response y(t) of the system with G(s) = ] ,o a unit srep inpur u(r) is

-. . (Assume z-ero initial condition)
8 pind out a darnping ration of a unit,v feedback system with C(5'; :
9 State the disadvantage of R-H criterion.
l0 What is Gain margin?
ll The transfer function of the system shown is

Short Questions
Deflne: Control system
In Force - Current analogy, Mass is analogous to *_
List out the advantages of Phase-Lead Compensator.

12 Define rvith suitable example; Loop & Self loop.
l3 Explain Break-awav and Break-in point.
14 Wliat is polar plot?
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A coupled spring-nrass system
equations describing the system.

OR
shown in the figure. Obtain(c) the d ift'erential t.)T
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Q.3 (a) Define: State, State variable, State trajectory
(b) Derive C-'orre larion Fletween'lransfer Function and State-Space model

(c) Obtain a stare-space rnodel of the s.v-stcur shown in lbllowing tigure.
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Q.3 (a) Define:
(tr) Derive
(c) Obtain
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Derive the expression fbr Rise time tbr a second ordcr control system subjected 03

to a Lrnit step input.
Usrng Routh's criterion check the stability of a system whose characleristic 04

equation is given by,r''' +3.si + 5sa +9.rt +B,sr +6.v+'4 = 0
What is Root Locus? Draw the Root locLts for a Lrnity feedbacl< sl-stem having 07

Li(s)

System sensitivitl,, Peak overshclot, Settling tirrre

sensitivity, sf of open loop and close loop control system.

a state-space representation of the system shown in figure'
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luuction 5 (s't : is to bc 07

c(s) =
4s

Derive the expression for peak

subjected to a unit step input.

OR

overshoot for a second order control systctx 03

Derive thc expressions for error constants K,,. K, and K., corresponding to 04

step. ramp arrd parabcllic input respectively,
Drarv the N;'quist plot 1br r!(s) : t,ls(s - 1.) and conrrent on systern stabrlity. 07

Deflrre: Frequency responsc, Ciain crossove-r frequcncy. Phase rnargin 03

What is polar plt-rt? Draw the polar plot consideling a unity f-eedback systcrn 01

r.r. ith open lcrop transfer functirrn 6 (s) :
Srarc;rnd explain comnerrsalrlr2-Explaix Plxrse-Lea<l eoslp€esattre i*.Jeteil &i --

OR

Q.5 (a) DiscLtss rn brief irbout PllJ corrtroller, 0J
(b) What is phase-lag colnpensator'? Discuss advantages and disadvantages of 04

(c)
phase-lag conr pellsator.

A unity feedback system with open Ioop transfer

compensatcd to mcet the fbllowing specitications:
. Damping ration { : 0.5
. Damped natural fiequency @,: 4 rad./ sec

Design the lead cornpensator to meet the giverr specifications.
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