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Answer ALL Questions 
Mcrks,

i. write the N{ason's Gain Formula. 
-;:{;t;Sf

2" ?*&at is block iliagrarn? What are the basic components of block diagranr? 2.K:.at

-1. Distinguisli between type and order of a system. 2,1{2,co2

4. lr.'lention the tirne domain specifications. 2,Kt,co2

5. Define Phase Margin. 2,Kt,clo3

6. Write the expression fcr res*nant peak and resonant frequency. 2"K7.coi

7 " What is the necessary and sufficient conditions for stability? 2,R2,co4

8. How wili you find the gain K at a point on root'locus? 2,K!,co4

9. I,\,trat is selies compensation? 2.i{t,co5

I0. Draw the S-plarre repres*ntatic''n ot'lead compensator. 2,K2,ca5

FART-B(5x13:65Marks)
Answer ALL Questions

li. a) Obtain the closed loop transfer function C{S} i R(S; using block t3.K*cat

Ciagram reduction techniques.

OR
b) Write the differential equations governing the mecha-nical rotationatr

system shown in figure. Draw the torque-voltage anrl torque-curreni
electrical analogous clrcuits and verity by lvriting mesh and node
equations.

Kl - Ret*ember; K2 - Ltnderstand; K3 - Apply; K4 - Anafi;ze; K5 - E,:aluate; Kd - Create
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12. a) Derive the expression and draw the rfisponse of second ofiier systeln /-],i.-l,cgi
ior critically danaped case \,vith unit step inpr"rt.

GR
b) Cqrnsider the uniiy feedback system with a closeC loop transf"er i-t,Kj,co2

function C(sllR"{s) .- Ks*bis2+as*b. Determine open ioap transf,er
function G(si. Show that stead-v state error wiih uirit rarnp input is
given by {a-k)ib.

13. a) Sketcli the *:ode plot for the foilowing transfer function rrnd determins 1i,K3,td):]

the syst*:r gain K for the gain cross over &equency to be 5 radisec.
C(s) = Kri'i( l- C.2sX I +0.02s)

$R
t,) Sketch the polar plot fbr tlie follawing transfer function and tind Gair: 1-3,(-1,coi .'

cross over tiequency , Phase qr0ss ovei' ftequency, Gain margin and
Phase margin. C(S): l/S(l+SX1+2S).

14. a) The characteristic^ polynomiai of a system is t3,Ks,cD4

s'+gs6+24ss+Z4sa+24s3+24i2+23s+15:S. Deterrnine the location of
roots on s-plane and hence the sta-bility of the system.

GR
b) Construct the Nyquist piot for a system rvhose open loop transfer t3,K.3,co4

function is given by G(s) H(s): K(1+s12153. Find the range-of K fbi
stability.

15. a) Consider a unity feedback system -rvith open lcop transfer funetiol i-l,Ks,cos

G(s): KJs{s+-l)" Design a lead ccrmpensator to rneet the fo}lorvilg
specifications. {i} Phase margin of the syst*m is 45o. {ii) Steady stare
error for rarnp input >i/15. (iii) Gain crossovcr frequei:ey < 7.5
rad,'sec.

CR
b) An unity fsedbaci.. s--vsteni has open locp transfer function of 1i,K3,cos

G(s):1orr1t +2s). Desip;n a suitabtre lag oompensator that the phase
margilt is 40" and steady state error f,or ramp input is less than or equal
ta 0.2.

PART - C (l x 15: 15 F{arks}

16. a) A tinity feedback controi s-:,stem has on open ioop transfer fi-rnction 15,K3co4

G(s)= Kis{s-+;ls+131.Sketch the root locus.
CR

b) Dsrive the expressir:ns lor Time dr:main specifications v;ith unit step 1S,Ki,cc2

input.

Kl - R.emember; K2 * {Jnder.stend; K3 - Apply; K4 - Analyze; K5 : Evaluate; K6 - Create 12068


