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a) Distinguish b€t$ccn the lbllowing.
a) I-inear and nonJinear control systcm.
b) Irecdback and lied lbnvard conrol syslcm_
c) Opcn loop and close loop control systelt1.

Assume suitable data *hgrevcr Decessarv.
Illustrate yout aNwer uecessary with thc help of neat sketches.
Use ofpen Blue/Blaok inVrefill oDly for &rilitrg the answer book.
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8b) Write thc differcntial equations for the mechanical system sho$x in iig. Also obtain an
anelogous cl.ctricrl tircuil basc,r on fi'rte.rolrage arraJogl.
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b) trom the Ulock diagram shown io fig. bclow. draw the corresponding signal flou' graph

and evaluatc close-loop transl'er function using Mason's gain formula.
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2- a) Dcile the tmnslbr function if x2 is the output and (t) is iryut.
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l. a)

6. r)

i) w,
iiD wd

For the svsterd having T F- .-q-, for udily steP input deterrDine
q- !5s+64
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ii) !
iv) Time for peak overshoot fp.

b) I"or the system shown in tigr..re oblain close loop transler function, dampitrg ratio natual

liequcncy and output responsc ifsubjected to rnit step input.

R(S]

c(s)

b) For a system with chaxactcristics equation

f (s)=s6 13t5 * o.+ *6sl + 5s? + 3s + I = o

cxamine stability.

5. a) Sketch the root locus fi)r t'ollowing having
K
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cG)H(s)=
s("2 * zs t:)

OR
Iind thc valuc ofK for r;-.707 from rool locus of slstem haling

G(s).H(s)= k 
--" " s(s + 2 )(s -tr)

7. a) For unit feed back sysle l
. 800(s+2 rG{s}=.' s'(s+ l0)(sr +tt)

Sketch the bode plot. asvrrptotic in naturc. Comnent on stabilit).
()R

8. a) Give the steps to solve probloms by Nyquist Criterion. Also slate advantagcs of Nyquist
plot.

h) Slate the advantas$r and limitations oi liequcncy response method

9. a) F1nd the state transition Matdx of state equatioD
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b) Obtain state space modcl olthe systeDr wilh transfer function
yG)= 6 -u(s) sl +6sl+t tS+6

OR
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OR
4' a) For s),stcm s4+22s3+l{)s2+s+K=0 find K(mar) and (D at K(mar).
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10. a) Explaitr the tbllowing terms.
0 State
iii) Stato cquatiors

iD
i")

State lariables
State transition matrix
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b) Examine the obscwability ofsystem given helow
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11. a) Explair lbllorving properties ofz-lransfomr.
i) Linearity ii) Shifting

b) Find &e inversc Z-transftrrm of:
7. -0.4

7

i)
zz +z+2

OR

12. t) For samplcd-dara system, find the response to unit steP i[put.

T 1 sec
r(t)

b) Explain the working ofsampled data contol systcm.
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