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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.
Each questlon carries 10 marks and may have a, b, ¢ as sub questlons

PART A
(25"Marks)

l.a)  Write the Manson’s gain formula. [2]
b)  What are the basic properties of SFG? [3]
c)  What are the standard test signals used in control systems? [2]
d) Distinguish between type and order of a system. [3]
e)  Define a stable system. o o [2]
f)  Explain the basics of root locus pEot P [3]
g) ... \What is polar plot?.. et et et 2]
h)  Define gain and phase margins. [3]
i)  What is state diagram? [2]
J)  Mention any four advantages of state variable representation. [3]

PART B
S P : (50 Marks)
2.a) ‘,‘Compare the AC and DC servomotors




What are the chafracteristics of sefv-ornotors? i d .

Find the overall gain % for the signal flow graph shown in figure 2. [4+6]
S

Flgure 2

__The open- Ioop transfer functlon of a un|ty feedback control system is glven by

G(s) = - -. Fmd the natural frequency of response, damplng ratio, damped
frequency and time constant. [10]
OR
10(s+2)
For unlty feedback control system the open Ioop transfer functlon G(S) —m
.Fi'n'd the esswh"en th'e input is r(t) """ 3 2t +3t And find K, , \,;“and Ka. [10]

Determine the RH stability of given characteristic equation, s*+8s®+18s”+16s+5=0.
Sketch the root locus of the system, whose open loop transfer function is,
K(s+15)

GivenG(s):+. Find K so that the system is stable with, a) GM=2db,

s(s+2)(s+8)
b) PM=45° [10]
The open loop transfer functlon |s glven by G(s)H( )_ K(l+4ds) Determlne the
‘ a+9a+2)
stablllty of closed Ioop system,”" e [10]
OR
The open-loop transfer function of a system is given by
G,(s)= K
S(1+0.1s)(1+0.2s)

Design a lag-lead compensator to'meet the K,=100sec™ and Phase margin > 30°. [10]



b)

10.a)...-Define: i) State..‘.--"; »w ii) State v.ar'giab.l'ges

iii)-.Sfate..épace represe’intatiion.

1 0
Find the state transition matrix for the following matrix, A:{ L J.

Obtain the state space representation for the following differential equation.

y+oy+7y=114
Where ‘y’ is the output and ‘u’ is the input.

i OR

“The state equaititin’"o’iE a linear-tirmie invariant syste'rh 'i's"'given as,

X {o 5}X+{ﬂr andy=[1 1]X,

-1 -2
Find the transfer function and draw the state diagram.
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