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Note: This question paper contains two parts A and B.
1) Part- A for 10 marks, ii) Part - B for 50 marks.
e Part-A is a compulsory question which consists of ten sub-questions from all units

carrying equal marks. . : : .
S I S G {___Part—B c0ns1sts of terf questlons (numbered from 2 to 11)_._can'y1ng 10 marks each From___'?- A
e S ¢ach unit, there are‘two questions-arid the student" should answer one’of them. Hereel" ¢ ° T

the student should answer five questions from Part-B.

PART- A
(10 Marks)
;"What is meant by nora Imear system‘? [1]
‘Definé the transfer function. N B S [M.x /%
Define the order of the system. [1]
State the Routh’s criterion. [1]
What is polar plot? [1]
Define the gain margin. [1]
Define the steady-state accuracy. [1]
‘What is'the need-of PD controller" A ST A ST [ A 7
;'-.Deﬁne state variable. [1] - N
Define observablllty T -
PART - B
(50 Marks)
What are the limitations of open- leop systems" Llst lhe advantages of: closed loop.__ P
_systemover open loop systems 1 K - - P
Thé mechanical system consisting of two dISCS whlch have dampmg between them and 4 ot

also between each of them and the frame is shown in figure 1. For this system, (i) draw
the equivalent mechanical network, (ii) write the performance equations and (iii) draw
analogous electric network. [4+6]




;"What are the necessary and suffiuent

AE TS OPET TOOPSIATNIET THREHOR W BT T8R8 s(s +l6s+50) """ o

leen the open loop transfer functlon G(s)— Sketch the Nyqulst pthl

i'"-and 1rrvest1gate the apen Ioop and ClOSCd Td@p systems stability.

__..Deslgz,n_a_phase lag network for a plant wnh the open'loop transfer funetlon

Figure 2
Explaln the AC Servomotor and develop 1ts block dlagram
ep 1nput :
A un1ty feedback system is charactenzed by the open loop transfer function
G(s)= 3 . Determine the steady state error for unity step, unity ramp
s(1+0.4s)(1+0.65)
and unity acceleration inputs. [6+4]
OoR

'I'I}ditions:""of § Bility for lmear irhe 1nvarlant

A feedback system has the open loop transfer function of G(s) = > Ke . Find
s(s” +3s+6)

the limiting values of K for maintaining stability. [4+6]

__Denve the expressmns fel frequency domam spemﬁcatlons D

?5(‘1 +0.25) ¢

Draw the bode plot. [4+6]
OR
Explain the procedure to draw the polar plot.
30

(l+s+a )(1+23)

[4+6]

Explain the analog and digital implementation of controllers.

What is the need of lag compensator? Derive its transfer function and draw the bode

plot. [4+6]
OR

G(s )—-' TzoLz)— to have a phasc margln of 45% Vcrtfy the pcrformance of the /
s

compensated system with the specification. [10]




10. A system is characterized by the following state equation

o

a) Determine the state transition matrix

b) Solve the state equation for a unit step input under zero initial condition. [5+5]
OR

e s 11a) Determme the state, controllablhty and observab111ty of the followmg system havmg___




