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10.

Answer all the Questions:-
PART A (10x 1=10Marks)
Signal flow graph is a
a) Polar graph b) Semi log graph
c) Special type of graph for analyzing d) Topological representation of a set of
modem control system differential equations
In two phase AC servo motor, the speed torgaeacheristic curve is linear. State True or False
The type-1 system has
a) no zero at the origin b) no pole at the origin

c) simple pole at one origin d) two poles at thigin

A system ha§®) = 2 For unit step input the settling time for 2% tolera band is

R(S)  S2+4S+4

The log magnitude curve for a constant gain K is

a) A horizontal straight line b) A horizontategght line of magnitude 20
log K decibels
c) An inclined line having slope K d) An inclindde having slope -K

For a stable system, the gain margin is poséne phase margin is negative. State True or False.
The technique which gives transient responsektyuas well as stability information is

a) Routh-Hurwitz criteria b) Nyquist plot

c) Root locus plot d) Bode plot

The mathematical expression for Nyquist stabdiiterion is

A lag compensator
a) increases the bandwidth b) increases the sfaedponse
c) improves the steady state accuracy d) incrémssystem gain at higher frequencies

Transfer function of the lead compensator is
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PART B (10 x 2 =20 Marks)

(Answer not mor e than 40 wor ds)
What are the analogous quantities for the mechbeiements Force, Mass, Stiffnes Electrical
system by considering Fore®ltage analogy
List out the applications of servo mo
Name the standard test signals for time resporaslg<as
Write the integrathifferential equation of PID controller aiits transfer functio.
The damping ratio and natural frequency of osadiis for second order system is 0.5
8rad/sec respectively. Calculate the resonant ardkesonant frequen
What are constant M and N circls
State the necessary conditionsstability.
What are the effects of addition of open loop p?
Name the types of compensating netwc

Draw the pole zero diagram of -lead compensator.

PART C (5x 14 =70 Marks)
(Answer not mor e than 400 wor ds)

Q.No. 21 is Compulsory

21.

22.

() Using Mason’s gain formu, Find the transfer function C(S)/ R( (20)

iy

R(=) CiE)

(i) Derive the transfer function of field controlled 3€rvo moto! (4)

(@) (i) Derive an expression for time responsesecond ordeunder damped syste (7)
when subjected to unit step in.
(i) A unity feedback system is characterized by an dpep transfer functior (7)
. Determine the gain K so that the system will havdampinc

ratio of 0.5. For this value of determine settling time, peak over shoot
peak time for a unit step inp

(OR)
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24,

25.

(b)

(@)

(b)

(@)

(b)

(@)

(b)

The open loop transfer function of a unitgdback system is

100

G(S) = S(S+10)°

(1) Find the static error constants and steady state ef the system
when subjected to an input givenri§y) = Py + P;t + };—ztz.

(i) Find the dynamic error using the dynamic error toehts.

Construct a polar plot for a unity feedback consigdtem has
40 . . . . ..
G(S) = SGIDGTS) From the polar plot Find (i) gain margin and ghase
margin.
(OR)

Construct the bode plots for a unity feedbemitrol system having

100

G() = sireimarozs”

From bode plots determine (i) the phase cross ove

frequency (ii) gain cross over frequency (iii) gamargin (iv) phase margin.
Comment on the stability of the system.

The open loop transfer function of a ur#ggdback control system is given

by G(S) =

K
(5+2)(S+4)(52+65+25) °

By applying Routh criterion, Discuss the

stability of closed loop system as a function of K.

(OR)
Sketch the root locus of a system having dpep transfer function
K
G(S) = S(5+2)(S+4)(5+5)"

Explain in detail the design proceduréeafl compensator using Bode plot.
(OR)

The open loop transfer function of the uncengated system

5

G(s) = S(S+2)°

Design a suitable lag compensator for the systenthat the

static velocity error constant,is 20 se¢ and the phase margin is at least.55
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