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Note: Answer any FIVE full questions, choosing ONE full questionfrom each module.

Module-1
Define Control System? What are th;quit.*.nts of a good control system? (06 Marks)

Obtain the transfer function of the given network shown in Fig.Q.1(b). (06 Marks)

R, R9

VOCs)

Fig.Q.l(b)
For the system shown in Fig.Q.1(c), draw the electrical network based on

analogy give all the performance equation

6L

Fig.Q.1(c)

OR
Fig.Q.2(a). Draw the2 a. For the mechanical system shown tn

the FV analogous electrical systems.

mechanical network and obtain
(08 Marks)

b. Derive the transfer function of an armature controlled dc motor.

c. Explain the procedure to plot the synchro pair characteristics of synchronous

transmitter.

Module-2

a. Determine !9 ,ring block diagram reduction technique shown in Fig.Q.3(a).
R(S)

Fie.Q.3(a)
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(06 Marks)
receiver and

(06 Marks)

(10 Marks)

Fig.Q.2(a)



b. State Mason's gain formula.

shown in Fig.Q.3(b)
Draw the signal flow graPh

zlEE,s2

and find the transfer functiorr
(10 Marks)

4a.

5a.

b.

c.

6a.

b.

b.

Fie Q 3(b)

OR

Explain the following terms in block diagram reduction:

i) Moving a summing point after a block'

ii Movin[ a branch point (take off point) ahead of a block.

ii, Eliminating a forward Path.

irj Interchanging a summing point and take off point' . 11 :.. - -^t ^i . 
(10 Marks)

Draw the signal f1"; il;h fo"tifr. system described by the following set of equations and

obtain the ratio of output io to input xi using Mason's gain formula.

c.

X2=X1-X6
Xl = GtXz -Hzxn- H:xs

&: Gzx: - Hoxr

xs = G:&
Xo = G+Xs

(10 Marks)

Module-3
Derive an expression for response oTi..ona *der underdamped system for unit step input'

(06 Marks)

The closed loop transfer function of a second order syste* 1, 
9(S =TkU' Find rise

time, Peak time, maximum overshoot and settling time, if the system is subjected to unit step

lnpui. Assume allowable steady state error as 2o/o' r ! (08 Marks)

State n-g criterion, explain ttre diffrculties of R-H criterion and remedy. (06 Marks)

OR

Explain the performance characteristics of transient response speciflcations to unit step

(06 Marks)
lnDut.

K(25 + l)
A unity feedback system having open loop hansfer function of G(S) = 56; *n77' 

tn'

input r(t) = 1 + 6t is applied to the system. Determine the minimum value of K. If the steady

rtat. etto, is to be lesi ihan 0.1. (08 Marks)

Check the stabitity of the given characteristic equation using R-H criterion

Ss +2S4 +4S3 + 6S2 + 25 + 5 =0. (06 Marks)

system whose OLTF is given bY

of K fbr which the system is stable. Also

Module-4
a. Sketch the root locus plot for the

G(S)H(S)=---=K^- . Find the value
(S+ 1)(S + 3)(S + s)

show the line of RLP for damping ratio E = 0.5- (10 Marks)

b. Explain with circuit diagram and pro.edure to determine experimentally the frequency

..rponr. of a second order system and evahration of frequency domain specifications.
(10 Marks)
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8a.

b.

10 a.

b.

OR

A unity feedback control system with G(S)=-10(q+.E- find gain and phase margin
S(S+2)(S+s)

using bode plot. (10 Marks)

Der[e an expression for resonant peak and resonant frequency for a second ordemdtotffi.uri

zlEE52

(06 Marks)
(08 Marks)
(06 Marks)

Modpl*5
9 a. State and explain the Nyquist stability crlterion'

b. Explain PI and PID controller on a sg.c.ond order system'

c. Exptain the step by step proceduroofliead compensating netwbrk.

The open loop transfel,functibn of a control system is G(S)H(S) = sls +2) 
sketch the

Nyquist plot. Comment'on stability- i r 1]^o 
y:l?

Uffrut ir iead-lag ggmpensation? Explain the procedure to design lead-lag compensatlon rn

frequency doma-in. (10 Marks)

*,l.rl.**
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