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CONTR.OL SYSTEMS

Full Marks - 100

Time * Three hours

'l'he tigures in tire margin indicate full marks

fcrr the questions.

;\nswer any five questions.

Wiite and expiei:i the Manson's gain formula.

Llsi*g the formula derive the C(sliR{s) of tire

fbllowing signai flow graph : 5+15:20
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2. Using the block diagram reduction method find
the transfer function of the following block

3. (a) Derive an expression for time response of a

second order under damped systern to step
input. 10

(b) Define rise time. Derive an expression for
rise time of a second order system. 10

4. (a) A unity feedback control system has a open
loop transfer function

G(s): k(s+9)/s(s+3)(s+5). Sketch the root
locus. 10

(b) The characteristic polynornial of a systern is

si+9s6+24ss+24s4+24s3+23s+ 15 : 0. Deter-
rnine the location of roots on s-plane and
hence comment on the stabilitv of the svstem

using R.outh-Hurwitz eriterion.
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5. (a) Sketch the bode plot
transfer function and

and gain margin.

G(s) = 7-5 (1+0'2s)
s(s'+25s+100)'

With examples explain open loop and closed loop

systems. Write the advantages and disadvantages

of both the systems.

(a) The block diagram of a unity feedback

(negative) system is shown in figure.

Determine the steady state error for unit ramp

input when K:400. Also determine the

value of K for which the steady state error

to unit ramp will be 0.02. 10

c(s)

(b) State and explain Nyquist stability criteria.
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(c) List out the properties of state transition
matrix. Obtain the state transiticm matrix of :
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