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PART-A (10 x 2 :20 Marks)

l. Cornpare open loop and closed loop control systern.

2. What are the basic elements used for modelling mechanical translational
system?

3. Draw the block diagrarn representation of a state model.

4. What is controllability?

5. Choose how the system is classif-ied depending on the value of damping.

6. What is the effect on system perfbrmance w,hen a proportional controller is
ir-rtroduced in a systern?

7. List out the difl-erent frequency domain specifications.

8. Analyze the necessary conditions for stability.

9. Analyze how tc'r t-rnd the gain K at a point on root locus.

10. Explain the r.reed for lagilag-lead compensation.
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PART-B(5x13:65Marks)
Answer ALL Questiclns

I I . a) Develop the differential equations goveming the mechanical t-l.K3.cot

translational system shown in Figure l. Drarv the electrical equivalent
analogy circuits.
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Figttre I
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b)

OR

Write doll,u the differential equation goveming mechanical systern 1,1.(.i.col

shown Figure 2. Draw the torque voltage and torque current electrical
analogor.rs circuit.

B,:

Figure 2
a) Develop the response of underdarnped second order system for unit

step ir"rput.

OR
A unity f-eedback system has the foruard transfer function

,tr:l\+r,G(s)=--wlterttheinptrtr{t):l-6t.Solvet]ter'l\-l-l il+\ -
minimum value of K I so that the steadv eror is less than 0. t .

SketcJr the bode plot for the fbllolving transf.er tilnction and
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b)

a)13.

detemrirre phase margin and gain rnalgin. G(s) :
lliL+,t,.t\,

OR

b) The open loop function of a unity feedback system is given by t3,K3.co4

G(s) : . Sketch the polar plot and determine the
[r: l+.rr tI +Z r] j

gain and phase margin.

14. a) The characteristic polynoniial of a svsten.r
s7 1-9s6+24s5+f4sa+24sr+l4sr+l-ls*I 5:0. Detennine tlie location
roots on S-plane and hence the stability of the system.

OR

is,
of

15.

b) Sketch the root locus of the system u,hose open loop transf-er functiol /-1.(-i.co,t

,t
is, G(s) : r.r*1,, \+4 . Determine the value of K so that tl"re

loop systern is 0.5.darnping ratio of the closed

a) Design a lead cumpensator for a unity t-eedback svstem u,itlr opel t3.t\'i.('oh

loop transf'er firnction. G(s) : \,\+l::\+i
specifications (i) velocity en'or constant. K. >
> 20".

OR
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tcl satisfl, the following

-50 (ii) phase margin is



b) ,t 13.K-t.CO6

For the given system. G(r) - r,+r.,+] . Design a suitable lag-

lead cornpensator to give. velocity elTor constant:1Osec'1. phase

rnargin:50, gain rnargin>: 1 0dB.

PART - C (l x 15: 15 Marks)

Disctrss the concepts of Kalmau's test tbr controllability and t5'P'co)

observability and explain the condition for complete state

controllability in the S- Plane.

OR
Draw a signal flow graph and develop the closed loop transfer furrction 15'K1'co?

of a systern lvhose block diagrarn is shown in Figure 3.

16. a)

b)

Figttre 3
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