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10.

Graph sheets, Semilog sheets, Polar charts to be provided.
Answer ALL questions.
PART A -— (10 x 2 = 20 marks)

What do you understand by cascade connection of blocks?

What are the energy storage elements in mechanical and electrical systems?
Define Overshoot.

What is the effect of PD controller on the performance of the system?

How are locations of roots of characteristics equation related to stability?
What are the basic conditions of root loci?

What do you understand by frequency response plot?

What are the advantages and disadvantages of having large bandwidth?
What is the necessity of a compensator to be introduced in a system?

Draw the electrical cireuit of lag compensator.
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11. (a) Write the simultaneous differential equations for the translational
mechanical system shown in Fig. 1 and hence find X,(s). (18)
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Fig. 1.
Or

() Consider the RC network shown in Fig. 2. Draw the signal flow graph for
the network and prove that, using signal flow graph. (16)
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Fig. 2.

12. (a) The open loop transfer function of a servo system with unity feedback is
given by,
G(s)=——i—‘ Evaluate the static error constants and the steady
8(0.18+1)
state error of the system, when subjected to an input given by the
polynomial r(f) = ag +a, ¢ +0.5a,t* . (16)
Or

() Explain the construction and operation of stepper motor in detail. (16)
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A certain unity negative feedback control system has the following open
K(s+2)
(8®+As® +38+2)
value of K and A where K and A are positive so that the system oscillates
with a frequency of 5 rad/sec. 16)

Or

loop transfer function G(s8)= . Determine the critical

Consider the following characteristic equation s(s+ 3N +25+2)+ K =0.
Draw the root locus for 0S K See. (16)

51 +28)
(1 +48)(1+0.258)
magnitude plot and find gain crossover frequency. (16)

Or

For the transfer function G(s)H(s)= draw the Bode

For the following transfer function draw the actual polar plot by
calculating the magnitude and phase for 0 S @< .

Gls) = 10(s +2)

T+ s-4)" a8

With suitable illustration, Explain the design of lag compensator using
Bode plot. (16)

Or

100
8(s+8)

peak overshoot limited to 9.5% and the natural frequency of oscillations
to 12 rad/sec. Design a suitable lead compensator. (16)

For the system shown below : G(s)= . Tt is desired to have the
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