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10.

(Provide Polar graph, semilog)
Answer ALL questions.

PART A — (10 x 2 = 20 marks)
Define Transfer function.
What are the basic elements used for modeling mechanical rotational system?
What is root locus?

For the system with following transfer function, determine type and order of
the system.

- sl
G(s)H (s)—m.

Define gain margin.

What is Nichols plot?

What is lag-lead compensation?

What is the advantage of using root locus for design?

Give the difference between Hydraulic and Pneumatic system.

Define synchros.
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11. (a) Write down the differential equations governing the mechanical
rotational system shown in fig 1. Draw the torque-current electrical
analogous circuit and verify by writing node equations. (16)

Mgl

Or

(b): The block diagram of a closed loop system is shown in fig 2. using the
block diagram reduction technique determine the closed loop transfer
function C (s)/R (s). (16)

Fig. 2

12. (a) Consider a unity feedback system with a closed loop transfer
functiongﬁ = 2(Ks+b) . Determine the open loop transfer function

R(s) (s®+as+b)
G(s). Show that the steady state error with unit ramp input is given by

(@-K)/b. (16)

Or
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14.

(b)
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(b)

A unity feedback control system has an open loop transfer function
G(s)=10/s(s+2). Find the rise time, percentage overshoot, peak time

and settling time for a step input of 12 units. (16)

Draw the Bode plot for the given G(s)=Ke®* /[S (S +2)(S +8)]. Find K

so that the system is stable with (i) Gain margin equal to 6db and
(ii) Phase margin equal to 45°. (16)

Or

By Nyquist stability criterion determine the stability of closed loop
system,  whose  open loop  transfer function is given
by,G(s)H (s)=(S + 2)/[(S +1)(S-1)]. Comment on the stability of open
loop and closed loop system. (16)

A unity feedback system has an open loop transfer function,
G(s)=K/s(1+2s). Design a suitable lag compensator so that phase

margin is 40° and the steady state error for ramp input is less than or

equal to 0.2. (16)
Or »

Explain about the following controllers

(i) P controller (4)

(ii)  PI controller ‘ ' )

(iii) PID controller. (8

Describe the Stepper Motor with its types and mention some of its

application. (16)
Or

Explain the following Tachogenerator and derive its transfer function

(1)  AC Tachogenerator (8)

(i) DC Tachogenerator. ' (8)
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