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Special Examination — 2012
CONTROL SYSTEMS
Full Marks — 70
Time: 3 hrs
Answer Question No. 1 which is compulsory and any five from the rest.
The figures in the right- hand margin indicate marks.
1. Answer the following questions: 2x10

(a)
(b)

(c)

How do you ascertain Linear Systems? Explain.

What is the necessity of Tachometer in the negative feedback control
system? Explain.

State the analogous quantities for mechanical rotational systems and
electrical systems in Torque- Voltage Analogy.

What do you mean by order and type of a system?

Define delay time and peak overshoot for a second order under damped
system.

Define Absolute and Relative stability of a system. Is it possible to find the
relative stability of a system using Routh-Hurwitz Criterion?

Is there any modification in rules of construction of root-locus used for
construction of root-contour? Justify your answer.

How can you say about the phase margin and gain margin from the bode plot
ofa system?

Explain the physical significance of poles and zeros of a linear-time invariant

system.
What is the advantage of derivative control over rate feedback control?

Write the differential equation for the mechanical system shown in Figure 1.

Calculate the transfer function % 5

Find the transfer function of the block diagram shown in Figure 2. 5
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(a) Draw the signal flow graph for the electrical circuit shown in figure-3 and find

the overall transfer function using Mason’s gain formula. o)
Figure 3

(b) Explain the effect of degenerative feedback on gain and sensitivity with
suitable block diagram. 5

(@)  Derive the expression for response of second order under damped system to
unit step input. 6

(b)  The time response of a first order system is given by 1 — e %t Find the delay
time of the system. 4

(@) A unit feedback system has forward path transfer function G(s) = S(;fq).Find
steady state error if r(t) = 1.5+2t+0.5t". 5

(b)  Consider that a third order control system has characteristic equation of
§3+3408.3s%+1204000s+1.5x 10’k =0.Find the condition on k for the system to
be stable. What happens if k is chosen as 2807 5

(a) For the open loop transfer function G(s) = ﬁ;-) . Draw the root locus. -]

(b)  State and explain the principle of PID controller. 4

(@)  Sketch the Bode plot showing magnitude in dB and phase angle in degrees
as a function of log frequency, for the transfer function given by
G(S) = rmassaroy and hence determine the gain margin and phase margin.

6

(b) For a unit feedback system the open loop transfer function is given by
(s) = (‘_7"5) Draw the Nyquist plot and comment about its open loop and closed
loop stability. 4

Write short notes on any two of the followings. 2x5

(a)  Synchros.

(b) Nichol’s chart.

(c) Ziegler-Nicol's method of tuning PID Controller.

(d) Sensors.
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