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Answer ALL questions.

PART A - (10 x 2 = 20 marks)

1. What is the electrical analogue of force and rotational damping in torqgue-

voltage analogy?
2. Write any two advantages of block diagram representation.

3.  Write any two test signals used to evaluate the performance of the given

system.

4.  What may be the damping ratio when the percentage of overshoot of the
system is 100%?

5.  Write any two advantages of stepper motor.

6.  Write the condition for unstable system.

7.  Explain relative stability of the system.

8.  Explain how the stability is determined from the Routh~Hurwitz table.
9.  Name the two types of feedback employed in control systems.

10. Name any two compensation techniques employed in the design of control

systems.




o () Hevive the steady gstate orror for type one system with o shep, ramp
and parabolic inputs. @

(1) With a schematic block diagram explain the congienelion oo P of
operation of a stepper motor, o

3 " i 5 3 wres b 1 ey iy A . AR i : 1 f
9 () (1) Draw tho voltage aond curvent anatoes tor tho HOHOwW ronchiniog

systen, (Hig, 1) (8)

Ny

er funciion of the following block

(i) Determine the overall trans
diagramn. (Fig. 9) (8)

e g o ﬂ

Fig. 2
Or

(b) (1)  Explain Mason's gain formula, (6)

(i)  Using Mason's gain formula, determine the ratio C/R for the system
represented by the following block diagram. (Fig. 3) (10)
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and 1Y so that wnity feedback control systern whose open oo
tranafor function given below is stable.

K
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(1) Doterinine tho modificd relation botweoen ¥ oand "1 if otl the voot
characteristic equation ag determined in (1) are to lie to the Tofl of
the line 5= 1 i S plane. (e

Or

Sketch the voot locus diagram of the following open-loop franafor
function.
(163)
K

S22 8)

G(S) H(Y) =

Draw the Nyquist plot for the open loop transfer function given below
and comment on the closed loop stability. (i)

G(S)H(8) = '){ e
SE+DS 125 +2)

Or
Construct bode plot for the system whose open loop transfer function ig
given below and determine (i) the gain margin (1i) phase margin. (16)

GS) H(S) = m e
S(1+0.68)(1+0.085)
Al . . : RiArn i k
Consider a type 1 unity feedback system with an OLTF G, (s) = 7”1)
s(s+

It is specified that %, =12 sec™' and ¢,, =40°. Design lead compensator
to meet the specifications. (16)

Or

: : K

Consider the system whose open loop transfer is G(s) = —————

s(s+1)(s+4)

The system is to be compensated to meet the following specifications.
Damping ratio z = 0.4, settling time ¢, =10 sec. Velocity error constant

K, =5sec”’. Convert the given specifications to suit frequency domain
and then use bode plot to design the compensator. (16)
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