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Note: Answer FIVE full questicns, ciroosing one full question from each module.

Module-1
I a. With the help of neat block diagram. define open loop and closed loop control system.
Mention any four differcnce between open loop and ¢ losed loop control system. (08 Marks)

b.  Construct mathcmatical model for the mechanicul system shown in Fig. QI (b). Draw
clectrical equivaleny network based on toree voltage analogy. (08 Marks)
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¢ wo Draw an cquivalent mechanical network using  foree voltage analogy as shown in
Fig. Q2 (a). (08 Marks)
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3 b. For the mechanical translation system as shown in [19.Q2 (b). Draw the ciectrical network
bascd on torque current analogy. Write its performance cquations. (08 Marks)
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2 Module-2
- 3 a lustrate how to perform the following connection with block diagram reduction technique,

(1) Shifting summing point aficr 1 block (i) Shifting take off point ahcad of a block.
(04 Marks)
- b. Draw a signal {low graph and find its transter function as shown in Fig. Q3 (b). (06 Marks)

N
o . i
c e Tie Q3 (b)
‘ ¥

| ol 3

-



6

ISEE6-

¢. Determine the transfer fuiction. ol a system shown in Yig. Q3 (¢). (06 Mark:
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b. Find the transter function to the signal flow graph shown in Fig. Q4 (b). Apply th

Mason's gain formula. (08 Mark-

Module-3
What arc necessary and sulficient condition for a system to be stable according to R
criteria. (04 Mark
Determine the stability of the svstem represent by following characicristic equation.
§T o dst i 8s 8T 78 4 0. (04 Mark
¢ The system shown in 1ig. Q3 (¢) when subjected to 2 unit step input gives an outp.
response shown in Fig. O3 (¢). Determine the value of Koand 1" from response curve.
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a. A system oscillate with frequency "oy ifithas a pole at s jo and no pole in right halt
s plane. Determine the valie of Koand “a so that the system shown in Fig. Q6 (a). Oscilla

at a frequency of 2 rad/see. (08 Mark
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find the value of K to limit steady state crror
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d.

For a single loop
K(s ¢+

Gis) e
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radius.

Draw the bode plot for the system having G(s)

Determine :
(1)
(i1)

Sketeh compicte root loc

Find the coeit loop tran

1
Fig. 08 (b).
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Module-4

feedback  system whese open loop  transter  function is

show that complex part of voot Tocus is a circle and identity center and

(06 Marks)
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Gain crossover frequency and phase margin
Phase cross over frequencey and gain margin,

(10 Marks)

OR
K

s(s i D(s (s a)
sfer function of @ system whose approximate plet is as shown in
(06 Marks)

us of svstem having G(s)H(s) (10 Marks)

Ixplain the step by step design procedure of lead compensation nciwoik.

Sketeh the Nyquist plo
G(s)

s(l-5)

Fxplain Nyquist stability criteria.

. Determine stability ol a svsten using Nvquist stability criteria.
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Module-3
(08 Marks)
U by unity feedback systenr whose open loop transfer function,

(08 Marks)

OR
(04 Marks)

What is controller? Explain the eftect of PLand PD controller on second order system.

Fxplain the principle of Argument in Nvquist stability criteria.

(06 Marks)
(06 Marks)
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