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Control System
Day and Date: 'ilusAory , lA loe 14
Time: 2'.ao * (l oo prr>

fnstructions: 1. All questions are compulsory.
2. Assume suitable data wherever necessary

3. Semi log paper and graph papers will be provided

Attempt the following Marks

State and explain Force- Voltage analogy in detail. 08

Using Masson's gain formula, find transfer function of Signal Flow 08
Graph(SFG) given in fig. no. I

&
fig. no. 1

OR
Obtain overall transfer function using block diagram reduction rules
whose block diagrarn is given in fig. no.2
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Attempt the lbllowing

Draw and explain a unit step response of first order system.

Derive a transfer function of series L-R-C circuit.
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' b) Derive a transfer function of Parallel L-R.-C circuit. 08 3 2

' Q.3 Attempt any two from the following

a) Identify stability of given characteristic equation as below. 08 3 3

: S6+2Ss+BS4+125I+2052+165+16=0
i

, b) Sketch the root locus for transfer function is- 08 3 3l't k(s + 1)(s + z)

"c"-!'ffi
c) Sketchthe root locus for transfer function is 08 3 3

k(s + 3)

, "(s 
+ 1)(s + 2)(s + a)

, Q.4 Attempt any two from the following '

i u) Sketch the BODE PLOTS showing the magnitude in decibels and 08 3 4' phase angle in degree as a function oflog frequency for the transfer
function given below. Determine the gain cross-over frequency w,
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" \"'/ s(1 + o.5s)(1 + o.1s)
i

:

i Ul Sketch the Bode plot for the transfer function given below 08 3 4

6(5) =
(1+ 0.2S)(1+ 0.02ss)

s(1 + 0.00ss)(1 + 0,001s)

c) Sketch the polar plot ofthe transfer function given below- 08 3 4

/:r(\ - 1'
- \-/ (1 + ST1)(1 + ST2X1 + ST3)

, Q.5 Attempt any Two of the following

i ul Sketch Polar plot of a simple RC filter shown in fig. no. 3 0 g 3 3

i i.e. G(S):Ul+ST
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fig. no.3
Convert given differential equations into STATE SPACE model

y4 + 6y3 - 5y' + 1,0y = 2y791

State and explain with example Nyquist stability criterion.

Attempt any Two of the following

Explain the design procedure for a lag compensation rletwork.

Write a note on PID conkollers.

What is effect ofPD controller on second order system
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