18EC43

Control >ystems

ThSE™S hrs. -~ N “Max. Marks: 100
; Note: Answer any FIVE full questzons, choosmg ONE full question from each module.
g Module-1
£ 1 a Defineclosed loop control system: Compare open loop and closed loop control system.
§ (06 Marks)
§ : b. Write the differential equations of performance for the mechanical system in Fig.QI(b).
g Draw its F — V analogous circuit. 7
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5 g 2 a. What are the advantages of using negative feedback in control system? (06 Marks)
—g ;‘j b. Draw the F — V and F— I analogues circuits-for the mechanical system shown in Fig.Q2(b)
&8 with necessary equations.
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gg Fig:QZ(b) (14 Marks)
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& b 3 a. State advantages and disadvantages of the of the block diagram reduction technique. (06 Marks)
é . b. For the block dlagram shown in'Fig.Q3(b), determine the transfer function :
c &
e -Q(SZZQ using block d1agram reduction algebra.
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Fig.Q3(b) (10 Marks)
¢. Derive the transfer function of simple closed loop system. (04 Marks)
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a. Find —E—using Mason’s gain formula for the signal flow graph shown in Fig.Q4(a).

Fig.Q4(a)

(10 Marks)

b. For the block d1agram glven in Fig.Q4(b) obtain overall transfer function using Mason’s

gain formula.

Fig.Q4(b)

Module-3

(10 Marks)

a. With the help of graphléal representatlon -and mathematical expressions, explain the

following signals :

1) Step signal

ii) Ramp signal
iii) Impulse signal
1v) Parabolic sxgnal

(10 Marks)

b. Derive an expression for the under -damped response of a second order feedback control

system forstep input.

! OR
i or the system shown in'the Fig.Q6(a)

‘, 1) Identify the type of E %
i1) Find the valueé of kp, kv, ka -

iii) If r(t) = 10u(t), find the steady state value of the output.

Els) +

RES)

Fig.Q6(a)
b. Discuss thc various types of controllers used in the control systems.
20f3

(10 Marks)
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Module-4
S0 + 4s° + 3s* —16s2 — 64s — 48 = 0. Find the number of roots of this equation with positive
real part, zero real part and negative real part using Routh’s criterion. (10 Marks)
Find the gain margin and phase margin analytically for the negative feedback control system
. : 6 “ '
having open loop T.F. G(s)H(s) = — . (10 Marks)
S k) (s* +25+2)(5+2)
OR
The open loop transfer function of a control system is given by
G(s) = - :
s(s+2)(s” +6s+25)
Sketch the complete root ~locos as K is varied from 0 to infinity. (15Marks)
Explain experimental determination of frequency response. (05 Marks)
. Module-5
For a feedback control system :
G(s)H(s) = 30
(s+4)(s” +2s+2)
Find gain margin and stability from Nyquist plot. (10 Marks)
Draw polar plot of G(s)H(s) = sy 00 (10 Marks)
(s+2)(s+ 4)(s+8)
OR

Obtain the state equation and output equation of the electric networks as shown in

Fig.Q10(a).
Ly
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Fig.Q10(a) = = (10 Marks)
State the effect of lead, lag and lead — lag compensating networks. (10 Marks)
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