Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Control Engineering
Max. Marks: 100

iswer any FIVE full questions, choosing ONE full question from each module.

Module-1
Discuss the main requirements of an ideal control system. (10 Marks)
With block diagram, discuss:
1) Proportional controller
i)  Integral controller. (10 Marks)
OR
Derive the transfer function for an armature controlled D.C motor, which relates output
angular displacement (8) with input voltage (e). (10 Marks)

A thermometer 1s dipped in a vessel contaming liquid at a constant temperature of 0,. The
thermometer has a thermal capacitance for storing heat as C and thermal resistance to limit
heat flow as R. If the temperature indicated by thermometer is 6. Obtain the transfer

function of the system. (10 Marks)

Module-2

Obtain an expression for unit step response of first order system and steady state error.
(10 Marks)
Derive an expression for unit ramp response of first order system. (10 Marks)
OR

Obtain the expression for rise time, peak time, peak overshoot and settling time of a second
order system. (20 Marks)

Module-3
Describe the rules of reduction of block diagram. (10 Marks)
Obtain the overall transfer function of the block diagram as shown in Fig.Q.5(b) by
reduction technique. (10 Marks)
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OR

Discuss the following with respect to signal flow graphs:
1) Input node . :
ii)  Output node §oo A
111))  Forward path gain §
iv)  Feedback loop o ST
V) Self loop. (05 Marks)
Discuss Mason’s gain formula used to find the transfer function of mgnal flow g1 aphs. )

" (05 Marks)
Obtain overall transfer function of the signal flow graph as shown in Fig. Q 6(c) using
Mason’s gain formula. (10 Marks)
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Module-4
Investigate the stability of the system, using Routh Hurwitz criteria having the following
characterlstic equatlon

$°+4s+ 1287 +20s° +30s + 100=0 (10 Marks)
Ascertain the stability of the system using R.H. criteria having characteristics equation.
s®+25° + 85+ 125’ + 205 + 16s + 16 =0 (10 Marks)
OR
Sketch the root locus of the unity feed back system whose forward path transfer function is
i I
(s” +5s+6)s
Determine the range of K for the system to be stable. (20 Marks)
Module-5
Using Nyquist criteria, investigate the stability of a system whose open loop transfer
. K
function 1s G(s)H(s) = ‘ (20 Marks)
(s+D(s+2)s+3) :
OR
Sketch the Bodeplot for
Gls)H(s) = ————
s(1+s)(1+0.02s)
Determine:
1)  Gain margin and phase margin
1)  Stability of the closed loop system. (20 Marks)
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