1..0On completing your answers,

1n;|portaht Nete:

DR L T 06ME71

Se?eﬁ-th Semester B.E. Degree Examination, Dec.09/Jan.10

4
-

Control Engineering

b. For the system shown in Fig.3(b) determine i(—— using Mason’s gain fonnula. (10 Marks)
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* 3 hrs. _ Max. Marks:100
ks Note: Answer any FIVE full questions, selecting
_ = at leust TWO questions from each part.
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= ' PART ~A
& ﬁ# a. Explain open loop and closed loop control systems, with block diagrams. What are the
_ gf'f_, advantages and disadvantages of a closed lvop system over an open lcop system? (16 Marks)
_ § "~ bh. What are the requirements of a control system? Bricfly explain. (05 Marks)
5 g ~ ¢. Draw the block diagram of proportional integral controller and explain. (05 Marks)
'~ *;' o E . . . . .
@S 2 a Obtain the differential cquations for the mechanical system shown in Fig2(a). (10 Marks)
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2% Fig.2(a)
S o5 b. A thetmometer is dipped in a vessel containing liquid at a constant temperature of 8i(t). The
a5 ~ thenmometer has a thermal capacitance for storing heat as C and thermal resistance to iimit
gxb"ié heat flow as R. If the temperature indicated by the thenmometer is 05{t), obtain the transfer
= finction of the system. (10 Marks)
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,‘g = 3 a. Reducc the bleck diagram shown in Fig.3(a) to its simplest possibie form and find its ciosed
>2 lowp transfer function. (10 Marks)
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Aunity feedback _system iz characterized by an open loop transfer funcwon

S +38+6

Determine the following, when the system is subjecied to a unit step input.
i)  Undamped natural frequency

it} Dampimg ratio

iii) I’eak overshoot

iv) Peak ime

v)  Setting time, (12 Marks)
Ascertain the stability of the system given by the characteristic equation,
S* + 387+ 55% + 98* + 85° + 45 + 4 =8 , by Kouth Hurwitz criterion. (08 Marks)
PART-B
‘ i e . % 10 ,
Sketcei: the polar plot for the transfer function GiS) = —————. {08 Marks)
SS+iNS+2)
Apply  Nyquist  stability  cnieron  to  the svstem  with  fransfer  function
£ 48 ;-1 e i
G(sIH(s) =——————— and ascertain its stabilitv. (12 Marks)
) S*{1+S){(1 + 28}
Sketch the Bode plot for G{s)H(s)=— — . Also obtain gain murgin and phase
S(S+1)(1+0.2S;
margin and cressover frequencies, (20 Marks)

Sketch the root locus plot for the system, whose epen loop transfer finciien i3 given by
Gl sy = - m — . (20 Marks)
T SIS+2)ST +88+20) '

Explain the necd for system compensation. List the tvpes of compensatars vsed. (10 Marks)
Fxplain the following systems, with block diagrats.

v Szpes compensated system

it) TFeedback compensated system. {10 Marks)
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