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Draw the equivalent mechanical system and write the differential equations governing the
behaviour of the mechanical system given below. Also Find the Force-Voltage and Force-
QCurrem analogous electrical network with their differential equations.
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Draw the mechanical network for the system shown in Figure below. Write the
quuations of performance and draw its analogous circuit based on Force-Current and

h orce-Voltage analogy:
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[Analy e the range of K for which the system with closed loop transfer function
K : i -H criteria. F : 10] CO4! L3 |
3| sEaeE T is stable using R-H criteria. For what value of K the system [10] I
oscillates and what is the corresponding frequency of oscillation.
" Kketch the root locus for a negative feedback control system with G(s)H(s) =
¥ . [10] Co4| |,
4 S(S+4)(5%+ 45+20)
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i i:l} Analyze the Bode plot shown in Fig below to estimate the transfer function of a ;
control system: |
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Sketch the Bode plot for open loop transfer function.
0. K
[ X S} = ————— [ i i B. 10] CO5; L3
] is)H(s) S+ * Determine the value of K for gain margin (GM) of 10 d [10]
= : 01
' l-or the state equation X= ( )X + (O) U with the unit step input and the initial
{ ] —4 =5 1
7 iconditions are X(0)= G) . Find the following (a) State transition matrix (b) Solution of the [10] CO5| L3
: state equation.
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