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Answer any FIVE FULL Questions

1a)

b)

Explain with examples open loop and closed loop control systems. List merits and
demerits of both.

For a unity feedback control system the open loop transfer function is
G(S) = 10(S+2) / S*(S+1). Determine

. Static error constants. Ky = e, Ky >0
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2.Steady state error when the input R(S) = S <2 233
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For the system shown in Figure.2 write mechanical network and obtain itg
mathematical model and transfer function,
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For the rotational system shown in Figure.3. (i) Draw the mechanical network. (ii)
Write the differential equations. (iii) Obtain torque to voltage analogy.
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Q 4. : For the mechanical system shown in Figure.4.

(i) Draw the free-body diagram and mechanical network. Write the differential
equations describing behaviour of the system.
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(i) Draw the electrical network based on force-voltage analogy and write the
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analogous electrical equations. { |
(iii) Draw the electrical network based on force-current analogy and write thc{ I
analogous electrical equations. . ;[
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The performance equations of a controlled system are given by the follgwmg set of
linear algebraic equations: PR I g 60 ¢ TSN
RIS sy e 4
E1(s) = R(s) — H3(s)C(s); £, e
! — B o
E2(s) = E1(s) — HI(s)E4(s); ’ ) e
E3(s) = G1(s)E2(s) — H2(s)C(s); @
E4(s) = G2(s)E3(s); S B s Al
C(s) = G3(s)E4(s); ) B st 4 5 o (RS
(1) Draw the signal flow graph. (ii) Find the overall transfer function C(s) / R(s)
using Mason’s Gain Formula.
™ . | | | . [10] COs
Using block diagram reduction techniques, determine the transfer function C1/ R1
of the system shown in Figure.6.
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