98-Mec-B4 May 2003

Question 1

Given:

R+ E - 200 (0.1s + 1) C
- . |s(0.2s + 1) (0.05s + 1)

a) Draw the Bode diagram.

b) Is the system stable?

Question 2

Given:
K (s2 + 0.5s + 100)
s(s+1) (s+2)

G(s) =

a) Sketch the root Locus.

b) If the Loci cross the imaginary axis, determine values of w at the axis intersections.
c) If we want complex roots with { = 0.707, what must be the value of K?

Question 3

a) The characteristic equation for a feedback control system is:

(s+2) (S+4s+8) + K =0

Determine the range of values of K for which the system is stable.
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b) Use the Laplace transform method to solve the following differential equations.
@, y = 2sint
dt
o L’X + y = 2 COS t
dt

All the initial conditions are zero.

Question 4
a) $+557+6s =0
b) £+257+45+8 =0

) s*+ 58 +555—55 -6 =0

Question 5

a) Reduce the block diagram shown below and find the closed loop transfer function

€
R(s)’

b) What is the system order number?

c) What type of steady state error would result if R(t) is a unit ramp input? Verify your
answer by application of the final value theorem.
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