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There are § (eight) questions. Answer any 6 (six) questions. The symbols have their usual meanings.
Programmable calclators e nct allowed. Marks of cach question are written in the brackets.

1 &) With suitable diagram, derive the pole placement equations for coniroller design Torthe 10
plants in phasc-variable form.
b) Given the plant. 15
20(s +5)
= 2EFS
RS IeE)
Design the phase-variabl feedback gains t yield 9.5% overshoot and a setling time of
074 second
4 Derive necessary formula to Systems represened in other forms to convert into phase 13
variable form and apply ing pole placement topology and revert back to original system.
b Determine whetherth sysim i controllabe. 2

-1 1 2] 2
x=Ax+Bu=[0 -1 5 |x+iju
0 3 - 1
3. a) Whats the challenge in designing controller for the system not represcatcd in phase 12
variable form?
B Dosigna ner s fsdbck controller to yield 20% overshoot and a setling time of 13

inds for a plant

G+
6O =GTne T B)(s 9
hais epresented n st space in cascads orm by

z=Az+Bu

4. @) Explain with necessary diagram and formula different configuration of observer design. 13

b) Design an observer for the plant ”
Pt +6)
=%+ 7)(5+B)(s+9)
Whose estimated plant i represented insae space n obsever canoical form as
~24 1 0] [0

2=A%+Bu=|-191 0 1x+Hu
504 0 0 ol
g=ci=[1 0 0%

“The observer will respond 10 times faster than the controlled loop desig
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What f y iy by inspection?

Determine whether the system
-2 -1 -3] (2
P |],+”

7 -
y=Cx=[4 6

is observable.

Derive necessary formulas related to altemative approaches to Observer Design.
Design an observer for the plant
(5+6)

O =GF NG BE D
hosectimated plant s represnted i i spase i cascad fom s

,msu,[o ]H
0 0 -9
oo

2=[1 0 0]
the observer is (o have witha 0.1

second settling time.

Steady-State Error Design
Designan inegral ontole fo he plant
0
5 el
=4
Lo yild st esponse with 10% overshoot.a peak ime of 2 sesonds,and zeo
sicady-sate error.

Integral Control.

Derive the Reduced-Matrix Ri

ati equation for optimal quadratic regulator systems.

Assuming the control signal to be
u(e) = —kx(t)

determine the optimal f
index is minimized

edback gain matrix K such that the following performance
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