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Q1 A system is given by a transfer function G{s). ¥ 1ZWe e 6
If possible, introduce minkmum number of components in order to have: QA T-Ef" o =t
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Simulate the system together with the proposed controller using Simulink.

: 2 '
E £\ | SCepe.
| > J«.i;ﬁﬁm H"}P v

L

Scanned by CamScanner



;‘ - z_
toad a¥d iy o s
Fi“w »0 Eﬂﬂm jr , ra—,r;‘n,ﬁ;h, AlS) 4+ 9
R,e-pmsr.'ﬂt L] '

Q2 oA unity nepative feedhack system has G{I}=-'m +

form suitable for root locus sketching , and E.ﬂ_':."m the

characteristic equation in a
the root locus. Don’t sketch

poles and zetos involved in the process of sketching
the root locus, :
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b) Classify the following processcs as stable, asymptotically stable, or unstable

A nuelear reactor operating normally.
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A ruler just balanced on a finger tip. @ asy~plotially 5}%*-

& Pushing anunmanned unicycle. %?Wgﬂ‘” unstal\-e-

A ball bearing released from the rim towards the inside of a bowl. o f-ff"'Fl“hmJ/(h'

A bridge experiencing moderate non-continuous wind forees.  #3Y mploh’ NM

The pendulum of a clock. shab\¢ /
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¢} A system has G{s}- o +32 . Write down matlali ommands { not Simulink"blocks) to

determine ils
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open loop output time response due to two signals having Laplace transforms
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Q3 Consider a system having the following characteristic equation s'+s’ +5 + K5 +1=0.

;) Without using Routh's stability criterion , does there exist values of K which are cerlain to

make the system unstable?.If yes, what are they? State your reasons.
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ii)Using Routh’s stability criterion determine if any positive value of K make the system

stable?.
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with the horizontal and vertical scales. They are
Root Locus ] » —
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Q4 Consider the root locus plot shawn. Be careful L
not equal, Use the root locus sketch to answer the following *

Write down G(s)H(s) as K times a transfer function oblained
from the poles — zeros configuration, e
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Indicate arrows on jle root locus with yaluks
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Use the magnitude condition to determine the value of X which makes the poinl 5 =-1 a closed
loop pole.
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Use the angle condition to decideif 2/ isa mr pole or not,
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Using the root locus, write down the value of a point which isa possible closed loop pole. [wap f\ie

S=20.F & S=-.5
Using the root locus, write down the valug.of'a point which isnota possible closed loop pole.
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