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Q1) A second order system is described by the following system of differential equations Vis)
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i) Obtained a detailed block diagram with X (s) as output and U(s) as set value, clearly
indicating on the diagram where to measure ¥ (s) .
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ii) By reducing the&»loek—d' am or otherwise, determine the closed loop transfer function.
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iii) Determine @,, ¢, and @, of the closed loop system. Hence, or otherwise
determine the unit step response of the closed loop system by any method you know.
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Q2) Given the block diagram shown. i | <{>_Z ,.-——4:/)—* oY) =l = e !

/ | |
/ | T s 5

a) Determin K, and T for [the system to have an undamped natural frequency

@, =4 rad s™ and damping ratio ¢ =0.5. m v ___}f__/_g_i.?l =) K
Wn = $rad 5“1 4 ; :}95 6(5395))1/ |+ k7/5+2 sx2+XT
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b) With K and T as calculated above ‘ £ \
- g =012}

The value of the time to the first peak is

113 =1 whefe v :wnh.j'i- Se |lp = 0.9069 s |
wd

<

%) what values of positive K and T'make the system unstable? Justify. (o082
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Q3 a)

A particular gyg
articular system has the following characteristic equation:

st K $" (64K )s? +6K 5 4220

By Cxan]ining 1 y t l(:[ St
i 01 ] ] I tl“ ce rows (]f thc [{Ouths art Ys dan you 4] Clud lh
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of the system? . If you can , what is it ?.
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b)

Use Routh's criterion to determine the stability of a system whose charactenstlw
G2

polynomial is.
s®+35° +85" +185* +37s* +755 +50=0
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Q4) Given the root locus of a particular system is as shown

Note that the scale for the two axes is not the same.
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i) Determine the open loop poles and zeros.

Pole(s) is (are) :

Zero(s) is (are) \

i) Draw the ap

iv)  Usethe angle condition to affirm that the point S = -1+2| cannot be a closed loop
< @sIH) = (142h)180° , h=op2e

pole.
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@ ate arrows o¢n the root loCus. »
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For what positive value of the root locus parameter K will the closed loop system be
stable?

Stable —» g no positive rea) pact
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V) Sketch a root locus after removing a pole of your choice,
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