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Q1: Consider the block diagram of a system shown, [20 Marks]

a-  Determine the t ransmi t tance;
b-  Check the resul t  by us ing S.F.G.
c- l f  one choose at r(t)=1- Gr(s), Gz(s), G:(s), Hr(s) and Hr(s) such that;
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Examine the stabil i ty of the system whose characterist ic equations; 
[10 Marks]

r . ,Sa + 253 +3,S2 +65 * l  -  0
2. St +So +453 + 452 +25 +2:0

Determine the condit ion of K to stabil ize the system whose characterist ic equation;

254 +25 3 +552 +,S *k =0

Q3: The open loop transfer function of a control system; [15 Marks]

G utH ( , ,  =
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a- Plot the Root Locus.
b- Determine K". and a,rn .
c- Discuss the condit ionally stabil i ty of the system.
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Q4: The overal l  transfer function of 6 control systems are; [15 Marks]
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Choose the correct answer from a and from b-:
a. The resultant t ime character ist ic is:

1-. step,
2. exponent ial  decay,
3. damped osci l lat ionl
4. sustained osci l lat ion,
5 .  exponent ia l  r i se ,
6 .  g row-up osc i l la t ion .

Put the qnswer in the farm;

b. the system stabi l i ty is:
1 .  s tab le ,
2 .  cond i t iona l l y  s tab le ,
3. cr i t ical ly stable,
4 .  uns tab le .

$ For the third order sen'onechenism shown in the figure. It is required
that the steady state error be 0.1 of the final output velocity and thi phase
margin be 50o. Desip tte required compensator and find the suitabft values
of R1, R2 ald C to safisfy tle above coadifion,

[20 Marlis ]

6- A, A linear multivariable system is described by the following set of
differential equations :

y i '+y ;  +2yr -2yr=U,

a a

Y; -  -  l t  *  l z  =  U  z

i- Write the state equations of the system in matrix vector form
ii- Write the output equation of the system in matri5.vector form
iii- Find the transfer matrix betweeu ouqlut vector ind ilput vector

B. A closed loop multi-input multi-oueut system has a plant transfer matrix

G o  ( s )  =

Determine the transfer matrix of the series compensator such that the
closed loop natrir is:
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C. Consider the linear system whose Transfer function

I (s) S + Z,. . -=
U'(s) ,92 + 3,S + 2

Determine the values of the parameter Z 1

For which the system is both state Controllable and observable

[20 Marks]


