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Please Answer ALL the Questions. Ensure your answer is well organized and
written clearly to guarantee your mark.

1. (15 Min - 6 points) Find the solution to the differential equation:
&+4¢ + 5z = 10!  where  z(0) =1, $(0) =2

2. (10 Min - 8 points) Complete the following statements:

(a) There are two modes of control to the DC Motor. They are and

(b) In the control of a DC motor, the —— current is constant.

(c) The flux is proportional to and the torque is proportional to and
—— while the back EMF is proportional to :

(d) Plot the equivalent circuit to your answer in (b).

(e) The main advantage of closed loop system over open loop system are ——
and —— while the disadvantages are and ——. However, the open loop
system advantages are and

3. (20 Min - 8 points) Find ;;((2 using block diagram reduction

4. (15 Min - 6 points) Find Zz((j) Ignore any back EMF

)

Find _X(s)
Vi(s)




5. (30 Min - 10 points) Find the Root Locus of the following Open Loop
Transfer Function showing details of each step.

- 1
G(s) = s(s+1)(s+2)(s+3)

6. (15 Min - 6 points) For the following closed loop system:

5

T(S) = 1553 +1155+2352+285+12

(a) Find The roots location

(b) Determine the stability of the system

7. (15 Min - 6 points) For the following system, find:

C
R—(sl—@——» 0.18 —> 1?025 > % Af)
] L 0.044 '—J

a) The damping ratio ¢ -

(
(b) The natural frequenéy by
(

d) The peak time ¢,
(e) The rising time ¢,

(f) The settling time ¢, for the 2% error.

)
)
¢) The maximum overshoot M,
)
)
)

Good Luck...
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