


page 2 ofS
Mec-B4 -December 2002

equationcharacteristicfollowinga) Determine 1f the

represents a stable system:
,1..

012s3 + 4s2 + Bs + =

The characteristic equation of a given system is:
b)

11s2 + 6s + K = 0511 + 653 +

What .restrictions must be placed upon the parameter Kin order to
insure that the system is stable? -.

The block diagram below depicts a first order lag system
c)

5
(s+2)

rierivean expression for the output if the input. (at time t =

0). is a unit ramp. -How would you obtain the response-to a unit

impulse-- from the expression which- you have derived. ...

For the stable system2.

Detemine the system type.a)

b) Find the steady-state error for a unit step input, a unit

ramp input, and a. unit parabolic input.
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transfertheforfor K > 03. 8>

function

Construct the root-locus

K=

s(s+-1)(s2+7s +12)

6, calculateto r. the gain 1s Kb) If the de~lgn value

gain margin.

=

~

c) Determine the value of the g.ain factor K for which. the

system with the above.open loop transfer function has closed loop

poles with a damping ratio

J = 0.5. -:

4. a) Using the Laplace transform technique, find the transient and steady-state responses of the

system described by the differential equation ~ + 3 ~ + 2y = 1 with initial conditions

d I dt2 dt
y(O+) and -1 = 1 .

dt t=o+

b) Using the Laplace transfonn teclmique, find the unit impulse response of the system described

by the differential equation ~ + ~ = x.
dtJ dt
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5. The block diagram ora control system is shown in Fig. 1.

a) When kj = 10, r(t) is a unit step function and d(t) = 0. Obtain the value ofthesteady-

state error.

Icl
+ ~,...

-+0-

y (5,)R~..:0 -
.

4- --:-
(5+ i) (0.25 +i)-~ -

-

Fig. Block diagram of a control system

b) When the input is a ramp such that r(t) = t, d = 0, it is desired to limit the steady-state

error to a value equal to or less than 0.2. Obtain the value of ~ and determine if this

requirement is consistent with the requirement of stability.
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