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1. A vehicle of mass 1000 kg is modeled as mass of this size supported on a
spring-damper as shown in the below figure. The spring stiffness is 40
kN/m and the damping factor of the damper is 80 kN-gm EXxpress the
frequency response of the system in terms of the output, displacement x
and the force P, when the surface variation y is the input. What are the
amplitude and phase angles of these quantities when y has an amplitude of
0.05 m at an angular frequency of 100 rad/s?(25 %)
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2. For a control system with an adjustable parameter K as shown in the
following figure,
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(@) Obtain the overal transfer function. (5 %)
(b) Draw theroot locus. (15 4*)
(c) Determine the system stability. (5 )

3. For asystem with a stable transfer function given bellow,

10
T(s) =
(s) s?+3s+10

(a) Find the error to a unit ramp input. (15 »*)

(b) Find the system response to a unit step input by mean of partial
fraction expansion. (10 4*)

4. Consider the system shown in the below figure. What are the values of
gain K which will achieves the following design specifications?

(@ =91 foraunitstepinputinR(s). (12 )
(b) =92 for astep change of 2 in the disturbance D(s). (13 #)
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