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For the following mechanical system, find the transfer function

a. Find the transfer function G(s)= '
F(s)

L.

b. Find the state equations representation of the system. (10%)
; Xo{1
L F0 e 5 3O
AD 1
K| - | K3
—0000— m | Kk | M
!E‘i5I'EI(\EIﬁIE:L‘II{\JIEF‘!H]‘ITliIilll!lirJ_ETi?\l_[IiTliijllfF‘ilfl
- Frictionless Ground
2
C(s)
R(s) + + 1 §
20— ! S P
Y | s JL s
2 | ‘l[
h
a. For the above system, find the transfer function 7'(s) = % (10%)
s
(3%)

b. Convert the block diagram into the signal flow graph representation.
c. Use Mason’s gain formula to find the transfer function 7'(s) = % (5%)
s

3. For the following system
a. Find Kand a to yield a settling time of 0.1 second and a 20% overshoot. (10%)

b. Find the time response c(f) when the input R(s) =—. (10%)
§
R(s) + o Es) kK |
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4. For the system :
Y(s) (s+1)

R(s) +2s%+s5s+K
a. By Routh-Hurwitz criterion, find the range of K for which the system is stable. (10%)

b. When the input R(s) = L , determine the steady-state error €, = %im e(f).  (10%)
Ky —»00

(Note: e(ty=r(t)-y(t)).

5. Consider the unity feedback system

R(s) + E(s) ) C(S)...
with the forward transfer function
G(s) = 28
s(s+3)(s +10)

The system is operating at 20% overshoot. Design a compensator to decrease the settling

time by a factor of 2 without affecting the percent overshoot and do the following:

Evaluate the uncompensated system’s dominant poles, gain, and settling time. (10%)

a.
(10%)

b. Evaluate the compensated system’s dominant poles and settling time.



