VeT % & FHERE 100 B4 B RATARA R £ AR

%iéﬂ. : %%% Eﬁgﬂ > %7}%‘% fﬁ‘ﬂ‘ ;&%ﬁg‘!ﬁ_‘cgﬁgﬁ : DDDDDD
#B: ZHAL (% EBITAR)

—n WRREAA R - A AR - ARME B AERBREEAES -
AEFH = MASERENSEMLL - FRRTHS -
= . B BRREM  RAEE LA TEE  AERAAEZMRLEDE -

1. Consider Fig. 1 below.
(7%) (a) Find the transfer function between R(s) and C(s).

(7%) (b) Let G(s) :;—(-;2];(?—5 , H(s) :(_s%é; . Are some of the poles of ig; on ‘Fhe imaginary

axis for some k>0? If so, what are the imaginary axis crossovers?
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Fig. 1

2. Consider also Fig. 1 above

(7%) (2) Find the range of non-negative & such that the system is stable.

(7%) (b) Let R(s) =-1-, k=1000. Note that C(s) represents the Laplace transform of ¢(¢). Can the output
s

() reach a steady state?

1
s(s +D(s+4)(s +5)
NOT need to draw the Nyquist plot).

(7%) (¢) Does the Nyquist plot of encircle (-1, 0)? Please explain. (Note: You DO

d 2(:(1‘)
d?
Here c({) is the output, #1(£) and u,(?) are the inputs. Suppose all imtial conditions are unknown.

d . . e
3. +2 fg)+3c(t)=u] (£)+uy(¢) represents a two-inpuf, one-output linear time invariant system.

(5%) (a) Find the two transfer functions of this system.

(5%) (b) If the inputs were sinusoidal with identical frequencies, is your answer for (a) above still the
same?
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(5%) Does s°+6s%+s+6=0 have roots on the right-half plane ?

(190%) Consider the following difference equation

mik) =u(k)—u{k-1)

where u(k)=1 for &k >0.Find m(k) for k >0 when m(0)=1.

6. We have a system described by the state equations

vl R I (e |

() =10 1lx(t)

z] (D), [X1(0) :_[xm]

x5(0) X20

(1) Calculate x, (£),x; (t), and y(t) for £>0. (9%)
(2) What is the transfer function of the system described by these state equations? (6%)

7. Choose state variables as shown for the system shown in Fig. 2.
(1) Write the state equations. (5%)
(2) Is the system realization controllable? Observable? (8%)
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Fig. 2 Control system

8. Fig. 3 shows ablock diagram of a space vehicle control system.
(1) Determine the gain K such that the phase margin is 60°. (6%)
(2) What is the gain margin in this case? (6%}
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FFig. 3 Space vehicle conirol system
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