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4. The forward-path transfer function of a unity-feedback control system is . &Z\é; e é‘/?;

K 3

G(s) = e x W KOk
(s+4)* %%;ﬁgggi;k

(a) Construct the root loci of the characteristic equation of the closed-loop for 2 ‘0) 1 A

K 20 including the asymptotes, departure angles and breakaway points for PRt %
each pole. (8%) '%V

(b) What is the range of values of K for which the systerri is unstable? (6%) TR

5. The block diagram of a guided-missile attitude-control system is shown in Fig. 3.
The command inputis 7(¢), and d(¢) represents disturbance input.

(@) Let G.(s)=1 and set d(#)=0. Find the steady-state value of when
r(f) is a unit-step function. , (6%)

(b) Let G,(s)=1 and set r(¥)=0. Find the steady-state value of y(¢) when
d(t) is a unit-step function. : : (6%)
(c) Let G.(s)=(s+a)/s, >0, and set r(1)=0. Find the steady-state Value A ' *4)

of y(f) when d(¢) is a unit-step function. ~s9 Xz LL’ (6%)
) . Sbw &
B 9 -
@) o — A
Ao~ 2

r(¢) e(?t) +l 100(s +2) y(t) 4"\“ ul v o =3°
—P — = A - lO -
O :Q (s* =1) v !

Controller

\é

+

Missile dynamics <

‘ P lo¥
wo M 27 % \ oG
Fig. 3 Yoot ’”:/\ e
Prw ¢ W
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6. The block diagram of the discrete data control system is shown in Fig. 4.
(a) Find the transfer function Gr(z)= Y(z)/R(z) of the system. (

(b) Find Y(z) when the input 7(¢) is a unit-step function. A= 'y 7x> (6%) AT
(c) Find y(kT)|4_ye when the input r(?) is a unit-step function. JUN (6%)
x X

A = | X o\ G~
R(s) gk N rey

Zero order Y
O [Ty
r(0) ~ T =0.5sec. T=05sec. ¥ () "

s e

Fig. 4 \
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1. Consider the block diagram of the system shown in Fig. 1.

(a) Find the impulse response of y,(¢). L = //\6 -C (5%)
(b) Find the impulse response of y,(¢). _%7%_/\ h (5%)
(¢) Find the value of y,(n/2). (5%)
> »i(?)
input 7(¢) ——>» » 3 > 0 A
W
Fig. 1
- RN
2. The state equation of the linear time invariant circuit system shown in Fig. 2 is \\/ W
0 -7 7 i1} Q)
x(t) = x(2)+ ), where x(¢)= . SO
(t) [1 _8] ® Mu() ® [Vc(t)} NS
! \
(a) Find the value of R, L and C. O% 1=
: (0 = kA
(b) If input u(¢) =0, under the certain initial state x(0)= [ZI‘ ((0))] , the output 3
Ve
y()=ve()=—e"+7¢7", +20. Find the @a@w& (6%)
WA ) 4 Ve W)
o \\K\W W)= Ll N
AN LL\ZK’V) 4+ L= e
NV &)= - h\/VQ‘V} t L’-‘&/’
w0 RO cpz N o
< Ve = ﬁ (o7 J—i—/
Fig. 2 = o bt 1)
N ‘ + £
: . =L V)
3. The flow of traffic in a single lane can be described by the following dynamical o R 4 M
equation: N A \ Rel
d_}’=V_Ae—a/y, K/\ ’%/?\ v
dt ?\7/)3 A
where  y=relative distance between two cars, o)
V = constant velocity of the lead car, =4
A4, 0= real positive constants. ”
(a) Obtain the equilibrium value Y thatresults in dy/dt=0. (6%)
(b) Obtain the range of ¥/ 4 in 0S¥V /A< forwhich Y >0. (6%)
(c) Linearize the equation around Y, and write the resulting linearized equation. (6%) 4y
2 > 'S
K oikig> v





