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1.(1457) amsr Bt 3SR HE2EH 25 (Compensator) 3R B L E RS S - ShAIRE
(Function) * K HFFM4¥(Characteristics) : (a)PI Compensator (b)Lag Compensator (c) PD

Compensator (d)Lead Compensator (¢)PID Compensator (f)Lead-Lag Compensator.
(2% 2%, 2%, 2%, 2%, 3%, 3%)
2 (1457)

(a) FFAEH— OP-Amp Z FXEREE, WG FHE B ERA? (4%)
(b) Derive the transfer function, G(s) = Vo (s) / V1 (s), in terms of Z1 and Z2, for the non-
inverting amplification circuit shown in the left below. (5%)
(c) Find the transfer function, G(s) = Vo (s) / V2 (s), for the non-inverting circuit shown in the
right below. (5%) C2
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3. (124}) .
(a) A system represented in state space as ¥ = 4% + Bu l
y =Cx + Du

can be transformed to a similar system with x = Pz.
Derive the transformed system. ; : ,
z=Az+Bu

y=Cz+Du

(b)Given the system as follows,find the diagonal system that is similar I
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4.(1247) Given the dc-motor driven system as shown below with fixed field,
(a) derive and draw the system block diagram with input Ea(s), output &m (s), armature

| current Ja(s), motor torque Tm(s), and speed mm(s)
(b) find the transfer function, &m (s) / Ea(s).

| Ra La

T, Om Jm =2 kg-m? Ra=50

| Ia(t) -
20 . ) —F , o] Nl

- - Dm =1 N-m s/rad Kb=0.5 V-s/rad

3.(1247) Given the dc-motor driven system as shown below with the same motor as in problem 4,
(a) derive the total inertia Jm and total damping Dm, both refer to the motor axis |
(b) draw the system block diagram with input Ea(s), armature current Ja(s), motor torque

| I'm(s), motor speed wm(s), velocity V(s) of mass M and displacement X (s) of mass M.

(c) find the transtfer functions, X(s) / Ea(s).

| Gear 1 _
nertia=0 Cuide  x(7)

Dt=1 N-s/m
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| Gear 2 I
| Inertia=0 o N

N2= 100 Dr=2 N-m-s/m |
| Table Mass, M = 100Kg
| Ball Screw Pitch = 5mm
$2R AU 3 [H41RA)

A ERE—~NELERER




6.(1851) Given an uncompensated feedback system as shown below, do the following

(approximate solution is enough) .

(a) Sketch the root locus, including the asymptotes with real-axis intercept, oz, !
and angle, 6a for the uncompensated system. (4%)

(b) Find the value of K for the uncompensated system to have < 5% overshot. (4%6)

(for %08 < 5%, you can approximate ¢ = cos 6 =0.707, or 8= 45°)

(¢) Design a PD controller so that the system can operate with a settling time that is half that
of the uncompensated system with the same overshot. (5%)

(d) Sketch the root locus of the PD compensated system (5%)

R(s) + K |
(s +2)(s + 6)

7.(18473) Given a unity feedback system as shown below,
(a) Plot the Bode diagram with Ge(s) = K = 1000, (3%)
(b) Find the phase margins and bandwidth of the uncompensated system in (a). (3%0)
(¢) Find the steady-state error for a ramp input,r(t) = 10tu(t), (4%) |
(d) Design a lag compensator Ge(s) for the system to have phase margin of 60° with the |
same steady-state error. (4%)
(e) Find the bandwidth of the compensated system. (470)
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