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1 OREM--E, RBEEOANP DD E TR TIRRL RN,

Do not open this sheet before the examination starts.

2 MEREFE, BREESDTERTL4—VUd S5,

There are 4 pages including this cover sheet.

3 LMEE2fHEEBREETH S, YHEPBIRUTRET A2k, SR 3HEIX
MEMBETH S,
The first and second questions are selectable. Select one from the two and

answer to it. The third question has to be answered.

4 FRESRIUERELLMEES S, SREHBEOBESNEETICHTRRAT S
Z&,
Be sure to write the examinee number and question number you answered. The

numbers should be filled in all necessary parts in the answer sheet.

5 #EEHERRNE, 1204 THD,
Allotted time is 120 minutes.

6 TEXE, HERFoRAEERTLIZE
Use blank space of this booklet, if necessary.
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[1] BREKICETIUTOREICER K.

Answer the following questions about electric circuit.

B &L ICARER E (V), RAOOESR r (Q), =024 L=1 (miD), HEHAR=1 (Q,
D F U O=1 (mF] HhRAEENH D, BIROAEEE 0=1000 (rads) O & &,

HORIZE 2 X,

F L a
< Answer the questions (1) - (4) about . ] A
I
the schematic diagram given in Fig.i. P

The circuit is ocomposed of an

v
alternating voltage power source of £ & TG) e
C_

[V], a resistor » [£2], an inductor L=1

[mH], a resistor /& = 1[Q], and a

capacitor C == I[mF], where o = b

1000[rad/s] denotes the angular Fig. 1

frequency of the power source. >

(1) [EEA > E—F 2RO L,

< Find the total impedance of the circuit. >

(2) [FEBEHT (Al T B,

< Find the circuit current [ [A]. >

(3) BEFabMOEE TV (V] i< B,

< Find the voltage ¥ [V] between the terminals a and b, >

(4)  |[l=|E &¥nL, rimn by

< Find the resistor » 2], if lVi equals iE | L
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[2] $IBTSIZEY 2 FOMBISER &.

Answer the following questions about control theory.

DY AT BTONWTELR D, 72771, R(s), E@), D), ¥s5), Gels), B Gl)E, £
FEEM, FE SEL HA, HER BIURHENERD T 77 AEMRTH D,
(Let’s consider the system below, where R(s), E(s), D(s}, ¥(s), Gc(s), and G(s} are reference,

error, disturbance, output, controller, and controlled object, respectively.)

lD@)
R(s) 4+ E(s) ++ Y (s)
G ) > )—> G@)-—r+
— A
i

(1) ASZEBLESEG (74— FSvr L) Ol Yos)ERS X,
{Find output Y5(s) when point A is opened {feedback off).)

(2) ASEREMLRWES (T4 —FRAy2bhYy) DA YERD L,
(Find output Ye(s) when point A is closed (feedback on).)

(3) BF (L) BLW (2) OFEREERS &L, 71— My 7 OB REHAT I
i L, Gdo)Gs)>>1 &1 5,

(Explain the effect of feedback control based on the above results at (1) and (2) under the
condition of Ge(s)G(s) >>1.)

(4) ABZTIHLRVIREET, BEME LCHEMRAT vy S ANEMA L, ZORFO
BRI B RO L, L, Gs) =K, Gls) = W{s+3), D(s)=0 & T 5,

(Find time response yc(f) when unit step function is applied as a reference, where G(s) = K,

G(5) = 1/(s+2), and D{s) = 0.)
(5) L3 (4) TROZMEEISE vd)h b EEMNBERE er ZRD &,
(Find steady-state positional error ep from yc(£) obtained at problem (4).)
(6) EHMEREep 2T 7T AEROEIRETE e, = EEI%SE(S) nhRD L,

(Find steady-state positional etror ep by using final value theorem ¢, = Iir% sE(s) of Laplace
>

transform .)

(7) epHPTBIHE, Gel)& Yo X5 infmEEicThid v,

{Explain how to design Ge(s) so as to realize ep = 0.)
3
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[3] A¥ECONRFEOETRICOVWTEEH L VIARETHERE,

Describe the background of your research in your master’s course of the

graduate school in English or Japanese.




