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BEDBR - IE Objectives and Outline of the Course

H [BEXEE] ORFEANREZBEBT 70, MEOEEZIT). £/, #YAXI—T7Z2HAVCEROROEEZHR L. ER%
BLUTCEREZRD D,
& | This course enhances students' understanding of circuit theory by solving problems on electrical circuits and by measuring
waveforms of electrical signals through an oscilloscope in the experiment.
Mandatory requirements: concurrent enrollment in Electrical circuits.
F2BDEEBRE Learning Objectives
H | BRRFCOBELEROBGRZER L. REAEXEZELZENTES,
EREOBE - BREZOERERR (7—Y) OBREERL. REOBITEITS ZLeMNTE D,
RREFEDEN EERENOBERZERET 5,
EEEDOHEIRRRICOVWTERT 5,
B0 EEICE X BRT 5,
FaRa—7EEN, BEOFHEREEZE CRTCEEZRD S,
Z | To understand relations between a voltage across a circuit element and a current flowing through the element, and to obtain

circuit equations.

To understand relations between sinusoidal waves in time domain and complex phasor representation for voltages and
currents under the steady states, and to analyze various electrical circuits.

To understand relations between electrical powers in AC circuits in time domain and complex power representation.




12160112_BXEIHEE

To understand resonance phenomena in electrical circuits.
To understand transient phenomena in electrical circuits.
To understand how to use an oscilloscope and to observe the waveforms of signals in the electrical circuits.

B ZEDERME O EEX / Fulfillment of Course Goals (JABEE B8:&HRIB D )

JBE| IO [ ik

REEHEEE Course Plan

No. IEH Topics AZ Content
1 H| H1&8>x REODBE L EDH, LE—FDEEA,
% | Guidance and overview Objective and schedule of the exercise class and how to prepare reports to be
submitted.
2 B | BREROELRNMES BIER. A VRO Fv/o20BZ%,
= | Fundamentals for  circuit | Definition and performance of registers, inductors, and capacitors
elements
3 H | BERER F—LDEKE, BIFIEIEICHTDDE. Di. Y-A Ei,
% | DC circuits Ohm's law.
Voltage and current division in series and parallel circuits.
Star-Delta transformation.
4 B | E5%fkeE 7 =z —P&RR BRHBOENMELRA, EXRME 7 = —HRT,
Z | Sinusoidal waves and phasor | Absolute value and argument in complex representation.
representation Sinusoidal AC waves and phasor representation.
5 H | #v0zxa—7£% (1) FYAZXRA-TORE, FLHDOEE,
% | Oscilloscope exercise | Oscilloscope exercise |
6 B | RIBEEZROBEY - S5 A=A TRIZVYR BEIER. LHES.
% | Series and parallel | Impedance and admittance.
connections of circuit | Series and parallel connections.
elements
7 B | #>yazxa—-7%£%8 (2) L R EIRE O B RER I O RITE,
Z | Oscilloscope exercise Il Measurement of frequency dependence of signals in LR circuits.
8 B | ZREKOEAN BEHHBHEEWNEN, hEORE,
% | Electrical powers in  AC | Effective power and reactive power.
circuits Power factor improvement.
9 H | #>axa—7%% (3) C R E3E D R EDRIE,
Z | Oscilloscope exercise Il Measurement of frequency dependence of signals in CR circuits
10 B |BEA Y&y 2y XAERIRE | BHFEEESLHEEA VX7 2R, BIIHIREWTHR,
2%
% | Mutual inductances  and | Inductive coupling and mutual inductance.
resonance circuits Series resonance and parallel resonance
11 | B | #¥axa—-7%% (4) L C REIFE D B REAFIEDRIE,
% | Oscilloscope exercise IV Measurement of frequency dependence of signals in LCR circuits.
12 B | @EHRR (1) L R EE&,
Z | Transient phenomena | LR circuits
13 B | ®ERR (2) C R[EFB L T'L C R[EIEE
Z | Transient phenomena Il CR and LCR circuits
14 | B | B&EE (1) BAENLZHBEESR (1),
Z | Advanced exercise | Advanced exercise for electrical circuits
15 | B | B&EE (2) BAENLZHBEESR (2),
Z | Advanced exercise Il Advanced exercise for electrical circuits

JB1& 54 Prerequisite(s)

B | [BREE #4FLC2HBTHIL,
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Concurrent enrollment in Electrical circuits.

H | $1EORETCARBEMICETEIHA LV RETIOT MTHET D2 L, REORIIBHIEENGZOBERAFBST D &,
%= | Don't forget to attend the first week of the class, as the guidance and overview will be given at that time. Please bring a

scientific electronic calculator whenever you attend the class.

#HE [BLEBOER] LU EEREEOER] (WIhd, BBSEREH,E, FHR. BE. 7V b 2EHRT 5.

B m

Textbook:

[1] M. Nishimaki, T. Moi, and T. Arai, "Fundamentals of Electrical Circuits", 3rd Ed., Morikita, 2014 (in Japanese).

[2] M. Nishimaki, H. Shimokawa, and M. Okumura, "Fundamentals of Electrical Circuits, Continued", 3rd Ed., Morikita, 2014
(in

B | BTk, LA— FMREAR. BRPICTOIREICEDLR— MERICE YFHMEET S, (50%)
EETIE. 2FHEE,. 2L R - MEHABEUREORMSF L L, LR— MEHEABRICK VIFHEZEIT S, (50%)
%= | Inthe exercise class, submitted reports and oral presentation about the reported answers are reflected to the scores. (50%)

In the experiment class, submitted reports are evaluated. (50%)
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