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B 1-3 e e

FLIS 1) 25 A 1 B

Andre-Marie Ampere(1775—1836), A French mathematician and physicist, laid the
foundation of electrodynamics. He defined the electric current and
developed a way to measure it in the 1820s,

Born in Lyous, France, Ampere at age 12 mastered Latin in a few
weeks, as he was intensely interested in mathematics and many of the best

mathematical works were in Latin. He was a brilliant scientist and a

prolific writer. He formulated the law of electromagnetics. He invented
the electromagnet and the ammeter. The unit of electric current, the ampere, was named

after him.
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b P 1-3 Ca) 7 7N 2 di TR7 B0 A L O P BEL fl, 8 o 224 F O AT 5 I ol J b AT LI . L B D o

W Ke ) T B B B AT Q(g) (charge) (LI 1(7) (current) L HL Fi UCw) (voltage) | By T 3
P(p) (electric power) il H §E W (electric energy) .

L, 67 2 XU P A COE B L B FR er ) B HCRE . R A 13 B 5 | H 1 O s B R A 8 A B
fi] Ay 3 S A A R T ) T e g SR AL 4 B
_dg

i—d—t CE=T)

214 H 7 B4 /NI 1) AN B ] 7% f s, B Ry B3 R O FH RS B T 3 s 44 [ B o 07 ] o o
F) B4 ] JZE A (coulomb. C) 15} ] (8 5437 9 F (second s s) « B I I B84 K 22 1% ( Ampere, A) .

Py 324 SR RS OE o fer A2 B (9 ) B 57 H A A2 3h 64 A R ) kg e IR 6 ) 1 B AE 4
AT 488 O 52 2% A9 L L B e Al LA S S B B b L R S PR T . S B S oo i
¢ F 4 H B A BB AL N, A 0 B A A L IR 0 2 ) 3R TR Dy HL A A S B ) AT R R R
B4 » B8 R 3R 9 gl T B B IS R A ML A L AR Tk . X T A B L A R H BEL TR (LA E B
1)) e 3t A4 S By 1) A R AT RE CBR e A R A1) L B A S it 1] B S . Qi P 1-4 Ca) iz
ol A M B Uit ) A i A B 1-4 (b) Biras o A SRARE F— 7 1) S I D 1) T Sk b
FE HL e b L 2 A0 M T A A% R 3 G T COE(RD) ) el 30 % S B ) 548 4 fL 3T 1) A
[ 5 24 | i /s F 2 O e B 52 B 4 B, 900 D 1) 455 11 4 PR TAE 7 1) A R . 6 4 A T B L O L B
B AT B M 4 UL 7 ) B R HL AL 9 2 2 U7 (] (reference direction) , M4 ¥ JL 49 2 2% Ty 1] I
TEEE H 0% R AR A0 1 5 7 35 T O ) S B T

i R i R
Ao——{—1+—o08B A o—e——"1+——0B

(a) (b)

Pl 1-4  HL LI 2 8 1]

b 77 1) 0K /) S o e ] o 5% 728 A 1 22 U8 FL IR o Q0 SR R I 19 S B T 1) 55 5% T [ A

(7] + B Ffr 9 1F 5% 32 W0 A9 1 T 5 SR R U A9 52 BR T ] 5 2 25 T 1) AH B . B BT IR IE 9K 38 Wi W
MY . SIAT MRS T ) B RS o {8 ] (e i 2 s A [ 22 A B SE BRI .

Alessandro Antonio Volta (1745—1827), an ltalian physicist, invented

the electric battery which provided the first continuous flow of electricity

and the capacitor. Born into a nobel family in Como, Italy. Volta was

performing electrical experiments at age 18. His invention of the battery in

1796 revolutionized the use of electricity. The publication of his work in

1800 marked the beginning of electric circuit theory. Volta received many
honors during his lifetime. The unit of voltage or potential difference, the volt. was
named in his honor.

HLfar A 2r B 5 | i 3 I BCh BR = AE T i TR A E L AT th A S E B A I AT
e X A B W LR wa BRI A R

_dw |
u= dq (1-2)

B ERmaRh A QB ABER—-SFH L. B N M ThE X A A5 B
SIHAL V3V Ko AVB W w 55T A B M g7 (] 1 8 {7 22 (potential

$1E BEBERINEERER 3 4



difference) , BJi
u=V.—V,

B R ) R/ N ) AN B[] 28 AR BRCh L R s IR S 8 U 28R s 8 [ B SR i), 5 L
1 #) B K FEEE (coulomb, ©) , h Y BN R B2 H: Goule, I, T B, Fi (8 3057 A AR 4 (volt, VD .

M —FE P E B AZ RN R E BT ERESHZ TSRS HEWME. ERAWA
Z (8] Ff L e Bt L E AR PR () 3R s | 7 FH S Al Pk (— D 2o IR 6z 177 1 A% 4 1) 17 4 i) 5
M ERENSE M, EEBEMNSE T NG, BERZE - MREE T EREEmS .
F S AR T T A LA e BEL A 480D 796 o ) el e AR P L R B RE (Rl IR BR AR L an P8l 1-5 o .
WmpE 1-5( R ESE T ER A$mN B W2 EE A SN B () AL E ;
WR A SRV EST BAKEN, N >0, BB EMERTHEH AT B.FHER T
W —3 A LR AR B AT A S w<<0. X F J 18] F /247 Bl i (8] 4% 1F 5% A8 1k /9 32
TR . 5I AT 2% 5 ) A9 k& 81 AT 5 (58 b 3R 7 O [R) B 220 A R % S5 R 1), A A2 H
Fe B Bt (8] 2R AR B FLAER . AR T B 7R 78, W &k ok 3R . ] XU T bRk Ros LR 2
% m (| 1-5),

i R i R
Ao—»=—{"1——0B Ao—=-"1J1+——08BR
+ - - +
Upp Uga
— -—

(a) (b)

B1-5 R Z % 0w

— TR B R R R S5 5 R B B . AR R — To R B 25 T ()
Fi MR 1T 22 A P ) I A P i 4 ) SR AR At i AR 4 3 1) 255 T ) R — SR X LR A EE
FEZ7% J7 Al B3 B AR 0 R HR 2 25 T (6] . ph T A BEL7C £ #) oL 9T 2 DA e AR 3 A ] I R A7
Uit » QP 1-6Ca) B 7 » T LA R JRE R Rl T 9 228 D07 [ S SR K KD 5 244 9 38 AN — BT, R O A SR
ZH Iy . W R, A 1-6 (b) B s, Ik e U8 A4 F O R R DA HL A7 3
Ti) 7R FL 2 » AT LA LA L TR 228 05 R AR RIS % 5 i) . ANE] 1-6 (o) Biras » X A B4
i 55 A1 AL B HE 1Y ) 45 T 5 o LA 89 2 25 5 1) R e R 57 B ) K HEL S B L P B9 2 5 T
W] — 2, RS H T . G 1-6 () By, B Al i R #9225 07 [l A — B R AR R IR 2 %
J7 1] o A HL B 40 A7 6 R O B8 PR T 19 2 25 7 1) — SRR Bl v 65 Y PR B S b e

R i i
Ao——1+—=—0B AO—e«—OB
- + & -
Upa Us
S —l
(a) (b)

+ O—L——o 1 - o—:——o 1

u u

— 0—=—te 2 + 0—=—192
(c) (d)

B 1-6  SCBES % 5 1) 51 Bk 2% Jr [l

James Watt (1736—1819), a Scottish inventor and mechanical engineer. renowned for
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his improvements in steam engine technology. Born in Greenock, Watt
initially worked as a maker of mathematical instruments, but soon became
interested in steam engines. In around 1764, Watt designed a separate
condensing chamber for the steam engine that prevented enormous losses

of steam. His first patent in 1769 covered this device and other

improvements on Newcomen’s engine and patented several other important
inventions including the rotary engine. the double-action engine and the steam indicator.
Watt received many honours during his lifetime. The unit of measurement of electrical and
mechanical power-the watt-was named in his honour.

FERFE AT IR RE R A T R AR BEA ., B REEE T RGN &0
AT o T A R A R R AR ER R G A R 28R R SR . X R R )
RAERKERR LB AT, 750, B A SE PR S8 2 308 2 X Zh 8 i K /N AR = PR
fufi Y o 2 3 R ol A s R (R B M L B (E i B [ B S M R IR R BB E T
e, Rk, £ BB PO E B ERE TR .

Yy B 2 5 SC BT[] BT AR B A T (power) s L p R R 3E (N

_dwW
P="ar

24 ) (9 B0 R D (), D ) SRR S AR (DD B, D3 B B FUAR (WD

IR SHEMBRAEFEVMNREER., Xt Fabaoe, 20w &y AT Fs
FE #) 1E 4% 1 o3 28 00 14 #5 0 21 i 1 A 5000 4 i B el 39 00 XoF e 67 i 0 Ukt e, BEL O 44 R L B
Tt X T L PR T L 24 0E R A A A 6 AR P S 8 L U O 4 52 30 B B, R A T B A e B, B 3
J1 57 3y v TR TTAF 1) S0 R TCH BE

R S5 IR B A T 0T DL R AR N (- D fn st (1-2) F i HL JE e 3 B 3B A
AHES LB

(1-3)

== () (&)
p=ui (1-4)

Hrep, p B 0L Waw R Vi BHET BN A,

3 (1-4) 27 AT 6 e 5% T 1 19 T 38 55 F L 2k 7o 140 A0 | 38 AN O 14 b o R A9 36 B 5 A B AL
A 2% 77 ) JE B, i 1-7Ca) (B 1-7 (o) F s . S B H i B L 40—~ 5, B p=
—ui. % p KTF.EZHZE TR RIEFERGE; Y p D TF0F, #HIKE BT R
Hh T 2R Al BR i i .

F AN 1-7 iy s DU FhE 0 6 G5 R AN R R 258 O n) EBR Bl S BR B D 2 115

+o—<—, e | +O—P—I e | —o—v—l e | —o—-'—' e |

u u u

—0—»—19) — 0—=—1-9 2 + O—=e—19 2 + O—»—Fe2
(@) p=-ui (b) p=ui (©)p=-ui (d)p=ui

M 1-7 &% mamssitRs

$15E BBRRENBERESR 5 o



WP 1-7Ca) i, BRI EL A 255 5 ) & R R L 2R i=5 A u=—10 V. IB4
p=—ui=—(—10) X5=50 W
B F p=0, B LAKE P9 330 38 43 o, B R Wl T FE D 3 50 W,
WP 1-7Ch) 7R 5 B He i B 3 A 255 T ) 2 OGHK A, ISR i =—5 A u=10 V,Jf 4
p=ui=10X(—=5)=—50 W
M T p<<0, i AKE P9 330 38 49 Hi 5 &t sl B O 2% 50 W,
FE to F| ¢ 3 B[] P E % 0 R RO F) EL BB

W :J' p(r)dr:f w(D)ile)de (1-5)

ty

T w BRACECE L BER W MR p —FF B EARBE. X W0 B, oMU &E; Y
W <OFf , TG4 B i HEL G o

James Prescott Joule (1818 — 1889 ) was born on Christmas Eve,

1818, into a wealthy Manchester brewing family, He initially was
educated at home, before being tutored. at the age of sixteen, by the
eminent Manchester scientist John Dalton. Joule soon began to conduct
independent research at a laboratory built in the cellar of his father’s !
home. By the 18407 s, scientists had realized that heat, electricity,
magnetism, chemical change and the energy of motion were all inter

convertible. Joule was extremely involved with this work, and between 1837 and 1847, he
established the principle of conservation of energy, and the equivalence of heat and other

forms of energy.

DB uin

H, % T Celement) J2: L 15 Hh e 7S 1) 20 AR B OG22 S B 28 (4R RO R AB (b P B S AR, 5 — 1>
B 0 A 3 e 8 T s 5 A L B R A B, 1 4 R R A i P R R 2 ) 1
PR BRI, R BB A PR B TR o FRUR 4 AT g DL R O(ELRGE BE W) 4%,
B BT R B R o S  MRBCER B w= £ BBETO AR R WGE SE © S5
Wi BERBOER B U= FG) s A TTH R RN AT ¢ SHE « FRECCR W ¢= f(w).
SR R IO R 1 R R — S 2R M eR R TR 4 X A TR i M T 14 (linear element) . R
2R IO T A eR B R — N AR 4R 1 eR B, IR A X B G B O R 28 4 58 ¢ (non-linear
element) , $% I8 5 &8 e 6 i B2 i (0 AN 50KE L B a4 43 Oh o . = i 01 U 35 G 4 - 42 PR 7E
#% Fp 2 7 Y B FE O AT OKE E B T 4 43 O 6 R JC 4 (passive element) A1 45 IR JC 14 Cactive

element) ,

1.3.1 HEMETH

Georg Simon Ohm (1789 — 1854) was the German physicist who in

1827 discovered the law that the current flow through a conductor is
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proportional to the voltage and inversely proportional to the resistance. Ohm was then a
professor of mathematics in Cologne. His work was coldly received. The Prussian minister
of education announced that “a professor who preached such heresies was unworthy to
teach science. ” Ohm resigned his post, went into academic exile for several years, and
then left Prussia and became a professor in Bavaria.

H, L 0 2 2 ) e A 40 el R 45 G I vl B A ey R AE 45 JH b 2 =X B A Y 2 i
AR T A E P BEL ok R U Y T Bl B e BEL L EVAR KT AN B AR S X
2R 1 o, BH T4, FE AT T A 2 0 4 i L A S e UL PR R RROC R TR KR I E []R
(ohm’s law) , ER EIEAT S WA 1-8 PR, e EMBRBOCHKSE

i A R

u=Ri (1-6) M 1-8 wBITH
K (1-6) 19 R I A2 i BHLAF 5, T 2 H BH G 19 2 80, B 4 6 14 i) | Bl (resistance) , B B
R SHEAEMEERPDITRERTFEFRLE R 2B RPN ER (A, R R AR
(V) H BH A9 2 A B 067 S BACARE CQ)

éGz%,mUiﬁ(l—G)i@fﬁﬁ

i=Gu -7
A G 2 H BH 69 {81 8, #7 A H BEL T (9 B 7 (conductance) , L 2 B B A2 A P [] F (siemens,
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Siemens (1816 —1872) was born in Prussia. While in prison for
acting as a second in a duel, he began to experiment with chemistry,
which led to his invention of the first electroplating system. In 1837,
Siemens began making improvements in the early telegraph and

contributed greatly to the development of telegraphic systems. The

unit of conductance is named in his honor.
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Michael Faraday (1791 —1867) British physicist and chemist, best known
for his discoveries of electromagnetic induction and of the laws of
electrolysis. His biggest breakthrough in electricity was his invention of the
electric motor. Michael Faraday built two devices to produce what he called

electromagnetic rotation: that is a continuous circular motion from the

circular magnetic force around a wire. Ten years later, in 1831, he began his
great series of experiments in which he discovered electromagnetic induction. These

experiments form the basis of modern electromagnetic technology.
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