4115 BB SR

D.R.FH2R P Mi¥
E i ¥

mil]

:J % OE 4 R
: 0 O BN R



= :
!

R 2
| a

REFCLHR S BE—MZE > TR — A FQTMEEL
GEOHRENE  HATAGTE » HRHT T RILBIHE K
MR AR -

HEA o R T 3 5 AAH L AT ES TR
REOAL > MR T —RAOAREE > HZGHBGHNET > #

G- 4L AL MBEeg 1% o

~BMENR ST FHSHGARAE - wDAREE £
FILLE TX ST PP e Y. S Y LY T e |
Btk dd A4 i sk ;s mBAA-BRGFF MASFTFRRETH
R ATHAREAL— R NARETON > mAERLGENA
ISy P VLT




3 £

i T T3 B R #3555 E

BB BERER
D.R. 85 P X= R¥
EHk BE
W
B R AR
BERVE DAl L IR
ERARIAKE 1378
B REENR R
FLBELRROART BHFLEEEEN
N
19488 — MK FrA: T1x1245 1/24
1994 &F 8 AW —WEDR 93K 1625
En¥4: 0001— 900 F¥: NIFTF
I[SBN: 7-5062—1905-0/TN+ 27
Ef: 1650 7T (W 9204/6)
HABRBHEAR GBS ®EEHEHWBEERN
RERRT



s RN

(H &%)
A S S - SRR i
F = F WEH] e 25
B = F FEEE] -t 65
FAECEE ST 2 ) | RSO 95
€& o ¥ ¥R s avertecoecsessnenensantoesns 133
B oA E AHE] e 159
B oL M M ST 181
g AN ¥ W J] eeveerseeneonneramionieniiiiiiinn, 209
g L ¥ & = | T e 235
% + & Maxwell z—,g_;& .............................. 251
Ft—F GTEEEGEIE [ - 269
Fr—% THEGBIEL oo 209
F+=% FTaLEMIEL ---eerereenenn reeerenn. 323

Ftmi @iﬁl{% .................................... 355



F—% @ ¥

1-1 RALWAE A=9i+j—6kRB=4i—-6j+5k REHEH

(3 e
B A.-B=-(9i+j—6k)-(4i-6j+5k)
=36—6—30
=0
.ALB

1-2 HHHFEER A=2i+3j+kR/B=i—6j+kFRBHE/N
B 130.5° -
W A-B=(2i+3j+k)-(i—6j+k)
=2—-18+1
=-—15
A= 27432 +1
=14 .
|Bl=4/ 12 +62 412
=4 38
A-B

cosl# = —-—-

|A| | B]
_15

v 532
—__15

8 = cos™! ——-

/532

130. 5°

1-3 A AB. C#T@ . HWREBH
A-(B+C)Y=A-B+A.C




2 NEPRABHER

A- BrCY={A| - |B+C] . cos (Hz+95)
|B4+C| = (Blcosé,+ i Cleos{ &, -1
A-{BrC)Y = |A[[[Blrosfy+ ¢ 2x (8, —f; loos (6
b8y )
= A IB) [cos (s conii, 6431+ 1 41T
cog (-8, Jeos{E, <55
= |A1{B] [vosfycos d, =6y 74 sind,sin{ 6,
435 Y—sinfy zin{o; 46, 3 v AT (O] [cos
{F; —8,YCns P34+ 8y Y -s8indfy s )sin{ &,
483 )4+ 8in{ @, -9 1sin{ Fa 4¢3 )]
= Al {Blcosf, 4| |Bisint, sin{ -+ 8, T+
|Al1Clcos (0, +6: 74 | 4] |C8in(&; —83)
sin{( 8, +8,)
= A} |Bicosfy+ |4 I Cicos( B +6r 1 — | Al
|2 sinfysin!{f24-6s Y+ A | Tl sindd, -8,
Yein (82 + 43
221 SF
|B|sinfy = |C|gin(f;-03)
SAC(BLCY = 14 [{Bicos@+ 1A {Clcos( 8,482
=A.-B+A-C

1-4 BYRARNBATFABHZMME, C~ A+BED=A-B A%
AR MIBARBAXA - BH(C LD )= 2(A*+B* I/
B (C'~D*) =4 ABcosf
B C=4+B
D=-A—B
C*=(A+B) . (A+B)
=A*+B*+2A4- B
D! = (A~B).(A—B)
=A'+B*—2A.RB
C14D* = 2( A* +B*) y
C*—D* —4A.B
= 4}jA||Bicosé
= 4 ABcoeyd




2—%x B & 3

1-5 BP¥eRWOIByFHALOERBUME - THERaBaHx W2k
. PROHE xW2xA » Bit
a =cosai+sinaj Rk b=cosfi+sinfj
HBMERAZPREZ Eﬁ&ﬁﬁzﬁﬂﬁﬁ&ma bR axbz
mmEKe -
W a-b=cos(a—f§)
fH a-b=(cosai+sinajl-.(cosfi+sinfj)
= cosacos B+sinasinf
RE cos(a—BY=cosacosf+sinasin$
4 B'=-B
B cos (a+f) = cosacosf'—~sinasinf’
FBE axb=—sinCa—B)k
i i k!
M axb= cosa sina 0 :
cosB  sin8 0 .

= k ( cosasinf—sina cos )
BB sin(a—P) - sinacosf—cosasinf
4 p=—B

Al sin(a+p') = sinacosf'+cosasinf’

z

1-6 AF (AxB) - CEMBRRIEFAENCRE  CH=HA8A .
Bs L+ WWRH(AXB)Y . C=A.(BxC)
B FAAmSRK
= (EEEIX (/)
=ABsinf xCcosg
(AxB) - C—=ABsinf Z.C



4

RBPERaNER

=ABsin8 Ccosgp
= ABCsiné@ cos ¢
(AxB) - CREFTARBRZBK
JE  (BxC)- ARBHET A@IE I8
(AxB).C=- (BxC)- A
—A.(BxC)

1-7 B&E AX(B+C) = AXB+AxC

M A=A i+A JHAK
B=B,i+B,j+B.k
C=Cyi+C,j+C.k

i J k
AxX(B+C)H = A, A, A,
B.+C:. B,+C, B.+C.

- (A,B' +A7Cl _Al By—Asz ) i+( Ang +A'
Cx—A,B,—A,C, ) j+ ( A,By +A.Cy — A, B,
—A,C, Yk

-
oo

J
AxB= | A, A
B

-

=(A,B,—A.B, )i+ (A, B,—AB. ) j+( A B, —A,

= (A, C,—A,Cy )i+ (A Cy—AC, ) j+( ACy—A,
C. Yk
AXB+AXC = (A B, + A,C, —A, B, —A,C, Y i +( A, B, + A,
Ci—AB. —AC. ) j+ ( A B, +A.C,—A,B,
—A,Cy )k
S AX (B+C) = AxB+AxC



1-8 HFE

. 2

B—-% m &R 5

ax(bxe))=b(a-e¢d)—cla.b)

= ( byc;"'_sz, ) i+( szg‘“"bxcz )j+( bey_bycx

Yk
! i J k
ax(bxe)l= a a, a: f
byci—b.cy; bici—bic, bicy—bycy
=(aybrcy—aybycyi—a. b,cx+a.b¢, i+
azbycg'_agbgC'—axbey—"albyCX)j+(
axb;c;_axbxcz“ayb!cl_*-a!bSCY)k
= be(ayC,+a;c:+axcx)——Cx(axbx"i_ayby
+a.b5.)] i+ [by (Gxcxtaycy+a.c. )—c,
(axbitayby+a.b, V]j+(b.( axee+ayc,
+a.c. ')—"Cs(axbx-}"ayb,-#a,bg)]k
=b(a-cl—c(a-b)
dr o
1-9 MR r. =, =0 AR r BEN
@ r=1rr;
_dr*w dr + dr,
dt 1 4t dt’
dr) ¢ dr dr, N
R TIEER AL PrTE
ar n 5 d"'[
=y - r -
Tt Ty
_d_'rl, =
r}- dt =
. dr dr
r, J=Fr =0



6 THERTONEW

, dr
r = 0 af gt -0

LrBER

1-10 H—@IH KT EHERER500m,/ sec » T HBEKFEREL
30° -
ARERNE B> FRGGRAR rEE o NINEE o B ; &
MEARE . YRE-NTHM  EEPERE=BEmR -
B a=—9.8m/sec K
v = vo+at
= 500 ( cos30°+sin30% )—9.8¢ K
=250/ 3 j+K( 250—9.8¢ )

1
r=ro+uw 1‘—l~»‘)-atz

EA

. ) 1
= ro+500-( cos30°F+sin30°k > r_ﬁ?- .9.5§.1*K

= ro+250J3‘tj+k( 250t —4.9¢%)

1-11 MR r RHEEERRITE-ROEHE - ABRAR—FHOR
ABvrv(A-r)X=-A
E A-r=Ax+A, vy+A, 2z

3CA.r) 5(A- 7CA-
peaory=g 20AT) oA e td

éx Y S

=iA, 4+ jA+ kA, - A



G L S

1-12 W 1-20 @B r B0, ¥, 2V B P (e, v, 2

.4

QIR P ELE T BT LU R R WE N

2 (—}4 " R

r
v (—~_1~} :_A;
¥ r

B BIEE MW EE CEHED (J;-) (s B

IR » MR P EIEM P IS, B8 » AF

vy =L
r 1 4

@r =(x—2Yi+(y—yYj+(z—2Yk
1 r
74?[(x—f)2+(y—y)2+(z—zW2]‘%

1
Vx—x"Y +(y—y"Y2+{2—2")2

0 1 d 1 a 1
Y me—e (=Y A — e (— ) At e (—.
ax’ ( r !4_3y'(r )J+_az'(r )k

2(x—x)i+2(y— y)]+2(2“2‘k
[(x—x"Y24+( y-—- y)2+(z—z)2]

L
2

(r—xVi+(y—yVYj+t(z—2"YEk

((x—x Y24 (y—y )24 (z—2 )2 ] %

| 1
T (r—2 Y4 (y—y  Th(z_z? %

(x—x" )i+ (y—yVj+(2—2)k
fo V24 (y—y )24 (z—2)?

il

— n
r

~1

3



8 EBFEEBLEEAWR

1 1
a (—) o (—)
1 r y
d (——) = dx + dy
y dx ay’
1
d (—)
y
+—d 2z’
2z’
1
=y (—) . dr
y

1
HEZEREASAO =08V (—)RBARLE
r

(b) fa]E8
1 1 1
a (—) a (—) a (—)
1 y . y . 4
V(—)= -+ -+ — k
r cx ay 9z

(x—2)i4+Cy—¥)j+Cz--2" Yk
(Cax—x" )24+ (y—y ) 4(2—2" )2 ) ¥

1
(x—2" Y34 (y—y' Y¥24(z—2")?

(xﬂ-x_'_)i-i-(y“l: )j+(j—-z’ Yk
Y (x—2 )+ (y—y ) +(z—2 )¢

1
- — r:
r?

1-13 @HAEZF v. r=3

D —BLERecHRE, r BHXRL D9
#
T ? ) 3

@ Ver=(— i+ —— j+ — k) (zxi+yj+zk)
dx Y 9z



ax a3y a2z
= —_ 4 =3

ax ay az

b dP=ar-da
—ar,-a*sinfdfdor,

—~aglsinfdl@do

K *
?= S d¢ S atsinfdbdd
Qo

1]

(i

X
2mtal S sinfdé

o

—2ma® ¥ 2

—4nad

1-14 £ f ZMEEN - ARARE Y
v.(fAY=fV -A+A-V S

49 3 f A n af A, N d f A
v . - —_— _ -
¢/ d x dy dz
dA, afr dA af
= f 1 +f— 4, ——
?x dx ay ¥
24 4 )
f dz b WA
d A, a4, A, af
=(f +f—— +f—— I+ (A
dx 2y dz 0x
df af
Ar‘_' + A, — )
dy dz

=fV -A+A4- [




10 R R

1-15 WlA=3xi+yi+22k B f=a®+y7 427

WERA BRZNHE -HB v (fAIER(2, 2, 2)®
B120 o

DBBEY - (FAYER(2.2,2)RB120 > OS54 RV R
V. ABFAR - 14 B2 Ea%k e

CFx,y, zKkER - ZW V. (FA)BERW?

@ fA=(x*+y*+2*)-({3xi+yj+22k)
=(3x( 24y + 2 Yity(2'+y +2? ) j+22(2?
+y*+22 )k

d(3x'+3xy"+3x2%)

v-(fA) = +
0 x

d( 2 y+y¥i+yz?)
dy

(2222 +2y 2422°)
ﬂﬂaz

= 9x?+3y"+ 3274 2%+ 3y 4 27425 "42y°+62°
V.(fA)at(2,2,2)&
= OX44+3X4+3X4+4+3X44+-4+2X4+2X4+6%X 4
= 120
) vf=9(Ca+y*+27)
' o =2xi+2yJj+2zk
VA=V (3xi+yft2z45)

= 34142
=6
V.(J"A):fV’A_F“A‘Vf a'f(f:,z,':f)

f=1z2
A= 6i+ 2]+ 4k
VS -4i+4j+ 4k
Vel SJAY =12X6+(6i+2j44k i (4i+4]+4k)
=72+ 24+ 8+ 16
= 120
€ FARm® @M



g @ & 11

LV (fAYRm ML o

1-16 HARH V- (Ax— ) ESRT » AEAREK - LR AT ER?
r

i J k
Ax r-= Az Ay A-

x y F ]
= (Ayz—A,y )i+ (2A,—zA Y J+( yA:—%As )k

Axr (24,~yA. )i+ (xA4.— zA:) J+( yA.—xA )k

r? rt
Axr 1
v ( " )= (zA,—yA: ) C Y+ { xA;—2A )
r ax rs
a 1 1
— )+ (yA—1xA,) C )
ay r? 3z r?
—3x — 3y
=(zA;—yA: )} 4+ ( xAi— zA, )
r rs
_32
+(yAx"'"‘xA,)
r5
3
= ” CxyAi—xzA,+yzAc—xyA, + x2ZA, —
yzhe ) =0
AR R I REHS o
1-17 RIRAZS AR :
of 9 f 3
Axlym-— —_ 2 — '\}_2.&_'{5_ . af“




12 BERRWEHER

0 37 "
f —yﬁ*“f—— ’ ﬂ:tmf%xsylz:z@ﬁ'aﬁ
ay dx

A, = «x

A=rxgf ., A.r=0 , A:.Vf=0

i3

i J kK
rxvf: X y 2
ef a5 of
dx ey dz
? oy af of
=(y ! —z Yi+(z —x Y j
az 3y X az
af aof
+(x -y ) k
dy dx
=gy |
2 f 2/ af of
T = -z — )it+(z ~x )J
A-r=((y 22 z » i . P
0 é
+(x / —y -—~f—~)k]-(xi+y1'+zk)
ay ax
2 af af af af
=xy—f— —xz —L +yz —xy — +xz2 —
dz dy dx adz ay
as
B af af 2/ as
A-vr=1(y —z-——— )i+ (z o I
32 dy ax dz
X, af af af
+(x§--{ ~y — )k ). (- i+ j+
’ 7z 3 x 3y
as
— k)



1118 HIR—MBEE  AR—MRENS 2B
VX(fA)Y=(VfIXA+f(vxA)

vX(fA

VSXA=

)=

J+(

=(

Cr

Cf

af

SAx

J

3 fA;
dy

afA,

k

SAs

afAy

d2

3 fAx

2x

dA,

f

dA,

¥ 4
A,

ox

a.x.

oy

+f

+ A,

s
ay

+A.

af

dz
as
dx

ay

af
ay

~f

ef
adz

3 fA;

Yk

A,

~f

A,

dx
dA,

ay

dz

—A,

af
ay

ox

'_.f — —Ay, — )k



