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1.1 &BE«l

~w<favTa SETsaE S e st afE wAex wififbe 21 anw gl aa er - el
W ] (VA FF4 1kg) IR O AR A7jeferca w g | g w29 1 sferaesia @ame
9Tl T@ WA @ S T @A ANeH oy eide e SfRiiB (uee ) quim Al
A — @ T (31 HET)-a7 ofF, Tew wzk Ters Wi WMICTIR M T 13 2pfens
39 (3 siferas) wmt T | anfafes Roaaet 4t [ <tafs s | Saras Tz ez feaf
JEM A TATA AEeI & o TS A7 | @ oefS AB 9 @ Gl @R gHe G
ferg @1 fRTsrs STwes ANTE (1 wilba1 Q3K SITEBAT SR 1B 20 A0S | STRIeT yoie qaf
T @4 gh1 Ffawena foab ens et Fam T T AiEs gt gfm ) 9w @

fow ot Sfige ZTaTE OF 390 T (539 216fS(Vector method) | 9% ~&fea ft e Tarerra
589 e & (9T I (ST 6 i) | TEWI G303 wiee) e coda Fwoifore |

1.2. St

% 93 2GS TS AT —

® (539 INT I IACGER A:| |

o (SERY Feoftiren el | el oratem @ Tfive iatas Rzsifece aage ==
@TR— L, RS, o 4% Qe IS [ Qi Rog wibare B |

o omeffamraa ey M (S3ET ermed g Twrgad |

1.3. (S99 8 CHeNs At

feeem & wifelfy R wmn Rodw feg i 212, TR @ T (Magnitude) J17%1
(ER—EF, 7, 17 T | 931 cwEre 24

1A G A g AR IR @ wfeny 2% wg | AN — 6o (A4 @wm fiez),
IR (RUR fies), (A @9 (2 wewe i) Tonf 1 e (087 3

TAIZA — Bt (IR 301 FHI TS ATEH | 9 4F 65 I3 @01 s weez (oA

AT | QU FHIA TR SRR WA L2 G301 Ayl FIem, T 901 e wRrewa ez
ITE | 43 2IF2 TS I 6 ICF (9N AT 3307, GBI o1 ffre s =1 enst ==

L0, | T 410 9301 (391 T s wiae (oimera s Q1o | 9% @ <51 ¢ (391 1i0% 20 (994
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FRI-GE 4T TN ¢ TFo 3] SR |

B% (SR W @ WS 2 IR AR | (TFAT 5 Frw awmsma, |A] (9w
T i ag ¢ O ol @RI @ «ft «3is (9F9) W1AE ‘A’ (Bold Letter) fitme (937
AT o a1 < | SRS oS <3 S e Feem e (989 AR awm
@ @R O (OFET Wi 6 i (OB Tl oAk (@R ST TR SRS (@ (98
| AR Ol R aiim 11 28 OIS i) SRF (9 C—i*ﬁ (Posmon vector) 8 B HANF | i) 73 C‘E"ﬁ
(displacement vector) TN _

<% o1y @ (ORI W frss A o aizﬁ%mw wﬁlﬁfxﬁ wifawa?
TR GE A (BT A WA (ST O (0 O ANERE 7 (T 55108 22—
adte 1t (SIS w4 (A ciorE) (B8 16 T s mreRices o fice e =a)

QU SPIE (S3ET SRR 6 O SR Tis g wwesd o <7l | 7 @7l
(5% a3 oI el Frw ot @@ wie 56 1 3o el Tde ww 1 3o o %
I @ R Foyq L0 Siwa 2! 7% 1% 9 70 S o (& 4 ( Null vector) (953
A g o e e S e S 99 A (couple) SR A | SR <=
Rofiogd @ s e 56 @ e 133 9|

SBONR T AT i) WO 9F (Infinitisimal rotation) iv)  (FF 3% (Angular
velocity) (983 2| I Qefd FefRa 5@ o 5t | afRe ARRS 1 (9% 1 e
TG 7 (I 5 | -

G (ST R GF @A MBAINTR]IW 5 5 ¢ 1S "f—aﬁc—“@‘a €®me n o
CFETE T O '

DA+B=B+A (% qmom R = G FCFT) [Commutative law of
. vector addition]
iA +(B+C) = (A+B)+C (CFISI @or TS 7@ G 5T#1) [Associative
- law of vector addition]
i) (mA)= Am (CO%ef amﬁﬁw A 5%) [Commutative law: for
- vector multiplication]
iv) m(nA) = mn(A) ( (oAl T e & (T BTE) [Assoczatlve law of
| vector multiplication]

v)(m+n)A =mA +nA ( © e m TR Rueew 9@ (I 5F) [ Distributive law
for scalar with vector]

3



1.3.1 (539 (RO ANGTHF 5@ (Parallelogram Law of Vector addition)
Ba11 @3 e p o) (539 @R ANSRT SR 18 § (FIET @ |
AC B OR(NF o ol g T A A @I C @A

C O TM I @A 2 = A* +B* +2ABeosa (1.1) A
43 A jgn 6 = oL 12 By T
A +BCos S B
@R ¢¢ & 97 NGRS (Prelg 192 I SR <t ¢ o
A+B=B+A=C (3 © A '
Gie (539 RfW T o T4 3 | i 11

(13)ATRITINI A+ B=C 9 BrA=C 11750 1zw = maramm @
A ¢ R fogen il Mm@ T O I wdfie @R W O ¢ GrE AR e
i wrpce e 1t are e aem a=es 98y Qe 7F ¢ ofegy A ¢ B a3 sl gz
Qafst e R e wiew Ry oy ) «ie (087 (e g e e |

«% fage 5@ ermst 303 I (OIF @R &R WWWIWWWQE‘GW
@ wifieH | :
T (OFT mrmmr T, ¢ F, SRl (937 ga o
FeF Ty B eF, 14y
5 1.2 S ISR o st 0 #fE F R (e Tl

BI12 @F =[(F +F)+ BsFyy BF = +(F+ B+ F]
SERTEA- 1 | |
| %75 (B3 e & @RM ¢ 47 (939 ¢ Roie (o3 wofd f e
2 (5% RroTeR TS ¥ (RN ¢ (ST s s o e
3 A =37+ sk (SFADATN G Fim @R B mRe

4



1.4 (539 {ISISH (Resolution of a Vector)

(I AT (TTF 7 G @ Y 2P T &) Q0 FHACHN IS A

mmfmmwﬁﬁmﬁ SETIGAE (Non coplaner) SO SWEAETSIT ; «R g fey
P (AT yz, 2x '€ xy -S(A QSTH= T PA, PB 8 PC  Bi) ¥, (0 SfSriad _twafaﬁ
; SRET TR O R | @ R AferE trefE Y (%@ Sk e g,

€} fof a7 SR wﬁamﬁawﬁmawmw 7 (xy.2)

IR Tefieief ix, Jy @ ke T (LAA) @ 7« frss ot @Wf?a(Direction _‘
Cosine) =1 |

(1.3) f&awﬁ’tﬁvﬁm (x,y,z)c—?m arg 1z
k ) :

R P (w7 wfrEAeH X- Y-8 Z- W g S 5 =

i . i - B L e

Xy, ¢z e v WEme @R Beliensfe _ . %

: & A , %1 «

2 X S e o . : 0_7/1; N
Wy @y = x4y + e (BT A7 y4l
T =P+ yP ezt 15 i 3 ¢
Xe, Y- € Z SO ALAACK 7 @7 G g a 1.3

IWFFE B 6y WA x=Coser, y=rCosp ' z=rCos ¥ T} (ST Tt
FriRe o |

wiefie o = Cos™ B Cos™ w y=Cos™ =

(1.5) e ety 7 =X +¥ 42 TP R
| Twiget 1: o T frgres aw (ST ™ 4, B @ C T A+BeC =0
TN 50 -1 SPNA pp = A, QR =B @ gp = ¢ OFF AR Frger vp spaiCa
e R —e - - -+ -b —+ - - o .
PO+0OR=PR A1 A+B=-C I1A+B+C=-C+C=01 . emfis
_ s



TR 2 ¢ aﬁﬁwmmmmmiﬁwﬁﬁ@w A B
A ARG 4, B AR & 5 | (I (SBASRT R
B | B |

aaturgs O PKQRST ¥9Q&a Pk =A S KO =8 T ©

: : L "="'="' = __: oy *..,-_ = =
W'_-S?Wm PK+KQ = PQ = A+ B SR ﬁe']gg_,gB : A g
TOM QR =PR-FO ~ WOR=1B-(R+B)=B-A - . fom 14

PN = PRy =K, §7a TR 7=~ A- B TR TOGT ARelE Y
PK+KQ+ OR+ RS+ 57+ 7P = A+ B+ (B- A)- A-B+ (A-B) =0

e TpgeR pp I PR (AT OF A g 7

P RS R T ) (S8R Iff el

14.1 (937 o Troafofos s Q

(%) R 5@ (Conunﬁtati?e law) 2 @ @W AL
(O3 3P vy @l ofeem R s sl 0 R
wqfe A+B=B+A....(1.6) |

efifesfoa (1.6)Spma 3 € g am(}'?a’za: ' g e
. R+B-T-B+x o s
(}) T 3@ (Associative law) @ @R A (5F7 M @ @A 5 | walfe

K+(§+E)=‘(K+.§)+5 et foa (1.7) WX+(§+E)=K+FJ—=E~
WRH (R +B)+C=N+C=FR | 1

A i_/j

A




Twrzae -3 (3;-‘+2j+2;2) (o34 57 fire @30 (939 2 @7 v @mfa T
TR - 6 5 o3 p2je2k TOR o] = V37420 +2° *J_

il Bt T i o

GEK Cwa—f csﬂ=-J—2—7- 8 <_.‘as7~7%=

Twigad -4 T @F (SIET ToAieel 3] W ©F O I I
YA ¢ (9T p:p,f+p,r’+1=__£=3i+z}+4£

@ TA|= P 4P =TT A =B

1.5 SISAIY (939, (Coplaner Vector)

o 71 vt RiSH (987 T R e RrTel 2 O SRS (979 <

ST (989 T, A A (ST R € [ F RS R g (BT o A,
or@ (537 offt @ ¥ (N BTF OIE ANeAY (ST FNII I | @ W L7

aA-!-bB-i-cC o=l —A+LB~ C QAU abc S (unique) CEEAI 1M

=C -C

AR % € § (9% 1 xy O R | B 1.8 gl (98 6 o O
s AT @R ‘0’ (¥ PO W3l (989 & eI w1fEFe
@ ¢ a7 e R P (U@ A ¢ B (83GF Te@ PL€ PM WIS

" . maeLffe m |§) e OL ¢ OM g wfece
y | Beots I | 9% OL = aA mé’ihp"s (TCAY (939 TE); o
o T B b comma =R | SR ANIGR T A
X A+ pB=C[-0T+oW=i] @  aA+bF+cC=0
f5a 1.8 @mEa=L e p-=
SR P T (SIET STSA QG 6 A
aA+bB+cC+dD=0 (1.7



TR - |
MW T A=3a-7f-y, B=3a-2B+y € C=a+f+y X108 R
ST |

=(a+ f+7)

>4

B = (2a+6B+67)
¢ =(-4B+8y)
e 2TE% O I 2A-B~C =0
e (939 feafd AweaT |
THAIZAY -6 (TR (o + P +7), (2 +6B —67), € (-4B +8y) (OF T AwCA !
(539 fealb 9w A, B,C T @ I —2A+B+C =0
SRR -2 .
()R 53 OA =P, OB=0Q SR OC=R T AB, BC © CA (5%l
Feae :
(2) PR ARHITLCHA @YV v =57 +.77+ 9%k RUA j,j € f qanawew 7 Tem ax
Tay i w3 (929 | RUoR Sgii e Targ Toied R 32|

(3) 93l Sesu WNYd ST =Y, %0 12cm TSRS Sesu YT Sfee A= 2=
(AF 10cm Y3 SRIES | M9 Ofte YA IS 37 Ifer IR 2

1.6 (STET 75 (FeF 6 (SIET @4l

(Product of Scalars and Vectors with a Vector)

@ (0% 2 R @ @ W o T @3B (5T § ~NeT IR, AIH § = pA
afie g€ A NRAIGR § GI T 2 G NI 0t | 775 3 % e (999 o e
Ao e ofSoy |

(SF3-4F A (S &1 [R 43T
)P (SIEA TR &4 I TH o4 (¥) 7 (ST (9% o AT ol |
1.6.1 (S¥EF (FeNH Q€ ( Scalar Product)

7 (SIET (FER QU TH AR AOTY (R | (537 qfﬂwwmeemwa@m

@A SIFAZ (FAR ST FIH |
8



A ¢ 5% 1R wga® @ g T, AB =|A|B|coso e {188)

gz @ =cos ! as orer(1.8b)
- |A[B]

TN T ST 9T (OB (WG f.f=ﬂ=c059 =1 € 7 j =|i]jicos90" = 0
wafe 9% /. j= jk=ki=0 en1.9)
wefe 76 (59 36 § 7 fid Mot ol (€, m, n, ) (£, m,n,) T@E

AB =|A|B|Cos6 = |A|B|(,2, +m,m, +nn,)

=(|A|f1 ‘|‘BI¢:)+(]A|"'| 'IBI’":)"'(lAI"I -[Bln,)
=AB +A B +AB, [@IMA A A A o AT Tanet Topfe
WA, =A B, =B, A, =A, M ENIA, X
—_ 3
A.B=A,B,+A:B._.+A333=ZA,B,. (1.10)
_ - :

. TwrzRe Fe! T3 93 (OFF 97X 9 € (SF | 4% (FW A T D AR A g
1 {Far 8 O3 3 QIR PO I W = 7D = |F|Djcos 0 93 @R 1 3R |1, (D
8 Cosy WOIX CFAA | O FHA @R MS WAL g = * LA A Cosh = +1 XA W€
R G fice 1 R five 20 4w IR0 o 31 P 2w SR g — g0 X
ARG Cos90° = 0 @ Iz '

TArRd -7 IR ofeTE W BT F=2/- j-k I T 2eUW I
r=3+2j+5k XTSI I LAY
RS I W o=For=(2-j-k) (3 +2j-5k)
=6-2+5=9 9
1.6.2 (SP(FF (3T @4 I FA QY (Cross Product)

T (SIEA (DT o @I (9T, «F TH ¢ SfeY Sz | 4 (SREd 9RE @
XA, (93 oA AKY M 6 (TR ARG G (93 SLF AAM | 5 97 61 ¢ Tl sifieq
o (T8 red e oot o | wefle (539 qfd @ OrE A T GTA O T TSR
QA |

A € B (937 467 940! @ g T
AxB=|A[B|Sin8 # (1.11) @AM j % (ST 7€ § (5T xy et (e
' 9



L0, f 933 (OFME (A § 97 W @R wfFerRe F1 el ofon facs sz a9
f6a1 (1.10) SR A ((UF B 93 Thd (ARG T 5 xy SER SR fire ww @wm fem
T R o ((1.11) wpma 3 (e § W7 3R fis geam 5 , xy o1 PR o
(1.10) foraz Rofie ficss a5 wrm framiiet a1 |

7% A xB = ~(BxA) (1.12)

FAYY TR QI SAII PRI I WIZ | 90 e o Refess wqai aqws
(AR ¢ Ufen 3017 e St edawa e o | 3 AN Reiere e (937 oftre

ST AreCA 23 O Ba (1.9) WP jx j7 = Jif|j|Sin 90"k =k (1.13)
% jxi=—k, 2o (1.14)

o |
-ve W O +ve ﬂq&'ﬂ
i

5@ 1.9 foa1.10 fBa1.11
g MW A=A7+A,j+AkS B= B:+B;+Bk‘1ﬂ$ O (T ol
fateew 3@ (A 5t (| 1.6.3)

AxB=(A7+A,j+Ak)x(B,i+B,]+B,k) (1.15)
=7(A,B,—A,B,)+ J(A,B, —A,B,)+k(A,B, ~A,B,) (1.16)
ik
A1 Aq A-‘ . "
W AxB=[. o7 o (523 o3 fAfgs  (Determinant) %41
I 2 3 .
Twrgad -8
Z:_f+2}'+1; IR B=3i -k TF AxB FO?
i JEk
= = 21 .
TN AxB s sl =i(-2-0)+ J3+ 1)+ k(0-6)=-2/ +4 ) -6k

gRizgd -9 OA =i+2j+k, OB=3 -k OC=2+2]-3k%w



ABxAC.BC xBA 93 CRI¥ AABC € AAB( ¥¢¢
MM AB=0B-0A =2/ ~2j-2f, BC = 42]-2% SRCA =-i +4k
J

Feq ‘?’
T ABx AC = (27 - 2] - 2k) x (7 - 4k) =||- R 2
A M

e Fxﬁ(—f+2}'+2§)x(—2}"+2}+2£)=8f+6}+2k.
AAB(' 93 7FIFA AR, AC 91 oo el crawtea onds

©BABC = —(2 =2/ = 2k)x (=1 +2] +2k) = 4] +3] +k  cw (o

93 TR AAB( = V47 +3 + 1 =426
1.6.3 (539 TR Fwnfafes sEat

() Rftwm @2 (©37 o Rfvww 5@ @ ot A1 g e o9 WIgw | TR
AxBzBxA ®¥ AB=BA

]| —

(¥) Remmwz @ ¢ (5] e cFag oo [owd T (NIH BTA | I
Ax(B+C)=AxB+Ax(C SR A(B+C)=AB+Al
(o) cgeny FPT Ax AW AT (Associative law with Scalars)
m(Kx E) =AxmB=mAxB
Srpert - 3
() A=Ai+A,j+Ak . B=Bi+B.j+Bk € C=Ci+C.j+Chk A
)AB € Gi)BxC @ (i CxB ® wae

(2) WA+B+C=0 TWO@ AxB. Bx(C € CxA 937 e

1.7 Tare3 T g (Triple Product)

7 (STFT T ot 93 (ST w0 st sorwrem s v wafd (58
% T O [ASTAT 89 AA |
WY b (53 77 ©6 oy w3 IR AP ¢ T ¥zl (=TT M, ¢} TN

farsBTm ot o3 o8 (SRR ©F o4 0 R A @ THed @3B (B 7 Beom

FA|
11
EPH-01 (B-1)-2



SR 0 CHEAR AFIX TG (N ©B A T 9 1€ I 7 (ouf 93 =R € 92
(STHR MR TG T @ 6T 78I 7 |

1.7.1 cwea TaUeFNT o4t (Scalar Triple Product) A,B,C  Foald (o3 atfirm BxC

-5 =

43 (ST AM | GAAK A« (ST (AR @I A . (Bx C) b o e e
@l (AxB). C 3 C (AxB) T coena faesT o fg (A.B) coomm A

el I IT/IX (A.B). ¢ W CoTra FaeEI e

WRR  (AxB). ¢ =C.(AxB) (1.17)

TR (Be ()= N - AN = [A[N|coss @ €3 TR W TIGTEOER T
N Q W 1L12-B@ By () 939 M, OPQRSTUV
FGITF ORST R (WFEd y Sfeqy @R

QYA N = (Afcor )|V | Gefie ANTEIFAET (THT T
IT=) qmmlm’f (Rx ﬁ)(: 3{(':‘ .‘;)‘li &
SN SRS T | GANAE GFRIT FCIR

o T. I A I T, AT TB € A 7o (OHIT THe
o= 1.12 wwwqm(&u.m '

gdfie A (BxC)=B.(CxA)=C(AxB)=V . (1.18)

€ A(CxB)=-V SRR = 3% ©oad R ) :
W G 5 R TH0 @ A AN AMRNS S 21 = [4BC | A B
AP oM TR - ' 5% 1.13

1.7.2 (537 Fare3 AT @d (Vector Triple Product)
A, B,C fft 23 BxC @37w 7 93 ¥rewE (939 (st oo o
W1 Ax(Bx() 930 83 7w B-C 5N PY

Q,__
A SIZW FAR | 6 IS O ox 3R oy
b orF 9 xy SIS 0z TF RS T INT P fud _
| B 7]
R

¢ (5% oz WA, g (5T xy OO AT |

v

5

O N = Bx( TR y-z SRR | wdie

X T TR AR (A1) 18R Ax N i |
X SCFA ATX ANIN, Wffe, y-z O I G & o 1.14

12



Gt fws32 g € ¢ (OF(IT W WA%F I (WA IW A

Ax(BxC)=(AC)B-(AB)C

~Ax(BxC)=tB+m( TG ¢ € M FR AM| FeM Ay BxC (B-C) T

TR | :
o @A A=A +A,j+Ak B=B,j+By-z ]

R C=Ciz wF WAR | W, o)

BxC =(B,j+B,k)xCyk =B,Cyi
%  Ax(BxC)=-A,B.Cik+A,B,Cii
= A,C,(B.j+B,k)—(A,B, +A,B,)C:k
- (A.C)B-(AB)C
(O3 ST el AT 5 T 5 1| IAT A x (Bx ) 2 (A x B)x
AR -10 &0 T ot x (B xy) + B x (¥ x@) +¥ x (@x f) = O
T ax(Bxy)=@y)B-(@By T
Bx(yxa)=(Bay-(Bna © yx@xp)=@Ba-(rap
eIk Rala @@ ax(Bxy)+Bx(yxa)+yx(@xp)=0
fot fare3q w7 Sl x4 wiefie (SBA0awa foal mrea |
Brrzad - 11 93 SgaTee R ARRE I A =2/ -5],B=3] € =5j+6k X7

AL FEE
A, A; A, 2 -5 0
Waﬂ P-=[ABC]=K.(§KE)= |2| B-; B; = 3 0
. 1 c] (‘) S 6.

| V' = 2(18 - 0) + 5(0) + 0(0) = 36 ITF
AFIFA A (BxC)=0 AWTSH )’ = T (ST oAb weain g3
Bwrzad-12 AB,C,D SR (S5 T 0raF (A x B). . ) = (AC)B.D) - (AD)BC)
TR 2 (EE A.(BxC) = B.(C xA)=C.(AxB) |
ISR (A-x B).(Cx D) = {(AxB)xC}D

={B(AC)- A(BC)}D

= (A.C)(B.D) - (BC)A.D)

13



T -13
MF (AXB)X((xD)=B(A.UCXD)-A(B.CxD)
Al =C(ABxD)-DABXC) T
T & T P x (C x D) = C(P.D) - DPL) -
TEM (A x B)~ ((Cx D) =CYAxBLD}- DYA =B}
= G {AB)xD}- DABX()
ARR (AxB)x((x D) =(CxP)x(BxA) '
T =B(ACxD)-ABXC.D)
g - 4 |

(1) =9 T Ax(BxC) 2 (AxB)xC
@QA=i-j-2k i B=3i+5]+6k

SR Tucjzajrmé (9 TAGR

' AB.C WA T m- 47 TW 30 ,
(3)mw.Xx(ﬁ'xz:)+‘ﬁx((-rxx]+€7x{‘xx§]={J
@A +B)L(B+)(C+ A)]= 2[ABC]' ST T |

1.8 Ry A e

(1) =7 =i (59 (Momem of a force about a point)
W 0" T AReITE csaamcmm wmsm Ofeg teies I
awe 93 ©F A, arg F€ poR mﬂwwammﬂﬁhvmm

fice | wiefie O g Mo BF A I TWE 1 = px ) _|;-| p|8mﬁnt ..... (1.19)
i 939 @R ¢ foqy 1@ o o gafeE O] L6, L SRR AH P e

@ F=YF  @R7=rx(F+F+...)

ShF 020

(2) (IS ST (Angular momentam) & (I R QoI D 3 7 ;1 <
STm R W @ v AR ERTSTR P=my @R Ao @ waree & i
AT (AfF AL SR FAR | TSR CIF ST T T el @ TZioes #7%
FACYA SIFTER AW R (RS ST orfa (O3 FMefra 7 FveE F1e #3|

| = rx p' (1.21)
14 .



(3) N BT CFLE Sew1EE TR Toig 9=
@@l q TRgEIN F @IGIB B EFSACPTE (magnetic inductioin) T
BRI R @ WEGATAC [ TR [ = (v x B)

(4) FEH 9IH @R GIFH

AR G 9 T8 THRAY T | 936 AZZ AT Bw T |
1.16 f5ra (g arfeasEad 0K (@1 T I3 2 2ieez | Tl
T 3T TN IARETE AR TR O 1 faca fdfifare s

TARECS @ T T AP TR SN » ey e T A 4
&3 WA A IERCR TOAT CFIFCETI T 3¢ Sfeyd 7718 Wi i
o o az s owea e @ T, TR 4FF AN ATC

7 A(RCos0) = AR @A @ A€ p GIGICT G 5z 1.16

1.9 Tt foie orga  “iffe$R (Transformation of Co-ordinate System)

qofg @ (STAGR TACE ICAD I 7 TR ey 23 Tem e A e
@R (S3EE- oe i i 330e T O Fofre e Z'te o wgn frreg ¢ 7
RrieerEa W0 T S @ (SR g sz Ay 3 Iy

1.9.1 cwena A Fofeemm sffads fFaeers -

= Fa-wr iy Frodterg OX, OY, @9 OZ THam@ YARR 0, A (983 W mem
o TG (@ | A el ARG 7@ 0X,0Y0Z" T @ e o (@ AR 7w
715792 GFETR A | SR T TR (I RN e ARRER o aifd weferadam
e - .
ARSI AT FOHOTEa 133 ~féa 975 | () Trwef fBa @ 37 e 7ae:
(¥) 71 ot Foa e wrweferg i R

1.9.2 () wrwafe fim @ @ g wme-

o 3 (B e R SR P W SW OP = xi + yi + 2k waaw oxyz Foes
S P -0 THTE (x,y, z) W AW @@ Ba 1.7 Spma O (s 1 oy, Afefée @
0'(a, B.y) e TaTelae Xa 1 3@ak o g Ao oxyz FUiied S P2
(x',y", 2) T AR GRET SPA@  x=x'+a p=y+f € z=z2'+y @
Y=x-a¢ € y'=y-B € =z-yZTdl
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TAgAd -14 OXYZ oty St
XS FNFA 2
2x-5y + 6z=2 g O =(1,-2,3 74¥)
TG PRI

AN FAY W0 SR e S 3¢ o
AU ¢ TZA AN 'a.ﬁ."r) T
2(.!’4*1)-—5()"—2)-*6(.‘!'—3):2 .fx 4
A 2x' -5y"+ 62 -8=0

/i‘ Plyx xy.x)

STl

1.9.3 ¥) AR FiE @Y “RA~eeTs SR TR wreer e Affeda s -

WA OXYZ FOMIerEa AATE 9gd owad 0y’ .0y’ .02’ 99 en SREe & @
g o feaba o ooy stiveivs i Rofis eriael @ (¢,.mon) € (2 myny)
(ymyny) T SRR AR RS o meRR  (0X.0Y. 'S 0Z) g RTeeE (0XY7Z')
AeoieE fis Fotis eriRaefe quam (¢, ¢, 6,) (mom,m;) @ (n n,n;) TIi TEIR
*fIeR FTEE (0XYZ) Ao PR (1 SR SR x=x't, + ), + 2%,

y=xm +ym,+zm, R z=x'n+yn,+2'n,
Peey; AR IARFA ¢,, m, '@ n, WA QI FI 6 AT

y3 @ AR,

€ x+my+nz=x((* wm En Y+ YUE o+ mmy » )

:—-—’Y‘ +2'(8,2, +mm, +nny)
s WRGL,: +m, +n," =19R 4 +mm +npy, =0=t 6, +mm-+nn,
g _ TOAR x' =€, x+my+nz | SFFASTI AN TN,
x/ i- ’ Y =lx+my+nz IR Z=lx+my+nz S T
foa 1.8 02 4m’ +n’ =1 OO €% +m] +n =0 +m +n” =] G @

0,6, +mm, +nn, =0 (SR €,0, +mms+mn, =0 = €€, +mym, +nyn,

T Fifers g fe Mot @iy «RREs e (53 Tmofer a1 4
=1 P 0 S SRR OISy SRl PogA (589 AATE (X,y,2)9 (¥, ', 2)
X' YA RS- (Coordination Transformation) FIFef T3,

X'=byx+lpy+iy,z

Y=t xeloy+by,z

Z=lyx+8,y+832 (1.22)
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@A £, - ij=1,23 9K £, (0XYZ) NOHeTTa &% ANATF (0XYZ')
Fofreras wreafag frs fRfTs @ |
7R ORISR ERe @F W1 T TS AAReda ailiwaefd 2]

=, x+0,y+8z+a]
V=t x+lpy+lyz+a,
| =l x+l,y+E,z+a) (1.23)
WA (OXY7Z') oMo SRR BRI (aasal) 1 (1.22) FRmale g e
ZWT8 #afaéa N+ (Orthogonal Transformation Equation €3¢ .(1.23) 7eeal g

03¢ 7R Te e Af3S AMFA (Affine Transformation Equation) 3% |
1.9.4 32fS @ wivaife oty —eriin 3i v 5391

a3 TE® FEF Foiderr e 3 Grd @R SR 93 IS Fekes
2T TN | e TR (P TR (W ISR (@ mmﬁam@mmmmwlﬁm.m
(a) & (b) ¥ FH 1 OX.0Y, 0z Tl wrea = i Safbz ey (i TR | w1 T
43 emEed o F oz e REs, H ox (¥ oy -7 it (I T Than TMeg b
e e SaE =, G 5 1.19 (a) - (2 0z- 97 & i 16 1.19 (b) ~0€ o =g
Rofie wdie 0z 7 WIS fiee FI M P TR 1.19 (2) FodeRe = @ e
(right handed) 9% 1.19 (b) Frfrog 31 @ A WfE (left handed)

3 T IFA (@ G O P ARITEE @O (TR 29, G SRR (wrz
I SRR (e AR Frirege TR T AR (uw T | @ IR TR
s A (Te I (F TRRTS) FUfierE T FTI 77 | aFet MAEEI T 430
efowa (reflection) 31 &% feaoa i BH1e eiarem | 53 (1.20 a) (8 YOZ Tt 2w
oA TR OX ofSwaw s o 52 (1.20b) ¢ feaf Sz fis T-H 16 oreim TR

A (7 W TR (A s fvrere X
T A 43 WS @ (I =1 p') s
frrea foamal 2fida < | TF=eR o= X

1 By 1.20 (a) € 1.20 (b) Braz &=z
A BAA | RopiEa Fees Fael|

5@ 1.19 (a) 52 1.19 (b)
.\"=-x .\"=—x‘
Y=Y fa120(a) J’, ~Y( f@ 1.20 (b)



QAR (T (@ 9 (SIRT Tolted b R Re Roinswes wow sifen
Te a7 cﬁaé 7 Tererefam weie wma |

A=A | A =-A,
A=A, S A=A
A=A 5@ 1.20 (a) A'j_=-AZ 52 1.20(b)

LR A A (939 APAS BB A e B (T wowe e
C=AxB TR ("_A%P

OIEH A 93 p 7 Tl N IO A oA

(;=AB-AB, C.=A'B.-A'B 2
=AB.-AB, =AB -AB
B.~A.B. %
=(.r =C I . ’ o - =
(! =AB~AB “/ ‘
Saan o o GG '
SRUYE 59 1.20(a) C=C 53 1.20 (a)

-.:—(; 2T -2

A3 SN

==,

P41 T ¢ A TAEA A B 3 (0F |
fafeq — 2i1<f@ 2’7 49D € YIRS Brzd g >
WA 1 G AN T 2 7 T (ST ol
43f T ReEs gem @3 @ ¢
236 &3 (pseudo)dl TrHT (BT _
(axial vector) | f5a 1.20 (b)

1.10 A

. maﬁwnﬁemmWWI
o (&I mﬁaseawmmc@imﬁﬁmﬁmmmi
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® (5T Foffren sl G3md—

+B=B+A
HB+C)=(A+B)}C

> >

m(nK) = (mn)x
m(x + E) =mA +mB
¢ A=|Ald 4 AETNGET (537 |
® (5% RoRm A%fors (S3ET WW ¢ i (Zziol—

-— - 2 A
A=A,i;+A=j |Al={A+A> @ 6=tan” —;\T

@k B= B,f+B:}+B3kA TE 'Bl = JBll +B; +B,

fae faoiie @mze 1=C0s3=%‘-,m=Cosﬁ-:%.qag n = Cosy
‘ :
A.B= ; i =ABCosd
i ]k

® AxB=C =AB$in9ﬁ =|A, A, A;
i Bl B; Bs
o (xR fars3am e

A A A,
[A(BxC)] = ABxC|Cos6 . = [B B B

C 0 6

® (537 ¢ famdan oo
Ax(BxC)=(AC)B-(AB)]
® o (SIET (FEIT € (B3 o
(AxB).(CxD)=(A.CYBD)-(AD)BC)
(Kxﬁ)x(?xﬁ)zlﬁ(ﬁxﬁ)] E—[K.(EXEIE
A x[Bx(CxD)| =(BD)AxC)-(BT)AxD)
19



1.11 70T eperEr

L A=i+j+k (9230 @30 (537 302
2.9 S ooi-juk, r=i+3j-2k n=-21+]j-3k
ARy, =3 +2]+5k WOR [ = a5, +brs+cry X1 abc I

3 AB=-Q IR 3 g WO (VI T (W 4 8 g AT
4. a3l fagre ffdef P (1,3,2), Q (2,-1,1) 9% R(-1,2,3) TA T Chawaf 46 ¢
5 B (2,-1,1), P,(3,2-1) <« P (-1,3,2) i Frerer Afreadfb e |

6 vru |AxB[ + |AB =|Al'|B’

1.12 SEawren

S - 1

(1) (2) 1.3 SR G

1.4 oA (T4 |
*+4* 48 =
WAt = =
08 = ————
542
Cos B i
os B = =
i
" s -1
“ =70 2
-2
A OA =P,0B =Q0OC =R
AB =OB-OA =0 -P
BC=0C-0B=R-0
C CA = OA - OC = P-R

20



) v=5i+7]+%
1Y S Ber Tl = 9 SRR
GﬂRqR==J?r:;T}=JGI

™
W * 4 = s 04
=6i +8j » r,=-6:+8]
11 Wt_ Fl qr3 = -15x5(61+8;)
1
y £
foa -25
= q -15x5
F, =
3 r, = (-67 +8))
3) r,"‘ 10°

-+

W F=F+F =-0158x2j)=-1-2j

1.2 dyne SIHq 32 37X (A AT e FAA|
gl - 3

(1) A=Aqig¢ A j+Ak ;
B=B,i+B,j+B;k C=C,i+C,j+Cik

: —_— 3
B -25 G AB=),AB,= AB +A,B,+A;B,
i=l
i J ok
(i) BxC = B 2’ 2’ - i(BzC,—B,C2)+j(B,C1—C;B,)+k(B,C2_-BZC,)

=i(C,B,-C,B,)+ J(C,B, -B;C))+ k(B,C, -B,C,)

] J ok
o Wi C'D C
1 ) = 3
(i) CxB B, B, B,



PI AxB=BxC=CxA
SERTEA - 4
YA (1) 2 A x (BxC) = (AC)B-(AB)C
(AxB)xC=-Cx(AxB)=- [(CB)A-(CA)B]= (CAB-(CBA
TR Ax(BxC) = (AxB)xC oufi®
(2) A=i-j-2k, B=3i+5j+6k, C=—i+4j+mk
AN A, i — j — 2k = x(3i + 5 + 6k) + y(~i + 4 j + mk)
AZS TN I AN AW, 1= 3%-y.......(1), =1=5x+4y........ (2)-2=06x+my..(3)

; - 3
(1) € (2) (= 7% x=-l7 y-—l—?-

(3) R ANEA x, y- 4 W FAE A, m=[z+:—§] Po6s

(3) ._A_Lx(ﬁx?)+§x(€x§)+6x(zxﬁ)

=(AC)B-(AB)C +(BA)C-(BC)A+(CB)A-(C.A)B=0
oS [ AE AB=BAl

4) [A+B,B+C,C+A]=(A+B){(B+C)x(C+A)]

A, +B, A.+B, A, +B,
- |B,+(, B.+C, B, +C,
C+A, C.+A, C,+A,

Ay A A B, B, B, B, B, B,
= B B B 4 |G c. G =-'[A,B C] (A Ay A
Cl (.'.' C1 Al A: A; Cl C2 C;
Ai Az A,
=[aBc]+ 2 2 2 =2aBC] =i
T epRAT

LA=;+j-k =A|Al=y3 «® "TA]T T B



295 =2i~j+k r=7+3j-2k R r,=-2i+j-3k
o =3+2j+5k TR r=ar+bn+cr,

1 =(2a+b-2c)i +(-a+3b+c)j+(a-2b-3c)k

NI FA AR 2a+b-2c=3,-a+3b+c=2 IR a-2b-3c=5]

AR FF, a=-2,b=1,¢c=-3

=0..cos8 = O wefie

3.A#B#0 XA .B = AB Cos 0

A 6 B & @I ¢ = 90°

uefie A € B 7@ Y|

4. PO=(2-1)i +(-1-3)j+(1-2)k=7-4j-k

PR=(-1-1)i+ (2-3)j+(3-2)k=-2i-j+k

TR A € B RS T arm TS cvawe [AxB| ek fageha craws

SPOxPR)= [ - 4j-hyx (27 - ] + ]

iP5 k
I g -1 —‘{-53’+}—91?} T WA =%|Js’+Tsl|=

i, _1] 2

107

0 | —

5. RP,P, ¢ @ @M WEA Y P (xyz) 9% @R (SFASR n=2-jek
r=3+2j-k Z=-5+3}+212, AR r=—xi +y+zk
TSM PP =r-r;, PP,=r-r, PP=r-r (527 offf 03} O A7, (S37
78 TS *F WU (r-r ).(ror,) X (1,01, )=0
SR [(x=2)i +(y+1)j +(z-1)k] Ji+3j-2k]x[-3i+4j+k]=0
QR [(x - 2)i +(y+1)j+(z-1)k] . [11i+55+13k]=0
SRLIN(x=-2)+5(y+1)+13(z-1)=0
QW1 1x+5y+132=30
6. |AxB|’ +|AB|= |ABaSin6|" +|ABCos6|"
= A’B*Sin’6 + A*B*Cos’6
=[A’ | emfis)
23



GFF 20 (SFET GEFe HaFaet

foe
2.1 &R+t
2.2 T
2.3 HIHTE ANTATE WIFe
2.4 g Adeies x, y, z'- T ATATs S sweem
2.5 TOE MIAFA o semis-atme a AR RIS
2.6 Rfen (=33 wees AMew
2.7 AR € (ATEHT AR+ @R Ta% A
2.8 A4
2.9 FEOIE epiEaT
2.10 T&IEAL

2.1 &RgIE=l

G A0S I A AT | I @I (539 wefie vy Teieaf @3 safia
ANoPES R SIS T8, O R SIS AT e s w33 a3 9 |
ST G IR MATE IV (SR ST W o 1 o | 3f sraf@i ashd
CETA T, O 3 o 21 SR a3l Ape (O3 ol S x| g 2419S STEaR
R T @I (OB oA SRR TR ATees S | TONT WAl 3x3=9 B
A =43 T SeveR St e s e Rus #R, s (987 g R
it R @R e & 9 B wReem TR witew AT [y ww I Al @A 9 R
(S84 ol TS #1fF | ARG SAFHR (FIFT QT JIAER St | GRS St 1o
(S3ET ToreRiod @ o B oMol R R e wiEeat Tt I o Wl
HARY (A WA (FAT ST G S (F3 T FA  (STF QYL SO I | G
TRne e el Rgm TS Slesrfe—weif oy 3 I (I GR T CFAR QOT) G}
@ SRR (SRS TR SIFH (STET (ST Q%) FINU SIFA |

TR (NS WA (SR SRR, I Tt IR Fw wrR ok sR
aga 303 F3feH Srew (identity) &9 737 | @It «mid Reaa Rien Rers 032 R
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mmvi‘fqmﬂml RfSa ewgep AT (939 @ OF TRFAWR A AT I SR
Sl T 2NEH TR G Rorres 7w ¢ feeds |

2.2 S

G2 QTF TG AR TS 2AFEA —

o (SIFI (T I & 6 T Bl

o (STET BHM SR TR oS el SReH AR |

® I TITAR MIRFWA T +if3® RiSH sreew A3 @R »m ==z 7z ot
oo |

2.3 SISTET ACATS SIFeH

O35 Turee iy oF 3991 IgWeTT RiSw Twon Taee! Rfes— <1 T Twewl T
TSI h T O30 TS FIYRY SRIFA WA SRR S s #ifa

ar .

= ime, T040)-T0) @)
T g o (TG TN SIS TR L @& b’ AATF T -3 FI
TS A | 9 b’ & 37 A GG A6SA (parameter) 93 T 6 i‘g— SR (FER |

Y (STATHS AGTEAT ANATS I35 391 78 | AW [{fq Toor IgF R

T 51 o | IF oferRet ¢ @I (BT, oIS o «ft B! b @7 SorEE T3
AT FLA SNAT 2AB—

- -

—_—= %’-(u_i.+vj+wk

= — b=tk (2.2)
QUE Uy, w (58T ¢ -7 FoAl Toited a3k AT SNATE (0T & (T WA (A

o @ (5B (oA T o 4. AV AW
dh dh dh

wdfie &wTETR mﬂwm RIS T Tt Fombe saaees T ofde wal 537 |
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'wmwmmmmmmﬁmmawﬁwmwna‘wm
S (% T AT ST A WA AR d_.. B u-u GFM AR | SR A

%7 pic A RE o e ﬂﬁ‘i—r_: rﬂ@'@ﬂ a3 (B8 | WRR Sfers 93¢ )
i

(& AN ANCF S [ 28T IR G2 (S8 |

SRR -1

| O FAAEIZN (STF L o 7oy j- QUM & O b & T 3% ¢ S 7w
Y 14 (O3 ;1 (3 AN FANATS T 35 | TRIANT (TR A (ST €Y I |

2. 93 TR Y p SIS d’F Teorw RN | T W eerE el

P=a+bd-cd® GRIE aba3 ¢ ¥ AW QI FHNT | [ FSHEH
p AW THEH (A7

3. 9 A (AR mﬁwﬁ?waﬁ@mwﬁmvnﬁiﬂmqw @ @G wfer
R Aners Ty TweEiT a3l §33 |

4, TR Pfad TR (A A) T TAYR AT | 9 T
ALY G% TAH 20 34 |

2.4 SREA OIS x, y, 2~ T AT SRS sFew

TE 35 930 @R ¢ TR G431 93 79 fire Stz 71 Fpe oemr k!
CERENAIME AT ¢ SRR (OB ; 4F orws | g ;- (oo feAd T x,
y,z-amwwmmt@‘?z ¢ < i RfSH sz x, y, z-3 Soras | Sl S AR

araeT %t e e Reafb s s —= s ‘;—” % 21 | GTAR AL TLI AR H
feg-siafe

9 _ .

(i O . NHE) o )mu +€) ¢ (x+€,0,2) IR ¢ (x) T (x,

y, z) T @WW’WWxﬁWW@ﬁ‘fﬂW’M I Wel =) 7R saaifIE Za

ATS T3 | SRASIE 3{— e ‘% G IR R T | R e R fim

a0 (OFF A O TE 0 W (FR¢ T 1O A (AT (gradient) | 9 E A

V;¢-a¢ ¢_. ¢k

“ R
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G AT T G ¢ (OB Tl Z g’,%“i 1V @ R

- g 0= 02
V= 5;'+5y-j+-é;k (24)
udfe g @3B (ST I (Vector operator) | G O AF U (BI FRIl

@Re (SBCR Toty Sl ot R g 1 (989 77 RomfS Botieness Rl v (x, y, 23
FeotTw AF ST IR G 3% 3 = 9T 7R 93 i e wiow e T

04, 94, 04,

dx oy oz
o4, a4, 904,

Rt

dx gy 02 | 2.5
04, A, o4, (23)
B - gy - OB

TR 9 1B AR O} ANET (R T (OB A (PR 7 | sty @7 9 f i wm
W a%B GR (Tensor) €% Soiledt | g Gt SN BARA SICABAH T 71 | SHHR
TENI SEAG! W@@MWW|qumwwmmm

T | W FE A0 (S8 A 8 B iwm%ﬁHMIMWWBxB o b
mﬁwmmwﬁmmmwﬁwml

4B, AB, 4B,

AB  AB,  AB

4B, AB, AB,
4% 9 T A Trvne g3l G | g sEm 3 9 0 A1fE SIS 1 90 O i

R 9 teE | g 2ot Rl 9w wieed cateree-wilie 4,8, + 4,8, + 4,8, —

) e (839 Wmamwﬁ@mim(zsrqw& waﬁ‘h

el @I P SEEsA I — dbe TR 0 FR IR MIF N W (O 4 @
(divergence of vector A ) |Smwat feme—

(2.6)

(2 T+£*+—a—k T e o
VA & 8y oz - (A i1+4, J+AK)
" an+aA,+aAz
“ o ez 27

EPH-01 (B-1)-3 27



GefieTeT T CIRSTATEH T (TF AP 0K (SIAT  (FEAR QT ot |

€31z 4% (SRRT (STA QT 1 3 SITTER I Bt 3% | el Tt fieas swfireera
af%e (Symmetrically placed) “waaafer R w1 faa @ =M Ayt «ihewn 771 o1ewR =1
ke (9% o feal Tt | oifie (2.5) (e =iwat B9 @1 Real A ofre

| iffd (3¢ O T TR A A (SBET A Tolteel | weffe el A (W@ @I TIVX A
eI IR

UxA = £?+£;+£; x(A i+ 4 __;‘+A,I]
E}x @ az X y 2

OA, 84, )7 (04, 04,)> (04, o4\
e | B e B Rt o (2.8)
éx  dy &z ox oy @z ‘

(539 QTFCTR WL I 3 @ 3 RORAED A o 32 I —

i k

o d 8 0

Ux A oA S 2
ox 8y Oz (2.9)
A, 4 A,

Y

A TN (G5 AT AN ICE CFAA-0F (o7 St AR G (0T (L) u
ORI @ olrs AR G2 @R (SRERE™) A G (© (F+0) | 930 FAR SRS
JE @G A W 7 | WRR G0 (9BET (ferrs Teme Wk |

SEpRTeAT- 2
fiese amofens ¢,y EERGR 3, B (98T | & I

1LV ($9)=¢Vy +y Vo

—+ -

2. V.(a¢+bw)=av¢+b€?'}’ (2, b &FI7RY)

3.V (4+B)=V.4+V.B.
4. Vx(A+B) = Vx A+ VxB.
5. 6x(¢§)=¢$x 2+6¢x§.

6. Vx (Ax B) = A(V.B) - B(V.A) - (A.V)B+(B.V) 4
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8.vr=3 [2% 8,9¢ IOQ;WC—@M ]
9 s‘;‘{l):_!?

r r
10‘6.r1=2:

1. B [ = (gxr) @UE 5 ROHLH (OFF GR ! OGN (8T | (4 @

-+ l -+
0w=— va
2 )

12.7 GFDFA (BB GR 7 GREA (O | ([ ) 9R (Lr) R @ (ofenrd
I ?

2.5 TSH MFACH o serm—angiHm= 3t eteieE maRe

R 1 TE TN R (T FPIAS e I & W | we% won? fadh o
SRS WP | AT 431 T 74 - S G2 (SIS, 97 TSRS @ I S AN |

oG ¢ T TREREA =V (Vo)

[37+£;+P—k] | (gg 7,007 aep;;]
oz

I

ax oy '
_ a:? N al?‘ . 62?
ox- oy 0z°
3° 9* 9? ,
AP a?+a,,—z+a—z? G CFART LIS QIR T I T = ( Laplacian)

A AR HIS | GEEN W 2 TR IR B o7 el et 23

V.(V$)=V" (2.10)

T Ty’ 7 A — Tlie Vx(V) O TI (U1 T 2
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W (%0)~(Z+ 2+ 2 (27.27.27)
oy o ox oy oz

- - a]¢ az¢
T JGHFA x TAIARE ;| 6§ F (O o9 (W@ PCM AW T 5 -~ 5~

dvoz Ozov
Tefie «fd = | @RI TR @ & 4 Tolive M XA 1w ¢ CFEAD TR @S A @

Vx (V) 930 7 (S0 | SEAT ST 1 G WTSH (identity) Cofa ¢

Vx(V$)=0 2.11)
aft <3 eFgay TSR | (FIe (ST FEF A (STAME TN W AR (9.
ToaT (RS (987 73 g LR | SRR @7 ReifS TAA (converse theorem) e
ARF—@ @RS YR (OTAF 93 FNRI (ATS O3 e 1 A |

QIR (Fx 1) X OROEH @ T | (9, 1) T CIRGRITT™ T ¢

6.(6)(2) - [%l+%;+%k] ,(\?hc:!)
stfefes v @3h Fieg 79 &) 579 336w (Q ¢ W3 FAR IR 97 (SR & o
TR IUFE 2 = j2 AR g2 (T 2 = j2 = k) QF 720 RO | TSR (4TS 10w
;2 O3 RN A
R e
ox . oy oz | oy e

SRR O 207 AR TEA—
i[ex :;] _ofaa o4 _o4 24
oy p = =
AR 2 AT TN TI—
- - 2
_‘i(vm) _o(o4, o4 ) 04 o4
oz , ozl ox @&y 3261’ 0zdy

oA et @i @ I ot WO b 4 A oW B mmw‘tcwfé ST -
e

V.(VxA)=0 (2.12)

ofS 93 =rew T @ @FH (97 A T CHAR T | PG (ST TIRSRTE™ ) T
OIF 11 W FIE-Aer (939 (Solenoidal Vector) S84 (W (@R (SBEA I (AE-AGH
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87 | ue Roifie Toeim® AT Tafe @R (539 GIEHATH 20, O 43 I
RO &M 331 TR 140 TAATE ST G317 et et 30s A

6x.z=0‘_-:> K:ﬁp (2.13)
3.;\':0‘_:’ A =VxB A

cﬂmﬁﬁfg a7 el e

Ox(Oxd )= L7+ 27+ 2% x|[UxA | T+{FxA| T+[Vx2 |k
ox dy oz L y 2

% (SBAM x ToAI el 30 WF | x TARK AN G« § GR kx j (A0S |IHSAR, x
Tl T

= _‘l[f'iv._% _i(?if“_s_%]
T oyl éx oy 0z\ 0z Ox

) 0’4, 34, 04, " d’A,
T oyox oyt oz dzdx

DA, T4, (04 04| _TA _TA
Ty ex o &) o o

o ? 2 2
2. 9_".!.“_4...‘4_’..*.?_4.'. = _Q._z_q._a_!.pi!_ A,
ox* oy' oz

= Bx\ox oy oz
= i[%.]]-vu,
ox

% 7 x Bl —CRAT AMTPR (67 & 91D § (7 4) T x Dol A T CRSREEH
@RS (BT x Tt ok Bl oM y2 4 97 x TARA| TTOIR 9y (9xa)

- -

Ux(VxA) = VAV A) =V A oome (2.15)
A OO Y WA 2 TRIRI (irfRen—Rg ol I0R (2.15) — g G TG

MRTRA I TRV (V . 4) e A 7 GRS (s
mmwmﬁwwmmwm A TRSRET

ERmSwde ¥ (V.4) b RE (2.15) 97 TR 8w #{alba H0A SIS | oA orll TR
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(T RIS RAA AT FAR F(E SN A @A {0 WA #1723 RA0erF FALS (non-trivial)

*? & & & omed
A AAfoe- GIB AACH HIS V2= Szt ot oT REWAED v (v 4) Tdie
CRERETR (AT | TGS AW AI (FeaR R RS AFrRire oitw mem Im | ¥
(ST TIIETC ANFAC IC @A y?2  FRIFIVL UF | GO R FIRFIOR S|

TOTE GFGeL G AT TR SR 2 R WA 3|
SR -3
L e e Vi()=0 (r=o TR )
[Q@U r @Y = (x? +)* +2°)% ] (r=0) o oY AW 19y 3 |

-( cos@ x
. NI FEFA V'[?]= 0 (r# o) YA cos @ m

[

3. A= f(r)r QEIA £(r) T 1 GF SN FAFS | G 4 AR g 4RI

4. TARA ANG. ] AR Ux A TOER TR W W O £ (r) oI wot WA £(r)

TFFO r =0 (O TS I Y@ A A
5. fRtea qb T=71$ am I3 —

(1) 6.(:(2) =A, + xGZ

i1)V(xy A) = xA, + yA, + xyV.A.
6. oA IEA —

kr hr
VZ(e ]=_k2_e__+e:trvz(l)
r r r

WA k G930 $IT QR TE= (x2 + y? +2°)%.

fafew (o379 waaa AqFad

TRFE ARSI vy wammwmmcwmwwww
faft fafSa wara ARearrm st g 3fcs «ifzga

Q) Vo=A

(i) V. A=y
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) §x 4= 3
Trag ey (FIAK G 8 p (5 | ARSI T F I @ THWE JGF
(o34 N (FAR TR, (YT —eT! WITR Gk T dfwes e a (939 G fafa sam e |
A1) V=4 (2.16)
e (2.16) *mid Reama Ridn cvca “hewl I1 | @3 TR @9 W0 (@
TR A R Ol ARTETR v (2.16) RS Ta ¢ (W4T -¢) G K AR A FE |

SRR RTW IR (W00 ¢ T a7 T SR AR 71w wdie 9 w0 T

% 2
,4,,,1{_

dr
TAFAY (2.16) 93 Fief Wew orawmt T (AN 2.11 OF)
GXR=0
ot == wfR (2.16) YT TR G S | TR (2.16) 93 CiReRE™ A A%
V:¢=6.2

wdfe ST AAR RIS TARS T | T RO v, ) AR g 4 &
BT (Tefie ©F I YRR ) TY | TSI TN TLg wees p foed wiom
Vig=p (2.17)
(93T G T IR TAME p -7 93 33 729 AR NI (2.17) @D

(Poisson’s equation) COITIGHR TAFAY €2 mﬁmaﬁfﬂwmwwﬁmﬁmq |
( (Laplace’s equation) | Siefie AR FMEe! 2

V= o (2.18)
TR (Gi) V. A= ¢ (2.19)
T @ 722 7T Coen aFiel G2l AR 26T IW | @ p I S 1 SRR T
WAR ) T R R (ST I ©F N ST FETHR A2 T

Vpv)=-2£
Pv)==7 (2.20)

7R (2.20) (3 TN W AGSH I (equation of continuity) | SRS CFG (ST
@ @ FEmTeE ¢ O §FR (SRR @i eI ook 31 I WAl @ I

A=VxB+V¢ 2.21)
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TR B (ST vyl RS st 3 @3 (93 ¢ 7 WO IR IR A
B’ 3o

C=B+Vy (2.22)
BIZE AN (2.21) @ P«

A=VxC+V¢ (2.23)
a® y R A R IR @

Vi =-V.B (2.24)
(7T} 2.24 93 (ARIEN'T AMIAY) OIRret 2.22 7 SRRSRwE A AR —

V.C=V.B+Viy= © (2.25)

TIE 2WCF TP (2.24) TIYT I TACK | G AN (2.23)” T A @@ #R (21197
)

ex A= ex Gx E'
=V (VL)-VIC -
«3TF (2.25) JIQL TR AT TH
v E' _ _ze (2.26)
wefie AR (2.19) 97 SEEAH ¥B el wfiwad (2.24) 6 (2.26) 9 TARS 28T
(5% | 92 ANFA (2.21)" 7 GRS R S0 G IREHR TRFA9 #iewt Ty
V=9 .27
3 AR Gty @S (RAIAT (@ TR (2.19)" I AN FEEH ARG ARSI
TR o R =)
AR FNFA (i) ¢y 4= B (2.28)
35 =41 ( Consistency) 31 T4 AU P =S “Haw TR AT (2.28)F TIROIAEH
e

V.B=o0 (2.29)
AT (2.28) 97 I FATH «f—
Vx ex:! =€’(§.Z)—V2]=$x§ (2.30)

IR, T FANTAG (2.19) 97 GBI @SN TRSIATEH #R0 WA SoATIH
REN GRS (2.30) (VT CRSAEED A6 FAE (2.30)I90F WRF S ARG
AT 22
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V*A =-VxB (231)
A (2.28) STGLTT ©LG SITT | pFI &Y 1] SfGeerrz (5707 | a3k wfbeerm
E 9 AN t* O3 ANACF +fRIEEI Y AT 7% W e e 1w 2

VUxH = j+ Z—f (2.32)
TSR T AR (2.32) © Al @ FIf TR (2.32)°7 oigere=

F(2.29)’ 93 S (@ FTAfS = e T Ot =
6}'«-66—5—: 0
or
- = = I - - a
s@t Vj+—(V.E)=V. j+Z2 =0 (2.33)
ct ot
AARR9(2.33) (T Sl Sfbe P Ored 9IB ANSA V. E= p AT IR
p T Y T | AN (2.33) ST R 7 ID | =

e - 4
@I WfZS IR prrsea ifS A e—

d’v
av _ 2 (vxB
dt mce (vx )

WAR B 93 43 (S¥7 | @ AN v ¢ B oy w7 oo T2 G A TR
Gt o | ANSANHLE 1 1 ANATF ST I I ATAWNAR T 269 3364 |

2.7 AT 8 NG AN R I AAF2 |

MR Sfgaet caraR s e TR S1es AR Tofpe 22 139 (©59
YA T T S AYIITSNI @ I FAFAC! FAAI AT AT 208 938 AT =120,
I A S ANBICIRA 79 (| S HEFSA BoA (Ll AN Tioel Th, O G 914
TSI SIABN SIrd #if3fes IR |

@R GITF I ST, (AR I SI% TN (ST Tys “%feq @me sEw
T (3% WY fog g Tuiad (7 (@ % R AR F T3 TeR @ 9 &AW 7o
I ToAowy ARTIES 39|

TR 431 I RSISY (potential theory) | FCHA HIH T IF I (Afewms ©=
@I A | SiefAieE offfoe Frefde cata at vl ov @ WEW| oTE) efeedREy @
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T AT F @ ERITTE . 5y | SRR GRHR RO W 3% (e
T 31 R aRe AR 3 IR TN | 3 (ST ToAotg M Botol™ (Gauss’s

theorem )-93 SIZICY AT I T @ GHA (B E O RS TLETR TR ANFAET |
FHRETOIR T 21O HFIICE WA | I 4R &R | T A% —

VE=p (2.34)

p QU BRTR WY, Wefle NI (@1 SRR TG U SfSrHE &) T T |
TR (2.34) @ E = _V ¢ P oMemam
-V.(V¢)=p

SN Vip = —p (239)
gefe St AR ARNTAC TS N | 91 471 T G WDE @RS BeH 3,

TITEA p =0 9 ANFAY (2.35) T8 {-}¢=0

wiefe BeARYA A Ofe I 1T Req aamm e ¥ T IR—E (ReiR
Tt frn fafie =

IR AET W Sweifefmn (s (Swafsime wies) ey o3teR
a5 — ZTIATS hydrodynamics 3t fluid mechanics €% W JITS W) | 93 TS

Rge S0 T @ o O SfRTaTsT it Sl wdfie

— ] - =
w=—(Vxv
2( )

TSR YA A ARE T I SR O, @ G AR QTS SR @ w)
Tl

v - ¥4 (2.36)
EE ¢ @@ @S (Velocity potential) | SR STEF MTH 7@ (VTS 21\6T1 I

v. = —ZL,
(pv) o (2.37)
p S TAY | I SAADR SERAY WA FA T, R p G 3T AR (2.37) SHIFS

TR G2 §° v =0 (2.38)
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TAFAD (2.36) € (2.38) 43 TR #ANGT T

V(Ve)=V3 =0 (2.39)

WIRIF SI! AT AR T 22|

. *fREE 38 RSk s TR S SR BRI G =1 | O3 w3 g
i GEERIERAOR (o e 2 O f

ToAMIBTE F6T W SIS SROTS! Toisi (Uniqueness theorem for solution) | 93
TG T @SN G ¢ N I LB FSSR 0K %) 8 AW S RS R 2ot (except
at singular points) ¢ SRASR | INA AN (1A T, (I3 IS ~AAET TR o7y g, Iyfoarw
TG I | @ ¢ =a+bx e SR 77 g 9UE B ¢ FTANTAE (x o) 0
A7

.¢=§ (RM=IE r=o0 (O RS TE O &) [e f ) ST AN I

T, SR ¢ = KO0 (e e r=0 @RRT I, OF o) @ e
r

TN Y | 758 @A r=0 43I0 REBRF  (singulr point) @IH ¢ TFHES |
GHIHR 21O AR AW SIH AN | - SFAEF (One dimensional) ST AR
Tz Twra BN SitaR f50s v | i Ffliead (@ Aem W @ T o OId B, p ©R
4T AR O3 W, O
9%y oy
i ax: P
TN TN OICAR FEAIRZ O x &% IRT R y o190 3 | FA2A%(2.40) 43 T4
@ T
y =f{x+ct) + g (x-ct) (2.41)
@I a3 g, B ( x+ct) OR (x-ct)’ T IR WS | g o 2 oA% wivae
AR b SAFER 278 9% TSR o117 W (period)SNFd M fed | qo= Sz @
f6g Sorss o7 ol Teug Wyl @I x'F NS T WA ZroR WD A TN i
IR BT Fol SAKS TS | GowI2 (2.40) T3 To71 0 OI% 7N | Rght et gae o=
TANFATHT YR ST BTG YR Frmwien | Sibepaa orad To1 HiMaad Tl W6 e AT

(Maxwell equations) STCH #ff5%, o1 221 51fb (S0 ANF9-SfYe Ry £, FF AR g
ARAOEATATAR p  GROfGR #AMR T ANAel fwsmet (Teot R 4 T )-

E=0 (2.42)

(2.40)

<!

<1l

xEm =L (2.43)
c
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V.H=0 (2.44)
Vx H = +%E (2.45)

Teoita 2 o Tt ST Ateotrss e SR @RIM TR | 5193 (2.43) 93 I A
IR CRAA (2.15) JRI I 24N —

ﬁ'x(ﬁxf';):—-l-\-?"xf}
c
- - = 3_. la - =
weq V.(V.E)-V E=-_§(VxH)
[
G38(2.42) 93X (2.45) 3T IR #6H TW

v e E - _iza_f’:
o

c
vi_ ) -
! Zor E=0 (2.46)

, 1 &
(V = gg] TR VT 71 T SIA WS (wave operator) G2 (I vgre fF

s zn | Tidie (2.46 ) & @ QTS T —

OE=0 (2.47)
QR AT ;97 & 2SS 1 5T | O W (2.45)° G A T (2.44) 6 (2.43)
JRTIA T ~INGT T —

! A
H=|V-—_— [H=
O [ c’&t’) °

-5
| e @R @ v -0 ATRRAR 0 =L W, @ ¢ RegGet R
r=0 (SRS, OIgH 7T RS CoR G IR p 20 O O &)
r')dv'

o(r) = Iﬁl‘—:— v

r-r



2.8 A

1. oY AT WA 3R € (S3ET 531 AT ANATE TIIAHI A (e
TR | 551 M CFa1R e OIS A6s1 39 50 |

2. SIEH fATPIE xy,z (R S ST sREew (999 Ran so owgryd| @@
T fion RS w1 e (B39 Meaas (ofd 331 T | 97 Wuy (fewr s, TiReae™ ¢ FiE
(B8 RIS 2 FAAF IR0 FAR|

3.6% T FIFICR AN Foofd =rew 74E  (identity relation) &SR F=
TR

4 ST ARSI RN 6T TATE (R ST (Fea ©F% TN TofEfS e
T | .

2.9 FEOHT oA

1. o SRRl D el R D SR o T —
() Vxp=A.
(i) Vo=y .
i)V $% =220V .

(vii) V.(AxB) = ¢ .
(viii) Vx (V@) = A= 0).
(x) O 4=B-
29 4=V B T 4-B 7 amdwnam e

4§ TR A e

w
<!

x

o

I

<!
x

ol
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4, 3176 (WL FAFICT T I —

ARNFIC S FE NG o A
C

B |
V.Arig= 0
C
o T (@ Q@ SIGW

-

-
A=-Z
H C

SR O ¢=-p

2.10 S@EINEA

SRt -1
l. m r'_' =a:f1+b:f4

dr
T 2

TSAK 2 =2a’t+4b%°
di

WO IO s L L . 1
_ dt = Jazrz + b Ja‘i-b’l” ( )

aR ‘;_:= ai+2bt j (COFF)
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BT T 4 = - GROA p T
3.8 Sl (M £ = o? U 2 RO @R k 930 573

— = 2ka
da

dN
4.wwqﬁ1m—d;-w N (SR 194N &, =KN (K 93 $39)
Sy -2

1. Viow) =[ %ﬁ"%@;—] 9v)

=y 6@ +¢§\V
2.9(ap+by)=V(ag)+V(by)

~( 04 94 ~( 04 94 ~(024, a4
o8 ] e Y Bay B i T
[ (ax oy ]+ J[ dz ox ]+l[ay dz ]
-(9B, 3B ~(9B. 0B +(38, 9B,
k y X F. - ——— -
* [31 dy ]“’(a: ax ]+ [ y az]
= Vx A+ Vx B
5. Ux (9 A)
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7l L cpn.y— 2 il d -[9 d
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= - S : e e
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+[ [By 9z ]+j[ "z = BxJ k ["ax s By]]
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6. Vx(Ax B) » 9 9I0 (ST | 7 @bz Coredald e Ffa T209 (oA 2w o
AT AW | O SN AU x Gottext 7 373, S O (AT Fg@R O G Bl SR
FATCS A

X - BAILt 33

v 97 y%vn"'twwfa [ @3 FDEF (4x B) G Z Toliet ] -y @3 Z @vﬂwwqu —

[P (Ax B)’ @7y Bofieet | wiatfe

d G
9"0 = —(A B - - — -
X @ \:T ay( Ay A‘.B_‘) az("':‘ax AxB:)
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Cox\r x r’r r
8t (1 3 (- x 1 3x?
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3. E’x;:\_).'x[f(r):]
W @R6 G0 Tt el 21 I | @9 x Tl 3@
ai[f(r)z)]- g-U(r)y]= fnE-rm¥=0
y z r r
PSR y QR z Bl M LI 1S9 g, 3 =0
§.= 22Ul g}[fmyh 2 Ur(s)
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fn__3

T -y TR I f(r) == (AR 39 AW (PGTN T
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s e d 3
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d’: eldv 2 e = o A
dv_c 2%, Bl=S_(wxB)xB =
d* mc [dtx ] mc (VKB)

01 2D (- ;)mgm-mmqﬁ,w

d: —|_ ez 3 "-B: - E - -
d!: [V qB:] =-m¢" v—(B'r)B

wufe g3 T (HETTR ANFA SieT (o |

eig e

() IR Il T —aRA

(ii) 7 ¢ 3P ST TEGT WL

(iii) S —To=

(iv) CIXSRTE™ R R T NI TS Aca TR
(v) 3= 532 , oRfts FaR—a®=

(vi) 3 (587 eRits FmR—ad®A

(vii) 4R cEer—=mioyef|

(viii) 3 7 TR &

(ix) Sefepef

2.5 (i- By =