[m] 5y o]

[®] 5 .. axs:arar

12082CH10

(wfesT StSETUTa (Vector Algebra))

% In most sciences one generation tears down what another has built and what
one has established another undoes. In Mathematics alone each generation
builds a new story to the old structure. - HERMAN HANKEL +»

10.1 gf&eRT (Introduction)

T SR Sam | 7 o v el © o fop ot REAEARARAN AT WA
ST 1 2? TF Feae & faee! H o 8 A %
T faarel & T T wguH & fau it W R iR
TR HAT AMe? Aqah sifw fF Jom g9 =
Foqrferd ST 1.6 T B Hehal 81 T€ Th U R B
wfmfer 81 Ut Aferl 1w e 81 qonfa e wed
F IW TH T A T (N T Fed ¥) fomd
eyl w1 wfed ufmmr & @u-my e (e
<o fgenel feor ¥) o wftnfem 1 U wfeEr gt
FEA 2| T, T T AR F A G YR A P e ey
1 Ui Aa: srfew ufvwEn, S fe @, gemE, W(gofslal‘;;‘;’“
e, T, Wicieeh 3 Ue wiee iy S fon foreenmam, o, @R, =, 9R, Ha,
foae@ & &1 diga s Jgen faardt )

T A H T Uil %1 F9 SMURYd Gehounrd, giew 1 fafa= wfwarnd ik
ok Sl U ST T a1 S7e8 Tl 39 SHI YR o6 Turedt o1 gfmferd
w9 Tfewl ® Gehew w1 Pl Sgfd a1 7 R Suded =fad e o el foaeme
SYFTE Y 3R YR w2

10.2 8 TIRHA WT@ (Some Basic Concepts)
e ofifere T forelt et steren f-farta sialier o 1 18 Wt @ 81 IR o i st
TR © 39 W1 1 9 Rt YeH w1 S Gt 71 39 a1 ° 9§ Fifvea fan At &
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ff T Y@ e Y@ weerndt © [t 10.1 (), (ii)] |

@) (i) (iif)
3TTeRfd 10.1

a9 tfera HifST for afs &q Y@ ¢ #) WWEe AB d% yfsfud w2 34 ® a9
T A foret W fewm areft Y@ < W ufmmn fuifd 8 S 21 39 IR g T
fee s grw el @ (3Rt 10.1(1ii)) 1 37d: T few Y@mes § 9immr ue fawm
T BT
Tftarer 1T T ufer e ofmmn o fRen <H e ®, |feer seond #)

e e for wh i taes wfw g @ (emehfa 10.1Gi)), ™9 AB @1eren
TURUE: g, o &9 § e w3 ¥ R 39 9few AR ' etvan wfikw ‘g % w9 o
Ted

e fog ARl 9 9fk® AB RY Tiar 8, Wk g see € iR o7 fag B <&
W HEY AB, THIS Bl © Afow fag e 21 fret wiew o wrfes we stfawn fagat
o o= w1 0 Wiwr 1 URET (STUen a) FHEA € SR T |AB| S 1515k
w0 o fafdee fran st 21 @R 1 e afse 6 ke 6 Al s 21

Fiifeh T Hft o FoTH T A € $qiAT Hehd |G | < 0 T i
a1 el B
feafa wfewr (Position Vector)

Hem X1 |, f-fodta <feromad! wuwifors fdvns ugfa =t wRor wifag
(3meRfd 10.2 (1)) | afer § 5a 65 0(0, 0, 0) o |Her T Q@ g P ofifere fomeen
et (v, y, 7) Bl @@ wiew Op foe O @ik Pww: URfves wd oifem fog €, 0=
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7 Z
N N
2 B
P(x,5,2) 7 7
- z ¢
r
> >Y
0(0,0,0) Y (0]
X (@ X (i)
3TTeRfd 10.2

Ty fag p o1 feafq afkw searar 21 <0 9 (e X1 9) &1 STAT %3 ¢ Op
(31T 7 ) 1 ufikEm fFrefafad 9 9w g |

IO—P|=\/)cz+yz+z2
=ZEER | ga foag O o wme, f9g3ti A, B, C senfs o6 frefq afe 9wt 4.5,¢
g ffée fory S € [eeRfa 10.2()]1
ﬁ?—aﬁw (Direction Cosines)
T 45 P(x,y,2) 1 feafd wfewr OP (sreran 7) i s o emepfa 10.3 # zwifen
T B WG 7§ x,y TS z-31&1 1 e GuNStl oh W1 SIY T HAI: HI07
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o, B,WYWWW%IS?WQEW?HHHWCOSOL,COSBW cos ygfest
7 o - Fead € iR WHIa: TRl AW [, m T o ¥ e fFa 5w 2
3Mepfa 10.3, W B9 <@ 8 o H19S OAP Tk wwehiv f19ys @ @R 39 frys o 8w

coso=" (r 1 |71 % o s e T §) 9T T E1 T R RO P

r
OBP TS OCPE ¥ cos B=2 TH cosy=— fof@ Gehd &1 70 YR feig P Frdershi

ﬁ(lr,mr,nr)éﬁwﬁaqf%gaaﬁwmﬂfwél feeh-h1aTg & GHMU H&d /7,
mr W& nr A féﬁﬁq—wmﬁ%aﬁ?ﬁaﬁm a,bﬁmc@ﬁﬁgm
S 2

| Tooouft | &0 e R Thd € TR 2+ m2 + = | WG GEER: @@+ P+ # |

10.3 afeent o R (Types of Vectors)

I |G [Zero (null) Vector] TF TfE fraeh yrfaes wd sifam fog gurdt e €,
I 9 e € SR 38 & &9 § ffds fran s 21 g afkw w6 e i
feom wem & Y S Tkt Fifen ST TRATT I B ® Stere faehedd: T HIE
oft feen oRor Ry g@ AT S Tkl 21 WY AA,BB v Wiyl &I fefud w
T TfE9T (Unit Vector) T GfEsT TSeehT IRET Tk (3726 1 T61E) ® IR |iey
Fgaa ¢ et U g afew a +1 faen & o wfew 1 0@ e fea s 2

|g-3Mfanw AfE9T (Co-initial Vectors) T 372@T 31 Tfeer fowent ts & URfye fog
2, e onfn afker FEad 2

W@ GfEIT (Collinear Vectors) &1 31eren 3ifies |fee afE we & @ & a2
3w wfew wEan €|

HA |fE9T (Equal Vectors) 31 |iEIT g qon ) THM GEe e € AfE 3eh TRATT
we feen WA €1 SR G =h % w9 H foran s 2

FUTAeh afg9r (Negative of a Vector) T& Hfw fawert ufmm fu gu afswr (A=
e AB ) o waH @ g fowment feen fu g wfw w1 fen o faoda @, fau gu wfew
1 RUTH® el 2| IEEUM: G99 BA, 9K AB 1 BUTH® @ 3R 39
BA=-AB % &7 ¥ feran < 21
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Tfora

femuit swed qitenfd afke 38 whR € o 579 9 ot w1 oft Smek uftmmr ud fon
1 uRafda foru fo @ o gaiar foenfua foren S et 21 39 YR o 99 @as
el Feal 1 38 Q 1A W 79 TdA Qe &1 & == wa)

SETET0T 1 feqor | 30° 9= H, 40 km o fazemda 1
&1 AerEra e ife) W< O g
T Hiew op vfie fagu @ ey o @ o
(3T 10.4 =fEW)| — 200
SarETT 2 Frefefad @ w ke ws gfkwr w0 £
¥ gufiag e ¥
(i) 5s (i) 1000 cm? (i) 10N
(iv) 30km/h (v) 10 g/em? P S
(vi) 20 m/s STR HT IR JMRTT 10.4
A
() GI-afew (i) SAFd-sAfeer (i) ST-HiET
(iv) Tfa-efew (v) FE-sfe@m  (vi) 9w
SETET0T 3 IHMA 10.5 | ®F ¥ Al >
Q) @ ¥ ‘
(i) THA B ),
(i) TE-omfEm ¥ ar o
—
o 1 W % =\
() 9@ |fewr : g,caend
(i) w9H |few: g dqené amERfa 10.5
(i) TE-3mfEw AW : h. ¢ qad
[woamae®t 10.1]

. ST H 30°9d H 40 km o foRemTa &1 AciEd fEaur HifS)
. Trefafea wmdi &1 sifcer o g o €9 9 gofiag HifS

(i) 10kg (i) 2 WX SW-u¥=m (i) 40°
(iv) 40dme (v) 10" spdd (vi) 20m/s?

. Fretafea =1 sifw we wfew i@l o w9 | guiieg Hifsw)

() THT Hes (i) g0 (i) &t
(iv) o (v) &
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4. oRfd 10.6 (T @) ® fr=fafea wfeen =t i
REElEL
(i) He-3TieH (i) THE
(iii) TX@ WG TTHH

5. fr=Afafed &1 W T 319a 3 & &9 | |
() & —a W@ 2l
(i) = T@ |l 1 qRAT Hed THH Bl 2
(iii) THF aRET o < Efy W@ e B
(iv) THME URA 9§ @@ 9w 99H B 2l

10.4 |fZ9N T ATwS (Addition of Vectors)

Gfew AB § H¥RUM: g9R acqd € g A¥ fag B C
T fazemu| o190 wh U feafa &t ==t Fifeg e

T TSH! fag A¥ fog B d% ol © 2R 3&@e 9%

fag B9 fag C a& <ot ® (3meRfa 10.7)1 fag A @

fog Cao wgst N fehan T Pl e 9w,

AC ¥ 9T i1 ® 3R 38 AC = AB+BC & =7 A B

F sifrerad fan S 2 FFT 107

g Wiewr 4 1 B Fem wEer 2

TG, A BAR U | G g a9 b €[S 10.8 ()], A ST AN I6 HE
o foru =% v feoifa © T 1 8, A TR 1 R g S % o g & s
=l S [T 10.8(ii)] 1

C
\,? .
< .
20 X .“ b
D

(@ (i)

-
d

=y

9

c
3TTeRfd 10.6

sy
\
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I FHIT 10.8 (i) H, &0 AW ) o 4fAmr v fom =t ufafda fog famm z@
TR A feran § aifer ot urfues g, g o sifaw fag o Hurd € @« st ABC
T A 9o AC g F&fd |fewt G+ p 84 9l g qe b o1 AN (31ean qRom)
WM el €, @1eiq BIYs ABCH &H Ui € fF AB+BC = AC [37hfd 10.8 (ii)]!
39 T: FifR AC=—CA , afeT 3Sudad THiHor 4 g4 I 2 fo

AB+BC+CA = AA=0

T acqd a8 € fop fondlt frqet =1 oqemsti 1 @k ww o o foan we 9w g
RO T AR URA il € Fifh IR we sifan fag S e s € [2ehfa 10.8(ii)] |

39 TH AR BC ®1 &1 3@ YHR FHIfSQ difh 3Eeh1 RAmoT Af§e BC, ok
ofmror & GHE e, W 39! Ken BC w1 fXen o faadia e emehfa 10.8(iii) sveifq

BC’ ——Bcwﬁaﬁﬁmwmﬂmﬁgq[wﬁr 10.8(iii)] ¥ &9 W & fF
AC =AB+BC = AB+(-BC) =d—

afewt AC’, G I b o 3l ol TRelad el

319 et 7t & T TR ¥ TR fFAR T 9 o =T F RN o e 5
I Tk 19 F1 =9 W ¢ 99 39 A W a9 |9 FE W © §, W 399 5
e T fe@n T A SR @ T o Y o §ETd 1 A7 T I O o gud gerE o
19 e § U T AT W o JE i ©1 39 e i gl fa ud R (v
Gftomet 1) oh AR H Fenef faEm 9 ok fau gAR UM |few Aed w1 fEfatEd
foom B

Ife TR UTH Th HHIA =SqHS
T Hera et 9 fAefua fee wR 9T
(ufeaor wer feem wfeq) <t @fewr aqenb
? (STeRfd 10.9) 9 GAMN wgHs *1 &
T g & SwAtTe fag @ e @
oot g i afsen o A G+ b aﬁtrﬁqTUT

ﬁ?ﬂﬂ%ﬁﬁ'{aﬁaméﬁ%wm
1 IR =S o e B

2019-20



wfew e 447

| feurufi| foregst frem o1 SwET 4 Y BT 10.9 ¥ BW e H G € R
OA+AC = OC 9 OA +OB = OC (Hifts AC=0B) St for g =
7w ¥ o1: ¥9 %% T € fF 9w 9 & I w1 @ F g9ge B
Hfeyr TRt oF TuTEH (Properties of vector addition)
o 1 R ERRT G oqen b oo fag

i+b=b+a (st
U Faia TgHs ABCD %! @iifsTe (2rehfa 10.10) & &ifsiT AB=d 31X BC=b,
e Bt ABC # s from =1 Swam &
TUEATAE % AC = d+b
TAA Td GHR €, TEieY Mepfd 10.10 H

AD=BC=53RDC=AB=a & T fys
ADC % f9s1 f91 & T & AC = AD + DC

=b+a

i+b =b+a

Toted 2 9 @feet G.b @R %k fam
(G+b)+C = G+(b+¢) (W= )
Suufa 7 e, e 4,5 @en ¢ H FE: PQ, QR WS RS § R fawe
T & St TR emmeRfa 10.11(1) 3R (i) o <wifan I B

i
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i
R b+¢ =QR+RS=QS
THfeTy (@+b)+ ¢ = PR+RS=PS
R G+(b+¢) = PQ+QS=PS
31 (G+Db)+¢ = a+(b+7)

feoroit wfew e & Wewd e w1 werRd 9 g AW wfewl a@,b ¢ &
TANThel hisSeh] o1 STAN FhT fal G+b +¢ & &9 o forad €l
e i for foret wfew a o forw &0 ot 2
i+0=0+d=a
Tl I |iEe 0 9K anhet o fou e gdafie s B
10.5 Ter 3fayT '{ET'H'&'STEF[TTH (Multiplication of a Vector by a Scalar)

oM ofifs for g we o gen ofew ® IR A w oifewr 21 a9 afew a o fgw A,
Y oHEe T8 Aa o &9 | fafde feren s €, wfew g 1 eifkw 4§ UM s
21 e HifSw fF A g off 9few G o 9@ T 9iew 71 A S 9H SIS AUl SKUHS
T o STER A G 1 90, G o 9 1ea faadid gt 81 A g o1 qRArT G o 9
HTIAITOM Bl 7, st

NGl =IAllGl
T e 9 |ieT o UM a1 SATHAT =18l [€9 &1 HedqT (visualisation)]
APt 10.12 § & T 21

A A
~ I
3TTeRfd 10,12

SaA=— 1,99 Ad=—a S Teh U 991 © For@eht 9@ a o 996 © 3R fgm
G & feon & fouda 21 9fEst —G 9w G 1 HOTHE (SIUET AT UiaaH ) el
2 SR TH WM G+ (-d) = (—a)+a =01 B
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@ﬁ'{zri%;?mél,ﬁmgaﬂ%ﬁ d+0, 3. g Tk g qiew 7 g 9@

mal:lkllal:élal:l
lal
9 YR \d, d & {30 § Ak 9w i (e & 71 89 39

&=$5é€mﬁmﬁé|

| feoroft | foreht ot aifewt k% fw k0 =0

10.5.1 Tk @iqer &F gTH (Components of a vector)

gy fagai A(L, 0, 0), B(0, 1, 0) 3R C(0, 0, 1) =l SHHST: x-3781,
y-378F T 7318 W & 2| 79 T

IOAI=1,10B| = 1 3R |0CI=1

Tfe OA, OB @ik OC o8 ¥ weish &1 ufmm 1 ® x
HI: OX, OY SR OZ efi o e Ak |ieyl Hgend ©
SR TR FE: 7, G SR 4 B fAfdw fowan smar @ (emEfA 10.13)1

9 T 95 P(x, y, 7) 1 feurfa wfew gp ofife S f smepfa 10.14 o <erfan
T B A e fF fag P W d@ XOY W iR T W w1 R iy P ¥ 36 W
TH 3@ & TR P P, z-314 o TAIWR 8| FA(F §, j wH L FI: x, y T -3 o SIRA
T |9 § SR P el ot AR o STER &9 W ¥ fF PP = OR = zk . 36
JohR @zazyjﬁ? @:xi.wwmvﬁ%ﬁs

OP, = 0Q+QP, =xi +]

3R OP = OP + PP=uxi +yj + 7k

TH YR O o §ruel P o1 feefd |l OP (3195 7) = xi + yj + zk o &9 H 9«
Bl B

fret off @feet 1 98 &9 U2 ® Fedn 2| T&l x, y U 7, 7 o ACY HLH
FEAW © N xi, y] T zk HAE el o SHRW 7 % WY TH HEAd
FH-hd x, y T 2 ! GBI 52 o el Sl 2

2019-20



450 TTfoTd

V4
N
R
P (x,,2)
A i
7k A
A
. Y - >y
;\ O e 'S —>
Q .
P,
3TTeRfd 10.14

X

ot |9 7 = xi + yj + 2k, 1 TR TSUFIRG THI 1 & IR FAN H¥oh a9
1 ST Tkl 21 T e I € foF wER Bs OQP, H (3MepfA 10.14)
|OP, | = \[I0QP+IQPBP =/x* +’
I FHeRToT B OP P, % &9 W §
|OP | = \/IOP P +IPPP = [(* +17) + 2*
3Fd: Torell | 7= xf + yj+ 2k B AMENF|I = |xi+ yj+zkl=x>+ )’ +2°
& ®9 H Y Bl el
af% 2 Wi @ SR b ek T H B g, +a, j+a,k b7 +b, ]+ b,k T
T E @
() wGfeel a R bt =
G+b = (a,+b)i +(a,+b,)]+(a,+by)k o FI T < Bl 2
(i) 9fer G 3R b 1 W
G—b=(a,—b)i+(a—b,)]+(a,—by)k F 9§ U< Tl 2|
(i) |fer a 3R b T9F B © af% 3R shee Afg
a =b,a,=b, 3R a,=b,
(iv) Toeht aifger A9 9fse g &1 o
Ad = (Aay)i + (ha,) ]+ (hay )k BRI 9= &1
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afeeli w1 dher SR fRE eifew @ wikw w1 UM Wit w9 o frefataa
faao-frm 9 fireran

7 ST & @ 3R b T 9k € 3R kT m Y AW 7
() ki+md=(k+mya (i) k(ma)=(km)a (i) k(a+b)=ka+kb
feauit
1. 319 Uferd T ehd € foh Aok Terell off o o fore wfgw Aq &wem |fcwr g &
W@ 2| aad § 9 Wiy 4 @ik b o At 2§ A SR e At T e
T Al A w1 S ® @ik b =Aa el 3 9w @ 3R b s ®9 H KU
TUE, A d=aif +a,) +ak 3R b =bi+b,]+byk , 79 3 WY @ B 2
7fg 3R ket 9
bi+b,j+bk = Maji +a,] +ak)
& bi+b,j+bk = Aa)i+(Aay) ]+ hay)k
= b =MAa,, b, =Aa,, by =Aay
o bbb,
a; a, o
2. 9 a = alf+a2}'+a3l€ GE al,az,a31€lﬁ$T a %W—WW@%I
3. W&l,m,an&ﬂﬁﬁﬁﬁ—aﬁw%ﬂﬂ
Ii +mj + nk = (cos )i +(cos B)J+(cos 'y)lg
e gu wfger =t e o ames wiww © wwl o, p sy K gu 9w g s x,
yUS 7 3187 & | ST T HI0T )
SEATETUT4 x, y 3R 7o A T FISTE A TR G =xf +2] + 2k 3R b =27 +yj +k
T €
T o A R < afey 99F B @ 9 3R shael 9fg Sk W s WHH 2
31q: U gu diew i 3R b W%ﬁﬁﬁ'{aﬁﬁﬁx=2,y=2,z=l
SETETUTS HE GG d=/+2] 3R b =27+ T@ &M |al=1b |3 2?50 A& 4 3R b
U € ?
g T ldl=~N1?+27 =5 SR Ib =22 +1> =5
THT | 1= | TR XU gu wfew gar & € Fiifer 3o W seeh f9= 2
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SEAETOT 6 T G =27 +3]+ 4k o ST AR G @ FHifSQ)

T WA 5 ok ST " afsw a:ﬁa R 9T Bl 2

& lal = 22432412 =14
1 A A A 2 ~ 3 A 1 ~
A1 A 3 - k
BRIl a m(21+3]+k) ml+m]+m
SEETUT7 AW a=1—2] % IFRW Tk @ WRW T Hifw fFgew aimm 7 5w )

- A_La I % =L¢_if\.
mm@ma%mwma—wmﬁo D Nk \BJ%A

P A 1/} 2A l’-‘_ﬂ".
sﬂﬁqaévag&msﬁwqﬁqmwm7a_7(—5z—ﬁjj_ﬁz \/gJ%I
SETETUT 8RN G=2i+2] -5k 3R b=2{+ j+3kh AThA F Y HAH
BIESISIECAIE !

7ol U gu wfeen &1 anrha
G+b=¢, & c=4i+3]-2k Rl
iR 11 = 42 3%+ (=2)? =29
3 3ot A |iew
. N2/1 . £/ 4A3A2A
= p= 4i +3j-2k k
T g s T st

SR W G =i+ ] -2k o fep-oruma fafau iR saeht GerFan 9 i -
J1A Shifs)

ol & Sifeig foh gfeer F:xf+y}+zl€ éﬁﬁ?ﬁ—?ﬂﬂcﬂﬁ a, b, c A9 o, HUT T
x,y,z%ﬁ%lmmam@mﬁﬁ%’%a=l,bzl3ﬁ'{ c=-27%I g
qﬁ;’l,mﬁ'{ nm@ﬂﬁﬂéﬁﬁ?—aﬁwﬁﬂ}:

a 1 b 1 c 2 . .
l_m_%’ m_m_T —m—%(m |l"|—\/8)
2l

eﬂaﬁ?{mﬁq[

%) ¥

5=
5

2019-20



afger Semford 453

10.5.2 3T 7%@’3—1'7 & e arem qfesT (Vector joining two points)
g P(x, v, 2,) #R P,(x,. y,, zz)ﬁf fag & = 4
P, P, ¥ fa@M aren wfew pp, ¥ (MM
10.15)1 P, 31 P, 7@ fag 0 ¥ faam w
AR s FEw &1 W@ e W oen B
OPP,¥ 1 & f OP, + PP, = OP, e Pl(xi,‘y{nzl)

afeq dee & e IR aE g KO
WW—W—W—@WW%I X s 1015

PP, = OP, —OP,

2P (X2, 25)

>

3T PP, = (%o + Yy ] + 2.k) = (1 + v, ] + 7,k)
= (xz —xl)f+(y2—y1)}+(z2—z1)l€

W ?PZ. ?ﬂtlﬁl:ﬂ'UT |P1P2| =\/(x2—x1)2+(y2—y1)2+(Z2—Z1)2 éh"@?ﬁ‘;lT‘?l

Bl B

SaEoT10 fagst P(2,3,0) T Q(— 1, -2,—4) &l e aren @ PR Q &1 W& =

ESIENISIGEETIS I

T it WY PYQ I T o< B, Tyeed: P yRfye fag € &K Q sifiw fog 2,

T P 3R Q 1 faeH aren e1efise afew pQ , fFefafed w9 & wra 2iar 2

PQ = (-1-2)i +(=2=3)j+(-4-0)k

g PQ = —3i -5 —4k

10.5.3 @< T (Section Formula)

oM ST et fag O o et P iR Q 7 fog © frent Q

feafa wfewr OP ek 0Q & f&fmm fFar T 2

fagst Pud Q &t faam aren @ we foet d fog

R EW T R ¥ famfaa fean <1 wehar 21 &fa: ¢

(3MeRfd 10.16) TS <T@l (3Mehfa 10.17)1 F&l &AW =
3Ia qd fag O o wmue fag R @1 feafa wfeer OR JTeRfeT 10.16 P

M HET 21 B <A feafaa w uw-Tw ek o €l
feafa 1 S@ R, PQ &I 3fa: Taurfaa wwar € (3merfa 10.16 )1 AER, PQ &l T4
TR faifsid &3 € T mRQ =n PR, ST m 3R n ¥k 19 € f 29 e 2

2019-20



454 Tfora

o g R, PQ &l m: ns 30 ¥ 37a: fawferd sar 21 3@ sl ORQ U OPR §
RQ = OQ-OR =h—r

¥ PR = OR-OP=7-a
THfeTy m(b-7) =nF—a) (F?)
7 . mbtnd (A FH W)

m+n

aa: fag RS foF PSIRQ I m:noh 3 ® oid: fawifea = © 1 feafa afew

ﬁ=mbinﬁ$wﬁ'waﬁm%|
n

m

frafa 11 w& R, PQ @t @@ fawrfea =t @ R
( 3ATeRTa 10.17 )| I8 TeATIH HTA €4 IS o oIy
Th Y9 o &9 4 Bied € b WW@@s PQH m:inh

6]
Wﬁa@ﬁwﬁﬁaﬂﬁmﬁﬁgR(Le., %:Ej

n
1 feafa wfer ﬁ:mi:zaa;gqﬁgmgﬁmé| afmeRfa 1017 P

feoguit afg R, PQ &1 HeA f6g € at m = n 3R s@faw feafa 1 @ pQ o weA fag R

wﬁaﬁrﬂﬁwo—R=a;béﬁwﬁ%ﬁTﬂl

ST 117 fig P e Q wifery fomer feerfd @fest OP=34-25 @R O0Q=a+b
21 T U@ fag R =1 feorfy wfewr s ST St Pud Q &1 frei aeft Y =1 2:1%
U o (i) 37d: (i) = fanfsa e 21

T
() PR Q! foe™ arelt @ =il 2:1 % 3 o 3fq: fawifsa & ot &g R

=1 feafa wfew 2: . -
o o 2a+b)+(Ga-2b) 5a

3 3
(i) P 3R Qi fiei arelt 1@ i 2:1 ok S1ura o wrer T shed aret fag R
feorfa wfew 2

. 2(@+b)-(3a-2b)
= = =

4b—a
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SETET0T 12 <uIiET foh fag A(27 — j+ k), B( —3]—5k), C(3i —4j —4k) Th GHhITl
st = 3 )
189 UM € TR

AB = (1=2)i +(=3+1)j+(=5-Dk =—i —2j -6k

BC = G-1)i+(—4+3)j+(—4+5)k =2i - j+k
R CA = Q-3)i+(-1+4)j+(1+4)k =—1+3]+5k
Tqor Afdfea e ifee fw

|ABP = 41=6+35=IBCP +ICAP

ara: T gen fs w wHenior B 2

[wro=marett_10.2]
1. fTrafafea afcei o afmm &1 afewem St
a=iejeks b=2-7j-3k =pierjo ok
= i A ] fafte= wfke fafaw)
M feen =t 7 fafy= afser fafaw)

x 3Ry & T T FAC @fE w20 +37 9 o + ) wEe e
T |G 1 R g (2, 1) © 3R eifaw fag (-5, 7) €1 & wfgwr o sifew
Td e T2 [a wifeq)

WA a=i—-2]+k, b=-20+4]+5k 3R ¢=7—6] — 7k 1 ATHA T i)
7. R a=i+j+2k % Y TH AEH G F@ Hieg)

8. dfew pQ, & rfswl wH wfew A Hife el fog P 3R Q www: (1, 2, 3)
R (4,5, 6) B

9. feu gu Wfesl a=2/—j+2k M b=—i+ -k, s fou, wfw a+b &
sHfe Ak iy Ad wifSw)
10. ®fe® 57— j+24 & orIfew ww Uw wiew A Hife o o 8 5w 2

11. <9ifzn o afew 27 — 3] +4k -4 +6] —8k @@ 7
12. Wf+2}+3l€aﬁﬁ7{cosine§lﬁaﬁﬁ"{|

wn A W N

=)
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13.

14.

15.

16.
17.

18.

19.

o
fogati A(1,2,-3)Td B(-1,-2, 1) &l fAa™ a1ct T A" B &1 W& 5= Ffw
%1 f<eb cosine A whifSU

Twifen foF |fewr [+ j+4 & OX, OY T OZ % Tl SR bt g2 2
gt P(§ +27 - %) 3R Q (=7 + j+ &) foem areft Y@ &l 2:1 & U@
H (1) 31q: (i) 9@, faatsa @ ot fog R @1 feafa i 9@ wifsm

< fagati P(2, 3, 4) 3R Q(4, 1, -2) i THer orel wfwr o1 Hex fog ma shife
9w & fog A, B 3R C, forrer feofq Sfew ovmen: G =37 —4j -4k, b =21 - j+k
AR =0 -3] -5k T, T GHEIT 9 o S w1 Fmio e €

19T ABC (3Tehfa 10.18), o o frafeifad & & s @1 %ed | &l €l
(A) AB+BC+CA=0

C
(B) AB+BC-AC=0 //ﬂ
(€©) AB+BC-CA=0 A B

(D) AB—-CB+CA =0 TR 10.18

afz a 3R b < e Wi § @ frefafed § @ FF @ FeE T T 8
(A) b=>\a, s afes A% fom

(B) a=+b

(C) G 3R b o HHN 2 FHEUE! el 8

(D) S Gfeel g qen p &1 fon gum @ wg oRmmwr fafe= €

10.6 =t AfE9N T UM% (Product of Two Vectors)

a1eft % T TR o ANTHS U Hesho o SR H 1A A |1 o1 A 355y
T o1 TUFHS TTHE Teh SO Sio Wil i ==l T 1 BH TROT T Hehd B
o <1 TEel 1 PHEA T F& Bl €, I SR 1 UAEA U e eIl € W
w1 ferfd @ B0 5% S IR @ O T Fehd € AMd: 1 %ol 1 fagar uH
TS < ol 1 HASH| E YRR |ieel w1 qor ot < alter @ qRefia feran s 2l
A A TUHRS SRl IR T e e ® SR |ige ek sl ufiony
afew B 21 9l % ¥ I YRR o UAGA o SMUR W AT, A T
srfirrfrent o goh fafi erwanT €1 30 uftess @ e 37 < WehR o TUMGell i < il
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10.6.1 Fﬁ Fﬁ?ﬁ &FT 37fI9T UTT®RA [Scalar (or dot) product of two vectors]
afterer 2 & YRR wEel @ R b ke REd g - b gu ffde fae s @
ARTWG-b =ldllblcos®s w7 § uRwfia fepan s 2| ;,
SRl 0, G 3R b, @RI HUE I 0<O<7 (HA 10.19)1 /
A G20 e 5 =0, 1 o TR T ¥ SR T e F L
g a-b = 0uRea wd € 2ot 1019
weroT
l. G.b U orfos §e 2l
2. 99 ST fF g ek b X YRR Wew T 9@ G-b=0 IR AR haa A
G SR b TER daed € FMq G- b=0e alb
3. ARO=0, 9 G-b=lallbl
fafered: g.a=la P, s za fafa § 6=0721
4. A 0=m, T G-b=—lallb]
fafymea: a-(—a)=—lal’, s for 39 feafa 46, n o TR 2
5. ga;zqa3ésﬂﬁﬁﬁwqu&$ﬁf,} Td k, o fou eq U

cos0 = a'bﬁ A O =cos! a.b# R e i 2
lallb| lallb |

7. fEw qoETha w fafa © stefq
i-b=b-a ()
rfeyT TUHwE % = WEayul Ut (Two important properties of scalar
product)

Turerd 1 (AR PEwE # ATRd W faare fEm) 99 e g, b iR ¢ dH

aew € d@ a-(b+¢) =a-b +a-¢

Torerd 2 W AT g e b < W € SR A T Ry €,
(\d)-b = Md-b)=a-(\b)
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afg < wfew wew w9 W af +a,]+ak T bE+b, )+ bk, TR B E 9 3R
A oHwe Frefafad &9 § 9 g ©
G-b = (af +a,]+ak)-(bi +b,]+bk)
ai - (bl +b, ] +bk)+ay j-(bi +by ] +bsk) +ask - (B +b, ] +bik)
ab, (i -D)+ab,( - ))+ab,G-k)+ab (j-1)+ab,(j-])+ab,(j-k)
+ ab (k1) +ayb, (k- ])+azb,(k - k)
Ewe o 1 3R 2 H ST HE W)
=ab, +ab, + ab, (Y& 5 =1 ST HE W)
TH YRR G.bh = ab, + a,b, + ab,
10.6.2 Tk TlQ9T &7 ToRdt I@T T AT gAY (Projection of a vector on a line)
M ST T wh wfew AB fordt faw Yan [ (v ofifsm) & @i ammed feon o 0
IO A B (SH 10.20 W) T AB HT /R YET TH GEW P (HA wAf0)
2 fSreht 9@ | ABIIcos6| & 31 forert fwm &1 /o1 feen oh @AM sreren faudia i
39 9 W R B fF cosO A © HA¥E1 SHUTH | Giel P & 98T HiEw wed ©
R sgR wfmm | pl, i @i afke AB 1 Y8 FEAml 21 SSRE:

frAfafed & | wei® opfa & dfew AB &1 @l [ W vay gfew AC 2|
[eTeRfd 10.20 () ¥ (iv) 7]
B

B
ZK: R :\<\e N

9 K
A 7 C C ;) A
(0°<6<90" (90°< 6 < 180"
()] (i)
2> 9 6 -
“ .
180'< 6 <270’ B
( ) (270'< 9 < 360"
(iii) (iv)
3TMeRfd 10.20
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g

1. @[ ofew Ak p an ofew € @ W1 W 9E® g 1 9EY 4.5
g 2l i

2. A g TR A G R A a6, s [|Z—|)3‘l%ﬂ
T 2T 2

3. A O=0, @ AB o1 Y89 Wiy @ AB B SR AfE 0 =1 @ AB 1 §a
qfeer ga B

4. ZI'&{9=§3?9E|T e=%aﬁ@wu@%w%@m

feuuit afg o, B 3Ryt d=ai+a,)+ak o fep-hI1 T A TThR! fKep-h T

fefafad &9 & W w1 1 Gkl 2l

€

|E|(a-b) q

ai a a a
cost=—-——=—_ cosBp=—2, and cosy=—-
lallil lal lal lal

T8 ft e G 6 G 1cosa, ldlcosp 3R 1d]cosy FHA: OX, OY A& OZ
TR 5 o AT T steriq Wi aav‘mmal,azﬁ'{ a, FHIA: x, y, To z 3T&T
o IR 5 o UAU 7| 3T MR AR 5 Uk Aok AfE € e STkt fSep-hiameH
T e |

d = cosou + cos ] +cosyk

& ®9 T fere fowan s Hehar 2

TETETOT 13 J WESH 4 R b & iAo wHen: 1 3R 2 ® qen a-b=1, 9 uiken &
Eicicaicau e cRcaisi

To femgan € a-b=L1d|=13R1b1=2. sm:

b 1
9=cos’ flba =cos_1(—J=E
lallb| 2) 3
TETENOT 14 WY =0+ j-kdMb=]— j+k o = H T I BT

T o 9wl 4 R b % o= 1 w0 0 T gy @

cos9=f'—b~@rwﬁm%|
lallb|
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CE| ab=0+j-k-(-j+kb=1-1-1=-1
W%ﬂﬁ%ﬁ? cosez%l

;R FHo 9= cos 1(——) 2l

TEETOT 15 ARG a=5i— j—3k ¥R b=1i+3]—5k,d 3uiew fF G@ew a+b 3R
G —b Ased 2l

T @W%%ﬁwmméﬁ%aﬁmmww%l
Rl a+b—(51 ] 3k)+(1+3] Sk) 61+2] —8k

S G—b = (51— -3k = (f+3]-5k)=4i —4] +2k

e G+D)-@G—b) = (61 +2]—8k)- (4l —4]+2k)=24-8-16=0
3T i+b 3N G—b e TR

SEAEIOT16 W G =27 +3]+2k &, AR b= +2j+k R J&U Fq HIfAY
Tl Afeer g 1 9w ;W ey

1 - 10 5
L 2.1+3.242.1)= \/_ 2
5@ JO? +2% + (1) Jo

SEET0T 17 97 < WRW G 3R b 39 YR € TR (41=2, [b1=3 3R G-b =47 |G—b|
G hife|

T BH U § T
5[ = @-b)-@-b)
—dd-ab-b-a+b-b
= 1aP -2@G-b)+bP
=2 -249+3)’
BRIl la—bl= 45

AR 189X G Uk W WKW ® SR (i-a)-(F+4)=8,d |XIF@ Hifsw
T Fifeh 5 T U AR 2, i (a1=1. 98 off fan gan ? fw

(i-a)- (F+a) =
el i X+Xd-a-x-a-a=>8
s | =8 @¥eid_|%¥1*=9
oo | %1 = 3 (Fifer |ieer o1 aREm ¥ea Y=R g €)

=
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SEEIOT 19 W G iR b, T Wed 1G-bI<ldllb| (Cauchy-Schwartz
) |

T S g2 STEiteh Wes ®9 W W ¢ AR G=0 e b =0. 9% ¥ 9 feorfq o
TH UM B % 1G-b1=0=1G11b|. 39T BH Headl &l & 16 1dl=0#1b1 a9 g5

- Zb C
la-bl 7 x
= = < [
1B lcos@I<1 fherm 2 /g
R B A > B
Sl la-bl <1allbl
“ 3TTRTA 10.21

SETETOT20 T WK 5 qen b o o€ ®Wa (G +b1<ldl+1b | (Froysi-arafie)
T § g€ srfhen, I feufddl =0 =0 ¥ WS €Y ¥ TR T (F 2)| WA
oM ity o 1dl#0#1b | =

la+bP = (a+b)’=(a+b)-(a+b)

—Gd-d+a-b+b-a+b-b

= 1P +2a - b+1b P (e oHEe W fatE ?)
< lalP+21a-bl+bl (FifF x<lxIVxeR)
< 1alP+21allbl+1bP (ST 19 )
= (al+1b 1>

I1a: ld+b1<ldl+1b|

| Teoruit | = foroei-srafiem o wfiem 9RO B 2 (SWiE Seew 20 H) S

lG+bl = lal+1bl,ds

IAC| = |ABI+IBC|
fag A, B #IR C Bi@ <wifan 21
SETETUT 21 WS T f9g A (=20 +3)+5k), B(7+2]+3F) 3R C(7i k) 9@ =
T B9 WK i e

AB = (14+2)i +(2-3)j+(3-5)k=3{ - j -2k
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BC = (7-1)i +(0-2)j+(~1-3)k =6{ -2 -4k
AC = (7+2)i+(0-3)j+(-1-5k=9 -3 -6k
|ABI =14, [BC|=2414 sk 1ACI=3/14
FHICTY |AC| = 1AB1+IBCI
ar: fSg A, B 3R C W@ ¢

ST 21 F A AR R AB + BC + CA = 0 R ThE ot g A,
B iR C fsyst o wfiel o1 frwfor =& s €

|[womaett 10.3]

1. < feel g aen b o 9o HEe: 3 UG 2 € R d-b=+/6 T A aam b
o S BT HIU JA I

el { -2 +3k 3R 37 —2j+kh o= HT HO TG RIS

wfew {4+ j WAlE® [ o1 9E 6 it

| 7137 +74 1, WEA 77 = 4+ 85 T W& A i

<viizn fof fu gy Frefafea o= afeel 4 @ wois a9 2,

wn A W N

%(25 +3] +6k), %(35 —6]+2k), %(6? +27-3k)
7g off uize fF 3 9w WER Th g & oead ¢

6. AR (@+b)-(G—b)=83RIal=81b1 = q lal w& 1b| 7@ Hifew

7. (3d—5b)-(2d+7b) AME F@ HIST|

8. < |fewi @ 31k b o g T FC, 3fE g7k afmmon gaH ¢ @i e % &=
WW60°%HWWWW%%I

9. Ifg TH A 9w d, o fau (3-a)-(X+a)=12 8 @ ¥ I Fifew)
10. ARa=20+2j+3k, b=—i+2j+k 3R ¢=3{+] IR F a+Ab, ¢
T ofd 8, @ A HE TG BT
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12.
13.

14.

15.

16.
17.

18.

afger Semfod 463

T@ien T < YA Afew 4 3R b o &I 1@ 1b+1bla, |alb—1bld ® @« gl
€ G-a=0 3R a-b=0,d WK j o IR ¥ 1 Fop Fehrenn s wehen 22
I G, b, ¢ W N YR G4b+c=07 G-b+b-¢+¢ -G aH
M shifra)

A€ G=0 e b=0, 9 a-b=0 WY o F TA T ARAF T 2
Th 33 G 30 IW & gfte Hifs)

Ifg ferell S19s ABC & 3t A, B, C 591: (1,2, 3), (=1, 0,0), (0, 1,2) €
ZABC 3 &IfSU| [ZABC, §f53lil BA W6 BC o ¥ %l &0 2]

T3ifsn Tk fag A(1, 2, 7), B(2, 6, 3) 3R C(3, 10, —1) W@ &

Toitzn foF afeer 20— j+k, § —3) -5k 3R 30 —4]) -4k v guewr B F
3ol 1 T e 2

% YR AE G 1 IRA01 ‘0’ B IR A Tk IR AR € dl Mg Th A
afew # =g

(A) A=1 B) A=—1 (C) a=IAl (D) a= /Al

10.6.3 Fﬁ ?77%197? &7 @ieor TUTA® A [Vector (or cross) product of two vectors]

s 10.2 ® g f-fadia sfaomadt aueifore fdwie ugfa = ==t =t o 23
T5fd W eFTcHe x-3181 i ATHTEd SHTRT HATcHe y-3181 T STl STl 8 dl eTedeh
23187 F1 foun H U SfRomed (WEIfTR) U9 SR B S © (STt 10.22G)]1

Tk <faqorerd! e Tgfa § Sd <W 819 i STl i eFIcHe x-3187 hi fegm

Y W YFIHS y-318] HT WP Facd ha S 2 1 ST LA 2-3187 T 3R Teohd HIl

[aTeRfd 10.22 (ii)] B
Z z
ﬂ\
0o : 7Y /;——) '
X @ { (ii)
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Tfterer 3 J Y@ Gkel @ qen b, WY PHAEA axb 9,
Fafbe fopen T % 3 Gl = (@15 1sin 04 % w F uReRE
foen ST & Sl 0, @ SR b o = F1 FWE AR 0<O<m B
7El A T W wiew W T A G #@R b, I W el g1 A
T YRR g, b de 7 Tk S&Omedt ggfd i fAfda e @ vaq@'ﬁmo.zs
(3TMeRfd 10.23) Aiq Ifeomed! 9gfd &l G W b H WE I9H W I8 A 1 fom A
<ot B
A G =0 FaT b = 0, a9 0 YRt & © 3R 59 feafa § g9 axb =0 gltwnfa
F 2
ﬁ&TUT:
. axb wF |y B
2. A oS G ¥R b Y YR dRW ¥ 99 axb=0 IR IR Haa AR
G 3R b TH T o GHIE (e W@) ¥ e
ixb =0allb
fafemed: axa=0 MR gGx(—a)=0, Fifw g feafa & 0 = 0 qen f5cf=
feafa # 0 = nn, @ <AF € feafedl & sin 6 1 77 = & S R

3. aﬁ;e:E?ﬁ axb=alb|

4, ﬁwzﬁs%wﬁﬁwmwnﬁvﬁi j R Kok
foru (amepfa 10.24), &9 T © T

AAAAA

ixj=k, Jxk=1, kxi=]

5. W [UAh F1 TR § & Wi 4 99 b o §i" I 3“3!"'&'10.24
o frefafad 9 § W g 2

6. 7€ Hog T § fon Wiewr orwe WA fafw € € € it axb = —bxa
ad § axb =lallb|sin®A, & g, b 3R ;4 Tk Sfaromed ggia o A &
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€ ol 0, g Yp B WH whF HA Bl B AR 10.25(i) ek
bxa=ldlbsin®a, & b, G #R A TH faomed wsfa w A w €
AU 0, ¥ G 1 AR THT HA Bl € AR 10.25(ii) |

n

@) 3R 10.25 (i)
o14: A% &8 I8 "M o € o @ AR b <A U & w5 ae § € @A 3R A,
Tl T o I R A B TR A S ¥ TR H W G 8 R 7y HT
Y A= w1 W = e seid 4 = -
T JHR axb = lallb|sin®i

= —lallbIsin®n, =—bxa

. UeT 4 3R 6 & Gl #
jxi=—k, kxj=—-{aRixk=-]%
. Afz a3 Be 1 Her qenel @ e w & @ e # e

%Idxl;lémﬁwm% =
1951 o &sthel sh! TR o TTHR B9 ST 10.26 f/\

G

A .

@uﬁ%ﬁﬁaaABcam%m=%AB.CD_ D 7 B
3Tk 10.26

g AB=|b| (51 831 ©) 3R CD = |4 |sin®

ad: I ABC 1 &5%he =%Ilgllélsin9 =%|axz§|

. afe @ SR b TR IS Y Herd enei 1 Frefid B § o gEie =g &
AAFA |Gxph| o ®Y H I Bl 2l
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o
aepfa 1027 @ &9 U € fF @A
=q¥s ABCD &1 &39%d = AB. DE.

9Tq AB=Ih1 (fga1 gam 2), #it

466

DE=lalsin® 31qd:
guT@R 9q9s ABCD &1 &5Thd =
3TTeRTd 10.27

IbNlGlsin® =1axbl
319 TH <9 [UATA oh & Hecqul U i A9k &l

‘ll'UT‘a'l?f e AT 1 AMHd R foaeor 99 (Distributivity of vector product
over addition) af< é,l; 3R ¢ = afeer & 3R A Tk sfew & 4

(i) ax(b+¢) = axb+axc
(i) A@@xb) = (Aa@)xb=ax(Ab)
e AT WRE G 9k b SR T W R af +ay)+ak b+ b, )+ bk

jok

i
f2 g0 ¥ q@ TR AR TEARA Gxp = | a, @) 5N @ S w2
b, b, b,
TS 89 I ©
Gxb = (aj +a,)+ak)x(bi +b,]+bk)
= ab, (ixD) +ab, (i % ) +aby (| x k) + a,b, (jx1)

+ @b, (jx ) +a,by(jxk)

+ ayh, (kD) + asby (k% J)+ asby (kx k) (Torerd 1 9)
= ayb, (X J) —a,b,(kx1) = a,b, (i X J)

+ ayby(Jxk)+ab, (kxi)—azb,(jxk)
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(FfF I xi=]xj=kxk=03R {xk=—kxi, jxi=—ixj3WRkxj=—]xk)
= albzlg —aby ]~ azbllg +a,bii +ash, j — a;b,i
(R (xj=k, jxk=0 3 kxi=))

= (ayby —azh,)i — (a,by —azb,) ] +(ayb, — a b,k

A

ik
= Cll Clz Cl3
b by, by

AR 22 AR G=20+ j+3k 3R b=3{+5]—2k,q laxb| @ FHifm

T &l
Pg ok
ixb =12 1 3
35 =2
= {(-2-15)—(=4-9)j+(10-3)k =—17{ +13] + 7k
3d: ‘5)(5‘ = \/(_17)2+(13)2+(7)2 > /507

SETET0T 23 GRW (d+b) 3R (G-b) ¥ ¥ A% o weaq HABEH HEW F0d
HIC &l G=i+j+k b=i+2]+3k B

TATHUGNCE R a+b=21+3]+4k R a-b=-)-2k

T TR, S a+b ARG —b A R A9 7, FreAfafed 57 65T 7

]k
(G+b)x(d—-b) =2 3 4|=-21+4]-2k (=¢, AFHIRM)
0 -1 -2

I¢1 = Ja+16+4=+24=26

5|
3d: A Heh Tiew
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ferelt et TR <) e et et €1 3: G +b 3R G —b W G S
%f—%ﬂ%é B R TE (G —b)x(d+b) F1 Th IR 2l

s 9feen

IETET0T 24 T TSl &1 &9%ha A hiteg fSmes o fag AL, 1, 1), B(1, 2,3)
R C(2,3,1) &

Tl gH U ¥ fF AB=j+2f @R AC=/+2].fRu gu BIqs #1 &=5wa

] — —
~1ABXACI
2
ik
39 ABXAC =0 1 2[=—4i+2]-k
120
THferT |ABXACI| = \/16+4+1=+21

1
a1d: a1 e Ex/ﬁ%l

TETETOT 25 39 THIR TGS T SEhA T it FEet Herd gemd G =37 + j+ 4k
R p=i-j+k g & T T

7ol fordt gaiR aqds &1 ot ot g iR b € O SHH &FHA |Gxp| GN
I B 2

ik

@ axb =3 1 4=5{+j-4k
1 -1 1

zHfaT laxb| = 25+1+16 =-/42

TH YRR SEYIF &R \f4) T
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10.

11.

12.
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[gs=marett 10.4]
g G=i-7]+7k 3R b =31 —2]+2ka 1axb | B
TR G+b 3R G —b F A TGN F WER TR GBI ST G =37 + 2] + 2k
AR p=i+2j-2k B

Ifz Tk HEw W&y 4, f#wu%,}‘ %wa%aﬁ?l@aa T TH A FI0T 0
I & A O T WH FAG I 3R TR Tl ¥ G % Feh ot 1 Hifer)
T fF (@ -b)x(d+b) = 2(axb)

A SR @ IS, afE (21 +6] +27k)x (7 + 4 +pk) =0

fean gem e ™ d-b=0 3 axb=0.9RY @ R b & IR F am9 F Fd
fehrer Tend 29

H olifae |fewt 4, b, ¢ A alf+a2}'+a3l€, b1f+b2j+b3l€, clf+02}'+c3l€‘c§'ﬁ
w9 ¥ X g ¢ 99 awisy fF ax(b+¢)=axb +axe
g G=03"d b =0 qa axb =0 g1 21 F faelg T 27 I |igd 7

IW &I gie FHifSQ)
Tk T T &R T Shitee fSes 9 A(L, 1,2), B(2,3,5) 3R C(1, 5,5) @

Toh I TGS T Al 1 I TSeh] Hor ol |iest d =1 — J +3k 3R
b =2 -7]+k g fawifiq €1

M efifse |feer 4 3R b 39 TR § fF |a|=3aﬁw|5|=%,aa axb TH

o afEen & At G 3R b & o FH FHI
(A) 1/6 (B) T/4 (C) /3 (D) w2
T 94 & I A, B, C 31t D fomer frafa afew wwwn:

~ 1/\ ~ ~ 1/\ ~ A A A A A A .
ik Jdk, T Ak, i—%j+4k 3R —i—%j+4k,%\ F1 &R B
1

(A) 5 B) 1

€ 2 (D) 4
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fafaer 3qrgvor
IEEI0T 26 XY-ad § |t Arres wigwr fafaw)

Tl g oY & F=xity ), XY-ae § U ueh G@iew € (SR 10.28) 1 d@
3MTepial o STTER 8 U & o x = cos 0 3R y = sin O (T | 7l = 1). SEfeTy g9 |igw
ol

7(:@): cosGiA+sin9} (D)
o ®9 ¥ fo@ wd 2
T 7l = VJeos®> 0+sin’0 =1

P(cos0, sin0)
% A
OP’ = cosO1i
% ,'\
>X P'P=sin0jJ

3TTeRTe 10.28

SH-S 0, 09 2, 7k UREfdd gial € fag P (3Mepfa 10.28) e fgen # ga
X2+ y? = 1 o1 SITX@U Tl © SR 36 gl wofera femd wfwferd €1 em@: (1) 9 XY-
T W e Uik Wiew Wiwd Bial @l

SaETor 27 AR fageil A, B, C 3R D, o feufq wfger wwer: [+ j+k, 20+5],
3 +2j -3k R;-6]—k T, T W@s AB G CD % << 1 I 1 HIforQ
e ST fF AB 3R CD 5@ 2l

T e HIFT fF 3 0, AB 3R CD, % &= %1 %107 & 1 0, AB 3R CD& i &1
ot 07 2

d AB = B &1 feufq afcer — A 1 feufa afcw
=2 +5H-(G+j+k)=i+4]-k
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Ffere |ABI = 1 + (4 +(-1)* =32
T YR CD =—2i -8+ 2k 3ICD =642

AB.CD
i cos® = XD

1(=2) +4(-8) + (-)(2) _-36
- GV2)6ed2) 36
iR 0 <0 < 7, THY W eIl @ fF 6 =, 7€ <9l ® F AB @M CD T T

& W@ 2

-1

Tareheaa: E=—%C—D,3ﬂ@aﬁsmﬁ5@ IR cp "@ Hw T

SETETOT 28 WA AT g, b SR ¢ o |E 38 YRR B TF [G1=3,15 =4, 15 1=5
3R T ¥ Yok, o I AR o GNTEA W oAded ® @1, [G+b+¢| T ity

T Mg ef® a-(b+6)=0,b-C+a)=0, ¢-(@+b)=0
I lG+b+CIP = (G+b+0)-(@+b+7)
=d-a+a-(b+&)+b-b+b-(a+7)
+ C(@+b)+cc

=laP+IbP+1cP

=9+16+25=50
4Ty la+b+¢1=/50=52
SETETOT 29 A9 WEW 4,6 3RE ufaEM G+b+c=0 F HIE FW@ B AR
ldl=3, |bl=4 3R |¢l=2 AU w=G-b+b-¢+¢-a 1 T4 @ HIo
T iR G+b+¢=0,3af@T 0 A € &
a(a+b+¢) =0
e G-d+a-b+d-¢ =0
zafen ab+d¢=-al =-9 (1)
T b-(a+b+¢) =0
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YA

o _
(1), (2)aﬁ1(3)ﬁaﬁ@ﬁm€qqﬁ%

aq

a~E+E~E=—|B| =-16 e
b -3

Q
A
+
@‘
&
I

4;

2(d-b+b-c+a-c) =—29
29

2u=-29,ie., u= N

msow&wmwaﬁ?ﬁ i, j 3R k, I afomed gsfa o Ame

~J, B=20+j-3k,q@ B = B=p, +P, o T A sfvemm Hitg @I P,

#W%aﬁi B,, & & oiaerd 2
T WA S B, = AG, A TF e © e B, =3A7 -

S8 B,=B-B, = @-30i+1+1)j-3k
E2lE B,, & W o9 & @l G-, =0
et 32=30)—(1+1A) =0
3r%En _1
2
3, 1, N V4 I
W Bl:EZ_EJ 3ﬁT BZZEZ+EJ—3]€
e 10 UY. fafaer goraeit
1. XY-aa H, x-3787 ! YA1cHes {9 o T adred {590 | 30° 1 07 §-H arell

e gfewr fafau)

- P,y 2) IRQx,, y, z,) T TR aTat wiw o sifew vew SR ufm

d ifSw)
Tk Al UfvEd o | 4 km ol 81 Uk UvE o€ SW 9 30° 4= i
fom & 3 km =it & 1R & Sl €1 T o IRF9eh fog 9 eigant o1 faeen
1A RifsTTl

A G=b +¢, 9 FN I8 AR ok 1dl=1b1+121? 394 ST &1 gfe e

5. x %1 98 HH 9 HIC SRR AU o + j+k) TR AEE 9w R

Al G=2i +3j—k 3R b=i-2j+k o TROTH o FHIR TH TH Hi
I HIfSU foeen TR 5 T E 2
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11.

12.

13.

14.

15.

afger Semfod 473

AL G=i+ j+k, b=20—j+3k IR ¢={—-2j+k,WE 24— b+3¢
THIR Teh T |9 1 hifrg)

Tz fom fag A(1,-2,-8), B(5,0,-2) 3R C(11,3,7) W@ & 3R B gR AC
i faafsd ¥ e ST A1 il

T fagati P (24 +b) 3R Q (@ — 3b) 1 Toei arelt @1 i 1:2 & 9" ¥ 9>

famfsa e ot fog R o1 fearfa |fcw 9@ wifNw) o7 ot <oize & fog P
W@rEe RQ &1 9e forg 2l

T THIR TGS BT T oG 27 — 45 + 5 3R § -2 -3k T 59k fawvi ok
AR Teh A TR T ST SHHT &hd o F1d Hifer)
TEie fF OX, OY W& OZ 37&i oh WY SeR FPoh gU Ayl i fKep—hramsd
WJr(fffj%l

AR ST G =7 +4]+2k, b=3-2j+7k IR ¢=2i—j+4k. T tar G
d FFMIC S G 3R b I WeAd & W e.d =15

TR [+ j+ 4k H, AR 27 +47 -5k IR A +2]+3k & AT T e A
Ak |G o WY A UAEA | o &K & d ), B A T i
I G, b, ¢ THM URAHN ol TRER eleeq Fiee € al e & 91w G+5+¢
afeeli 4, b dem ¢ o WY SXER gl €37 B

fas FINT & (G +5)-(G+b)=lal +1b P, Ak 3R o Ak g, b daaq &l
e R g € 6 520,620

169 19TF o U9 | & W H1 TI7 Hifo4|

16.

17.

s <1 afesil G iR b & o H RO A 5.5 >0 B AR

o T
A) 0<b<— B) 06—
(A) 5 (B) 5

(C) 0<b<m (D) 0s6<m

TR AT G SR b 3 A IRy § iR 3% S H wv 0% @ a+b TH
s Efew ® At

T o o 21
A == B == C == D ==
()64 ()63 ()62 ()93
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18.

19.

*

Tfora

LX)+ 5.Gxk) + k(%)) 197 =
(A) 0 (B) -1 ©) 1 (D) 3
Ife <) el G 3R boh & &1 H0 0% A 1G5 I=ldxb | 9 0 aTE B

A) 0 B T C T D
(A) (B) 7 © 5 (D) ©
QrIT
T g P(x, y, z) T fefd 9 OB(=7)=uxi +yj+ 2k © 3R wfwm

JP2+yi+7? B
T AR ok MY Tk THoh fep- 31U hed © SR AN tell & |
39k 989 i Fefid & 2
Th GRw & gRE (), RE-UE a, b, ¢ IR T"h-HMAEEA (I, m, n)
frefafed w9 § gafud 2

b

a c
l=—, m=—, n=—
r r r

IS 1 A g 1 A W e W SR Wiewr 9 (2

q TE-ieH Wil 1 A Th TH GHIR wqes o faehel 9 9w g @
forent der gemd feu gu wfw 2

ek 9T 7 AT A& 0 39k iAo &1 |41 o § afafda &2 <

® S AT HH eHcH ALl SRS EH o STHR SEeh! TG &1 THM
afere fooid T 2

fRu gu wfswr g & faw afe &=i, G & e o wees gy 2

lal

fageti P &R Q firen feafa wfew waw: g oirp €, &l Mo areft T =i
0 ST § P w A g R Rl aRw ) P g,

m+n

mb —nad

fadsH T (i) A fas W, % ®9 § 9 2 2

m-—n
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& TR 5 3R p b < 1 10T O 7 Al STRT S PHABA G-b =1Gl1b | cosd
o &9 H U i1 21 3% 5.5 < g @ @ WiEwn g iRy ok " w1 B
i b

‘9°, cosf=——= Y 9w Bl el
lallb|

¢ AR T WD iR p o oI 1 BT O A TR WEY OAEBA
axb=1allblsin@ish 9 ¥ Y g1 71 S&l A Th THN HEH HE@ 2 S
4 3R b FiHAfAd w6 o dcd o odded € A g, b IR A SIeome
TraIfoe e ggfa i fafdq w2

o AR G=ai+a,j+ak T b=bi+b,]j+bk IR ) TH AW T @

Zl+5 = (a1"‘171)2"‘(02’i-bz).;"'(a3-'_b3)]2
Ad = (Aa)i +(Aay) ]+ (hay)k

ab = ab +ayb, +asb,

bandY

~.

J
3?'( Zle; = |q b1 (&)
b,

a,

dfETE gEYgTY

YT 913 T Fea= ifesd 9T o Teh 91 9o (vectus) § g3 € foraen
a1ef ¥ TEd w ey wfew fagia & yofa faer &1 fafa w9 1800 &
AU | Wl ®, S Caspar Wessel (1745-1818 2.) 31X Jean Robert
Argand (1768-1822%.) 7 38 91d o1 99l fohan f T feens qa o fordt fawe
@EE ®1 TEEd ¥ Th GHHS WAl a + ib 1 A A Feie S fman
S Tehdl 81 Teh SERET Tforet, William Rowen Hamilton (1805-1865 %)= 3ot
q&ih, "Lectures on Quaternions" (1853 'sc.) T fS Weree & fau Ak o &1
TN F9H U8l fohdl ol FqRA™l (quaternians) [F® Hiv=a st fad @1

e % §C a+bi+cj+dk, i, j, k % ®9 9 =R RS GEAEt @
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=] 1 2free fafy afcer =i H-forda sfafter o qon %51 =) 99En =1
T o1l TUMY &0 F&i 39 o1d o1 57k 31699 {0 foh @ i Heheu 3K 37
AMTHE 1 fo=R sga- Al 9get ¥ Plato (384-322 341 d) o T oy wal JAM
iR SR SRR Aristotle (427-348 61 Te) % e § & ol 39 9HG 39
SRR &1 e of foh |1 Stan sifush aal it ¥gaa foha 3Tkl AHIGR =g
o AR A S W 9 i S Hehdl 1 9ol o gaeH %1 @@l faw, B
el o1 AN FiEe &Y § {31 ST Gehl €, 1 @IS Sterin Simon(1548-1620%.) g
daad 9al i fEafd § &1 1§ 1586 H I AT WHER, "DeBeghinselen
der Weeghconst” (351 &% 1 ohell oh f9GId) H Sell o ANTHA o SAMHAE
fagTa =1 foretwor fohan o fSreeh sRor it o fas o T g& aRadd gal
R 3Heh a5+l AT i Adh Hehedd ok HHIT H 200 I9 T T

T 1880 H UH oI wifdsk WS US MUTAT  Josaih Willard Gibbs
(1839-1903 €.) IR Wk 31U Af9=ar Oliver Heaviside (1850-1925 ) 3 T
Tl o ardfash (3TfEeT) T i hiedeh (FfEET) 9N ¥ Yok hd gu afawr
fargetoor 1 gor feman o T 1881 AR 1884 H Gibbs 3 "Entitled Element of
Vector Analysis" TH% Teh @HWW@I ELS) Wﬁﬂﬁ?ﬁ?ﬂ Tch ShHASG
e i foeror fean gam onl ety |f<en o6 Sq9Ar 1 (90 i &l wifd
D. Heaviside 3R P.G. Tait (1831-1901 £.) i 9« & =i+ 30 fawa o fog wefen
IR e 2
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