oA
(\ferer sisET{UTa (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 Hgff=wt (Introduction)

A s Sfed | 'Y ome uve T & S R ot gl
FE 82 U FeA o Faens S € R o g
faenet & w7t wgaH % fae T | R e weR
AET? STecien HIT fF o 799 1 Ffad 39 1.6
et & TR ) T T U AR 8 e e T A
YRATOT S Uk oo HeA ©, qited &) UEr qierEt
Afeer et 21 9 O 499 1 ST T CE e €
(7 et §) o wedE # W R %
Tre-wy feen (Fomm oo faene o 2) «f wffed 2 _
et e e Tt &1 70T, S T A 5 P e
T M YRR w1 AR A A qfeEl, S fE e, V‘zgog"’ilfgé';;m
Siedl, e, UidliEe Sefe Te |ier TR St foh feoreemes, o, @, 9, R, Ha,
farga &+ dfiga s sgen fier 2

T e H T W H T MU Heherd, wike 1 fafv wiwed o
Toh WIS Te ST TOTeE! o1 S1ee 3| 27 Sl WehR o TUTE! 1 Hiferd
w9 TRl # Geheu &1 g eggfa 3@ € iR Suds afaa & o gt fema
I 1 S URA e 7

10.2 B AMURYA Weheusd (Some Basic Concepts)

oA ifoe for fordt qar sreran f-fadfta sfale 9 | 1 e Yen 81 dk & fom &t
eI § 39 1@ 1 9 T UeH 1 S "ehdt 21 39 3 § 9 ffved feen o+
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ff Tk Y@ e @ weard @ [erefa 10.1 (), (ii)]!

() (ii) (iii)
3MTeRfa 10.1

e Ufera siferg for afs &n Y@ I 1 Y@rgs AB % Wideiad ®C3d € ad
T B | Freht we fim arel @ ¢ W aRE uiia 8 S 21 F IR B8 T
T YErEe T el § (Rt 10.1(iil)) | 37 : Tk i Weree | i ug i
T B T
afterer 1wk U iy e gftem ud fien <M A §, 9iew weond #)

oM dfSe i wk i tEee afew B @i 10.1G0), 9 AB e
HHNUE: &, o B9 § Fiee wd © o 50 9oy * AB ' f¥en §few ‘d’ o w9 H
Ted g

e fog A SRl @ |fzw AB IR 2 8, IRfus fog Fean ¢ 3R ¢ fag B w&'
W e AB, GH Bl 7 31 g et 21 fondht afkwr o yRfe wd sifaw faget
% ot K1 T wfw w1 gREmr (e o) wEem & o 58 | AB| SUe | 4| %
w9 H fafde T St 21 R/ 1 frem wfw w1 ke &1 e w5 2

it warg Hf o o TET e & THfeT HWehad |4 | <0 T B
oo =&
Tearfa @fawr (Position Vector)

wen X1 9, Br-fardfia gfaomad! gawifoe fEones ugfa &1 wwo sifsg
(3Rt 10.2 (1)) Safer # 7e fag 0(0, 0, 0) & |Tvel T W fag P efifog fowes
e (x, y, 2) 81 7@ |ige OP forad O 3R PAwI: R wd oifm fag €, Ok
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V4 V4
N N
A B
P(x,,2) 7/ B
-> & 7C
r
> >Y
0(0,0,0) Y o
X (@ X (i)
3TMeRTd 10.2

gy fag p o1 feurfa afsw seam 21 g G (FE1 X1 W) 1 STAR 6 EC 0P
(3127l 7 ) 1 aiE FEffEd &9 F g g g

0P| =\ ey’ + 2
=ZEER ¥ 7a fag O & «mue, fogstl A, B, C senfs = fefq |fcw a9 4.b,¢
g fafde fore sma € [eThfa 10.2()]1
faep-=ratg (Direction Cosines)
T 3 P(x,y. 2) %1 fearfa afew OB (sremyr) wifsr st f smepfa 10.3 7 <t
T B CHGY 7GR X,y Ud z-3A81 ] ¥FTCHe QNS o WY ST MY HHIT: HI07
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o, B, Tel 9 101 e €1 57 vl o shidE 71 U cosa, cos P T cos yHREIT
F o Teeh-hiETgd Heed § SR EE: Sl HA: |, mud n ¥ ffde faman st 2
Tehfd 10.3, 9 &9 <@d € for B9 OAP Ush Tmahior F19s ? iR 39 & ¥ &n

cosa% (r 8 |7 fore st o e @) S T €1 T v W

OBP TSI OCP ¥ 89 cos B:X T cosy:fmm%@ﬂwﬁﬁﬁ?w

=1 (Ir, mr, nr)h €9 ¥ 8?513;33 RIS F%ﬂ 21 feep-shrarg o TaEu g Ir,
mr T nrafEe v o K-S Heemd € iR TRl HEI: a, b c ¥ e fman
ST B

TH e T FHEA € FRI2+mP+ 1 = | g G @’ +h 4 o2

10.3 |fa9 & WK (Types of Veetors)

I |fG9r [Zero (null) Vector] T |fser fgeh arfuss wd sifaq fog gurdt e €,
I GiE el € SR ™ § o w9 °§ e fHan s €1 g afker i i e
feon yem T H  Gehell TR HeRT G0N I B @ Srere fashoud: TEeR] g
oft e “Ro U U AT ST Hehdl @1 Wfw AA,BB 3= wfkw w1 frefa e 2
ek \IET (UnitVector) Tk |feer FS&eht i Tk (21976 | 1) © Hh Efeel
e 81 Tl fu gy wfgw a &1 faen o ame afew #1 a9 ffde fwa sm 21
|g-anfan |fg9r (Co-initial Vectors) 3 steren sifues afee e = & R fag
¥, e onfem wfew weamd <

@ |fg9r (Collinear Vectors) 31 s1era sifush afewr afg T €t Y@ o 9wiar &
3 W@ Ay wwEen

T |9 (Equal Vectors) 3 FfE®T 3 qen b THH T e € A ek wfmmor
s T 9um € S d=h & ®9 H foran S R

U |iayT (Negative of aVector) Ts gfeer fager 9ftmmn fku gu wfcwr @@=
S AB) o THE ¢ Ty forer! fem fu gu wfw 1 faen o faoda 2, e gu af
F1 HUNHF Heelidl &l S<W: 93 BA, | AB &1 HBUIHF ¢ 3R 39
BA=-AB & &9 ¥ foran s 21
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ferouit Sue qitaia afee 39 gR © T s 9 et =61 oft sues uftmmor o fxem
i giEfdd fre famn @ o Tt fagentyq fan s @ehar €1 39 YR o |igy w@as
afee Fedd 1 3@ R TAM | gH T qiee i € == .
IETEI0T 1 fRgor 9300 ufvem |, 40 km o o= 1
1 e frsqu Hifs we 0,y
Tl Higw op v faear & fefyg o @ -

(3mepfa 10.4 3fEw)) —

saTevur 2 Frefatad o o ue wfew e OE $
ﬁ@l’”ﬁﬁ@'aﬁl\aﬂl ¥
(i) 5s (i) 1000 cm? (i) 10 N

(iv) 30km/h (v) 10 g/em?® P M
(vi) 20 m/s ST H R 3Tefa 10.4
&

() THI-Afw (i) SETA-AT (i) TA-HH
(iv) TIfa-eafser (v) TFa-dfe  (vi) am-wfew
IETET0T 3 ST 10.5 § &E o ARy

30°

=7
() T@ & ¢
(i) 9T ) 4
(jif) TE-3TEH = ST "o

—

- 1 W S =\
(i) o@ i< : g, caand
(i) TAE W a e ST 10.5

(i) wE-3Tfew wfewr: b, ¢ qeand

|wrommarett 10.1]

1. 3W ¥ 30°9d H 40 km o fomenas &1 stergd fequr sifs)
2. Trefafed a1 sifcer wa 9fcer o ®9 H guftag HifT)

(i) 10kg (i) 2 #reX ST-ufe=m (i) 40°
(iv) 40drE (v) 107" peid (vi) 20 m/s?

3. frAfafeaa w sfcw o wfce Uil o6 ®9 H gultag Hifsl
(i) EHT e (i) g0 (iii) &<

(iv) o (v) &
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4. aepfa 10.6 (T =) § fAfafeq it =t rt
REEIIB1
(i) we-amfen (i) THA
(i) T@ WY AR
5. frefafed &1 W 9 s1eran o189 o &9 | it
(i) a e —3 W@ 2
(i) = W@ wfew w1 aftHor geg uE e 2
(iii) THF qiETon 9re 9 gy WE g
(iv) T TR S < T 9w 99 e 2
10.4 |fg9N T ARTHRET (Addition of Vectors)
"fewr AB ¥ WHRUM: BAN @ § fig A9 fig B C
qeh faremgq) o1e ws uE feafq 1 ==t Sifsw e
Th AgH! f9g AW fag B a% W ® @Ik SEeh 9%

fog B9 fig C a6 =erdt ® (3epfa 10.7)1 o5 A®
fag C o @E®t 5 fvan T g foerm wiw,

AC O 9 &l ® et 38 AC = AB+BC & &g A B
T stfiered foran S 21 T 10.7
T Gfeer Am %1 et fom Fean 2

G, A AR UG &) "iGw & 99 b €37t 10.8 (i)], @ STt I | A
o foru 5= 30 fearfa o orn St 2, qifer weh o1 Rfues fog g o offom foig o gord

Bl ST [t 10.8(ii)] |
C C
4 :
\ g "> >
2% VB b
. 7

A > B A /\‘B
a V=
N

. oo “ _b
(@ (i) \
3TTeRfd 10.8 C

&y
sy

c
3TTeRfT 10,6

=y
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IRV AT 10.8 (ii) H, T Tl p o ufkmmr wd fem = 9Rafda fee fon 2@
TR LM feran & aifer goert gRfeh fog, g o eifom fog o Homdht & 9= st ABC
HI A o AC 5R1 U afer a4 b o |l 5 99 p 1 I (1o g
UM Ll €, 1eiq s ABCH g9 U € 5 AB+BC = AC [3Thfd 10.8 (ii) ]!
3 H: iR AC=—CA , THfT ST Tiehtor ¥ 89 U € o

AB+BC+CA = AA=0

! ard Tg ® fop fordlt Brsge 1 oqenet 1 A e e A foren S dt 9' g
RO w1 AR URA i € s IR e Sifem fag wawdl 21 S € [t 10.8(ii) |

3@ T 9w BC &I T 39 YR Hife difeh g9 afwmnr 9f<sw BC, o
oferor o GuH @1, Wy 9kt fgen BC &t fen o fauda & emehfa 10.8(iii) sveifq
BC = —BC @ s e o1 398 3 gu [2Mehia 10.8(iil)] & &9 7d € T
AC'=AB+BC = AB+(-BC) =d-b
qfewr AC, @ T2Mb & ia¥ &I {1 HL 2

31 fohet 7t o T fFaR ¥ T fFAR o w6 a=erE H fRen & deeq S
ATeAl ek el &1 == W S| q9 39 T W A o Higyl wr w R© T, Th 5 g
19 kT T T S SR SO A S q o S@Te 1 S e & O ok Fdd gee o
9 IR § T o o B Ao O Sl g1 39 A H gt i ud fgen (srefq

giomdt a) o IR ° Fened fgER oF & fau sUR uw 9iswn awe o1 fefafed
o 2

FfE TR U Th AR =S T
T o erell § fefua few 9= aa
(uftmror g fewm @feq) <t @fcwr adenb
2 (3Tpfa 10.9) 9 TAMR Sgs ®1 &
TE qenett & IwAfTs fag ¥ TS den
fererot g1 <1 |fw & 91 4+ b = 9RE o
wd feen wfgq frefia = 21 97 afew 9
w1 gui =g f1Em weam 7
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| feouit]| frogst fFrem @1 ST S U S 10.9  TH e F whd € R
OA+AC =0C T QA +OB = OC (FifF AC=0B)w f& wa@ =wgds
7w 21 om: &9 %% T ¢ fF 9w 9 F Q Fem T T % guge R
wfeyr IrTRer oF Ut (Properties of vector addition)
ToTerd 1 W g qen b % A

d+b=b+a (A=)
Ut FER TgEs ABCD &I ST (37T 10.10) i <ifs. AB=4 iR BC=b,
a9 F19s ABC H s fom 1 3w =6

BUEA A E % AC =a+b 1
31!, Ffifeh HHIG TqES Bl e ST
THE TS W@ ¥, gEfeT emepfd 10.10 A
e g W
AD=BC=b @R DC=AB=4 & F: fys v
X

ADC firqe o % WM # AC = AD+ DC '
=b+a
3d: i+b =b+a rt

3TTeRfd 10.10

wurerd 2 @GRl &b iR ¢ forg
@+b)+¢ = a+(b+c) (Tt Tm)
suuf g <ffie, 9w 4,6 @er ¢ # F99: PQ, QR TH RS ¥ Frefud fman
T @ S TR et 10.11(31) 3R (1i) § <eiien = 2l
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GEl a+b = PQ +QR=PR
iR b+c = QR+RS=QS
ERISIY (@+b)+ ¢ = PR +RS=PS
R a+(b+c) = PQ+QS=PS
s (@+b)+C = d+(b+0C)

feoruit wfew S % Wewd OEH w1 geEd § g9 AW afeel a,b @1c &
AR FISHT w1 ST fFU 5 A +b + ¢ & w9 H fawd F
e Hifsw form fmdl afce 4 & forg eq 1 2
da+0=0+a=a
el 1 wiew () WiEw qAThe o fAu A geuiie wEdn 2
10.5 Wer 31fa9T & |9 w1 AU (Multiplicationyof a \ector by a Scalar)

M it for 4 e fean gen wieg B ok A U 3w 21 a9 |iewr & w1 stfew A,
Y o 58 A d o &9 H Ffdse fen wran €, Wik d 1 Sy A ¥ UM wedrn
21 Aie HifSe fopr A & off wfer 4 o S U GiE9 81 A% 0 ¥AIeHs SA¥El SBOTHR
B o AR L& ! faen, & o SuM srerel faudia gl €1 A8 1 9RAm goh aREm
T|A| TON BT B, Steiq
[ral=|A|la]

T 39 | Wi o TUH o1 AT ANeJHRI0T [€9 T Hed=T (visualisation)]

amepfa 10.12 & & T 21

A 7
(NI T A A
~ 7o
3TTeRfa 10,12

A =—1,q9 )\G=—3 S T TH Gieyr © F5eent qimmr a o gam ¢ 3R faun
a=t faen o foaudd 81 9fe —a 9y @ &1 woneas (31aT Aa Ui ) Fealdl
T R EH eI A+ (—-4) = (-d)+a=01n 2



wfewr s 449

R A A=— e gan & 7 =0, a9l & T g @iy 7 @ =

1
4]

| -

Aa|=[r]a] = —la|=1

D)

|
39 YR Ad, 4 &1 faen & Ak ey 1 Fefyg & g1 89 =

| -

= |§$wﬁ1%ﬂaﬁ‘§l

| oot | foreht ot atfewr ko fow k0 =0

10.5.1 @ @lewr & "ea (Components ofd vector)

amey fagati A(1, 0, 0), B(0, 1, 0) 3R C(0,0, 1) =i shHT: X-378,
y-318 Taz-3T R o &1 79 T

Q>
D)

|0A|=1,]OB| =1 3R |OC|=1

e OA, OB @i OC o & woiss &1 wfemmr 1 € x
FHRN: OX, OY 3R OZ =&l & TR Ao Hiew Fean ¢ FFH 10.13
S TR A §, | ok k B fAfdw fman s @ (emeEfa 10.13)1

¥ T 95 P(x.y, z) 1 feorfa wfewr op <fifste S fe emepfa 10.14 & gorfan
T Rl A Sifee R f§g P @ de XOY W @Y T o %1 uR g P, €1 39 YK
T @A ¢ T P, P, z-3181 o WU T HAH |, | wd k FHA: X,y TS 2-374 o T
A HEW © R P FRen! 1 i % SER ¥ U € fF PP =OR = zk . T
THER QP =08=)j ¥R 0Q=xi .38 ¥R a0 T € f%

O, = 0Q+QP, =i +Yj
3R OP = OP, + PP =xi + yj + 7k
TH YRR O o HUel P o1 fearfd WE®1 OP (3197el 7) = xi + yj+ 2k o &4 H qIsl

Bl 2|
frelt ot |iger 1 o= ®9 Wew Y FHeAd S| T& X,y TS 7z, T o ARY TFEH

FEAd € AN Xi, \j T8 zK HATE el o ¥ § o HEY Uh ®edd ol
FHfi-Hft X,y TS 2 1 GBI T2k ot el S |
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Z
N
R
P (x,,2)
&
Z A
N
Y R .
;:\ O S —> Y
Q .
P,
3TreRfa 10,14

X

ot AR F =X + yj + 2k , T TS TELFTRE 8 =1 31 IR AT hich qXd o
1 S wEA B TH A Fw F fF wmRo e 0QP, W (enfa 10.14)
|OP, | = \JOQP+[QB P =/ +y?
3R THH YA OP P H &7 It & R
[OP | = y/|OP; [ +| BP[ =J(x* +y*)+ 2’
aT: FoRel TR F= X'+ yj+2K BT TP | = |xi+yj+ K| = X2+ y2+ 22
% ®q F W el 2l
af% 4 wfew d 3R b wek &9 F HE: af +a,j+a,k AR bi+b, |+ bk ERY
T E
(i) wfeei a iR bt =m
i+b = (al+b1)i+(a2+bz)j+(a3+b3)l2éﬁlﬂﬁ'm%ﬁ?ﬂ%l
(i) afesra Wb =1 i
3—6:(a1_bl)i+(az_b2)i+(a3_b3)|2aﬁ_mﬁwm%l
(i) FfEw & 3R b ¥um e ¥ 9k ol Faa afk
a, =b,a,=b, 2R a =b,
(iv) Tt sifser A 9 9w 3 &1 oW
M = (Aa)i + (1a,) ]+ (ha,)K BT T& €I
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e 1 AThe 3R fRd etfew @ ke w1 oM Wil w9 o Frefafea
foraor-fe 9 fiyerar ©

A wifew & & o b g 9 afgy & @Rk wd m3 1w € @
(i) ka+ma=((k+m)a (i) k(ma)=(km)a (i) k(a+b)=ka+kb
fewuit
1. @9 Uferd T Tehd B TR Aok foRelt oft o o forg wiker g soen Ofew & &
W@ ¢ oad W 9 Gfew 4 SR b W@ st g ® A iR et Ak uw ™
YRR A\ FT e € qF h=ad B A T 8 3R b e w1 H fKu
TUE, IFoiq d=ai+a,]+a,k 3 b =bi+h,]+bk 7 < gfcer wi@ € &
Ife IR hae 4%
bi+b,j+bk = Aai +a,j+ak)
& bi+b j+bk = a)i+(a,)j+ (hak
= b =2a,, b,=2a,, b;=2a,
ooh o bh
8 & &
2. AR @ =ai+aj+ak 7@ a,a,a W g % RKEp-gTa Feemw D
3. A |, m, n et afer o feep-waEae
I?+mj+nkA= (coscx)f+(cos[3)]+(cosy)l€
e gu wfgwr =1 feen o Ames @iy € el o, p ey Ry gy afkw grn wast: x,
y U&7 3181 o G AT T H07 B
SETETUT 4 X, Y 31R 27 WM T1d HISIC qIfeh FE® g=xi +2+ 2k 3R b=20 + yj+ k
TuH 2l
oo i o <1 |ieer 99M B0 € Afg @R shaet g 3eh W w2 9 2
aa: U gu 9fkw g ek b @WM B A IR sheet Ak x=2,y=2,7=1
SHTETUT 5 WH AT g=1+2] S b=20+ j 7@ N |&|=|b|22FN WA 4 b
U €72
e T |a| =P +27 =5 A B2 1 =45
Tafe |4 | =|b| W &Y gu afkw aom & § s s 9 gk fa= 2
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SETEIUT6 W § =21 +3] + Kk o ST AGRR wiew @ Hifs

T4 WY 3% RY uHw |y é—mamwm%

S| |a] =22 +32+12 =14

1 a ) ~ 2 & 3 a 1 ~

— k) = — —_— —k

gafery a T14(2I+3j+ ) ,_14|+ ,_14j+ m
SEEI0T7 WRW d=1-2] o oy T UE wiky i wiery frEent 9Rmmn 7 g 2

1 1 a a 1.(\ 2 a
mﬁq@m*¢3@ﬂwmaz_*:_ 2NN =—] ——
2 al JE(' D N \l”%'

Wééﬂ&ﬂaﬁwwﬁmma@mﬁ:{ThJ_) %l J—J-%n
SETETUT 8 WEEN g=27+2] 5K SR D=2+ j+3K % AR ok ST AR
Hfger da wifw)

7ol feu gu afew %1 Jwe

d+b =C, Sl c=4i +3j-2K ¥

3R €] = 4% +3 +(=2)> =20
od: AT AR TR
1

N N.: - 4 . 3 . 2 .

=—C=—— (4 +3]-2K) ==+ ——=— |- ——Kk
|6|C \/2—9( 1 +3]) ) \/EI"'\@J @ %l

SEETOTO WKW F=1i+ | — 2K ok fach-eruma foafay @i goeht wemmar 9 fKep-hiare

@ HiTE|

7ol 7 e foh |fee F=xi+ yj + 2k o f&eb6-3199W a, b, ¢ AfEw &, HUFE ek

X,y, 2 84 €1 safery fiu gy wiewr & fau en ad € fF a=1,b =13 c=-221 [

Ffg |, m 2R nfRu g afzw & fap-Haed &

1 1

¥ N
gl

% (FF |7 |=6)
11 2
m:ﬁ%—aﬂw(ﬁﬁ 7

m=

Jo

-2 _ NS
IF |T|

_T
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10.5.2 g feigedi’ & e arem @iesr (Vector joining two points)

af Pl(xl’ Yy Z1) ﬁT Pz(xz’ Yy Zz)ibf ﬁg % o ,Z
Plaﬁ Pz'{}l — Tfer ﬁ % ( “ F 2P (2,02, 7))
10.15)1 P 3R P, &l W@ fag 0 & fAam ™
AR s fEm & gE s W e e k
. - . r Pl(x1,y1az1)
OPP,¥ Wd © f% OP + PP, = OP, N i Sy
Tl ANTHS o OEH! HT ST FW g L0 3
WWW_WW_@WW%' X I 10.15
PP, = OP, - OP,
et PP, = (X0 + Y, ]+ 2,K) = (1 4y, ]+ 2,K)

= (% _Xl)r+(Y2 _yl)j+(22 _21)kA
|t KPZEFIWF{'HTUT |P1P2| :\/(xz—xl)z+(y2—y1)2+(zz—21)2a'7"@_CIﬁFITW
Bl 2
sarEuro f§get P(2,3,0) T8 Q(—1,—2,—4) &l e ame T8 PH Q& W k=
qfswr 9 Fifsal
ol HifR A9 PEQ H WE e 7, wwa: P yRfus fag € ik Q #ifaw fag €,
e P 3R Q &I fAa™ amen s1sfie wfewr pQ, frefafed &9 & wra @i 2
PQ = (=1-2)i+(=2-3)] +(-4- 0k
areiq PQ = -3 —5] -4k
10.5.3 @€ gF (8ection Formula)
A e ot fog O o @it P 3 Q &1 foig ® et Q
feafa wfewr OP &k 0Q ¥ frefum frem w2
fogen P ua Q & faem aren @ we fahdt R fog
REW & YR § famfsa fean =1 @t 21 &d: g
(3Tpfa 10.16) T 9@ (TR 10.17)1 Tl THAN =
3 qd fog O & Wiy fag R &1 fearfa |fgewr OR TR 10,16
A T 21 eH <A Rl Bl Uw-Tsh ek o B
frafa 1 W@ R, PQ &Y 3fa: fawrfaa tar § (3merfa 10.16 )1 IR, PQ &I TH
TR fawfd F¥d € fF mRQ =n PR, @ m iR n AT sifew € f 0 wed ©
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fF fSg R, PQ ® m:ne U@ ¥ 3fa: faufeid e €1 3/ fassii ORQ T OPR @
RQ = OQ-OR=b-r

4R PR = OR-OP=T-a

s mb-7) = n{F-a) (Fi?)

el ~=mr:j::a (T HH W)

aa: fag RSN foF P SIRQ I m:noh 3qum o ofd: fawifsa shear & o1 feufa wfgm
ﬁ—mr:i:aé?mﬁum%ﬁm%

frafa 1l W@ R, PQ @1 @@ fawrfsa wtar @ R‘

(3TreRfa 10.17 )1 9% AT & TH Tesh o A
Th 99 o ®9 § Bied @ fh W@es PQHI m: neh

Wﬁa@%m&awﬁmﬁﬁgfi[i.a, %:%j

=1 frafq afew OR—mb na%mﬁwzﬁ?ﬂ%l 3MeRfd 1017 P
féWUﬁqﬁR,PQquqﬁg%ﬁm—naﬁ'{Wﬁ%ﬁI@F(j%qwﬁgR
1 feoifr T OR = 20 % w9 & 2

SaTEvoT 11 F g P 3R Q ciifei i feerfa wfker OP=3a-2b 3R 0Q=4a+b
21 Tk W fag R = feafa wfer o SIS St Pug Qi e el Y@ i 2:1 %k
I | (i) #q: (i) s Tt e 2|
T
(i) P 3R Q=i et areft T@n &1 2:1 o ora o ofd: fawfaa w& ot fag R
=1 freifa wfeer 2

oF - 2(a+b)J;(3a—2b):5Ta

(i) PR Qe fiei aredt @ =i 2:1 ok e o ol TS e ot fag R 1
frafq wfew 2: L o
OF - 2(a+b)2—_(13a—2b)246_51
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SaTETuT 12 9iEn fR 6y A — j+ K), B(F—3] = 5K), CGF —4 j—4K) T Faem
s & 3 2
T EA UM B TR

AB = (1=2) +(=3+D)j+(=5-Dk =—i —2j—6k

BC = B-Di+(—4+3)j+(-4+5k =2i— j+k
iR CA = (2-3)i+(-1+4)j+(1+4k =—i+3j+5k
T Sffafed s dfsT o

|AB* = 41=6+35=BC|* +|CA]

a1 fean gen fge o wwei P €

|ors=merett. 10,2

1. frefafea afewn =5 9@ &1 9fehad sifsa:

A=i+j+ke bB=2i-7j-3k €=z

I+
T 9REm A /1 fare wfke fafan) g
TaH feen =t g1 fafv= afsw fafEu)
x ARy T T FC @fE afew 20 +3] SR xi +yj wme
T |G 1 AR fog (2,1) 2 3R ifaw fag (-5, 7) €1 3@ wiew o arfew
T4 9f<e ¥eeh A hifeTy|
6. WRma=1-2j+k b==27+4j+5k R c=7—6] — 7k 1 ArTHet T HIoT
7. @few d=14+]+2K & sfaw U e Wiy 9| it
8. wfew pQ, % W W WY Wa HIf W& fog P SR Q wwew: (1,2, 3)
4R (4,5, 6) Bl
9. fau gu wieei a=21—j+2Kk W b=-i+j—k, & fou, @ a+b &
SR WSk WY @ it
10. | 5i- j+2k % T TH o wlkw A Ff e afmm 8 g 2

11, =oiEy fom @few 2f =3+ 4k IR — 47 + 6] — 8k W@ T
12. Eﬁﬂi+2f+3lzaﬁﬁ$cosine A HifTa|

]_Lg
3

5

(2T~ w N
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Tfora

13. fagsti A(1,2,-3)Wd B(-1, -2, 1) &l e acl THA® B&Hht W i Afew
i f<eb cosine MM IS

14, <wize f 9w {4 j+k o1& OX, OY TS OZ & |e SR 3T g7 ¢

15. fogafi P(§+2]-K) 3 Q (=1 + j+ k)=l fHer areft T =1 2:1 & SFquE
(i) 31d: (i) 9ra, fawfsm & o fag R @1 fufa afke 3@ sifsg)

16. = fagati P(2, 3, 4) 3R Q(4, 1, -2) ! THerH ot Wikt o1 #eA fag o shifery)

17. <uien fo f9g A, B 3R C, fSer feafd wfewr shmer: =30 —4] -4k, b=2i < j+k
AR =1 -3]-5k €, wh Tmepor B o el 1 Fmfor w5 2

18. 191 ABC (a7hfa 10.18), o forq frefafaa & @ i @1 %or o T2 2
(A) AB+BC+CA=0 C
(B) AB+BC—AC =0 %
(C) AB+BC—-CA=10 A B
(D) AB-CB+CA=0 STFRT 10.18

19. afz a4 3R b =) wg giky & @ Fefafed & § S @ Fo0 T8 T &
(A) b=xd, fdiarfem Lo o
(B) a=+b
(C) 4 3R b & FHNM ¥h THHI 2
(D) S Gfewil & qen b 1 fen guE ® W gfwor fafa= &)

10.6 =t |fE9N HEIUEHA (Product of Two Vectors)

a1eft o T TREN o AT U Saehe oh R H A fRAT 71 76 SUN ey
Tfeell = U HE T T Sfieia WA 1 == T Bl gH T T Wehdl ©
o < Gemet 1 FET Tk 9@ Bl €, I S8 1 % U 3Te Bl € W
el ot feafa & 0 5= < YRR @ o1 Y Hehd € AHd: 3 Fel w1 fagar oM
e < ol T AN TH YhR FiEel w1 oM ot < adier @ qRenfua feran s 21
Hq: 3R [UHES STel qRomg sk e giar € i |k quHhe el afiom e
qfew Bl B WKl % 39 T YR oh UMWEl o SR W SAHdr, Fitehl e
ARt | geh fafT TyEnt 21 38 ui=e] o 81 3 <1 YRR o TUHGal i ==t Sl
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10.6.1 & Wieon @1 31fe9r Turwer [Scalar (or dot) product of two vectors]
aftemr 2 2 YR wiewt d SR b %1 eI ree 4 - b g ffde fEn s e
AR T a.b =|a||b|cosOs &9 H gl e < 2| »
Sl 0, 4 3 b, h A HIHIE A 0<O<m (3Mhd 10.19) | /X
% g=0 storan b = 0, A1 0 uRfa & © iR 3w ferfa A
79 a-b = 0uRifi = 2 Rt 1019
DaruT
. 3.b U arfas e 2l
2. WM ST fF g e b I YRR AW B9 4.b=0 AR R Ha@ AR
4 3R b TROR oo € 1efd a.-b=0< &a1h
3. af0=0,79 4-b=|d]||b|
fafereq: §.4=|a?, Fif® 30 feafa 5 6=07
4, afx @=n, 7 &.-b=~|d||b|
fafermed: a-(—3)=—|a’, s & 30 feufd 90, 1o auer B

5. Y0 2 WE 3 % HeW § WER wideq HEE gfewi 4, | T k, & fog W W
g fm

-

ii=]]=kk=1
Ll i-j=j-k=kKi=0
6. T YW G 3 AR b o = K A0 9,
cos O = #a'bﬁ 3T @ = cos ' [%j'&m fea S 21
|allb] |alb|

7. fewn urEe i fafa @ ereriq
a-b=b-a (1)

AfgeT TUEHRE % & WEgul Ut (Two important properties of scalar
product)

Tuterd 1 (AR UHTRS w1 AThRd R faaer fem) aE e 4, b oIk ¢
gk ¥ q@ a-(b+¢) =4a-b +a-c
Torerd 2 A ST g s b S AfEw € O A TR W 7, @

(\d)-b = (\@)-b=A\a-b)=4a-(Ab)
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I < wfew sesh ®9 H aji +a,] +ak T bi +b, ] +b,K, KT g ¥ q9 IR
e U frefefad &9 | W g €
a-b = (ai+a,]+ak) (bi+b,j+bk)
ai-(bi +b,j+bK)+a,]j- (b +b,j+bk) +ak- (i +b,]+bsk)
ay (i 1)+ ab, (I ) +aby(i-K) +a), (f-1) +a,b, (- )+ a,by(j- k)
+ayby (k- 1) +ayb, (K- J) +a,by(K -K)
(STge ToreE | SR 2 1 ST HE W)
=ab +ab +ab, (Y&ITT 5 T ITAM HH W)
TH UHR &-b = ab +a,b, +a;b,
10.6.2 Uk @IS &7 fepwdt I@T 9T @ 9elq, (Projection of a vector on.a'line)
M oifee i ©F afger AB fodt fawe @ | (9 ofifsm) 6 et ammad faem o 6
IO ST 21 (ST 10.20 W) T AB F IR WET TH Hiew P (WH i)
ot ofemT | AB | cos O & @i fraenl fiam o1 | %1 faen & wwm sveren farodia €
3E o1d W R 8 5 cos O HTcHeh & S7efen UMcHes| WY P ohl We&iq |iE %ed &
SR EeR ufmmr | P, ffée T | W 9few AB w1 VAW Fedm ¢ SSevN:

freafafaa & 9 yod® omepfa § @faer AB &1 t@n | gav wfgw AC @
[eTeRtd 10.20 (1) & (iv) T

B
ZK: ! \\GJ

A ;> C C 1—,> A
0'<6<90" (90°< 6 < 180"
® (ii)
FA:) ->

Ce P~ I /e\ P C !
A O
B ‘B

0 0
(180°< 8 < 270" 270°< 0 < 360°)
(i) (iv)

3TTeRfa 10.20
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wegur
1. %@ | o orfew afk p unie ey € ol W@ | W Gyl g 1 989 & p¥ W
BT B )
2. U HfE9 4 * W TR p, W uE a-B,aWaLbJ L a-b) 9
b
e Bl B
3. Afz 9=0, @ AB 1 Y& Tfw @ AB g siR A 6 =n d AB &1 €U
qfesr BA &I
4 W 0= 2 e=3—;aﬁA—Bmum¥rﬁm3ﬁmgﬁm
fewuit afto, B yRRA d=ai+a,]+a,k F fSF-F00 € A 3w fep-HrET
frefafad &9 § U &1 ST ST B
ai
|a|l

QD

a a
cosp=—=, and cosy=—-

| al | &

_a

cosa =

Fal
I

D)

|
T8 off e AT % | g | cosa, | F[cosP 3R J&|cosy FHI: OX, OY 7¢1 OZ

IR 5o WA ® ofefiq iKY g o W B a4, @, 3R a, HEW: X,y, T 7 A&
o IR 5 o UL B Theh AR AR 5 U URih GG @ e SRl fSeh-hIars
I TeE 9

d = cosal + cos B] + cos Yk

% ®9 § Afqered fwar o gehdl o

SaTETOT 13 9 wfkei @ 3R B % ofmor wwer: 1 @ik 2 € @en d-b=1, % wfkwi %
o= ST HIUT AT Hifea]

wor femm gon € A-b=1]a|=13W[b|=2_ spm:

0 =cosl( ?b~ ]=cos1 [lj .
13||b| 2) 3

SETETUT 14 WY d=i+ j-KdMb={—j+k o o= &1 HI07 T Hife)
T < Wiewi a iR b o d= H Hr o T g wew @

cose—m@lwﬁ?ﬂ%l
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GE| ab=G0+j-K-(I-j+k)=1-1-1=-1
-1

gafey, 89 I € T cos6=?

37 atefree o 9 = cos 1(——] 2

FEETOT 15 A =51 - j-3K M b=1{+3]—5k,d suizy fF |fger d+b 2R
d—b e 2l
T B9 WA ? TR < g Afee deae B # afg SR ke orwe 9 2l

Bl a+b = (51— j-3K)+(i+3]-5k)=6i +2]-8k

S a-b = (51— ]-3K)—(T+3]j-5K) =4l —4j+ 2K

zafa (3+D)-(A—Db) = (61 +2]=8K)-(41 —4] +2K) =24-8-16=0
o d+b R da—b waed Ay ¢

SETET0T 16 TR g =21 +3]+ 2K FI, G b =i+ 2]+ kT 989 J@ HiQ|
zor afewr g 1 9fser j W wey

1 - |
1 p) = (2.143.2+42 . 1)= \/3 3
Ibl(a ) JO? +@2)2 + (1) \/_ |

SETETUT 17 % 9 Gfke asiR b @ UER § R [gj=2, [b|=3 ¥R a.b =41
|d—b| F@ T

T T U © f
|a-b[ = (@-b)-@-b)
—aa-a-b-b-a+b-b
= |af -2(@-b)+|bf
= @' -24)+0)’
EEIIY la-b| =5

SATEl0r 189 § Tk 9 9few ® SR (X —&)-(X+4)=8,d |X|9[ ®ifsu

o Fifeh § T A A €, TW |al=1. 9 oft ko gen @ R
(X—3)-(X+a) =8

e X-X+X-d-d-x-a-a-38

Frerar |X[F -1 =8 e»id_|X['=9

ERISLY |X| = 3 (sFiifer |G 1 TR Wed YRR T §)
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SEETOT 19 ¥ wiewl g b, fau W |a-b|<|d||b| (Cauchy-Schwartz
SRitaca)]

T 4 g el Hes Y W T ¢ A 4= 0 3t¥a1 b =0 . o ¥ 3@ feufa o
e TR ¥ TR (4.5|=0=|4||b|. THIT &0 Heql & & foh |8]=0=|b| 7o od

. /g C
|a-b| 7 x
ab| |cosO|< 1 foerar 21 Z
A
. - B
s [d-b| <|al|b| y
3TTeRfd 10.21

SETET0T 20 < GREN g qen b o fow Wea |a+b |<|&| +|b | (Frge-srafie)
Tt & g¢ orfien, i fefdE d= 0@ b=0 ¥ HES ®Y ¥ TR ¢ (F 2)1 3@l
oM ofifse fm |&|=0|b| o=

|a+b [ = (a+b)’ = (@+b)-(a+h)

—d-A+d-b+b-a+b-b
= |a[* +2a-b+|b | (eafeer uERa w9 fafmg )
< |af+21a-b[+|bf’ FifF  x<|x|VXeR)
<1aP+2|a|bl+|bP (SR 19 )
= (al+[b]’

I & +Db|<|d|+]|b|

| ot | =if nger-srafe o wfie oo 2t £ (Swa Satee 20 ) avefq

|a+b|= |a|+|b|, T

|AC| = |AB|+|BC|
fag A, B 3R C §i@ =i 21

SaTeTuT 21 e fo g A (<2f +3] +5K), B(T +2j+3K) 3R C(7i —K) 5@ 2

T B9 WK i e
AB = (1+2)( +(2-3)j+(3=-5k =31 — j— 2k
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BC = (7= +(0-2)j+(-1-3)k =6i -2 ] —4k
AC = (7T+2)i+(0-3)j +(~1-5)k =9 —3j—6k
|AB| = V14, [B(|=2414 iR |AC|=3/14

Tafe | AC| =|AB|+|BC|

ama: fag A, B 3R C 9@ ®|

ST 21 § oA GRIT B AB -+ BC 4 CA = 0 T T it &g A,
B 3R C o o sl o1 fomior &t e €1

[wroraeft 10.3]

1. < ofkei aqenb & uRmmr s Af3ug 2 ek ab=6 s agnb
o o= T HIU A FHioU

Al -2 +3K SR 31 -2+ kb o= =l 01 A1 Hife)

R {4+ | W AR® [ | 1 98" 76 B

WA | 4+3]+7K 1, FWEA 70— j +8K T F&T F1q hifsT)

T31ie fof fou gq frefafed 99 wfeel § 9 g% A5 966w €,

o b~ W DN

L o L DF
7(2I+3j+6k), 7(3I—6j+2k), 7(6|+2]—3k)
Tg o quizn fR 3 Afe "R TF TR & ddaq <
6. Afz (@+b)-(A-b)=83x|d|=8|b| = @ |a| TS |b | 7 FfUl
7. (3@-5b)- (28 +7b)F WA FC@ HIfST
8. 2 wfeeli @ S b % ufETT T R, AR g7k GRETT TAE € IR A % A
wﬁmmo%wma&mw%%l

9. Ik ww uEE AW &, & fau (X—8)-(X+a)=12 & @ |X|J« Sifem
10. A a=21+2]+3K, b=-1+2j+k 3R ¢=31+ js@wwrREfH d+2b,C
W oS ©, d AT W A IS



11.
12.
13.

14.

15.

16.
17.

18.
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TWien fo < YR A 4 SR b % o (& |b+|b|a, |a|b—|b|d T T Tl
s a-a=0 3R a-b =0, GRY p & 9N § 1 Frept FrehTen 1 Thar 22

afz d,b,C oo AR T IFR E R 445+ C=0 T &-D+b-C+C-4F TH
d hifeq|

% 50 319@1 b=0, 7 a-b =0 g &AH *1 A B 9T Tl 2
T 33 G 0 IW F1 gfie SIS

Ifg fdt f9st ABC & 9t A, B, C %99 (1,2, 3), (-1, 0, 0), (0, 1,2) € 4
ZABC 3@ ISl [ZABC, Gf&eii BA T BC o &l & %10 ]

Tz fom fag A(1, 2, 7), B(2, 6, 3) 3R C(3, 10, 1) =@ €|

Tomtn fo afewr 20 - J+k, T3] -5k TR 30 — 4] - 4K w% wHaor 59S &
3ot =1 = 2

If% IR afer a %1 9 ‘4’ § 3Rk AT YRR few € 9 A Th 3Ee
afew € =fg

(A) L=1 B)yA=—1 (C)a=[|A (D) a=1/r|

10.6.3 3 WG9 T WIGWEIOTAF [Vector (of 6ross) product of two vectors]

If=a] 10.2 ¥ go. fA-forftg faomendt gwerifiie faens asfa ot ==t &1 of 5|
Tgfa & T x-3781 1 AHIEd AR I y-318] T A ST €l HHTcH
z-181 &1 T o wep <feromerd (wrmforeR) U ST © Wl B [TeRfa 10.22()]1

T 3feromeadt FSene Ugfd § S ¢ g1 Y Sferdl Sl oIS x-3781 i faem

Y W YR y-318] 1 T Sl [hdl Sl & a1 ST e z-3787 1 AR Hohd hdl
[3TreRfa 10.22 (ii)] B
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afrareT 3 € YR wiewl @ 9 b 9iey Pred axb @,
ffese fomen ST 2 SiR aixb =& b[sin® N % &9 F wRefir !
o a1 @ STe1 0, 43R b o o= 1 &0 © 3 0<0< «t 2l |
el h uF we wfew & S f afw aeiRb S W A 21 -
T YHR a,bder n T Sewmed ggfa i ffda e @ ¥ et 10.23
(3TeRfd 10.23) AHfq IfeT0Mad! IS &l 4 § b I WF AR W I8 N &f o o
werdt B
AfE =0 eEnb =0, 99 0 uRsferd & 7 3l 29 feoifd § =0 dax b =0 gfienfia
F 2
1i&ﬂ"JT:
1. dxb ww afkwy 7
2. WA iy 4 ¥R b A yEw ARy § @ axb=0 4R R Faw Ak
a9 b U T F A (o TE) e
axb = 0<=anb
faftmed: axa=0 3R ax(-a)=0, F® gom feafa & 0 = 0 7en fzdi=m
feafa & 0 = x, Srw@ < € fearfaai & sin 0 %1 79 = &1 S R

3 trﬁ:@:%a‘l axb —a|b |

3
4. U&OT 2 R 3 % TR H TR SAeaq "EE W |, | ool KF
o (3mepfa 10.24), 59 9 € T
? i
~

=y

-
a

ixi = jxj=kxk=0
ixj= K, jxl(Azf, I(Axf:j
5. Gt OMEA F TR W < W 4 A b % dra &1 oy S 10.24
o freferfiad w9 o 9 =iar

El
6. I% HaE T & foF |faw ok w9 fafme 7€ g € =i axb = —bxa
arqa H ax b =|a|b [sin0n, 5T &, b iR A Tk femed wsfa i w
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g aiq 0, aYh H TWEH WHE HA el gl AR 10.25(i) SHEiH
bxa=a|b|sin@n, S b, 43R n, Tk faomed Tgfa w1 ffd ww@ E
AUiq 0,b @ & HT AR TR FH Bl T MR 10.25(ii) |

n

@) TR 10.25 (i)
T af% T 7% W o € fr 4 R D < we @ w5 qer § a0 oeikon,
Tl AT o qet W A B WG N HES H HU T @ e g SR e
g = w1 W fTe B @i A, = -n
T THR dxb =|a|b|sin6n

— —|d|b|sin6n =—bxa

. eI 4 3N 6 o Hee |
fxi=ck kxj=-1aixk=—]j2
. oz A0 fry F word senel B et e ¥ B w1 aeed

1 . =

Elaxb@wﬁ’mﬁ%ﬁm%l <

5191 o el i TR % STTER B9 3Mhid 10.26 7%\
0 -

@qﬁ%’ﬁﬁraﬁABcaﬂW:%ABCD, A D 7 B
3TTeRTa 10.26

W AB=|b| (@1 g1 ?) 3R CD = |&|sind
1= 1. -
3@ s ABC &1 a%aw=5|b||a|sm9 =5|a><b|

. A% a3 b wHiR Fqefs w1 werd goed w1 Frefd @ € o gHie Tqefs
8T |dxb| % wTH A B L
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aepfa 1027 @ w9 U € fF @A@
=gHst ABCD &1 &57%dl = AB . DE.

WY AB=|b| (frar gamm ), &%
DE=|a|sin0 37d:

U@ FIqHYS ABCD &1 &5hd =
|b||d|sin® =|dxDb]| T 10.27

39 B9 e YUATA h & Hequl Ol i e H|
TUTeH HSY UAEA HT AR W faaeer fEm (Distributivity of vector product
over addition) % 7, b sk ¢ @7 Tfkw T IR A T efew €

(i) ax(b+¢) = axb+axc
(i) A(@xb) = @Qa)xb=ax(Lb)

A SR Wew a4 SR 0 oHew w9 W HEe ai+a, ] +ak 3 bi+b, j+bk

QD

xb = (ai+a,j+ak)xbi+b,j+bk)
— ab (i xi)+ab, (i xj)+ab, (i xk)+ab (jxi)
+ aby (x ) +ab (jxk)
+ ahy(kx i) +ajb, (kx )+ ap, (kxk) (T 1 9)
= ab, (i x J)—ab,(kxi)—ab(ix j)

* a2b3(]><l2)+a3b1(l2><|‘)—a3b2(jx|2)



SETET0T 22 AR =21+ j+3K W b =31 +5] -2k, dl|axb | T wifem]

T T8l
Pk
ixb=2 1 3
3.5 -2
= {(2-15) = (-4-9)j +(10-3)k =—17F +13]+ K
37 |axb| = =17 +(13) +(7)* =J507

SET0T 23 Wigw (A+b) ¥R (A-b) ¥ U UAS o eaq A GEw d

a i a
T G, S a+beita—b I W oa 8, Frefafed g7 ued 7
i j K
(E+b)x(d-b)=[2 3 4|=2i+4]-2k (=C, ATIT)
0 -1 =2
37 ICl = Ja+16+4 =24 =26
3d; 3T AR Ay
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fopelt et T 2 e foemd Bt €1 o/: a+b SR 4—b W T daeq

1~ 2. 19 . = =
ek wfer %I _fﬁﬁk %ﬁﬂTlﬂ{EﬂT‘é’(a—b)><(a+b)“=FTTI‘3F‘41°{“T|‘?%|

IETETUT 24 THh TS 1 &F%a 9 siteg fowes oY f9g A1, 1, 1), B(1, 2, 3)
AR C(2,3,1) Bl

g1 89 U ® fF AB=j+2K 3R AC=i+2].fu gu Bigqs &1 5w

| — —
—|ABxAC| )
2
Pk
e ABXAC = [0 1 2|=—4i+2]-k
1 2 0
EEIRIY |ABXAC| = V16+4+1=421

a1d: a1 SEme %\/2_1%\

SETET0T 25 3H THIR TGS I AFFS T FISC 8R! Hrw qod =37+ j+ 4k
R p=i-j+Kk g0 & T 2

7ol foRet TR gy T Hord g & SR b ¥ @ SHH &% |dxb| 5
T g g

i ok

CEl axb =3 1 4=5+j-4
1 -1 1

ST |aT><5| = 25+1+16 =42

TH YRR G AR 37 T
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11.

12.
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|wwrerett 10.4]
7fg a=1-7]+7k 3R b=3i -2+ 2k dl |& xb | T HIfe|
el d+b 3R & —b I A Ko H Ao SRk 7 F ISR 4= 37425+ 2K
X b=i+2j-2k T

| afs T T AR a,ié&wa%,i‘o?n'WT%a?r{R % T TF =H F0T O

A S A QT WA J1A RIS IR SHH! Tl § & o "Ik off 1

. TWET T (A-b)x (d+b) = 2(a xb)

A SR @ Wi, Afe (20 + 6] +27k) x (i + 4] + uk)=0

fen g e fF 4.0 =0 3 axb =0. 9<% 4 3R b o a F 9 =1 Fremdl
IREIGIRSET Y,

T AT | &, b, ¢ HEN: ai +a, ] +ak, bi+b, j+bk, ci +c,j+ck
Y o fiu gu € 9@ <wisy fe ax (b+¢)=axb+axc

I =0 3RET b =0 79 ax b =0 a1 §1 0 faam T §2 3aw 9fsd o
IW F I FHIfTT)

ek I T e T ity ek 9 A (1, 1,2),B(2,3,5) 3R C (1, 5, 5)2!
Teh I TGS T Gl S I TSeeh! Ter goid Tfeer =1 — j + 3K R
b=2f —7]+K gry faerif =

A SifSy Gfew AR 3@ yHR ® |§|:33ﬁ1|5|:%,aﬁ axb TH

oo |fee & At 43IRb & o &1 FH0 T
(A) /6 (B) m/4 (C) n/3 (D) /2
T 4 o Nl A, B, C 3R D fmen feafa gfeer s

~ 14\ ~Nooa 14\ ~ rs s ~ a a ~ 0
—I+EJ+4k, |+§j+4k, - j+4k3:ﬁT—l— j+4k,%WW%:

Do | =
o |-

1
(A) > (B) 1

(©) 2 (D) 4
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fafaer 3argvor
JEEI0T 26 XYad | |l A gfewn faf@w)

o A ity TR F=xi+y], XYGel & Tk Ao |iEw € (SMehfa 10.28) 1
T o STER 89 UM € T X = cos 6 3N y = sin 0 (Fifeh | F| = 1). 38T &0 @few
o,

F(=OP) = cos6i +sin6j .. (1)
% ®9 4 fog g4 2
TIeed: IT]=\cos?0+sin>0 =1
Y
/
< P(cos0, sin0)
7 >
G\/ A OP’ = cos07
’ e /?y ﬁ)_ i 9'-\
X< ) X P >X =sindJ
A4
YI
TR 10.28

S-S 0,0 ¥ 21, 9% ufEfdd g © g P (MRfA 10.28) ImmeR faem @ o
X+ 2 = 1 o1 ST@0 HLdl € 2 5o weft gefera feemd wftaferd €1 o7: (1) ¥ XY-
T | Yok Wk |Gyl W gial 2l
SaEuT 27 4R fage A, B, C @R D, o frufq wfew waen: i+ j+k, 21 +5§,

3i+2) -3k 3iR{ —6j—Kk €, TR @sti ABTN CD o = o1 v 71 i)
fr witesT R AB @i CD ®@ B

T e HI R 9% 0, AB 3R CD, % == &1 &1 & a1 0, AB 31 CD % s a1
ot syor B

o AB = B feafq afewr — A1 fearfa wfcw
= Q2 +5)-({+j+k =i+4]-k
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RN |AB| = J()7+ @2 +(-1)? =32
T TR CD =-21 —8 j+ 2K 3 |CD | =642

AB.CD
3d: cosO = _|K§||6]3|

I+ 4R)+ (D) =36

(32)(6v2) 36

iR 0< 0 < Y I Bl & FF 6= 1. 7€ < @ 7F AB qen CD Tk @
&% W@ 2

=1

Taereum: @=—%@,w@wmﬁg}§ I Cp W@ ke T

SETET0T 28 WA WU &,b iR ¢ i Hiew w9 Uk’ € R |d|=3,|b|=4,[C|=5
R T W AE, I T G F ARG W e 2 @, |d+b+¢| T i

Tl g e fF a-(b+¢)=0,b.C+8)=0,C-(3+Db) =

31 |a+5+c| = (@+b+C)(8+b+0)
—d-da+a-(b+c)+b-b+b-(a+c)
+ C.(a+b)+cE
=|&f +b F+]cl’
=9+16+25=50

ghfery la+b +¢| = 50=52

SETETUT 29 i Wiy &, bRC Ry d+b+c=0 F wIw FW@ 3 AR
@=L |bl=4 &R |Cl=2 @RI pu=4-b+b-c+¢-d I AF T FHifeC|
&1 % a+b+¢=0, W%ﬂqﬁ%‘ﬁ

a-(a+b+c) =0
e a-a+a-b+a-c =0
e a-b+a-c=-|af =-1 . (D)
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- a-b+b-c - _|b[ =—16 Q)

T TR a-c+b-c=-4 .. (3
(1), (2) 3R (3) = St WeH 94 ¢
2(d-b+b-c+a-c)=—21
21

a0 2u=—21,i.e.,u=T

SETET0T 30 AR WER Faeq "o |feen §, j ik k, & faomedt usfa o @
6=31—J, B=2i+ -3k W § = §=p, +f, % w1 A s Fiw 5w
0% TR T AR B,, G F oo B

T W WA R B, = ho, A TH AR B rdd B, =340 — 4]

31e B,=B—-P, = Q-30)i+1+1)]-3k
Fiifen B,, & W @ ¥ @M 6-f, =0
Frfq 32-30) —=(1+A) =0
372en x:l
2
- SRRETIN USRS PUY I
Bl—zl 2] FR B, 2I+2j 3k

EFTT 10 U¥ fafasr gonaeit

1. XY H, x-3781 1 oA I o 91 ardmed fem | 30°T 107 S arel
sk Ei<el fafem|

2. a3 P(x,y,2)3RQ(x, v, z) ®I faem ot wfxw & sifewr wes i wfwmmr
S shiferal

3. TF oTeh! U= fEEn H 4 km =Rl §1 STk 9 9% SR ¥ 30° ufewH #Y
o ® 3 km =l € 3R T S | TEAH o URINeh {65 © wigen! o1 feoreendH
S ehiferg)

4. A€ a=b+c,qd ¥ T8 A€ TR |d|=|b |+|C|? I W HI g Hifwu

5. X 1 98 HF T HISC ek T x( + ] +K) Tk A afke 2

6. Wil d=21+3]—K 3R b=i—2]+Kk o TROTH & TAN TH T&1 G
M HIfSTY SrEept 9RHor 5 3 B
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11.

12.

13.

14.

15.
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I =i+ ]+K, b=21—j+3K 3R c=i-2j+K,d @@ 2da— b+3cH
AR Tk A Al Jd hital

Tuifsn o 515 A(1,—2,-8), B(5,0,-2) 3R C(11,3,7) ®@ 2 3R BEW AC
i faafsd & e U Fd it

T fagatf P (24 +b) 3R Q(a—3b) =i faa™ areft T@n =i 1:2 & 99 ¥ 9l
fawfsa & ot fag R 1 feerfa gfee s wifsw) 7@ «f erfse f+ fag p
@rEe RQ &1 Heq fag 2

T THIR TGS T T o 2 — 4] + 5K 3R §-2] -3k T zHh fawei
AR T A TR T BT SEHT &HA o F1d e

TEMEY ff OX, OY W& OZ & o | JUeR 3ok U A9 &1 fEch—hwrea

.1 11
TEEE
qH AT a =1 +4]+2k b=31-2j+7k X c=2f - | +4k. T Tm Gfew
d o HIFTT St & 3R b S R o 7 3R cod =15
TR 4 j+K B, SR 2 +4]—5K S A+ 2] + 3K o At i fem o
Ak |iEY o | A [UATA | % e ® @ ), ol W T i)
IfE &, b, ¢ THH TRATN ot WER wiagd afeer € df sz & afeer a+b+ ¢
afeell &, b den ¢ WY SR Rl g3 2
fag #IT & (d+0)-(d+b)= a2 +|b[*, 3R R Faw Ak 3, b Aoaq 2|
g fea g 2 % a20,b 20

16T 19T o6 T9A1 H TEl ST T T3 HifoT

16.

17.

Ife <) |ieel 4 IR b o o= w1 KOS @A F.b>0 B AR:

(A) 0<0<> B) 0<0<2
(C) 0<0<n (D) 0<0<n

M ey d3iR b & W wiew € iR S o w1 o 0% @ d+b T
e |feer € af:

(A) 0== B) 0= (©) 0=F (D) 9=2F
4 3 2 3
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18, 1(jxK)+ J.(0xK)+K.(1x ) &1 76 &
(A) 0 (B) -1 ©) 1 (D) 3
19. afx < afeell & 3iR bk o= &1 W 02 d [g.b|=|axb| & 6 TK =:

(A) 0 ®»; ©5 O
AT
¢ T f5g P(x,y, 2 &1 feufd Wt OP(=F)=xi +yj+ 2k T 3R afmm
Sy B

& T TR o A T sHeh fep-SAqud hedld ¢ SN HANE S % iy
3k Y4 1 e i 2

¢ T WEW &1 gfiEmr (r), KeE-3uE a, b, ¢ ¥ fKeg-=wiEEA (I, m, n)
frefafaa w9 § Hafod o

r’ r r
o 1S =t A et 1 w9 § oF W SR 9iew A o2
¢ < Fe-anfew gieel &1 A T 08 g =qys o fawol ¥ e e @
frment dam qed fRu gu |k €
o & afew &1 ey A€ 7o 3Hek ufmn # || % o | gRafdd # <

2 SR\ %1 UM HAIHE ¥El BUMCHE B o SR SHh! fRu w HuE
aferen formdia T B

o T T aRw 3 % fow Gt a:% A e § W wE A
o fogedi P eik Q o fearfa afwr wowr: g airb €, 1 fae @l @ 1
m:n% UM | faafaa w0 a1 fig R 1 fefd |k () na+mb e

m+n

mb —na

oS W (i) el fadsE W, % ®9 | 9w g 2
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¢ T TR zakb & = w1 WU 9T @ AR AW TUHBA
4-b=|d|b|cos®h TI ® W Far 71 AT g.p faom gam T @ =i
53R b QFH’FIEHW‘G’, cos@—%ﬁ%%ﬁ?ﬂ%l

¢ I I TRE zafkb o = HT HO O A AR ALY OHRA
axb=|a|b|sinONh &9 H W Bl &1 ST&l N Teh TH ABh GEw € S
daiR bl WiwEfad w0 O qo o Wded € q¥ &b IR A Sreroed
gaeifoe fdener gfa 1 fafda #=d €

o A a=aji+a,j+ak a2 b=bi+b, j+bK 3R 5 Tk fEw ¢ @

d+b = (3 +b)i+(a, +b)j+(a +by)k

M = (ha)i +(hay) ] +(hay K
ab = ab +ab, +a,b,
i)k
SR axb = a b ¢
a b c
ufagTiaes g8y

ETT 953 1 A= A AT S Teh 965 99E (vectus ) U ol © Torgeht
a1ef B TEa w1 S Wy fasia o yoia feem w5 fafa T 1800 %
EUE T Sl ®, S Caspar Wessel (1745-1818 2.) 3R Jean Robert
Argand (1768-1822%.) 5 38 a1d =T 9viq fhan o ok funss qa1 o fhet i
TGREE 1 WErEdl § Uk GHg @l a + ib 1 st ol freee s femen
ST ehell &1 T SRS 0=, William Rowen Hamilton (1805-1865 E.)= 3Ta+t
T, "Lectures on Quaternions" (1853 3.) ¥ fs= t@m@e o fau d@fer 1 &1
TN a9 Ued fRAl ol SqsedEAl (quaternians) [F® Hv=Ea st faEi @6

UeF Hd gL a+bi+cj+dk, i, |,k o ®9 o =wR awdfas gens &
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=] i eftree fafy afee =i H-forfta sfafter o qon % 1 w9e=0 o1 T
7 o qenfu g9 I8l 39 91d o1 foe 1avy w3 fF |feer &1 oo 3K 37
ATt 1 foaR sgd- faAl U8t | Plato (384-322 391 &) & U 1 ue A
TN X A= Aristotle (427-348 $1 Td) o It ¥ & oMl 3T THA T
SRR 1 hea off T q tean sifiss ol &t Tga fohan Sl THIR Jgyst
o FEUEER IR S W WS R ST Hehdl @1 Sl o garsT w1 e fm, R
Tl sh1 A Gfew &9 W a1 1 Tehdl €, 1 @it Sterin Simon(1548-1620%.) g1
Faaq dai ot feafa § T T T 1586 § = U WHgE, "DeBeghinselen
der Weeghconst" (S &3 &t el o fagid) § acl oh IThHA o ST
Togra &1 faverwor fhan o fSeeh SR Fifent o fashr ® T =1 9Redd gal
RY 39 oI5 ot AN HT AUH Gehoudl o HT F 200 9 @ T

T 1880 W UH MRH! Hifash wweh Us s Josaih Willard Gibbs
(1839-1903 ) 3R Wk U A%l Oliver Heaviside (1850-1925 %) 3 Th
e o St (31f<ET) ST I hIeuiTen (TEE) TR U gereh hid g T
fargerTor 1 go foRan o T 1881 20X 1884 H Gibbs ¥ "Entitled Element of
\ector Analysis" e T I YRt SUEE| 36 T | Tfel &1 T FHIS
T4 i foeror fean gen omi aenfy |iken o WAt &1 %90 &3 &1 wifd
D. Heaviside 3R P.G Tait (1831-1901 %) =1 9w ® fSrei & o o ferg @nefen
RUCERECI ]

— % —
o?



