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('{:lﬁST SISTTUTA (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)

A ek S | B ok ue fherd & S T smueRt
ST T E? TF G o FEele! H ST 2 4 %
o FaeTe & T A TR 3 fer 7 R e
YER Al AIe? 3Taaiehd ity fF Hord g9
Tfad ST 1.6 HeX & Tkl 7| 9% UH e U 7
wfmfer 81 Ut Afkwl i e 81 qonfa g W
F TN TH TH @ 7 (9 97 wed §) o
eyl w1 wfdd ufmm & @u-my e (e
T faere! feom ®) oft wfmfaa 21wt aferr afg
FHEAd! ¢ Tor, ifaeet T sttt § 7 < TRR
I Al THa: afeer Tlf?'l'qgf, S & Ffﬁl'l'sc, TIUM, V‘;golélflllgglst;m
Siedn, H, R SeNfE ud wfew ufvrE S faem, 3, @, a6, R, 99,
foreg & w1 o senfs agan faerdt €

T A H B9 UfRel %1 F5 SMURYd Geheunrd, gfew 1 fafa= wfmard ik
5 Sirofe T ST OIS o e | € S FHR % oI o afEfed
w0 Tewl B R g e e € ol swE wfie e § e o
IO 1 AR URG e B

10.2 s TARHd HHeUTT (Some Basic Concepts)
A wifere foF foRdt g stean f-fadia ofafter o | o T &1 4R & Frem 6
e ¥ 36 Y ) Q) et yeH w1 S gt 21 g9 <A 9 g fafvea faen Al
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ff T Y@ e Y@ weerd 2 [t 10.1 (), (ii)] |

@) (i) (iif)
3TTeRfd 10.1

o7 Ufera Fifsw for afs 50 @ ¢+t 3@mEE AB d% Uidafyd #3 3d § ad
T A @ fepet W faem At Y@ < W ufrr fuifd e Wi €1 59 TR B U
fee s g e @ (3Rt 10.1(1ii)) 1 37d: T few Y@mes § aimmr ug fawm
T B
afterar 1w e ufen foes afEmmn wd fken <H g ®, |k seend ?)

e e for wh fiwe taes wfw g @ (mehfa 10.1Gi)), 9 AB @1ermn
TERIE: g, o &9 § e w3 & R 38 9few AR ' etvan wfikw ‘g % w9 o
Ted &

I¢ fog ARl 9@ 9fke AB RY Tiar 8, Wiy g see € 3R o7 fag B <&
W G AB , SIS Bl § 3ifaw g sheear €1 et wiwe & yrfes wd sifaw fagad
o o w1 0 Ww w1 URAT (S1Uen aE) FHEA € R T |AB| S 1615k
w0 ° ffdse fran st 21 @R o e afsw 6 fewn 6 Al s 21

Fiifeh T Hft o FoTH T I € $qieT Hehd 16 | < 0 T hiE
a1 Tl B
frafa |fesr (Position Vector)

Hem X1 |, f-fodta <feromad! wuwifors fdens ugfa =t wor wifag
(3meRfd 10.2 (i)) | afer § 5a 165 0/(0, 0, 0) o |Her T W@ g P ofifere foween
e (v, y, 7) Bl @@ wfew Op foe O iR Pww: URfves wd oifem fog €, 0=
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7 Z
N N
2 B
P(x,3,2) 7 7
- z ¢
r
> >Y
0(0,0,0) Y (0)
X (@ X (i)
3TTeRfd 10.2

Ty fag p o1 feafq afkw seamar 21 <0 g (e X1 9) &1 STET %3 ¢ Op
(31T 7 ) 1 ufRkEm frefafad 9§ ue g |

IO—P|=\/)CZ+yz+z2
=ZEER | g foag O o §me, f9g3ti A, B, C sents o6 frefa afe w99 4.5,¢
g ffée fory S € [eeRfa 10.2()]1
fass-=ra1ET (Direction Cosines)
T g P(x,y,2) 1 feafd wfewr OP (sreran 7) i s o emepfa 10.3  zwifen
T B WG 7 OGN x,y TS z-31&1 1 A NSt oh W1 Y MY HHI: HI0T
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o, B,WYWWW%IS?WQEW?HHHWCOSOL,COSBW cos yHfest
7 o - Fead € iR WH=Ia: TRl A [, m T o ¥ e fFa S 2
3Mepfa 10.3, W B9 <@ ® o H19S OAP Tk Twehiv f19ys @ @R 39 fys o 8w

coso=" (r 1 |71 % o s e T §) 9T T E1 T SRR GRS

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

ﬁ(lr,mr,nr)éﬁwﬁaqf%gaaﬁwmﬂfwél feeh-sh1aTg & FHMU H&d /7,
mr W& nr A< féﬁﬁq—wmﬁ%aﬁ?ﬁaﬁm a,bﬁmc@ﬁﬁgm
ST 2

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

10.3 afeent o R (Types of Vectors)

I AT [Zero (null) Vector] TF FfE frach yrfues wd sifam fog gurdt =i €,
I Y e € SR 38 & &9 § s fran s 21 g afkw w e ffvea
feom wam & Y S Wkt Hifen ST TRATT I B @ Stere faeheud: T HIE
oft feen oRor Ry gU AT S Wehe 21 WY AA,BB v Wity &I fefud w
T TfE9T (Unit Vector) T ST TSreehT IRET Tk (3726 1 T1E) ® HEeh |iey
Fgaa ¢ Rt fu g afew a +1 faen & oe wfew 1 0@ Ffde fean s 2

|g-3MMfaw AfEYT (Co-initial Vectors) T 372@T 31k Tfger fwent ts & URfye fog
2, e onfcn afker FEad 2

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

HA |E9T (Equal Vectors) 31 |iEIT g qon ) THM GEY Sgard € AfE 39eh TRATT
we feen A €1 SR G =h % w9 H foman s 2

FUTAeh afe9r (Negative of a Vector) T& Hfw fawer fmm fu gu afswr (A=
e AB ) o waH @ g fowment feen fu gu wfw w1 fon o faoda @, fau g wfew
1 RUTH® FHecldl 2| IEEOM: FE3 BA, KW AB 1 BUTH® @ 3R 39
BA=-AB % &7 ¥ feran s 21
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Tfora

femuit swde qitenfya afke 38 whR € o 579 9 et =1 oft Smek wftmmr oo fon
1 Rafda foru for @ o guiar foenfud foren S wehdl 21 39 YR o 99 @as
ey Feed B 38 R A § g T Gk 1 g ==t i

SETEL0T 1 feqor | 30° 9= H, 40 km o fazemda 1
1 e frego S w 0 g
T Hiew op vie fagues & el o @ s
(3T 10.4 =fEW)| — 200
SarETT 2 Frefefad o w eifke ws ofkwr w0 £
¥ guliag e ¥
(i) 5s (i) 1000 cm’® (i) 10N
(iv) 30km/h (v) 10 g/em? P S
(vi) 20 m/s STR HT IR JMRfT 10.4
&l
() GI-afew (i) SAFdH-sAfeEr (i) SA-HiET
(iv) Tfa-efew (v) FE-sfe@m  (vi) 9w
SETETUT 3 SHMA 10.5 | ®A ¥ A >
() @ ¥ ‘
(i) THA B ),
(i) TE-omfEm ¥ e o
— P
- 1 UTeR b I\
() 9@ |fewr : g,caend
(i) w9E |fEW: g dqené 3Rt 10.5
(i) TE-3mfEw AW : p. ¢ qaMd
[woamae®t 10.1]

. I H 30°Td H 40 km o foRemTd &1 AiEd 9 St
. Trefafea wdi &1 sifser g gfewr o €9 9 gofiag HifS

(i) 10kg (i) 2 "X SW-u¥=m (i) 40°
(iv) 40dme (v) 107" e (vi) 20m/s?

. Tr=fafaa =t sifc o wfcw i@l o w9 7 gofieg wifs

() THT Hes (i) & (i) &t
(iv) o (v) &
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4. oRfa 10.6 (Tw o) ® fr=fafea wfeen =t i
RSl
(i) He-37i<H (i) THE
(iii) TX@ WG TTHH

5. fr=Afafed &1 W T 319aT 3 & &9 | |
() & —a W@ 2l
(i) = T@ Wil 1 qRAT Hed WA Bl 2
(iii) THF aRET o < wEy W@ e B
(iv) THM 9RA 9 S @@ 9w g9 B 2l

10.4 |fEIN AT TR (Addition of Vectors)

wfew AB ¥ WHRUM: BAN @ § fag A9 fag B C
e fazemu| s1e ws U feafq &t ==t wifeg e

T wSH! fag A¥ fog B d% ol © 2R 38 9%

fag B 9 fag C a& <ot ® (3mehfa 10.7)1 fag A @

fog C % oig® gr fevan T e foemam @fgw),

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

F srfreraa fan Sm 2 FF 107

g Wiy I 1 B e wEen 2

TG, A BAR U & G g a9 b €[S 10.8 ()], A 37 A I6 FE
& foru =% v feoifa © T 1 8, A T 1 R g S % o g & wa
=l S [T 10.8(ii)] 1

C
\,? .
< .
zo X .“ b
D

® (i)

-
d

sy

9

c
3TTeRTd 10.6

sy
\
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I FHIT 10.8 (i) H, &0 AW jp o 9fAmr ud o =t ufafda fog famm z@
TR THiafd feran & aifer saeht urfves g, g o oifaw fag o Hurdt © @« st ABC
T A 9o AC g F&fd |fewt G+ p B4 9@l g qe b 1 AN (31ean qRom)
WM el €, @1eiq BYs ABCH &H Ui € T AB+BC = AC [3Thfd 10.8 (ii)]!
9 T: FifR AC=—CA , 3afee Sudad THiH<or 4 g4 I 2 fo

AB+BC+CA = AA=0

T acqd 98 € fop fondht frqet =1 oqemsti i Ak ww o o foan we 9w g
RO i AR YA i € s Ui we Sifan fag S e s € [2ehfd 10.8(ii)] |

39 TH G BC ®1 &1 3@ YHR ST difh $Eeh1 iAo Af§e BC, o
ofmror & THE e, W 39! fKen BC w1 fXen o faadia e emehfa 10.8(iii) e

BC’ ——Bcwﬁaﬁﬁmwmﬂmﬁgq[wﬁr 10.8(iii)] ¥ &9 4 & fF
AC =AB+BC = AB+(-BC) =d—

afest AC’, G A b o 3T ol FRefad el 2

319 et 7t & T R ¥ TR fFAR T i o =T F KN & FAeeq 5
I Tk 19 F1 =9 HW ¢ 99 39 A T a9 99w W © §, T 399 50
e i fe@n T A SR @ T o Y ok §ETd H1 A T I O b gud gerE o
M9 e § T T AT W e JE i ©1 39 e i gl fa ue R (v
9RtomHt 1) oh AR H Fened faem aF o fau gAR UM |few Aned w1 fEfatEd
fom B

Ife TR UH Th HHIAR =SqHS H1
T Hera et 9 fAefua fee wR 9T
(ufearor we feem wfeq) <t @fewr g qenb
? (STeRfd 10.9) 9 TAMN wgHs *1 &
T g & SwAfTe fag ¥ e @
oot g 1 afswn o A G+ b aﬁtrﬁqTUT

ﬁ?ﬂﬂ%ﬁﬁ'{aﬁaméﬁ%wm
1 IR =S o e B
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| feorufi| foregst frem o1 SwET 4 Y BT 10.9 ¥ BW e HR G € R
OA+AC = OC 9 QA +OB = OC (Hifts AC=0B) St for g =
7w 21 o1: 39 %% T € o 9w 9 & I w1 @ F g B
Hfeyr TRt oF TuTEH (Properties of vector addition)
o 1 R W G oqen b o fag

i+b=b+a (st
suuf Fai TgHs ABCD ! @ifsTg (2ehfa 10.10) 9 &ifiT AB=d 31 BC=b,
e Byt ABC # Ty from =1 ST &
TUEATdE % AC = d+b
T To GHR €, TEieY Mepfd 10.10 H

AD=BC=h3RDC=AB=a & : fys
ADC % f9st f9m & T & AC = AD + DC

=b+a

i+b=b+a

Torted 2 9 @feet G,.b @R %k fam
(G+b)+C = G+(b+¢) (We=d )
Suufe 7 e, WfEEl 4,5 @en ¢ H FET: PQ, QR WS RS § A fwe
T € St TR emmeRfa 10.11(1) 3R (ii) o <@ifan I B

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

feoroit wfew e & W= e w1 werd 9 g AW wfewl a@,b ¢ &
NSl hisSeh] o1 STAN ThT fal G+b +¢ & &9 o forad €
e i for foret wfew a o forw &0 ot 2
i+0=0+d=a
Tel 3 |iEer 0 |iEe anhet o foau d 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 o1 eifkw A9 UM s
21 e HifSw fF A g off 9few G o 9E T 9w 71 A Sh 9H wAcHS SAUal SRS
B o STER A G 1 9N, G o oM 1ea faadid gidt 81 A g o1 qRArT G o 9
HTIAITOM Bl 7, st

NGl =IAllGl
T 2T 9 |feT o UM a1 SATHAT =1eIsehivl [€9 Shi Hed=T (visualisation)]
AP 10.12 § & T 2

A A
~ N
3TMeRfd 10,12

SaA=— 1,99 Ad=—a S Teh U 91 © foreeht 9@ a o 99 © 3R fgm
G & feon & fouda 81 9fEst —G 9w G 1 HOTHE (SIUET AT UiaeH ) el
2 R TH UM G+ (-d) = (—a)+a =01 B
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@ﬁ'{zri%;?mél,ﬁmgaﬂ%ﬁ d+0, 3@ g Tk T qiew T g 9@

mal:lkllal:élalzl
lal
9 YR \d, d & {30 § Ak 9w &1 (e & 71 89 39

&=$5é€mﬁmﬁé|

| fooroft | forelt it aifewt k% faw k0 =0

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

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

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

Tfe OA, OB @ik OC o8 ¥ woieh &1 ufmm 1 & x
HI: OX, OY 3R OZ efi o e Ak |ieyl Hgend ©
SR TR FE: 7, G SR 4 B fAfdw fowan smar @ (emEfA 10.13)1

9 TF 95 P(x, y, 7) 1 feutfa wfew gp ofifSie S f smepfd 10.14 & <erfan
T B A e fF fag P W d@ XOY W iR Y o w1 R iy P, €1 36 W
TH 3@ & TR P P, z-314 o THIWR 8| F(F §, j wH L FI: x, y T -3 o SRA
T Afe § SR P el ot U o STER &9 W ¥ fF PP = OR = zk . 36
JohR @zazyjﬁ? @:xi.wwmvﬁ%ﬁs

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

AR OP = OP + PP=uxi +yj + 7k

TH YR O o §ruel P o1 feerfd |ie OP (3195 7) = xi + yj + zk o &4 H 9«
Bl B

fret off @feer 1 98 &9 U2 ® FHedn ¢ T&l x, y U 7, 7 o ACY HALh
FEAR © SN xi, y] T zk HANE el o SHRW 7 % W TH FHEAd
FHA-h x, y T 2 ! GBI 52 o el Sl 2
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V4
N
R
P (x,),2)
A i
7k A
A
. Y - Sy
;\ O e 'S —>
Q .
P,
3TTeRTd 10.14

X

ot | 7 = xi + yj + 2k, 1 TS TSUFIRG YOI &1 & IR FANT HTeh qd 9
1 ST Wkl 21 T e € foF wER Bgs OQP, H (3MepfA 10.14)
|OP, | = \[I0QP+IQPBP =/x* +’
S FHeRTT B OP P, W &9 W §
|OP | = \/IOP P +IPPP = [(* +17) + 2°
Fd: Tordll | 7= xi + yj+2k B AMENF|I = | xi+ yj+zkl=x>+y* +2°
& ®9 H g Bl el
af% 2 Wi @ SR b ek T H B g, +a, j+a,k b7 +b, ]+ b,k T C
T E A
() wGfeel a R bt A
G+b = (a,+b)i +(a,+b,)]+(ay+by)k o FI H < Bl 2
(i) 9fEr G 3R b 1 W
G—b=(a,—b)i+(ay—b,)]+(a,—by)k F 9§ U< gl 2|
(i) | a 3R b T9E B 2 af% 3R shee afg
a,=b,a,=b, 3R a,=Db,
(iv) Toeht aifger A9 9w g &1 oA
A = (Aay)i + (hay) ]+ (hay )k BRI T &1
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afeeli w1 Aher SR fRe eifew @ wikw w1 UM Wit w9 o frefataa
faaor-frm 9 frerar

7 ST & @ 3R b e afewr € 3R kT m Y A 7
() ki+md=(k+mya (i) k(ma)=(km)a (i) k(a+b)=ka+kb
feauit
1. 39 Uferd &Y ehd € foh Aok Terell off W o fore wfew Aq &wem |fcwr g &
W@ 21 aad § 9 Wi 4 @ik b o vt 2§ A SR e At T e
YA G A 1 I ® @ik b =Aa el 3 afker a@ 3R b s '9H KU
TUE, A d=aif +a,) +ak 3R b =bi+b,]+bk , 79 A WY TG B 2
Ifg 3R ket 9
bi+b,j+bik = Maji +a,] +ak)
&  bi+bj+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 wiger =t e o 9mes wiww © wwl o, p ey K gu afeewr g s x,
yUS 7 3187 & | &FIC T HI0T )
SETETUT4 x, y 3R 7o A TG FIGTE A TR G =xf +2] + 2k 3R b =27 +yj+k
T €
T o A R < ey 99F B @ 9fE 3R shael 9fg Sk W T THM 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?0 A& 4 3R b
U 2
g T ldl=~N1+27 =5 SR Ib =22 +1% =5
T | 1=l | TRy XU gu wfew gam & € Fiifer 3o W sew 9= 2
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SEAETOT 6 T G =27 +3]+ 4k o SR AR G @ FHifSQ)

T WA g oF ST " afsw a:ﬁa R 9T Bl 2

& lal =22 4+32+12 =14
1 A A A 2 ~ 3 A 1 ~
AL A 3 - k
BRIl a m(21+3]+k) ml+m]+m
SEETUT7 W a=1—2] % IFRW Tk @ W T Hifw fgen aimm 7 3w 2

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

P A 1/} 2A l’-‘_ﬂ".
sﬂﬁqaévag&msﬁwqﬁqmwm7a_7(—5z—ﬁjj_ﬁz \/gJ%I
SEETUT 8GR G=2i+2] -5k 3R b =20+ j+3kh AThA F FRY A
BIENISIECAIE !

o1 feu gu wfeen &1 armha
G+b=¢, & c=4i+3]-2k Rl
iR 11 = 42 432 +(=2)? =29
3 3ot A |iew
~ N2/ . £/ 4A3A2A
= ¢= 4i +3j-2k k
T T g s T st

SEETUT9 W G =i+ ] -2k o fep-oruma fafau ik saeht Geraa 9 faep-w i
J1d Shife)

ol & Sifeg foh afeen F:xf+y}+zl€ éﬁﬁ?ﬁ—?ﬂﬂcﬂﬁ a, b, c TS o, HUN 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=
-
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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 & = Z
P, P, ¥ fa@M aren wfew pp, ¥ (SMHfd
10.15)1 P, 31 P, 7@ fag 0 ¥ faam w
AR e FEw &1 W@ e W oen B
OPP,¥ 1 & f OP, +PP, = OP, e Pl(xi,‘y{nzl)

afeq e & e w1 IEm aE g KO
WW—W—W—@WW%I X s 1015

PP, = OP, —OP,

2P (X202, 25)

>

3T PP, = (Xy0 + 5] + 2.k) = (x,0 + v, ] + 2k)
= (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

saEor1o fagst P(2,3,0) T Q= 1,-2,—4) &l e a1 @ PR Q &1 W& =

SIENISIGEETIS I

e it WY PYQ &I T &< 2, Tyed: P Uiy fag € &K Q sifaw fog 2,

T P R Q 1 faetH aren e1efise afew pQ , fFrefafed w9 & wra =iar 2

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

g PQ = —3i -5 —4k

10.5.3 @< GF (Section Formula)

oM wifST get fag O o et P ik Q 7 fag ® frent Q

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

fagst Pud Q i faem aren @ we foet d fog

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

(3TMeRfd 10.16) TS <T&I (3Mehfa 10.17)1 F&l &AW =
3Ia qa fag O o wme fag R &1 feafa @feer OR TR 10.16 P

A HET 1B <A feofaal w uw-Tw ek o €l
feafa 1 @R, PQ &I 3fa: Tauwrfaa wwar & (3merfa 10.16 )1 AR, PQ &I =W
TR fafsid &3 € T m RQ =n PR, ST m SIR n ¥k 1S9 € f 89 e 2
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o g R, PQ &l m: n 30 ¥ 3fa: fawferd s<ar 21 3@ sl ORQ U OPR §
RQ = OQ-OR =h—r

3R PR = OR-OP=7-a
THfeTy mb-7) =n(F—a) (F?)
7 . mbtnd (A FH W)

m+n

aa: fag RS foF PIRQ I m:noh 3 ® oid: fawifea = @ o1 feafa afew

ﬁ=mbinaéﬁwﬁ'waﬁm%|
n

m

frafa 11 w& R, PQ @t @@ fawrfoa =t @ R
( 3TMERTd 10.17 )| IE AT HT eH TS o oy
Th Y9 o &9 4 Bied € b WW@@s PQH m:inh

6]
Wﬁwﬁwwwmqi,e,, %:ﬁj

n
1 feafa wfer ﬁ:mi:zaangﬁgmgﬁmé| afeRfa 1017 P

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

wﬁaﬁrﬂﬁ{ﬂ(ﬁ=a;béﬁwﬁml

ST 117 fig P e Q wifery fomer feerfa @fest OP=3d-25 @R O0Q=a+b
21 T U@ fag R =1 feorfa wfewr s T St Pud Q &1 frei aeft Y =1 2:1%
U o (i) 37 (i) = fanfsa s 2

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

=1 feafa e 2: . -
oF . 2a+b)+Qa-2b) 5a

3 3
(i) P 3R Qi fiei arelt 1@ i 2:1 ok SFura o wrel T & aret fag R
feorfa wfew 2

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

4b—a
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SETET0T 12 <uIisT Tk fag A(27 — j+ k), B( —3]—5k), C(3i —4j—4k) Th GHhIT
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: fean gen fys w wHenior B 2

[wrmmarett_10.2]
1. frAfafea afe o6 afiemor &1 9iead st
a=tejek b=2-7j-3k =pierjo ok
T i A | fate= wfke fafaw)
M e =t 7 fafy= afser fafaw)

x ¥Ry & A T FFC @fF wfew 20 +3) SR + ) g
T |G 1 R g (2, 1) © 3R eifam fag (-5, 7) €1 @ wigwr o sifew
Td GEe weF A Hife)

W 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@ HieQ)

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

9. feu gu wfewl a=20—j+2k M b=—i+ -k, s fou, wfw a+b &
sHfe AEk iy Ad wifSw)
10. ®fe® 57— j+24 o oTIfew ww Uw wiew A Hife fowe afem 8 5w 2

11. <uifzn o afew 27 — 3] + 4k -4 +6] —8k @ 7
12. 9w {+2]+3k %1 & cosine A it

wn A W N

=)
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13.

14.

15.

16.
17.

18.

19.

o
fogati A(1,2,-3) T B(-1,-2, 1) & faa™ act T A" B &1 W& = afsw
%t f<eb cosine A iU

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

T fagani P(2, 3, 4) 3R Q(4, 1, -2) =1 et orel wfwr o1 #ex fog ma shifs
TeiEe & fog A, B 3R C, forrer feofq wfewr svmen: G =37 —4j -4k, b =21 - j+k
AR =0 -3] -5k T, T THERI 97 o Sl o1 Fmio e €

95T ABC (3Tepfa 10.18), o o frfeifad & & s @1 %ed o &l €l
(A) AB+BC+CA=0

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

(D) AB—-CB+CA =0 3R 10.18

afs @ IR b % ow wiew € @ Frefarted § @ 9 @ FeR W A E
(A) b=)\a, fowe stfeer A% fom

(B) a=+b

(C) G 3R b o HHN W2 FHEUE! el 8

(D) 3 FfEel g qen p &1 fen gum @ wg oRmmwr fafe= €

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

a1eft % THA TfEE o ANTHS U Hesho o SR H 1A R |1 o9 SN SSsvd
T o1 TUFHE TR Teh SO Sio Wil i == T 1 BH TR0l T Hehd B
o <1 TEel 1 PHEA T F& Bl €, I SR H PAEA U e eIl € W
w1 ferfd o B0 5% S IR @ OT H Gehd € AHA: 1 %ol 1 fagar uH
TS < ol 1 HASH| E YRR |iEel w1 quE ot < alfier @ qRefia feran s 2
A A UHR Sel IR Tk SAfEw B # SR |igw ek sl afiony
afew B B1 9kl % ¥ I YRR o UAGAl o SMUR W SAHA, A T
srfirrfrent o goh fafirT o1y 21 30 uftess & e 7 < 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 wfEel @ R b sfcw REd g - b gr ffde fae s @
ARTWG-b =ldllblcos®s w7 § uRwfia fehan s 2| ;,
STET 0, G 3R b, haAE R HUE I 0<O<7 (R 10.19)1 /
A G20 e 5 =0, 1 o TR T ¥ div T e F L
e G-b = 0uRefE wid ) 3Rt 1019
weroT
l. &G.b U orfos §e 2l
2. 9 AT fF g ek b X YRR WRew T 9@ G-b=0 AR MR haa A
G SR b TER daad € FMq G- b=0e aLlb
3. ARO=0, 99 G-b=lallbl
fafered: g.a=la P, s 30 fafa § 6=0721
4. A 0=m, T G-b=—lallb]
fafymea: a-(—a)=—lal’, s for 39 feafa 46, n o TR 21
5. ga;zqa3ésﬂﬁﬁﬁwqu&$ﬁf,} Td k, o fou eq o

cos0 = a.b# AT O =cos ! a.b# g e S 2
lallb| lallb |

7. fEw oEha wH fafta © steiq
i-b=b-a ()
rfeyT TWHwE & = Wgyul Ut (Two important properties of scalar
product)

TuTerd 1 (ARY UETS w1 AEe R faaer fem) 99 it g, b R ¢ di

aew e d@ a-(b+¢) =a-b +a-¢

Toter 2 WA ST g el b R wfew € oW A Tw efew B,
(\d)-b = Mad-b)=a-(\b)
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afg < few wew w9 W af +a,]+ak T bl +b, )+ bk, TR B E 9 AR
Afee orwe frefafed &9 § g g @

G-b = (af +a,]+ak)-(bi +b,]+bk)
ai - (bl +b, ] +bk) +a, ] - (bi +by ] +bsk) +ask - (b +b, ] +bik)
aby (1) +aby - )+ aby( k) +ab, (1) +asby (- ) +arhy (k)

+ ab (k1) +ayb, (k- ])+azby(k - k)
Erda ToreHE | 3R 2 1 STEN wE W)
=ab, +ab, + ab, (J&TT 5 1 ST FEH W)
T UFR G-b = ab, +a,b, +asb,

10.6.2 Tk TlQ9T &7 ToRdt I@T UT AT gAY (Projection of a vector on a line)

M ofifse f wk afgesr AB Rt faw @ [ (am ofifee) & arer amrad faen o o
IO A S (STH 10.20 W) T AB HT /R YEY TH GEW p (A wAf0)
@ foreeRt aftaTor 1 AB 1 cos8| & TR fSraeht faem o1 /6t e o THF steran faudia g
70 o1 W R R T cos6 YA € 1efEl SHUMCHe | WIS P shi Yaiq Gfeel hed &

3R e ufwmor | pl, FfEw Y@ @ wfkw AB 1 UEY Feidl ol Seeud:

frafafad & ¥ ged® amepfa & |fewr AB #1 t@n [ W yely wfzw AC 2|
[eTeRfd 10.20 () & (iv) 7]
B

B
Z(\; i :\<\e I

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

1. @[ o ofew Ak p an ofew € @ @1 W 9Rw g 1 9EY 4.5
g 2l i

2. A g TR A G a6, s [|Z—|)3‘l%ﬂ
T 2T

3. A O=0, @ AB 1 Y89 Wiy @ AB B SR 4fE 0 =1 @ AB 1 ¥a
qfesr gA B

4. ZI'&{9=§3?9E|T e=%aﬁ@wu@%w%@m

feuuit afg o, B 3Ry @t d=ai+a,)+ak o fep-hI01 T A TThR! fKep-h T

frfafad &9 & W w1 1 Tkt 2l

€

|E|(a-b) q

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

T8 ft e G 6 |G 1cosa, ldlcosp 3R 1d]cosy FHA: OX, OY A& OZ
SRR 5 o AT T eteriq Wi a@mmal,azﬁ a, FHIA: x, y, T z 37&F
o IR 5 o UAU 7| 3Tk MR A 5 Uk Aok AfE € e $Th! fEep-hiameH
T e |

d = cosou + cos P +cosyk

% ®9 ¥ fere fowan s Hehar 2

TETETUT 13 J WESH 4 R b & i wHen: 1 3R 2 ® qen a-b=1, 9 uiken &
Eicicaicau e cicaisi

To fem gan € a-b=11d|=13R1b1=2. sm:

b 1
9=cos’ flba =cos_1(—J=E
lallb| 2) 3
TETEI0T 14 WY =0+ j-kdMb=] - j+k o = H KT I BT

T o 9w 4 R b % o= 1 w7 0 T g e @

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

3Tq: ST FHo 9= cos 1(——) 2l

TEETOT 15 ARG a=5i— j—-3k ¥R b=1i+3]—5k,q suiew fF G@ew a+b 3R
G —b sed 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

SEAEIUT 16 WW G =27 +3]+2k &, R p=i+2j+k R Y& Fq HIfY
Tl AfEer g 1 9w ;5 W ey

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

SEET0T 17 97 < GRW G 3R b 38 YR € TR (41=2, [b1=3 3R G-b =47 |G—b|
[ hifeg|

T BH U § T
5[ = @-b)-@-b)
—dd—-ab-b-a+b-b
= 1aP -2@G-b)+bP
=2 -24+Q)’
ESIGlY la—bl= 45

SEEIOT 189X G Uk W WKW ® R (i-a)-(F+4)=8,d |XIF@ HifSw
T Fifh 5 Th U A T, T (a1=1. 98 off fan gan ? fw

(i-a) (¥+a) =
FerT X X+Xd-a-x-a-a==38
e | =8 @¥eid_|%¥1*=9
THfeT | %1 = 3 (Fifer |iEe o1 URAm ¥ed Y= g €)

=
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SEEIOT 19 ] | g R h, o fau qed la-bl<lallb | (Cauchy-Schwartz
TR |

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

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

SATETOT20 T W 5 qen b o o€ ®Wa (G +b1<ldl+1b | (Froysi-arafie)
7o § g¢ rfhen, I feufddl =0 =0 ¥ WS ®Y ¥ T T (F 2)| WA
oM ity o 1dl#0#1b | =

la+bP = (a+b)*=(a+b)-(a+b)

—Gd-d+ab+b-a+b-b

= laP +2a b+1b P (3t oHEe W fatE ?)
< laP+21a-bl+bl (FifF  x<lxIVxeR)
< 1alP+21albl+1bP (ST 19 )
= (al+1b 1>

I1a: ld+b1<ldl+1b|

| Teoruit | = foroyei-srafiem & wfiem 9RO B 2 (SWiE See 20 H) S

lG+bl = lal+lbl,ds

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

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

ST 21 F oA AR R AB + BC + CA = 0 g T ot g A,
B iR C fsgst o wfiel o1 frwAfor =& shea €

|[woamaett 10.3]

1. < wfeel g aen b o 9o %S 3 U 2 € R d-b=+6 T A aamb
o S BT HIU JA IS

afee § -2 +3k 3R 37 —2j+kh o= HT HO A RS

|few {4+ WOAlE® [ o1 9E 6 it

| 7437 +74 1, WA 77 = 4+ 85 T W& A1 i

<viizy fof fu gy Frefafed @ afeel & @ s e 9w 2,

wn A W N

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

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

7. (3d—5b)-(2d+7b) A @ HIST

8. < Giewi @ 31k b o g A FAC, A g7k aRAmor T ¢ @i o7 % &=
WW60°%HWWWW%%I

9. Ifg Tw A 9w d, o fau (3-a)-(x+a)=12 8 @ ¥ I S
10. AEa=20+2j+3k, b=—i+2j+k 3R ¢=3{+] MIFREF 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 Al 4 3R b o ¢ 1@ 1b+1bla, |alb—1bld ® @« gl
€ G-a=0 R a-b=0,d WK j o IR ¥ 1 o Fehrenn s gehen 22
I G, b, ¢ W AN YR G4b+c=07 a-b+b-¢+¢ -G aH
M shifsa)

A€ G=0 e b=0, @ a-b=0 W fo@ F TA T ARAF T 2
Th 33 G 30 IW & gfte &I

Ifg ferelt B19s1 ABC & 3t A, B, C 591: (1,2, 3), (=1, 0,0), (0, 1,2) €
ZABC 3@ SISl [LABC, §f53li BA W6 BC o = %l &0 2]

T3ifse fok fag A(1, 2,7), B(2, 6, 3) 3R C(3, 10, —1) W@ &

Toifzn for afeer 20— j+k, § —3) -5k 3R 30 —4]) -4k v Guew B F
3ol w1 T e 2

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

(A) A=1 B) A=—1 (C) a=IAl (D) a= /Al

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

s 10.2 ® g f-fadia faomadt aueifore fdonie ugfa = ==t &t of T3
TSfd W eFTcHeh x-3181 i ATHTEd S[HTeRT HATcH y-3181 T ol STl 8 dl eTedeh
-3t w1 foun H U SfRomed (W) 99 SRR B S © (SRt 10.22()]1

Tk <faqorerd! e Tgfa § Sid <W 819 i STl shi SFIcHe x-3187 i fegm

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

[aTeRfd 10.22 (ii)] B
Z z
ﬂ\
o : wY /;——) '
X @ { (ii)
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Tfterer 3 J Y@ Gfel @ qen b, 1 WY PHAEA axb 9,
Fafbe fopen T $ 3 Gl = (@15 1sin 04 % ww F UReRE
foren ST & STl 0, @ SR b o = H1FWE AR 0<O<m B
7El Al T W W § W T A G #@R b, I W el g1
T YRR g, b de 7 Tk <Omedt ggfd i fAfda e @ vaq@'l%mo.zs
(SeRfd 10.23) Aiq If&omed! 9gfd &l G W b B WH IAH W I8 A 1 fgwn |
<ot B
A G =0 FaT b = 0, a9 0 YRt & © 3R 59 feafa & g9 axb =0 gfwfa
F 2
ﬁ&TUT:
1. axb ws |y B
2. A ST G ¥R b I IR GRw ¥ 99 axb=0 IR IR Had AR
G 3 b TH T ok GHIE (e W@) § i
ixb =0adllb
fafemed: axa=0 R gGx(—a)=0, Fifw g feafa & 0 = 0 qon f5ef=
feafa ® 0 = nn, @ <A € feafeal & sin 6 1 77 = & S R

3. aﬁ;e:E?ﬁ axb=lallb|

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

AAAAA

ixj=k, Jxk=1, kxi=]

5. e [UAh %1 TR § & Wl 4 99 b o §" 3“3!"'&'10.24
o frefafad 9 § wrw g 2

6. 7€ Hog T § fon Wieer orwe wH fafw € € € it axb = —bxa
ad § axb =lallb|sin®A, & g, b 3R 4 Tk Sraromed ggia i i &
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g ol 0, g W) B WH WhF HA Bl B AR 10.25(i) ek
bxa=lallbsin®a, & b, G @R A TH faomedt wsfa w A w €
AU 0, ¥ G 1 AR THI H Bl € AR 10.25(ii) |

n

@) 3Tk 10.25 (i)
o14: A% &9 8 "M o € o @ AR b <A U & w5 qe § € @A 3R A
Tl T o I R A B TR A S ¥ TR H W G @ R 7y HT
Y A= & W = g seid 4 = -
T THR axb = 1allb|sin®i

= —lallbIsin®n, =—bxa

. UeI 4 3R 6 % Tl #
Jxi=—k, kxj=—{aRixk=-]%
. AfE a3Rb Bqe 1 Her qenel ® e w @ e # e

%Idxl;lémﬁwgﬁm% &
1951 o &sthel sh1 TR o TTHR B9 ST 10.26 f/\

G

A .

@uﬁ%ﬁﬁaaABcamsém=%AB.cD D 7 B
3R 10.26

g AB=|b| (51 831 ©) 3R CD = |4 |sin®

3d: 19 ABC &1 &5the =%Ilgllélsin6 =%|axz§|

. afe & SR b TR TS Y Herd enei 1 Frefid B § o FEie =g &
AFA |Gxph| o T H I Bl 2l
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o
aepfa 1027 @ T4 U € fF @A
=q¥sl ABCD &1 &9%d = AB. DE.

9Tq AB=Ih1 (fgar gam 2), «it

466

DE=Ilalsin® 31qd:
TR 9qHs ABCD &1 &5%d =
TRt 10.27

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

‘ll'UT‘a'l?f e OATE 1 AMEHd R oo 99 (Distributivity of vector product
over addition) afg é,l; 3R ¢ = afeer & 3R A Tk sfew & 4

() ax(b+¢) = axb+axc
(i) A@@xb) = (Aa@)xb=ax(Ab)
N AU W G R b UEEw W BEN: af +ay] +ask 3R b7 +b, ) +bik

j ok

i
f2 g0 ¥ q@ TR AR PHARA Gxp = | a, @) 5N @ S w2
b, b, b
ST g9 U ©
Gxb = (aj +a,)+ak)x(bi +b,]+bk)
= ab (ixD) +ab, (1% ) +aby (i 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

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

T el
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 AGEF HEW G
HIC &l G=i+j+k b=i+2]+3k B

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

T TR, S a+b ARG —b A R A9 7, FreAfafed 57 657 7

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

I¢1 = Ja+16+4=-24=26

o1
3d: A< HEh TS
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forelt o1 T <) e feend et €1 3: G +b 3R G —b W G S
%f—%}#%é B R T (G —b)x (G +b) F1 Th IR 2l

s 9wl

IETETUT 24 Teh TS &1 &9%a A witeg fSwes o fag AL, 1, 1), B(1, 2,3)
R C(2,3,1) &

T gH U ¥ fF AB=j+2f @R AC=/+2].fu gu BIgs #1 &5wa

] — —
“1ABXACI
2
ik
a9 ABXAC =0 1 2[=—4i+2]-k
120
THferT |ABXACI| = /16 +4+1=+21

1
a1d: e e Ex/ﬁ%l

TETETOT 25 39 THIR TGS HT SEHA T it FTEeRt Herd gemd G =37 + j+ 4k
R p=7-j+k g & T T

7ol fordt gaiR aqds #1 o ot g iR b € a SHRT &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 SOYIF &R \f4) T
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11.

12.

afeer Semfod 469

[gw=marett 10.4]
g G=i-7]+7k ¥R b =31 —2]+2ka 1axb | B
TR G+b 3R G —b F A G § WER TR GBI T G=37 + 2] + 2k
AR p=i+2j-2k Bl

Ifz Tk A W&y 4, f%wu%,}‘ %wa%aﬁiéaa T TH A FI0T 0
T & A O T WH A BT 3R TR T ¥ G o Feh ot 1 Hife)
TWIEE fF (G -b)x(d+b) = 2(axb)

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

fean gemn e ™ d-b=0 3 axb=0.9RY @ R b & IR o M9 F Fed
fhTer Tohd €7

H ST 9wt 4, b, ¢ HE: alf+a2}'+a3l€, b1f+b2j+b3l€, clf+02}'+c3l€‘c§'ﬁ
w9 ¥ XU g ¢ 99 aWiey fF ax(b+¢)=axb +axe
A G=03"A b =0 qa axb =0 g1 21 F faely T £7 I Aigd 7

IW &I g HifSQ)
Tk T T &R T Shitee fSes 9 AL, 1,2), B(2,3,5) 3R C (1, 5,5)

Toh HHI =S T &Sl 1 I [Seeh! Hor ol |est d =1 — j +3k 3R
b =2 -7]+k g fawifiq €1

M efifse |feer G 3R b 39 TR § fF |5|=3aﬁ1|5|=%,aﬁ axb TH

o afken & A G 3R b & &g FH HI
(A) T/6 (B) T/4 (C) /3 (D) w/2
T 94 & I A, B, C 31t D fomer feafa afewr wwen:

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

(A) 5 B) 1

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

T WF WG fF F=xi+y), XY-00 § TH A GEY € (3T 10.28) 1 d@
3TTepial o STTER 8 U & o x = cos 0 3R y = sin O (T | 7l = 1). 3@y g9 Higw
o

7(:@): cos9iA+sin9} (D)
& w9 ¥ fo@ wd 2
TIed 7l = Jeos®> 0 +sin’0 =1

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

3TTeRTd 10.28

SH-S 0, 09 2, 7k URafdd gial € fag P (3Mepfa 10.28) g fgen # ga
X2+ y? = 1 o1 STTX@U Tl © SR 36 @l wofera feemd wfwferd €1 em@: (1) 9 XY-
I W Yieh Wi WieW Wiwd Bial @l

SaETor 27 AR fageil A, B, C 3R D, o feufa wfger wwer: [+ j+k, 20+57,
3 +2j -3k 3R{—6]—k T, T W@s AB G CD % << 1 I [ HIforQ
e ST fF AB 3R CD 5@ 2

T e HIFT fF 3 0, AB 3R CD, % &9 %1 %107 & 1 0, AB 3R CD& i &1
ot =107 2

7 AB = B &1 feufq afcsr — A =1 feufa afcw
= +5)-(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 cos8 = XD

1(=2) + 4(-8) + (-)(2) 36
- GV2)6ev2) 36
iR 0 <0 < 7, THY W eIl @ TF 6 =, 7wl ® 6 AB @M CD T T

& W@ 2

-1

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

SETETOT 28 WA AT g, b 3R ¢ o |iEY 38 YRR B T [G1=3,15 =4, 15 1=5
3R 3T 9 e, o9 I ARl o GRTEA W oAded ® @1, [G+b+¢| T ity

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

=laP+IbP+1cP

=9+16+25=50
FHfery la+b+¢1=/50=52
SETETOT 29 A WiEw 4, b 3RE ufdEM G4+b+c=0 F HIE FW@ B AR
lal=3, |bl=4 3R |¢l=2 AU w=3-b+b-¢+¢-a 1 94 @ HIo
T iR G+b+¢=0,3af@T 0 A €
a(a+b+¢) =0
e G-d+d-b+d-¢ =0
zafen ab+dc=-al =-9 (1)
REE b-(a+b+¢) =0

2019-20



472

YA

A _
(1), (2)aﬁ1(3)ﬁaﬁ@ﬁm€qqﬁ%

o

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., 0= N

Wsow&wmwaﬁ?ﬁ i, 73R k, I afomad gsfa oF @me

] B 21+] SkT‘ﬁB?ﬁB BI+BZ$Wﬁ${W$’|\EQWBI

#W%aﬁi B,, & & oaer 2
T WA S B, = AG, A TH e § e B, =307 -

S B,=B-B, = @-30i+1+1)j-3k
iR B,, & W o9 & @l G-, =0
et 32=30)—(14A) =0
3r%an _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-3187 ! YAcHes S o T adTed {590 | 30° 1 07 §9H arell

e gfewr fafau)

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

d ifSw)
Tk Al UfvEd o | 4 km ol #1 U UvE 98 SW 9 30° 9= i
fon & 3 km =t ® 1R T Sl €1 TEAH o IRI9eh fag 9 eigant o1 faeen
1 ifsTTl

IqfE G=b +¢, 9 FN I8 AR Tk 1dl=1b1+121? 394 ST &1 g e

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

Afee G=2{+3]—k 3R b=7i-2]+k o TROTH o FHIR TH TH H
d FIfSU fowen T 5 T E 2

2019-20



10.

11.

12.

13.

14.

15.

afger Semfod 473

AR G=i+ j+k, b=20—j+3k IR ¢={—-2j+k,WE 24— b+3¢
THIR Teh A |iS¥ 1 hifrg)

Tz fom fag A(1,-2,-8), B(5,0,-2) 3R C(11,3,7) W@ 2 3R B g1 AC
%l faafsd ¥ aren ST A Hifsal

T fagati P (26 +b) 3R Q (@ — 3b) ! Toei arelt @1 i 1:2 & 9" ¥ 9@

famfsa @ ot fog R o1 farfa wfcw 3@ wifNw) o7 o <wize & fog P
W@rEe RQ 1 we forg 2l

T THR TGS BT T oG 2F — 45 + 5 3R § -2 -3k T 9k fawvi ok
AR T A TR T BT SERT &hd o Fd Hife)
TEE fF OX, OY W& OZ 37&i oh W aeR F¥oh gu Ayl i fKep—hiamsd
WJr(fffj%l

AR ST G =1 +4]+2k, b=3—-2j+7k IR ¢=2i -] +4k. T tar G
d F FMAC S G 3R b I WeAd € W e.d =15

TR [+ j+ 4 B, AR 27 +47 -5k I A +2]+3k & AT T e A
Ak |G o T A [UAEA | o &K & d@ ), B A T i
I G, b, ¢ THM URAH o TRER eleeq [iee € al iz & 91w G+5+¢
afeeli 4, b dem ¢ o WY SXER 3T g3 B

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

169 19TF o U9 | & ST H1 TI7 hifoQ)

16.

17.

e <) afeslil G SR pH & o H RO A 5.5 >0 B AR

T T
A) 0<b<— B) 06—
(A) 2 (B) 2

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

M AT G SR b 3 A IRy § iR 3% S # wv 0R @ a+b TH
e 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 & 3R b oh & &1 H0 0% A 1G5 I=ldxb | 59 0 FTH B

A) 0 B T C T D
(A) (B) © 5 (D) ©
QrIT
wH g P(x, y, z) 1 feofd 9 OB(=7)=xi +yj+ 2k & 3R wfwm

J2+yi+7? B
T AR ok MY T Tk fep-31qud Hean © SR AT tell % |
39k 989 i Fefid & 2l
Th GRE H GRE (), RE-UE a, b, ¢ IR "h-HMAEE (I, m, n)
frefafed w1 § gafud 2

b

a c
[=—, m=—, n=—
r r r

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

q wE-ieH Wil 1 AN Th TH G wqes o faehtl 9 9w g ©
fornt dem et feu gu wfw 2

ek 99T 7 AT A& 0 39k iAo &1 |A1F o § gfafda &2 <

® SR A1 WM eHcH ALl SRS EH o STHR SEeh! TG 1 THM
fere fooid T 2

iU gu wfswr g & fau afe &=i, G & feon o Wk wiew 2

lal

fageti P &R Q firen feafa wfew www: g oirp €, & Mo areft @ =i
mn S ST § PR wO A g R el aRw ) P g,

m+n

mb —nad

faasH W (i) A fas W, % ®9 § 9 2 2

m-—n
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& TR 5 3R p o < 1 10T O F Al SHRT S PHABA G-b =1G11b | cosd
o &9 H U i1 |1 3% 5.5 < g @ @ Wiwwn g iRy ok " H1 B
i b

‘9°, cosf=——= Y 9w B el
lallbl

¢ AR T W iR p o oI 1 BT O A ITRI WEY OADRA
axb=1allblsin@nh 9 ¥ Y g1 71 Sel A Th TH HEH FE@ 2 S
4 3R b FHAfAd w6 O dcd o oAded € q g, b 3R A SIeome
TraIfoe e ugfa i fafdq w2

o AR d=ai+a,j+ak T b=bi+b,]j+bk IR ) TH W T

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

ab = ab +ayb, +asb,

banbY

~.

J
3?R Zle; = |4 b1 (&)
b,

a,

TS gEYgTy

YT 913 T Fea— ifesd 9T o Ueh 91 9o (vectus) § g3 € forent
a1ef ¥ TEd w ey wfew fagia & yofa faer &t fafa w9 1800 &
AEIH A S ®, S Caspar Wessel (1745-1818 %.) 3R Jean Robert
Argand (1768-18228.) 1 39 d1d @1 90 fohan foh W fenes da # fordlt fowe
WG H FEEd W Th WY WAl a + ib 1 S 1o feee e e
S Tehdl 81 Teh SERET Tforat, William Rowen Hamilton (1805-1865 %)= 3ot
q&ih, "Lectures on Quaternions" (1853 'sc.) T fS Weree & fau | o &1
TN F9H U8l fohdl ol Iq=d™l (quaternians) [F® Hiv=a st fadt @1

e % §C a+bi+cj+dk, i, j, k % ®9 9 =R oRdtEs GEAE @
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T 1 2fee fafy afzer =i H-forda sfafter o qon #5241 99En =1
T o1l T &0 F&i 36 o1d o1 57k 31099 il foh @fee i Heheu 3K 37
ATES 1 fo=R sga- Al 9get ¥ Plato (384-322 341 d) o T oy wal A
iR SR SRR Aristotle (427-348 61 Ye) % el § & ol 39 9HG 39
SRR &1 e of foh |1 Stean sifush aal it ¥gaa fohan 3Tkl AHIGR =g
o AR A S W 9 i S Hehdl @1 9ol o gareH %1 @@l faw, B
el o1 A FiEe &Y § foha1 ST Wehdl €, 1 @IS Sterin Simon(1548-1620%.) g
Aae Jal ot fefd & 1 TE1 § 1586 H 36 TqH! NUYETh, "DeBeghinselen
der Weeghconst” (351 &% i1 hell o f9GId) o el o ANTHA o SAMHAT
fagTa =1 foreetwor fohan o fSeeh sRor it o fae o T g& aladd gall
R 3Heh a5+l AT i Sdh Hehedd oh FHHIT H 200 I9 @ T

T 1880 H UH TR wifdsk WS US MR Josaih Willard Gibbs
(1839-1903 €.) IR Wk 31U Af9=ar Oliver Heaviside (1850-1925 ) 3 T
Tqeedl o ardfosh (3TfEeT) ST 1 hiedeh (|fEET) 9N ¥ Yok d gu afewr
fargetoor 1 gor femam o T 1881 AR 1884 | Gibbs 3 "Entitled Element of
Vector Analysis" TH% Teh @HWW@I ELS| Wﬁﬂﬁ?ﬁw Tch ShHASG
T i foeror fean gam on ety |f<en o6 SI9Ar 1 90 i &l Hifd
D. Heaviside 31R P.G. Tait (1831-1901 £.) 1 e & fS=iq 3 fama & fog @efen
IR e 2
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