[=] 5o ]

[=] s -. :HW

12082CHI0

(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&weRT (Introduction)

7 3k Sio H T ok e oo € S R et ]
S I 8?7 Uk Fea & faeel 1 oo & 9 %
o e & T i TR A fer 7 T
YR AT AMEU? 3TcAleh hifet foh 9| 999 &1
G S 1.6 HeX & Feha ¢ TS TH WH I T
Tftafea €1 T TfemEt sifer sweard €1 donf g ge
F IW TH TEH AW T (FE 9 wed §) o
gl & v R o wy-wy e (e
T faere! feom ®) ot afmfaa €1 vt aferr afs
FHedrdl g1 T, ifdet T AEitER § 3 <9 e
TR T S SR 5 v, ooy
Siedn, H, TR SfE Ud i Ui S f fawerm, 3, @, a6, 9w, g6,
foga & 1 diom genfe agen faerd 2

T A | e Akl w1 F9 SMURYd Heheurd, |igen w1 fafy=r wiwand ik
TR IS E ST O 1 e F01 § G YRR S O s At
w9 afcell F deher F1 9l S d@ o s afiw A o s faeme
ST 1 SR IR w2l

10.2 8 TIRHA HkeU T (Some Basic Concepts)
e ofifere T forlt et steren f-farfta ol o 1 18 Wt Y@ 81 ) ok fem st
TR © 39 W1 1 9 Rt UeH 1 S Gkt 71 29 a4 ° 9§ Fifvea faen At &
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ff T Y@ fE= Y@ weerdt ® [t 10.1 (), (ii)] |

@) (i) (iif)
3TreRfd 10.1

o7 Ufera Fifew for afs &0 @ ¢+t @mEE AB d% Uiasfud &3 3d § ad
T W | feret W feem arelt Y@ < W ufr fuffd e W @1 59 TR B U
fee YErEs 9w el @ (3Rt 10.1(1ii)) 1 314 T few Y@mes § 9immr ue fawn
T 7T B
ufterer 1w e ufn frad ufmmor wo &Ken 6 e ®, 9few weerd 2

e e for e fewe s afwy g @ (emepfa 10.1(Gi)), 9 AB @1eren
TURUE: g, o &9 § fFffe w8 R 39 9few AR ot ufikw ‘g % w9 o
Ted

e fig ARl @ 9fer AB R 2iar 8, Wiy g see € iR or fag B <&
W G AB , SIS Bl § 3ifaw g sheemar €1 ferddt wiew & yrfuss we sifaw foged
o o9 w1 0 Wiwr w1 URET (S1Uen a) HEA € R TH |AB| S 1615k
w0 ° fafdse frar st 21 AR w1 e |fger « fgon w6 ffde w5 2

Fifeh oo Hft o FoTH T I € $qfAT e |G | < 0 T i
a1 el B
frafa |fesr (Position Vector)

Fem X1 |, f-fardta <feromad! wuswifors fdens ugfa =t wRor wifag
(3meRfd 10.2 (i) | fafer ® ga 155 0/(0, 0, 0) o |Her T W@ foig P ofifere fomeen
e (v, y, 7) B1 @@ Wiew Op foe O @ik Pww: URfves we oifom fog €, 0=
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V4 V4
N N
A B
P(x,y,2) ? ?
- >-7C
r
> >Y
0(0,0,0) Y (3]
X () X (i)
3TTeRfd 10.2

Ty fag P o1 feafq afkw seamar 21 < g (Fan X1 9) &1 STAR H ¢ Op
(31T 7 ) 1 ufikam fFrefafad 9§ o g R

|OP| ={x*+y*+7?

=R # qa fog O o @ma, fagawi A, B, C senfe o fefa afewt #9791 4,5,¢
g ffée fory S € [eeRfa 10.2()]1
ﬁf{—aﬁw (Direction Cosines)
T 415 P(x,y,2) 1 Terfd wfewr OP (reran 7) < s o emepfa 10.3 # gwifen

W%IW?W x,y @

7-3787 Shi ¥ATCHe fogmeti o WY 91T T HUYT: HI0T

Z
Lo
PR
. z - P
h r P
. Y .’
. o) B.- y
] a "
L ox
AL
X
3TTeRfd 10.3 uy
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o, B,WYWWW%IS?WQEWHHH?AHCOSOL,COSBW cos ygfest
7 o - Fead € iR WH=Ia: TRl A [, m T o ¥ e fFa S 2
3Mepia 10.3, W B9 <@ B o H19S OAP Tk Twehiv f19ys @ @iR 39 fr9ys o 8w

coso=" (r 1171 3 ferg s fopen e 2) wra A E1 e wER wwwm S

r

OBP TS OCP® & cos B=2 TH cosy=— for@ &ahd 1 59 WK foig Po Fdwmieri

ﬁ(lr,mr,nr)éﬁwﬁaﬁﬂsgaamw%m% fEeh-h1aTg & FHHA ge@end /7,
mr W& nrafeg ?%W—WW%@TWW a,bﬁ%c@ﬁﬁ%ﬁlﬂ
ST B

| Tooroft | &0 e R T € TR 2+ w2+ 0= | WG GEER: @+ D+ # |

10.3 afeent o R (Types of Vectors)

I A9 [Zero (null) Vector] T AfE frger yrfies wd sifan fog gordt e €,
I Y e € SR8 § & &9 A ffde fran S @1 3= afkw i iy
foen oM T HY S G Al gHRT IRET I B € e fasheud: TR g
oft feen oRU Ry g W1 S Tehal 21 Ww AA,BB v Wiy w1 fefud w )
T TiE9T (Unit Vector) T ST TSreeht IRET0 Tk (37206 | T618) B e 9ieq
e ?1 frdt iR gu afeer @ +1 fgon o ames ofew 1 49 fafde faran s 21

|g-3MMfew |AfEIT (Co-initial Vectors) I 372@T 31 Tiger fowent ts & URfye fog
2, e onfcn ofker Fead 2

W@ GfEIT (Collinear Vectors) 31 3Aere 3ifies |fee afE we & @ & gdia &
3w wfew wEan €|

HUM |G (Equal Vectors) 31 TR ¢ gon p 9 T e 2 4% e afkam
we feen WA €1 SR G =b % w9 H foran s 2

UMk |iE9T (Negative of a Vector) Toh HfaeT fordent dfwmon feu gu wfer (WM
e AB ) & waM 8 wq et feen fu gu wfwn w1 fon o faoda @, fau gu afew
1 RUTHF el 2| IEEUM: G99 BA, 9K AB 1 BUTH® @ 3R 39
BA=-AB o &7 ¥ feran S 21
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femuit swea qitefyd afke 38 whR € o 579 9 ot o1 oft Smeh wftmmr oo fon
1 qiEfid Ty fam @ o iy faeenfua feren ST @ehal 81 39 WehR o |G e
e Fead B 3@ R A § 7Y T Ak a1 & ==l i

SETEL0T 1 feqor | 30° 9= H, 40 km o fazemda 1
1 e freo Sife) w 0 g
T Hiew op e fagus & ey o s
(3T 10.4 =fEW)| — 200
SaTETT 2 Frefefad o w ke ws ofkwr w0 £
¥ guliag e ¥
(i) 5s (i) 1000 cm? i) 10N
(iv) 30km/h (v) 10 g/cm? P S
(vi) 20 m/s ST &I AR JMRfa 10.4
&l
() THI-sew (i) STEAE-3MCY (i) FA-H<A
(iv) Tfa-eafew (v) SA@-ARE  (vi) oT-EfeE
SETET0T 3 A 10.5 § ®F ¥ Figw >
() @ ¥ ‘
(i) FuH e
(iii) TE-omEH ¥ Y
| | >
- 1 UTeR b I\
() W@ =|few @ g,caqend
(i) wHE Qg9 g dené 3Rt 10.5
(i) He-oNfew TfE®T: . ¢ qend
[woamae®t 10.1]

1. W ¥ 30° 99 H 40 km o forend =1 ster@d feqo sifs)
2. Trefafad Al i sfw v wiew & w9 4 guileg ity

(i) 10kg (i) 2 HR IW-ul¥=m (i) 40°

(iv) 404 (v) 107" o (vi) 20m/s?
3. FrAfafea = sifeer & wfser IR™ & 9 ¥ guflag Hifsml

() FHA HTETA (i) g (iii) &

(iv) o (v) &
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4. oRfd 10.6 (Tw ai) H frfafea afen ot i
REElEL
(i) He-3Ti<H (i) THE
(iii) T@ WG THEH

5. fr=Afafed &1 W T 319aT 3 & &9 | |
() @ —a W@ 2l
(i) = T@ |l 1 qRAT Hed THH B 2
(iii) THF aRET o < iy @ e B
(iv) THM GRATT ot S S qiEe 99 g 2

10.4 |fIIN AT TR (Addition of Vectors)

wfew AB ¥ HHRUM: BUN @ § fag A9 fag B C
o fazemm| st@ us Tt feafq &t ==t wifvw faad

T TSH! fag A¥ f9g B a9 werd! 2 31 3Tk &%

fag B9 fag C a% <ot © (3meRfd 10.7)1 fag A @

fog C 7 @&t g1 fohan o o facem wfw,

AC ¥ urd gl @ 3k 38 AC = AB+BC & &9 A B

F srfreraa faan S 2 FFT 10.7

Tg Wiy 4 1 B FEm ween 2

T, A BAR U | AR g 9 b €[S 10.8 ()], A ST AN I6 FE
o fore 3= 5@ feafa o e s 2, qifer w1 wRfes fag T o eifaw fog o o
=l S [T 10.8(ii)] |

C
\,? .
< .
zo X .“ b
D

® (i)

2y
sy

sy
y
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TRV 3T 10.8 (i) H, T | o6 Rk we feen =1 uiafia fee fomm s@
TR TIHIARG foha € ik saen IRl &g, g o ifaw fag & Frdt @ 99 s ABC
T TE g1 AC g T&fud |f® G+ T 9wl g a1 b 1 AR (72 IROTH)
WM el €, @1eiq B1Ys ABCH &6 Ui € fF AB+BC = AC [37hfd 10.8 (ii)]
39 T: FifF AC=—CA , 3afet 3udaa gHiHr 4 g9 I ? foF

AB+BC+CA = AA=0

T acqd 78 € for fondlt frgst =1 qonedi =i afx vk % o foran S @ 97 g
Tfomt 5t AR URE A © it uRfes e eifam fog G e S € (2Rt 10.8(ii)] |

39 TH AR BC ®1 &1 3@ YHR FHIfST difeh 381 RAmT |fEe BC, o
ofwror & GHE e, W 39! f&en BC w1 fXen o faadia @ emehfa 10.8(iii) eveifq

BC’ = —BC a9 Ty o &1 S1qanT <d g¢ [SMehfd 10.8(iii)] @ &9 Id € 6
AC =AB+BC = AB+(-BC) =d-b

fewt AC’, G A b o R i Fefud el 2l

319 et 7t & T fFR ¥ T fFR ok Ul ok F=E H N % deeq S
el T A H == A &1 q9 39 A9 W q o HiKy w1 # @ ¢, Wh 357 g0
a1a 1 fean T A SR e A€ o U o ST %1 o 39 ] AT o gad g 9
TE ARE § T O A | Fo JE I 1 39 A9 R W 1 ue e (e
Rt ) % 9R ° Fened fouR @M o fau gER U 9w armwa w1 fEfatad
e 21

Ifg TAR U9 THk FE@R TS wi
T o qenett ¥ fefua e Sm 9
(ufemmor we feem wfeq) < wfewr g qensb
2 (STepfd 10.9) o9 EHIQ =q4S &1
e T S e e
forerot 57 <1 Afser o 4 @+ b Elﬁtlﬁ'qTUT

@WH%HWHW%I%WW
1 IR =S o e B
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st fem &1 ST B Y SFT 10.9 § BH [ F Ghd § R
OA+AC =0OC T 0OA+OB = OC (FifF AC=0B) i & "uic =gy« fom
21 o7 T9 %E T € b Gfew Im & @ fEm @ % gHged 2
wfeyr TR oF TUTEH (Properties of vector addition)
o 1 R W G qen b o fag

i+b =b+a (FHfafTerT)
Suufe g9 =gyst ABCD i <ifSTT (3mepfa 10.10) &4 «fifslt AB=a 2R BC =5,
e Bt ABC # Ty from =1 Swam &
WIS AC =a+b
TIF T HR ¥, i emEfa 10.10 §

AD=BC=p3RDC=AB=g 2l F: frg
ADC % 991 f791 & WM& AC = AD + DC

=b+a

i+b=b+a

Tutgd 2 9 @fREn G, R ¢ faw
(@+b)+C = G+(b+c) (We=ad M)
Suufa 7 e, el g5 @en ¢ H FE: PQ, QR WS RS § R fEwe
T € St TR emmeRfa 10.11(31) 3R (i) o <wifan e ?)

i
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d+(b+¢) = PQ+QS=PS

4 %% % 4
=
+
Sl
+
oY}
1]
)
)
+
=
w1
1]
a)
195}

(@+b)+¢ = a+(b+7)
feuroft wfew Armea & wE"d qoEd 1 Gerrd ¥ 'W AW el d,b A 6
TANThel hisSeh] o1 STAN ThT fal G+b +¢ & &9 o forad €|
e wifse for fmet wfew g o fow &0 ot 2
i+0=0+d=d
Tl I |iEer 0 9K Anhet o foau d gdafie sed B
10.5 Teh 3fawT T afger @ O (Multiplication of a Vector by a Scalar)

A ofifs for g us o gen afkw @ @R A w o1few ©1 9w afew g e efe A,
Y oHEe T8 Aa o &9 | fafde feren s €, wfker g 1 eifkw A9 UM sear
21 e HifSu fF A g off 9few G o e T 9w 71 A Sh 9 wAeHS AU KIS
T o STER A G 1 59N, G o oM 1era faadid it 81 A g o1 qRATT G o 9
HTIAITOM Bl 7, 37

[Aal = IAllal
T 29T 9 |iEeT o UM 1 SATHAT =NeIHhivl [€9 i Hed=T (visualisation)]
AP 10.12 § & T 21

7 7S
VAR 7 S A A
~ o
3TMeRfd 10,12

SaA=— 1,99 Ad=—a S Teh U Gie9r © Tor@eht qfmmr a o 99 © 3R fgam
aF feon & fouda 21 9fEst —G 99 G &1 ROTHE (AYET AT Uil ) wEard
2 3R BH UM G+ (-d) = (~a@)+a=01 B
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@ﬁ"{zrﬁ‘;?m%,ﬁmgaﬂéﬁ a+0, M a Tk T giew 7 g 9@
a

|M|=|M|Zz|=é|a|:1
lal
9 YR Ad, d & {30 § " 9w &1 (e & 21 89 39
&:%ﬁémﬁmﬁ%
| Tt | foreft «ff stfewt ko f@ k0=0

10.5.1 Tk @iqwr &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 & 21 T T

|IOAI=1,10BI =1 3R |0CI=1
Tfee OA, OB @ik OC 7 & Wk a1 ufmr 1 €
HUI: 0X, OY R OZ 23efi o ST ek Gk wged &
SR TR FE: 7, G SR £ BN fAfdw fowan s @ (emEfA 10.13)1

39 T fag P(x, y, ) o feafa afew gp <ifse s fo emerfa 10.14 o <oifen
T B AR A fF fag P W d@ XOY W @i T o %1 9 g P, €1 39 YR

TH 3@ & TR P P, z-3141 o5 WA 81 F(h §, j WL FAA: x, y T 2-374 o TR
e Tiew € STRP o e w1 RS o STHR &9 U € fF PP = OR = ¢k . 3
TFR QP =0S=yj 3R OQ=uxi .59 YN &1 T & %

OP, = OQ+QP, =xi +yj
R OP = OP, + PP=uxi +yj +zk
TH YRR O o |l P o1 ferfd Wi OP (319 7) = xi + yj + 2k & &9 H W

Bl 2
fret ot wfeer 1 98 &9 U2 &Y Hednd ¢ T&l x, y T z, 7 b G TqH

FEAW € SN xi, y] TS zk HANE e o IHEY ;% WY TEF FHEAd B
FHA-Hd x, y T 2 ! GBI 52 o el Sl 2
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Z
N
R
P (x,,2)
2 i
z 7
A
\ Y R oy
;\ o 7S g
Q -
P,
3TTeRTd 10.14

X

ot | 7 = xi + yj + 2k, 1 TR TLHUFIRYG YA %1 & IR YA H¥eh qLd T
1 ST Tkl 21 T Ae W € foF gEEm s OQP, H (WA 10.14)
|OP, | = \[I0QP+IQPP =/x* +’
SR HweR Y OP P, ¥ &9 U € fF
|OP | = \[IOP, P +1PPP = (% + y*) + 22
a: fhelt AR 7= xi+ yj+2k B AIENF = |xi+ yj+zkl=x>+y* +7°
@& ®9 | 9 et 2
f% R WA G R b FeF THFR: o, +a, j+ak FbT+b, ] +b,k 5 R
TE
() wfee a 3R bl =m
G+b = (@, +b)i+(a,+b,)]j+(ay+by)k o F1 H I T T
(i) wfee @ 3R b =1 AR
G—b=(a,—b)i+(a,—b,)]+(a,—by)k F T § U< Tl 2|
(i) e a 3R b T B 2 af% 3R shee Afg
a =b,a,=b, 3R a,=Db,
(iv) Tt sifger A9 @fewr g &1 oW
Ad = (Aay)i + (Aa,) j+ (A, )k BT 9&4 2
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Tfeell 1 ITwe SR feRdt eifgwr @ @fgw &1 P wfmfad w1 frefataa
faqo-fag 9 e ©
H e foF @ oIk b &g < Tfew € 3R kTE m S efew
() ki+ma=(k+mya (i) k(ma)=(km)a (i) k(a+b)=ka+kb
feauit
1. 319 uferd o2 wehd € foh Aok Tonell off W o fore wfew Aq &wem |fcwr G &
W@ 2| aad § 9 9 g ok b wiE asft B § At ol Sew Ak uE 1w
YRR e A w1 Afede € Al 5 =Aa @ AR W@ @ oK b Tew w9 H fau
TUE, AU d=ai +a,) +ak 3R b =bi+b,]+bk , 7 I AW T@ 74 &
Ifg 3R heet 9
bi+b,j+bk = Maji +a,]+a;k)
& bi+b,j+bk = Ma)i +(Aay) ]+ hayk
= b =\a,, by =ha,, by =ka,
R S
a, a, o
2. 4 a = alf+a2}'+a3l€ GE al,az,a3“€lﬁ$T a %ﬁ%“—eﬂﬂ‘?ﬂﬁmﬁ%l
3. W&l,m,anﬁ'ﬂﬁﬁ_@ﬁ—mﬁ?%ﬂﬁ
Ii +mj+ nk = (cos )i +(cos B)Jj+(cos 'y)lg
e gu wfgwr =t Ko o 9k wfgwr € %l o, p sy &y g wfeer gu w9w: «,
yUS 7 3187 & | &FC MY HI07 |
SETETUT4 x, y 3R 7 % A A I W TR G =xi +2]+ 2k 3R b=27+yj+k
M B
T o AT fR < ey 99F B @ 9 3R shael 9fE Sk W e WHM 2
31d: feu gu 9w g ol b W%ﬁqﬁﬁ?%ﬁqﬁx=2,y=2,z=l
SETEUTS WA GG d=7+2] R p =27+ j TN dl=Ib |8 25N AR 5 3R b
T €2
e T ldl=~N1+27 =5 SR Ib =22 +1> =5
AT |1 =1b | R & gC AiEe Tar & € i gk T s f9 2
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SETETUT6 TR G =27 +3j+ £ o ST AEF HC A HifSQ

T GRW g o orfEw une wiew a=ﬁa g W il B

o< lal = {22+3*+12 =14

1 S A A 2 ~ 3 A 1 ~

A f s — k

zgfeTu a i i+3j+k) ,—14l+ ,—14]+ m
SETE0T7 |iw a:f—z}éﬁajﬁm@twgﬁﬂmﬁﬁqmww&qmmaﬂé%l

Wﬁqaqﬁﬂaéﬁﬁﬂwwa— el I(—2) f IJ%I
sﬂmaémﬁﬁmaﬁ?7qﬁqmmm7a=7(%A T?J } \I/i}%‘l

SETET0T 8 HEEN G=27+2] -5k 3R b=2i+ j+3kh ATHA ok I AEH
Hfcw 74 i

o1 feu gu afeen &1 anmhe
G+b=¢, W& ¢=41+3]-2k ¥
3R 161 = 42 +32 + (=2’ =/29

I PO

(41 +3]-2k) R

k
NIRRT
IETETOT9 WKW d =1+ ) — 2k ok Tech-arquma feafay iR sueh! wemma o fEer-shiam
d =hifSw)

7ol & T fo AR 7= xi + yj + zk o [KH-3TAA a, b, c TR &, HAVE TH
x,y,z%ﬁ%lmﬁq@w&ﬁqﬁqﬁ%%a=l,b=l3ﬁ'{c=—2%\'|3'*l:
qﬁl,mﬁ?nﬁ{'{@ﬂ@a’?ﬁ%—aﬁwgﬁz

a 1 b 1 c 2 . .
l_m_T, m_m_z, n—m—ﬁ(m |I"|—\/8)

aaﬁsﬁaﬁq@(

) ¢

5=
-
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10.5.2 g 7%@’3# &I faer= arer qiesr (Vector Jjoining two points)
g P(x. v, z,) #R P,(x,. y,, zz)ﬁf fag ® @@ Z
P, P, ¥ fa@M aten wfew pp, ¥ (S
10.15)1 P, 31 P, @ fag 0 ¥ faam w
AR e o &1 w@m s @ W e B
OPIPZQ a ¢ O_Pl'_'_fpz’ _ O_Pz. L : P1(x\],;y{1,z|)

afeq A 3 e B v wE g €0 )
Wﬁaﬁwwi—iﬁr%rf@ﬁ_mjmw% X s 1015

PP, = OP, - OP,

2P (X2, 25)

>

3T PP, = (X0 + Y, ] + 2,k) = (0 + y, ] + 7,k)
= (xz_)61)10“‘(}’2_)’1)}""(Z2_Z1)]2

W ?PZ. EI'T[‘?IT\TFITUT |P1P2| =\/(x2—x1)2+(y2—y1)2+(Z2—Z1)2 éh"'@qﬁ‘;lT‘H

Bl B

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

SIENISIGEETIS ]

e it G PYQ &I T g 2, Tyred: P Wiy fag € &R Q sifaw fog 2,

THfeT P R Q = faem aren e @fgwr pQ, frefafad &9 & wra @i 21

PQ = (—1-2)i +(=2=3)j+(-4-0)k

EEIY PQ = -3 —5]—4k

10.5.3 @< T (Section Formula)

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

feafa @wfewr Op stk 0Q ¥ fa&fua fham mam 2

fagst Pud Q &t faem aren @ we foet dw fog

REW T &R ¥ famfaa fean <1 wehar 21 &fa: o

(empfa 10.16) Wd W& (3TeRfa 10.17)1 F& &AW =
3Ia qa fag O o wme fag R &1 feafa @fsst OR TRt 10.16 P

4 HE 21 B <A fefaal w uh-uw weh o €l
frafa 1 W@ R, PQ & 3fa: Tawrfaa war & (3merfa 10.16 )1 aX R, PQ &I =4
TR faaifid &3 € fF mRQ =n PR, ST&l m 3R n &I SIS 2 o B9 e &
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foh g R, PQ &l m:ns U ¥ 37a: fawferd ar 21 3@ i ORQ U OPR §
RQ = OQ-OR =h—r

R PR = OR-OP=7-a
ERSIl mb-7) =nF—a) (F?)
12T ;= mbtna (T T )

m+n

aa: fag RS fo6 PARQ &I m:noh ogu ® id: fawifoa shear @ o1 feafa wfew

ﬁ:mbinaémﬁwm%
n

m
feafa 1 W& R, PQ &t or@ faurfaa &war @ R
( 3TMERTd 10.17 )| Ig AT FT &H TSk o oy X
T 99 o ®9 § Bigd € fF W@Ee PQH m:nh

(0}
Wﬁwﬁmﬁaaﬂﬁméﬁglz(i.e., %:ﬂJ

n

mb —nd

=1 frafq wfewr gR = p— o ®9 H 9 B @l amepfar 1017 P
fewguit afg R, PQ &1 HeA fig € A1 m = n 3R z@faw feafa 1 @ pQ o weA fag R

wmﬁmﬁ=d;b$wﬁm|

saTetor 11 fag P ek Q ofifSe fmer feurfa wfeer OP=3a-25 3R OQ=a+b
g1 T W@ fag R o1 feorfa afker o ifse St Pud Q i firet et Y@ =i 2:1%
STIIA § (i) $7: (i) TR fafe war 2

kgl
(i) P 3R Qehl T arelt @ =i 2:1 % U o 3fq: fawifsa & ot &g R

1 frafq afzer 2 ~ .
— 2(a+b)+(Ba—-2b) 5d
OR = 3 E)

(i) P 3R Qi fiei =t 1@ shi 2:1 o 1 o srel fawiford s ot fag R
feorfa wfew 2

. 2(G+b)-(3d-2b)
OR = 2-1 -

4b—a
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Tfora

SETETOT 12 <WIEY Tk fag A(27 — j+ k), B( —3]—5k), C(3i —4j —4k) Th GHhIvl
[ECEICORI ]
T EH UM € TR

3R

AB = (1=-2)i +(3+1)j+(-5-Dk =i -2j -6k
BC = B=Di +(—4+3)]+(—4+5k =20 - j+k
CA = (2—3)f+(—1+4)}+(1+4)l€ =_{+3}'+5/2

zaor Afafied eom fSe &

IABP? = 41=6+35=IBCP +ICA P

a7 fean gan st ww wshior st 2

wn A W N

=)

10.

11.
12.

|[woamaett 10.2]
. Trafafea afse o ofmm &1 oo Sifsw:
G=i+j+k  b=20-7j-3%: a:%n%;_%é
A 9w & < fafa= wfkw fafea)
g feen ot 1 fafv= wfew fafau)

x 3Ry WM T i aifs G 20 +3] 3R 1l + y) wEE

T Hig 1 R f6g (2, 1) @ 3R eifaw fag (-5, 7) @1 3@ wigw o st
T§ e ¥ A hifaq|

WA G=i—2]+k, b=—20+4]+5k IR ¢={ 6] — 7k 1 aAnThet T Hifor]

. WSS =1+ ] +2k o RN TH G GEY A6 S
. 9few pQ, & W U |EY @ HIfST Wel fofg P 3R Q wwwn: (1, 2, 3)

AR (4,5, 6) B

. feu gu wfesi a=20-j+2k M b=—i+ -k, fou, wfew a+b &

STfSY AR A9 T4 hifad|
Tfew 57— j+2k F SR Th @ AfEw A4 KU Fraer aimm g 7R 2

Tuten fop wfewr 27 — 3] + 4k SR —47 + 6] — 8k w@ 7
Tfew f+2}+3l€ Eal ﬁ%" cosine FA hiferq|
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13. fsgswi A(1,2,-3) W B(-1,-2, 1) &l ™ acl THA® B &1 ™E i @few
%1 f&eb cosine ¥ whifSU

14. e & 9@ [+ j+4 S8 OX, OY T OZ % T SRR FohT gaTl 2

15. fogstl P(f+2j—k) IR Q (=i + j+k) ! faemm areft Y@ =t 2:1 & U
(i) ¥a: (i) 9, fawfsa & ae fag R @1 Rofa afger 3@ sifsw)

16. = fagafi P(2, 3, 4) 3R Q(4, 1, —2) i Toe™ et |iger &1 we fog F@ sifey)

17. <uien fo fog A, B 3R C, fomer feofa ik shmen: G =37 -4 -4k, b=2i - j+k
ARG =1-3]-5k €, T GHHI0 TSl o 9l o1 Feior s €

18. T ABC (3Tehfd 10.18), o forg frefafaa & @ =F o weq ¥ &l 2l
(A) AB+BC+CA=0 C
(B) AB+BC-AC=0 //ﬂ
(C) AB+BC-CA=0 % .
(D) AB—-CB+CA=0 3Rt 10.18

19. =fx @ I b <) w@ wfew & @ Frafafed § @ S @ Fod 6 @ 8
(A) b=\a, fsd atfemr A& fow
B) a=+b
(C) G 3R b °F HHN ©IZsh THEUE el 8
(D) =H 9feel g qen b 1 faen @O @ Ry afmm fafe= &)

10.6 =t AN T TUE% (Product of Two Vectors)

1eft % THA iR o ANTHRS U Hesho o SR H ST R 7)1 o1 SN SSsvd
T o1 TUFHE TR Teh SO Sioe HihaT i ==l S 1 BH TOT Y Hehd B
o < HEmet 1 UHTT Tk GEA Bl €, 31 SRl 1 UM% Tk SR el € T
worl i fEfd § 89 5% S YR @ ON T Fehd € AHA: & Herl w1 fagar oH
TS < ol T HASH| E YRR |iEel w1 qur ot & alter @ qRefia fran s 2
A A UHR Sel IR T AfEw g ® SR |igy ek sl ufiony
wfew 2 81 Wil % T S WER % AWl & SIHR W S, At T
iRt H ek fafe= Suan €1 59 uRess H 81 3 < YR o UGl i ==t Sl
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10.6.1 Fﬁ Fﬁ?ﬁ &FT 37fI9T U [Scalar (or dot) product of two vectors]
aftarer 2 <) YRR | @ 3R b sfew AR G- b gn e R S 2
ARTWG-b =ldllblcos®s w7 § uRwfia fehan S 21 ;,
SRl 0, G 3R b, b aAE R B R X 0<O< 7 (SR 10.19)1 /
A G20 e 5 =0, a1 o TR T ¥ div T e A L
e G-b = 0uRefE wd € 2ot 1019
weroT
l. G-b U orsifos §e 2|
2. A offST foF g ek b 9 YRR Wew T 9@ -5 =0 AR 3R Hhaw AR
G R b R Aded B A g-b=0e alb
3. aRO=0,99 G-b=ldllbl
fafered: g.a=1a P, e 39 feafa & =072
4. R 0=n, T G-b=—lallb|
fafymea: a-(—a)=—1al, s T 39 feafqa ¥ 6, n o TR 2
5. 322@3658@%#@6@%%?,} TS k, o fou eq U

Pi=3) = ke
o Pi=ik = kiz0
6. & AR AW 5 3] p b &= &1 FI0T 6,
cos0 = a'bﬁ Hoam @ =cos”!| 42 g e i 2
lallb| lallb |

7. fee ke wH fafea € staiq
i-b=b-a ()
STIIT UHHA & =& 'H%c_d"{l'l'f ‘Tﬂﬂﬁ (Two important properties of scalar
product)

Toterd 1 (SR UEEE F AR W faw fEm) e A g, b ek ¢ 9

aw e d@ a-(b+¢) =a-b + a-¢

Torerd 2 W AT g e b & Wy € oIk A uw ey 7,
(\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
aifew AR Frefafed w9 § 9 g €

G-b = (af +a,)+ak) (bi+b,]+bk)
ai - (bl +b,j+bk) +ay ] - (b +by]+bik) +ask-(bi +b,]+bk)
ab (- +ab, (- D) +ab,(-k)+ab,(j-1)+a,b,(j- ))+aby(j-k)
+ azhy (k1) + ab, (k - ])+ azby (k - k)
Ewe o 1 3R 2 B ST HE W)

=ab, +ap, +apb, (Y& 5 =1 ST T W)
39 YR G-b = ab, + ab, + a;b,
10.6.2 Tk TIQIT &7 ToRdt I@T UT AT gAY (Projection of a vector-on a line)
M ey for weh wfew AB fordt fawe @ [ (9 ofifsw) o | ammed foen § o
IO A B (P 10.20 RAT) @ AB HT [ R YET TF WEY P (HA wAfC)
2 fSreht afAmT 1 ABIIcos6| & 3T forert fwm o1 /sh1 fogn o @ e faadia g
39 o W R TR cos @ T € €@l SRUcHes| |iE9l P ol Yy Wiy wed &
AR sgR i | pl, fffe @/ w gk AB %1 98 FEdil 21 SSRE:

frafafad & @ yed® amepfa & wfgwr AB &1 t@n [ W waly wfzw AC 2|
[3TTeRfd 10.20 () § (iv) 0]
B

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

9 Kd
A I C C ;) A
(0'<6 <90" (90°< 6 < 180"
(@) (ii)
FA;) 9 -
O A N M~ P c !
“ .
180'< 6 <270’ B
( ) (270'< 9 < 360"
(iii) (iv)
3TMeRfd 10.20
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g

1. @[ ofew Ak p an ofew € @ @1 (W A9 g H 9ET 4.5
g 2l i

2. W g SR A G R a6, s [|Z—|)3‘I9«W
T 2T

3. A O=0, @ AB o Y89 Wiy @F AB B SR AfE 0 =1 @ AB 1 ¥&Y
qfesr ga B

4. W&'h%@rw e=%ﬁ@wu@%wﬂﬁﬂ%ﬁm

feuuit afg o, B 3Ry af d=ai+a,)+ak o fep-hI01 T A 3UH! K-

ffafad &9 & W w1 1 Gkl 2l

1

|E|(a-b) 9

ai a a a
cosO=—-——=—1_ cosB=—=, and cosy=—-
lallil lal lal lal

Tg ft = Y 6 1Glcosa, ldlcosP 3R 1d]cosy FHA: OX, OY T OZ
31'1"&@'[ aaaq&%w%‘awmﬂﬁm a%mmal,azﬁ'{ a, SR x,y,@z?ﬂa
o SR 5 o U B 38k AR AR 5 T I AfGw © a9 U] fSp-hiarE
HT e |

d = cosou +cos P + cosyk

% ®9 T fere foha s Hehar 2

TETETUT 13 J WESH 4 SR b & g wEen: 1 3R 2 ® 9o a-b=1, T ufeen &
Eicicaicau e cRcaisi

To fem gan € a-b=11dl=13R1b1=2. sm:

a.b 1
9=cos ' flba =cos ' (_JZE
lallb| 2) 3
TETETOT 14 WY G=i+ -k AMb={ - j+k o = H KT T BT

T o 9wl 4 AR b % o= 1 w7 0 T g e @

cosezf'—ba@W%ﬁT%I
lallb|
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&l Gb=>0+]-k-(-j+k)y=1-1-1=-1
WW%’HW%T\E cosez%l

a1 a1 = 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 sed 2l

T Ww%ﬁﬁvﬁmﬂﬁﬂw@ﬁ%ﬁmmmw%
Rl a+b—(51 ] 3k)+(1+3] 5k) 61+2] 8k

S G—b = (51— =30 = (f+3]-5k)=4i —4]+2k

T G+D)-@G—b) = (61 +2]—8k)- (4l —4]+2k)=24-8-16=0
3 i+b ¥ G-b Seer A

SEAEIOT16 W G =27 +3]+2k 1, WD b =i +2j+k R 98U @ HIfS
A |ew g &1 IRy ; R ge

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

SEET0T 17 97 < WRW G 3R b 39 bR € TR |41=2, 1b1=3 3R G-b =47 |G—b|
[ hifeq|

1 89 U € TR
la~5[ = @-b)-@-b)
—ad-a-b-b-a+b-b
= a2 b)+b P
= (2’ -24)+@3)
EISH la-bl =15

IEMETOT 1891 G Ueh |k |EW € 3N (¥ —a)-(F+a)=8,d | ¥ ®ifsa)
Tl Fifew 5 T UeE G T, T (a1=1. 98 off fen gan ® fw

(x—a)-(x+a) =

Agan X X+X-d-d-x—d-a =38
SRC!] 1% -1 = 8 {eiq_|X1=
ERI =3(wﬁmwwﬂ%wm%
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SEEIOT 19 | g iR b, o fau wed |a albl (Cauchy-Schwartz
TR |

T S g2 STEiteh Wes ®9 W TR ¢ AR G=0 P b =0. 9% ¥ 9 feorfq o
TI UM B % 1G-b1=0=IG11b|. 39T BH Headl &l & 1% 1dl=0#1b1 a9 g5

- B C
la-bl - 5 ﬂa«\'b
T lcosOI<1 THera =l /g
_ B A > B
i la-bl <|g
lallb| f1 10,21

SATETOT20 T WY 5 qen b o o€ ®Wd [G+b1<ldl+1b | (Frosi-srafie)
T § g€ srfhen, I feufddl =0 5 =0 ¥ TS €Y ¥ T T (F 2)| WA
oM ity o 1dl#0#1b | =

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

=Gl +2a-b+1b P (3w oHEe wH fatE ?)
< lalP+2la-bl+b (Fifs  x<lxlVxeR)
< lalP+21albl+1b? (ST 19 9)
= (lal+1b1)?

I1a: ld+bl<ldl+1b|

| Teouit | A fe-srafie § ST uRon e @ (SR SEE 20 H) e

lG+bl= ldl+Ibl,dd

IACI = IABI+IBCI
fag A, B 3R C 9@ <wifan 21

SETETUT 21 R T f8g A (<20 +37+5k), B({+2]+3k) 3R C(7i —k) 5@ 2
el B9 U H o

AB = (142)i+(2-3)j+(3-5)k=3{ - j-2k
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BC = (7-Di +(0-2)j+(~1-3)k =6/ — 2] ~ 4k
AC = (T+2)i +(0=3)j+(~1-5)k =97 —3] -6k
|ABI = V14, [BC|=2414 sk 1ACI=3/14
FHITY | AC| = 1ABI+IBC|
ar: fSg A, B 3R C @@ ¢

S 21 H oA T - AB + BC + CA =0 Wg iRt oft faig A,
B 3R C fsyst o wfiel o1 frwAfor & s €

|[wroamaett 10.3]

1. < wfeel G aen b o 9RA HEA: 3T 2 ® 3R a-b=+/6 © @ 4aMb
o &= &1 BV G Hier

afee {—27+3k 3R 37 -2+ k% &= H FHIT F@ HHfS

|few [+ j WOEE® [~ A 9E 706 it

TR [ 437+ 7k 1, GEA 77— j4 8 T W& Hq shifs)

Tuiisy for KU gu Fefafad @ afcel & @ g ame gk 2,

wm A W N

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

6. AR (@+b)-(G—b)=8R1al=81b| B d |4l W& |b| 7@ i)

7. (3d—5b)-(2d+7b)% TH @ HifT

8. < |iewl a 3R b ok YR F1a HIfSC, AfE T7eh IRE0 GAE € R T & o
WW60°%HWW§F@TW%%I

9. If TH A 9w 4, o fau (F-a)-(F+a)=12 g @ 1% I wifSu
10. ARa=2{+2j+3k, b=—i+2j+k 3R ¢=3{+ ] HATFREFF a+Ab, ¢
T od g, @ A HH FG RIS
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11.
12.
13.

14.

15.

16.
17.

18.

Tfora

Twien foF < YA Afeel a @Rk b & f 1@ lb+1bla, |alb—1bla ™ a2l
e G-a=0 3N G-b=0,d G j o ar ¥ w1 Fepy Feprenn ST Gehal 22
I G, b, ¢ W WY TH YR BT G4b+c=07 a-b+b-c+¢-a% aH
M shifa)

I G=0 Fwa b=0, 79 a-b=0 Rg AT H TA B EwAF T T
Th 330 G 3 IW & Yfie SIS

7fg ferelt B19s ABC o ¥ A, B, C w591: (1,2, 3), (=1, 0,0), (0, 1,2) € i
ZABC 9 15Ul [ZABC, |f€3li BA T& BC o o= &1 &0 2]

T3ifse foF fag A(1, 2, 7), B2, 6, 3) 3R C(3, 10, -1) ®@ 2l

Toitzn fiF wfewr 20— j+k, §—3] -5k 3R 30 -4 -4k wF TR IS F
3ol 1 T e 2

% IR AiE 4 1 qRA ‘@ 7 IR A Tk IR AR ® A Mg Th A
afew & =g

(A) A=1 B) A=—1 (C) a=IAl (D) a= 1Al

10.6.3 Fﬁ ?—'Iﬁ'?ﬁ &1 @ieor TUTTERA [Vector (or cross) product of two vectors]

s 10.2 ® g f-fodia sfaomadt wueifore fdene ugfa =t ==t &1 ot 3|
Tgfd W eFTcHe x-3181 i ATHIE S[HTehY EIcHe y-31&1 T ST STl © al eHTeHeh
-3t w1 foun H U Sfeoned (W) 99 SR B S © (SRt 10.22G)]1

Tk <faqorerd! e Tgfa o S9 <W 81Y i STl i HFIcHe x-3187 hi fegm

Y W YFTHS y-318] HT Wb Fae [oha Sl & d SFRT SFIHS 2-3787 1 3R Teohd HIl
[3TTeRfd 10.22 (ii)] B

V/

3TTeRTd 10.22
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Tfterer 3 J YR Gkwl @ qe b, H 9RY HAES axb
Fafe for ST 2 R axc = 1al5 sin07 % w9 F W
foren ST & STl 0, @ SR b o e 1 FW T SR 0<O<mEl
7e1 i T W wiew W T A § iR b, T W e B A
T YRR g, b qen 7 Tk Seqonedt ugfa i fAffd e @ Vaq@'ﬁmo.zs
(3eRfd 10.23) Aiq Iferomerd! 9gfd ol G W b I WE IAH W I8 A &1 fgon o
<ot B

A% G =0 1@ b =0, 99 6 ufenfia =& ? 31k 3 fefa o &0 axb =0 gRenfia
F 2
ﬁ?,{l'UT:
1. dxb ws |y 2
2. 99 AT G ¥R b Y YTIR dRw § 9@ axb=0 IR IR FHaad AR

a 3R b Th T o GHR (e W@) e

ixb = 0dllb
fafemed: axa=0 IR gx(—a)=0, Fifw gom feafa & 0 = 0 qen f5ef=
feafa & 0 = n, for@@ <Al & frafeal & sin 6 1 7 = & S R

3. aﬁezfaﬁ axb=lallb|
4, ﬁwzﬁzs%wﬁﬁwmwmz j R ke
o (emenfa 1024)%1?111?}%%

AAAAA

ix]=k, Jxk=i, kxi=]

5. HfEw UFEA F1 G § & Wie G 99l b o §d & HI0 Wﬁ'wﬂ
o fr=fafad w9 & wra =ian

6. 7€ Hagl T § o Wiy kel e Tt 7 g © it axb = —bxa
ad § Gxb =|dllb|sin0A, &l g, 3R A4 T Sfaromed ggia i i s
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Tfora

g ol 0, G Wp hl TWEH WHA HHA Bl Sl MeRd 10.25(i) Sew
bxd=lallblsin®a, & b, G 3R A TF Saomed wgfa w AT w@ €
AU 0,5 W G i AR THF A Bl € Aehta 10.25(ii) |

n

(0] 3Tk 10.25 (ii)
a14: A% &8 8 WM o} € foF @ AR b I TF & B % aw §E A A AR A
Tl TS o e T e B UG A IS HI R O (4 B S A T
Y "= & W e g AUl 4 = -
T IHR axb = lallblsin®i
= —1allbIsin®p, =—bxd
U0 4 3R 6 o Gl o
Jxi=—k, kxj=-ieRixk=—j#
Az @ SRb Bqe 1 Hora gemet @1 frefm #w@ & @ e w1 dewd

%Idxl;léamﬁwﬁ'm%l &
1951 b &sTthel sh1 TR o STTHR B9 ST 10.26 75/{\

Gl

A .

@vﬁ%ﬁﬁﬁaaABcamaaw=%AB-CD. D P B
3Tk 10.26

g AB=lb| (7521 €31 ®) 3R CD = |4 |sin®

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

I a 3R b THIA TGS BT Ger Tonsl 1 i Fd € a1 SHid aq9s &
AP |Gxb| % ®T H 9 Bl 2l

Reprint 2025-26



afeer ssmforg 375

aepfa 1027 9@ &9 U € fF @A@
=q¥sl ABCD &1 &9%d = AB. DE.

WY AB=Ib1 (fgar gam ), i

DE=lalsin® 31qd:
AR =qds ABCD &1 &5%d =
3TTeRTd 10,27

Iblldlsin® =1adxb|

319 TH <9 qUATA oh & Hequl U1 i AT &l

TEUT‘t’Il:f HfeeT qUAT T AR W faaeer F=H (Distributivity of vector product
over addition) I g, p 3R ¢ F A< g IR AT afew €

(i) A@xb) = (Ma)xb=ax(Ab)
M AU AR G oK b uesw W BEN: af +ay) +ask 3R b7 +b, ) +bik

jok

i
feu U € 79 39k GRY AR Gxp = |4, a, a5 g A S Hhar 2
b, b, b,
T g9 U ©
Gxb = (aji +a,)+ak)x(bi +b,] +bk)
= ab (I xD) +ab, (1% ) +aby (i X k) +a,b, (jx1)
+ &by (JX ) +aby(jxk)
+ agh, (kD) + asby (k% J)+ asb, (kx k) (Torerd 1 9)
= ayb, (1% J)—a,b,(kx1) = a,b, (i x J)

+ a,by(jxk)+ab, (kxi)—asb,(jxk)
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(FfF I xi=]xj=kxk=03R {xk=—kxi, jxi=—ixj3WRkxj=—]xk)
= albzlg —aby]— azbllg +aybyi +ash, ] — ab,i
(FfR Ixj=k, jxk=i 3 kxi=])

= (ayby —ashy)i —(aby —azb,) ] + (ayb, — a b, )k

i gk
= Cll Clz Cl3
b b, by

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

& @
i J ok
ixb =02 1 3
35 =2
= {(-2-15)—(=4-9)] + (10~ 3)k =177 +13] + 7k
A \5><5\ = J(=17)> + (13> +(7)* =507

SETET0T 23 WY (G+b) AR (G-b) § W YAF o Addd WHH HEW A€
HIC &l =i+ j+k b=i+2]+3k B

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

T W, W a+b AR G—b I R A 7, FreAfafed 57 e ©

~ A ~

i j k
(G+b)x(d—-b) =2 3 4|=-20+4]-2k (=¢, AAHIRM)
0 -1 -2

I¢1 = Ja+16+4=+24=26
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ferelt o1 W < wierer o Bt €1 o1 G +b 3R G — b T SO e
e Giew f \/7]+%i€\ BN R T (G —b)x(d+b) F T RO 2

IETET0T 24 Teh TSl &1 &9%a 9 &iteg fwes ¥ fag AL, 1, 1), B(1, 2,3)
R C(2,3,1) 2l

Tl g9 U ¥ fF AB=j+2k @ik AC=/+2j. fku gu fqs #1 awa

1 — —
—|ABXACI 3
2
ij ok
o ABXAC =0 1 2|=—4i+2j-k
1 20
i |ABXAC| = \/16+4+1=+/21

1
a1d: a1 e 5@%

SETETUT 25 3H THIR TGS 1 SAHE T RIS e Herd o G =37 + ]+ 4k
R p=F-j+k 500 & T T

zor fordl TaiR aqds &1 Hora el G ek p € df SR &FAFA [Gxb | 5N
T BT 2l

~o

QY
X
S
1l

—_— 0 o
—

- s =
Il
[}
~->
+
~o
|
M~
banbY

TaferT laxb| = 25+1+16 =~/42

TH YRR SOYIF &R \f3) T
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1.
. AR G+b 3R G —b I e TN H e e 6 TSR G =37+ 2]+ 2k

10.

11.

12.

[os=marett 10.4]
e G=i-7]+7k SR b =31 -2]+2kdl 1Gxb | HIST

R p=i+2j-2k @

. IfE Tw AEe 9w a,f%wu%,}#wu%aﬁ?éaﬁwu@%we

A S A O T W A IS SR SHH! G U G o "k Al 1 i)

. TuIeE TR (G-b)x(d+b) = 2(axb)

A SR p I S, afE (20 +6] +27k)x (7 + 4 +pk) =0

. e e @ a-b=03Naxph=0.9R% a R b & IR A M9 F Frehy

et TFd &2

. OF efto 9fe®T 4, b, ¢ HE: alf+a2}+a3l€, b1f+b2}'+b3l€, clf+02}'+c3l€‘c§'ﬁ

w9 ¥ XU g ¢ 99 SWiEy fF ax(b+C)=dxb +axc

. ARk a=0%1Eb =0 qd axb =0 B T T facm g 87 3T gfed W

IW &I gfe HifSw)

. Tk TS 1 esrhet i ehifere ftEes 3 A(1, 1,2), B(2,3,5) 3R C(1, 5, 5) %

Toh HHI =S T Al 1 SIS, Skl Her ol |iest 4 =7 — ) +3k 3R
b=2i—7]+k g it €
M efifse |feer a3 b 38 YR & fF 1d1=330R |5|=%,aa axb TH

T |E9 & A 43R b ok &g H FI e
(A) 1/6 (B) m/4 (C) 13 (D) ©/2
T 94 o I A, B, C 3R D e feufq gfewer swon:

~ 1/\ ~ ~ 1/\ A~ A A A A A A .
RACYARSEREIALIS i—%j+4k R —i—%j+4k,%\ F1 & B
1

(A) 5 (B) 1

© 2 (D) 4
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fafaer sergvor
IERI0T 26 XY-ad ¥ |t Amres wigwr fafaw)

T WH WG fF F=xi+y), XY-a0 § Tk HER @E9 © (SR 10.28) 1 w4
3MTepial o STTER 8 U & o x = cos 0 3R y = sin O (T | 7l = 1). sEfeTy g9 Higwn
ol

7(=OP) = cos6i +sin 6] (D
& ®Y 4§ for@ ghd 2
TR 171 = Jcos* 0 +sin?6 =1

P(cos0, sin0)
% A
OP’ = cosO1i
% ,'\
>X P'P=sin0J

<

r 0
X

\ 4

3TTeRT 10.28

S-S 0, 0 ¥ 21, 9% URafid g1 @ g P (3Mpfd 10.28) amEd faem § o
X2+ y? =1 T ST@UN Tl € SR 38 Geft wofera feemd wfwferd €1 em@: (1) 9 XY-
a1 | Yok W |Gl U el @1

et 27 Ak fage A, B, C 3R D, o feafa afgwr wmer: {+ j+4&, 27457,
3 +2]-3k siR7—6)—k ¥, W T@si AB TN CD o <<l T IV T1d HiforC
e HifsT f AB 3R CD 5@ ¢l

T e FU fF A 6, AB iR CD, & = 1 10 £ @ 6, AB 3R CD & <= &1
off hro7 B

S| AB = B o1 feafa gfger — A1 feufa wfsw
= Q45—+ j+k)y=i+4]-k
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BRI |ABI = 1 + (4 +(-1)* =32
Tt YHR CD =—2i -8+ 2k 3RICD =642

AB.CD
Ad: cosO = —lﬁllc—Dl

1(-2)+4(-8) + (-)(2) _—36
T 362 36
FifF 0< 0 <7, 399 < g1 € fF 0 =n. 7€ 9@ & fF AB 9 CD T T

& W@ 2

=1

Tareheaa: TB:—%CTD,WWW%@ IR cp W@ Hiew T

SETETOT 28 WA AT g, b 3R ¢ o WK 38 YHR B 6 |G1=3,1b=4,1¢1=5
3R T ¥ e, o9 I AR o INTEA W oAded & @, [G+b+¢| T ity

T A EME®E a-b+6)=0,b-C+a)=0, ¢-(G+b)=0
S lG+b+CP = (@+b+C)-(@+b+7)
—d-d+a-(b+3)+b-b+b-(G+7)
+ C(G+b)+CT
=1alP +1bP+I1¢P
=9+ 16+25=50
ERSligl la+b+¢1=50=5/2
SEETT 29 AW WER d4,b IRE wiEH G4b+c=0 H HIE FW@ B AR
lal=3, |bl=4 3R |¢l=2 AU w=a-b+b-¢+¢-a 1 94 @ Hifs
T iR G+b+¢=0,3afT 70 AR €

a(a+b+¢) =0
e G-d+a-b+d-¢ =0
zgfem a-b+dc=—-al =9 (D)
KSE b-(G+b+¢) =0
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a-E+E~E=—|B| —-16 )
b )

Q
A
+
@‘
A
I

4;

(2)3ﬁ1(3)ﬁsﬁ@ﬁmmmﬁ%
2(d-b+b-c+a-c) =—29
29

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

msow&wmwaﬁ?ﬁ i, j 3R k, I afomad gsfa oF Ame

~Jj, B=2i+j-3k, @ B H B=f, +p, F T H sty =i = B,

#W%aﬁi B,, & & oiaer 2
T AF Wi B, = Ad, A T Sfew B 1 B, =300 — )

EC| B,=P-P, = -3 +1+N)] -3k
E2lED B,, & W w9 & wElT G-, =0
et 32=30)—-(1+A) =0
3r%an _1
2
3, 14 1. 3. &
W Bl:EZ_EJ 3ﬁT B2=51+E]—3k
T 10 ¥ fafaer gonacit
1. XY-9a ¥, x-37&1 ! oA <9 o T amred f59n § 30° 1 v == arefl

ek Ty fafau)

ﬁgP(xl,yl,zl)GﬁTQ(xz,yz,zz) i THeM arel wfewt o 1w sees S g
M shifra)

Tk AgHT UfT=m 90 o 4 km =il 81 3Tk I 98 SR ¥ 30° U= HI
o © 3 km =erdl € SR &b Sl 81 W o YR fog o eigent i faeema
1 hiferq)

IqfE G=b+¢, 9 FN 98 GA R Tk 1dl=1b1+121? 394 ST &1 gfe i@

5. x 1 9% UM T HIC 596 AU 17 + j+4) TH AEE W@ 2

Al G=27+3j—k 3R b=7{—-2j+k o TROTH = FHR TH TH G
T HIFST FrEerT 9T 5 grs 2
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10.

11.

12.

13.

14.

15.

Tfora

C A G=i+ j+k, b=21-j+3k R F={-2j+k, W 24— b+3¢H

AR Teh A GiGY AMd hifey)

. <uisw R fog A(1,-2,-8), B(5,0,-2) 3R C(11,3,7) ¥@ & 3R B g7 AC

i faafsd T e ST A Hifeal

. % fagsti P (26 + b) @R Q (@ — 3bh) i THeT™ areft {@n &t 1:2 o 9 o e

famfsa s ot fog R 1 feafd @i 9@ *ifSm) =8 o 3emse fo fog P
W@rEe RQ &1 we forg 2l

T THR TGS BT TA oG 27 — 47 + 5% 3R 7 -2 -3k T 5o fawmoi

AR Teh A TR T ST SERT &hd o Fd Hifer)

TEeT fF OX, OY Wa OZ 37&ff o ¥ ek goh gU A3l i Seh-hiamed
. (111

o £ o) ¢

A ST G =1 +4j+2k, b=3-2]+7k 3R ¢=2i — j+4k. T Tar Gl

d T R ST G @R b I WaAa € R ¢.d=15

TR {4 j+ £ T, WRE 27 +47 -5k SR Af+2]+3k o ATES wY feem F

Ak |G o WY (Y [UAES | o e € A ) 1 I 1A Ty

I G, b, ¢ THM URAH ol TR weed Wiey € df <9z o 9wt G+ b +¢

afeeli g, b e ¢ o WY SR g1 §3T B

fas FINT & (G +b)-@+b)=la P +1b 17, A 3R Foa Ak G, b oo 2|

TR g e 6 520,620

169 19TF o U9 | F& W H1 T97 HifS4|

16.

17.

e < Afel g R b o 99 F HUOT A G.5 >0 B AR:

o T
A) 0<B<— B) 0<06<—
(A) 9 (B) 2

(C) 0<b<m (D) 0L06<T™m
M AT G 3R b < A Oy § SR Sk S H FU 0T @ a+b TH
s Gy § At

I o o 2T
A == B == C == D ==
()64 ()63 ()62 ()93
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18. L.(xk)+j@xk)+k(@x]) w1 a0 2
(A) 0 B) -1 ©) 1 (D) 3
19. afz < |feell g 3R b ok a9 1 FI01 0% A 1G5 |=ldxb | 19 0 FTE B:

A) 0 B z C x D
(A) (B) © 3 (D) ©
QrTST
& T &6 P(r, y, ) # Rofd W@ OP(=F)=xf + yj+ 2k & R aRAW

Je+yr+ 2 R
¢ T UKW o A ek 3ok Keh- 3T e § SR HAN el o WY
39k 989 i Fefid & 2l
¢ TH T w1 uRHEw (1), Reb-UE a, b, ¢ IR Reb-HMAE (I, m, n)
frefafed w9 § gafud 2
a b c

l:—’ m=—, n=—
r r r

o e 1 = gl B HE W o W SR Ewiew 9 (e

o < TE-enfn wiegh w1 A T W g wqes o ot @ 9w e @
fornt dem gemd feu gu wfew 2

¢ UH afesr &1 A A TOF ghek 9fimmer w4 o | ufRkafdd R <

? 3 A1 WM YT 312E SRUcHs 8 o 3TIUR Ui f&u shi | M
fere foroi T 2

¢ fSu gu gfcw g o faw afew &=i, G & e o W wfew 2

lal
o fageti peir Q formor fearfa wfker swwer: g aikp €, &1 foam ol W@ w1
m s 0 ST § PR S A g R el aRw ) PA T g,

m+n

mb —nad

faasH W (i) A faqs W, % ®9 § 9 2 e

m-—n
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& TR 5 3R p b < 1 10 Q7 Al STRT S PHABA G-b =1G11b | cosd
o &9 H U el 21 3% 5.5 < g @ o WiEwh g iRy ok " w1 B

i b

1Glb I & W B 2

¢ AR T AN 52k ) o o 1 BT 0 A TR WEA OAEA
axb=1allb|sin@nh 9 H Y g1 71 S&l A Th I HEH FE@ S
4 3R p ! FiHAfAd w6 O dc o odded € Al g, b IR A Sr&omed
TraIfoe fdene ggfa i fafdd & 2

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

‘9’, cosO =

Zl+5 = (al+b1)f+(a2+b2)}+(a3+b3)]2
MG = (Aa)i +(Aay) ] +(hay)k

ab = ab +ayb, +asby

i ]k
ﬁ( Zle; = |q bl (&)
PP\ C,

ofaeTias g=yfir

Wwaﬂsﬂf‘]:{aﬁ? 9T o Teh 955 992 (vectus) @@&T%W
a1ef ¥ TE w ST wfew fagia & yofa faer &t fafa w9 1800 %
AU WA ST ®, S@ Caspar Wessel (1745-1818 €.) 3R Jean Robert
Argand (1768-1822%.) 7 38 91d =1 99 fhan f wh feens da o fordt fise
@EE S WEEd ¥ Th G QL&A q + ib %1 a9 fe=m &y foa
S Fehdl B T SRS MiTa, William Rowen Hamilton (1805-1865%.) 3 70+t
q&ih, "Lectures on Quaternions" (1853 'sc.) T fS Weree & fau |k s &1
TN F9H U8l fohdAl ol Sq=ddl (quaternians) [F® Hv=a st fawt @

e % §C a+bi+cj+dk, i, j, k % ®9 @ =R arEdtas g@mns w0
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T 1 2free fafy afzer =i H-forda sfafer o qom &1 =) 9@En =1
T o1l TUMY 80 F8i 39 o1d o1 Sk 31699 il foh @ i Hehou 3K 37oh
AMTHS 1 fo=R 9ga- &l w8l ¥ Plato (384-322 341 U8) & T fred wa AT
iR SR SRR Aristotle (427-348 61 Te) % e § & ol 39 9HT 39
MR i weqa ot T 3 1@ sifes aall st wga fohan 3! THIR agyst
o AR A S W 9 i ST Hehdl 21 9ol o gareH %1 @@l faw, T
el BT A |l &Y § foha1 ST Fehal §, 1 @S Sterin Simon(1548-1620%.) g
e Jal i fefd o 1 TE1 9 1586 | 31 T INUYETh, "DeBeghinselen
der Weeghconst” (351 &% i hell o f9GId) | 9l o JANTHA o SAMHAT
fagTa =1 foaeror fohan o fSeeh SR Fifsent o fash o T q=1 9fedd gal
R 3Heh a5+l AT i SATh Fehed T ok FHIT H 200 99 & T

T 1880 H UH ST “Aifdeh WS S MUTd"  Josaih Willard Gibbs
(1839-1903 ¥.) iR Wk S AT Oliver Heaviside (1850-1925 %) 3 T
Tqeedl o SRt (3If<ET) 9N i HIedeh (TEET) 9 ¥ Yereh hid ¢ Hige
fargetoor 1 gor feman om T 1881 3R 1884 H Gibbs 3 "Entitled Element of
Vector Analysis" ™% Teh @HWW@I ELS) Wﬁﬂ'ﬁ&"ﬁﬁlﬂ Tch ShHASG
T i foeror fean gam on qenfy |fken o6 STIyErT 1 (%90 i &l Hifd
D. Heaviside 3T P.G. Tait (1831-1901 £.) &l 9 & fS=i7 3@ fawa & forg wefe
InTeH e 2
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