-
RUEL 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)

o e Sfed | B9 3 ge fHerd ® Si9 TR staeRt

S 1 82 Uh Bedid o Facel i o791 &t 39 o

T faarE & w1 wgaH & fau it W R iR

TR HAT AMeT? Aqalh sify fF Jom g9 &

Forferd ST 1.6 HieX B Hehal 81 TE ThH U R B

Tftafea €1 T Tfert sifer weard €1 donf T ged

F SN TH T U@ 7 (B I9a wed &) oo

medfEl ot wfed 9w & wo-we feen (e

<o figenel feor ¥) o aftnfe 1 U wfeEr gt

FHEArd 2| o, ikt T it § 3 E TR

F1 el ama: sifew wfeel, S e e, gemm, 5051568,
AT, T, WicRieeh 3 Ue wiee i S fon foreenmas, o, @R, =, 9R, Ha,
faem &= =1 o senfs sgen faed )

79 @ o 70 Uil %) F5 MURYd Geheunrd, gieen 1 fafa= wfmarnd ik
ok SSig Ta SATHA IOl a1 AL | 37 FHI YR o TUIEHET b1 Fimferd
w9 GiEe H Gehew &1 g eafd a1 T IR Sudsd =faa & o gt e
SYFTTE T 3R YR w2

10.2 8 TIRHA WT@ (Some Basic Concepts)
e e T forelt et steren f-farta siafier o 1 18 ot @ 81 ) o fmr &t
TR © 39 W1 ) <) Rt YeH 1 S SRt 71 39 a1 § 9§ Fifvea fan At &
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ff T Y@ e Y@ weerd 2 [t 10.1 (), (ii)] |

@) (i) (iif)
3TTeRfd 10.1

o7 Ufera HifSw for afs 50 @ ¢+t t@mEE AB d% Uiaafyd &3 3d § ad
T A @ fepelt W feem At Y@ < W ufr fuifd e s @1 59 TR B U
fgee s grw el B (3Rt 10.1(1ii)) 1 974 T few YEmee o i ue fawm
T B
afterar 1w e ufdn foes oo we ke <H g ®, |k seerd #)

e e for e fiwe tares wfwy g @ (meRfa 10.1(i)), ™9 AB @1ermn
TURUE: g, o &9 § Ffde w8 R 39 9few AR ' eton wfikw ‘g % w9 o
Ted &

e fog ARl 9 9wl AB RY 2iar 8, Ry g see € 3R o7 fag B <&
W G AB , TS Bl § 3ifaw g sheear €1 e wiee o yrfues wd sifa fagad
o o w1 0 Wikw w1 URA (S1Uen aE) FHEA € iR TH |AB| S 1615k
w0 ° ffdee fran st 21 @R 1 frem afsw 6 fewn 6 Al s 21

Fifeh e Hft o ForeHs T I € $qfeT Hehd |G | < 0 T hiE
a1 el R
feafa |fesr (Position Vector)

Fem X1 |, f-fodta <feromad! wusifors fdens ugfa =t wor wifag
(3meRfd 10.2 (i)) | afer § 7a f§g 0(0, 0, 0) o |Her T W@ g P ofifere fomeen
e (v, y, 7) B1 @@ wfew Op fSe O iR Pww: URfves we oifm fog €, 0=
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Z Z
N N
A B
P(x’y’z) ? ?
- =2 7C
r
> >Y
0(0,0,0) Y ()
X @) X (i)
3TTeRfd 10.2

Ty fag p o1 feafq afkw searar 21 < 9 (e X1 9) &1 STER % ¢ Op
(31T 7 ) 1 ufRkEm frefafad 9§ ue g @

|OP| =+/x*+ y2 + 77
=ZEeR | ga foag O o wmy, f9g3ti A, B, C senfs o6 fRefq afse 9w 4.b,¢
g fféwe fory S € [eeRfa 10.2(i)]1
fase-=ra1ET (Direction Cosines)
T 45 P(x, y, z) o1 frerfa gfew ﬁ)(awf)aﬁméw%w&f 10.3 ® ggrian
T B WG 7GR x,y TS z-31&1 1 e GunStl oh W1 1Y T HH: HI07
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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-h1aTg & GHMU H&d /7,
mr W& nr A< féﬁﬁq—wmﬁ%aﬁ?ﬁaﬁm a,bﬁ%c@ﬁﬁ%ﬁv‘ﬂ
ST 2

| Tooouft | &0 e R Thd € TR 2+ w2 + = | WG GEER: @@+ P+ # |

10.3 afeent o R (Types of Vectors)

I |G [Zero (null) Vector] TF FfEer forgeh yrfaes wd sifom fog gurdt & €,
Y[ HEw FEA € SR 38 0 o w9 § fAfdse o s @1 g afkwr @ wE A
faen oM T HY S G FAfE gHRT IRE I B @ e fasheud: TR IS
oft feen oRor forw gU AT S Wehe 21 WY AA,BB v Wiyl &l fefud w )
T TfE9T (Unit Vector) T T TSeeh IRET0T T (3126 1 T61E) ® R |iey
e 81 fmdl iR gu afger a +1 fgen o qme afew &1 g9 fafde faran s 21

|g-3MMfaw AfEIT (Co-initial Vectors) T 312@T 31 Tfger fowent ta & uRfye fog
2, U8 enfey afser sheomd €

W@ TfEIT (Collinear Vectors) g1 31ere 3ifies |feer afE we & Y@ & gdia 2
3w wfew wEan €|

HA |fE9T (Equal Vectors) 31 |iEIT g qon ) THM GE S8 € AfE I9eh TRATT
we feen A €1 SR G =b % w9 H foran s 2

FUTAeh afe9r (Negative of a Vector) T& Hfw fawer fmm fu gu dfser (A=
e AB ) o waH @ g fowet feen fu g wfw w1 fon o faoda 2, fau gu 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 ST HT 3R JATRTT 10.4
&l
() GI-afew (i) SAFdH-sAfeEr (i) S-HigET
(iv) Tfa-efew (v) a-sife@ (vi) 9w
SETETUT 3 SHMA 10.5 | ®F ¥ Al >
() @ ¥ ‘
(i) THA B e
(i) TE-omfEm ¥ Y
— P
- 1 UTeR b I\
() 9@ |fewr : g,caend
(i) w9H |fW: g dené 3Rt 10.5
(i) TE-3mfEw AW : h.éqnd
[woamae®t 10.1]

. SW H 30°Yd H 40 km & oy 1 sedd frequr wifsm)
. Trfafed wmdi w1 sifewn v wfew o w9 F gofiag wifsw)

(i) 10kg (i) 2 HR IW-ul¥=m (i) 40°

(iv) 409 (v) 107" o (vi) 20m/s?
. FrAfafea =+t sifse @ dfcw IR & €9 4 gofias S

() FHA HTEIA (i) & (iii) &

(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 |fIIN AT TR (Addition of Vectors)

wfew AB ¥ WHRUE: BAN @ § fig A9 fag B C
T fazemu| s1e ws U feafq &t ==t Fifey foed

T wSH! fag A¥ fog B d% ol © X 38 9%

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

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

AC ¥ urd g1 @ 3k 38 AC = AB+BC @ &9 A B

F sifreraa fan S 2 FF 107

Tg Wiy I 1 B 1w wEern 2

T, A BAR U & GRS g 9 b €[S 10.8 (D], A 37T AN A6 HE
o foru =% v feoifa & T 1 8, A T 1 R g S % o g & s
=l S [T 10.8(ii)] !

C
\,? .
< .
zo X .“ b
D

® (i)

-
d

sy

9

c
3TTeRTd 10.6

=
\

2018-19



446 TTfoTd

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 € for fondlt frgst =1 qemeti =l afk wek % o foran S d 98 g
RO i AR URA Tl € s Ui we Sifan fag S e s € [2ehfa 10.8(ii)] |

39 TH G BC *1 & 3@ YHR FHIfST difeh $Eeh1 RATTT |Ee BC,
ofmror & GHE e, W 39! Ken BC w1 fXen o faadia e emehfa 10.8(iii) e

BC’ ——Bcaaﬁaﬁﬁmaﬂaaqﬁﬂaﬂﬁgq[wﬁr 10.8(iii)] ¥ &7 W & fF
AC =AB+BC = AB+(-BC) =~

afeet AC’, G A b o ¥ i Tsfyd e 2

319 et 7t & T R & T fFAR a6 Ul % T F KN F e 5
el Wk e H == B B qe 39 A WA o WiEy i Y @ €, Th g5 5N
A1a 1 fean T A R gE A o U o ST 1 ol 39 & AT o gad g 9
19 e § T T AT W e IE i ©1 39 Ad i gl fa ud e (v
RO A7) oF 9R § Fened foem @ o fou gER 1 wiken amwa w1 Hefataa
fom B

Ifg TR UH Th HHIR =SqHS 1
T Hera et 9 fAefua fee wR 9T
(ufearor wa feem wfeq) < @fewer aqenb
? (STeRfd 10.9) 9 TAMN wgHs *1 &
A g & IwAfTe faIg ¥ e @
oot g T afsen o a1 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 o QA +0B = OC (Hif% AC=0B) S foF g =gy
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

G+b =b+a (SFHfafTerT)
Suufe g9 =gyst ABCD i <ifSTT (3mepfd 10.10) &H «fifslt AB=a 2R BC =5,
e Byt ABC # Ty from =1 ST &
TUEATdE % AC = d+b
T TE iR €, TEfeT Sekfd 10.10

AD=BC=h3RDC=AB=a & T: fye
ADC % f9s1 f91 & T & AC = AD + DC

=b+a

i+b=b+a

Torted 2 9 @feet G,b @R %k faw
@+b)+¢ = G+(b+c) (= )
Suufa 7 e, WfEE 4,5 @en ¢ H FET: PQ, QR WS RS § R fawe
T € St TR emmeRfa 10.11(1) 1R (ii) o =wifan e 2

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= U w1 werRd 9 g AW wfewl a@,b ¢ @
INTReT HISIh! 1 STAM fRT o1 G+b +¢ o &9 forad 2
e wife & e wfew o o foe ew o €
i+0=0+a=a
Tl I |iEe 0 |iEe Anhet o fou e gdafie sednd 2
10.5 Ter 3fayT '{ET'H'&'STEF[TTH (Multiplication of a Vector by a Scalar)

oM ofifs for g we o gen ofew ® R A w oifewr €1 @« afew a o efgw A,
Y oHEe T8 Mg o &9 | fafde foren s €, @fewr g 1 eifkw A9 UM sedr
21 e HifSw fF A g off 9fewr G o HE T Giew 71 A Sh 9H wAeHS AUl SRS
T o STER A G 1 3N, G o oM 1edl faadid gt 81 A g o1 qRATT G o 9
HTIAITOM Bl 7, st

NG| = IAllG]
T 29T 9 |fEeT o UM o1 SATHAT =neIsehiul [€9 i HedqT (visualisation)]
AP 10.12 § & T 2

A A
~ N
3TMeRfd 10,12

SaA=— 1,99 Ad=—a S Teh U g1 © foreeht 9@ a o 996 © 3R fgm
G & feon & fouda 81 9fEst —G 9w G &1 HOTHE (SIUET AT U™ ) el
2 R TH UM G+ (-d) = (—a)+a =01 B
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aﬁ?@ﬁ{k=él,ﬁm§3ﬂ%ﬁ d+0, 3@ g Tk T qiew T g 9@

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

&:éla*é?mﬁmﬁ%

| 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 ufmmr 1 2 x
HI: OX, OY 3R OZ el o Y Aok |ieyl Hgend ©
SR TR FE: 7, G ek £ B fAfdw foman s ® (emEfa 10.13)1

9 T 95 P(x, y, 7) 1 ferfa wfew gp ofifSie S f smepfa 10.14 & <wrfan
T B A e fF fag P W d@ XOY W iR Y o w1 R fig P, €1 36 WK
TH 3@ & TR P P, z-314 o TAIR 2| FAfF {, j WHk FE: x, y T -3 o SIRA
T | § SR P el okt AR o STER &9 W ¥ fF PP = OR = zk . 36
JohR @zazyjﬁ? Tszf.WW%ﬂW%ﬁF

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 &9 | 9«
Bl B

fret ot wfeer 1 98 ®9 U2 &Y FHedn ¢ T&l x, y U 7, 7 o ACY HLh
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 ILHUFIRG YA &1 & IR FAN HToh qd T4
1 ST Tkl 21 T e I § foF wERm Bgs OQP, H (WA 10.14)
|OP, | = \[I0QP+IQPP =/x* +’
S FHeRToT B OP P, % &9 W § %
|OP | = /IO, P +IPPP =’ +17) + 2°
3Fd: Torelt W 7=l + yj+ 2k B AR NF|I = |xi+ yj+zkl=x>+ )" +2°
& ®9 H g Bl 2
af% 2 Wi G SR b Tk T H B g, +a, j+a,k b +b, ]+ b,k T R
T E A
() wGfeel a R bt =
G+b = (a+b)i+(a,+b,)]+(ay+by)k o FI T < Bl 2
(i) ¥feer G 3R b *1 W
G—b=(a,—b)i+(a—b,)]+(a,—by)k F 9§ U< Tl 2|
(i) | a 3R b T9M B) 2 af% 3R shee Afg
a =b,a,=b, 3R a,=Db,
(iv) Toeht aifger A9 9@ g &1 oE
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. 319 Uferd &Y ehd € foh Aok Torell off W o fore wfew Aq &wem wfcwr g &
W@ 2| aad § {9 4 @ik b o vt 2§ A9 SR e At T e
YA G A, 1 S ® @ik b =Aa el 3 Gfkwr @ 3R b s U H KU
TUE, A d=aif +a,) +ak 3R b =bi+b,]+byk , 79 N WY TG Bt 7
Ifg 3R ket 9
bi+b,j+bik = Maji +a,] +ak)
& bi+b,j+bk = (Aa)i+(Nay) ]+ (hayk
= b, =Aa,, b, =ha,, by =Aa,
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,nwmﬁﬁﬁﬁ—aﬁw%ﬂa
Ii +mj + nk = (cos Q)i +(cos B)j+(cos ’y)lg
e gu wfger =t Ko o 9mes qicwr © w'i o, p sy K gu wfeer grn s x,
yUS 7 3187 & | ST T HI07
SETETUT4 x, y 3R 2o 0 TG FISTC A TR G =xf +2] + 2k 3R b =27 +yj +k
M B
T o ST TR < afew 99F B @ 9 3R shael 9fg Sk W s THM 2
31q: U gu wicw a3 b W%ﬁﬁﬁ'{aﬁﬁﬁx=2,y=2,z=l
SETETUTS HE GG d=(+2] 3R b =27+ T@ &M |al=1b |3 2?50 A& 4 3R b
T 2
g T =17 +27 =5 SR Ib =22 +1 =5
AT |1 =1b | Ry & gC AiEe Tar 72 € i gk T e 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

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

1 S A A 2 ~ 3 A 1 ~

AL A 3 — k

zgfeTu a i 2i+3j+k) ,—14l+ T4]+ m
SEETOT7 WY G={-2] % SHRW Tk uW qiw I wifew fSEew aimmnn 7 5w 2

- A_La _L 2 % =L¢_if\.
mm@waimwmmlma-ﬁo 2)) N \/EJ%I

_ A Ly 24) 7, 144
wﬁqa%aﬁ%ﬂﬁwqﬁqmwm7a=7[ﬁ—ﬁjj—ﬁl \5]%\'
SETETUT 8GR G=2i+2] -5k 3R b=2{+j+3kh ATRA & TR HAGH

GiEeT A1 Shifery|

G+b=c, S c=4i+3j-2k

iR 1G] = 42 +3% +(=2)> =29

I PPN

(4 +3j-2k) I S

k
NIRRT
SEETOT9 WY G =0+ ]~ 2k o eh-oruma fafEy i sueh! Ferad ¥ fep-sh e
EIcCAIS I
ol & Sifeig foh afeer F:xf+y}+zl€ éﬁﬁ?ﬁ—?ﬂﬂcﬂﬁ a, b, c TS o, HUN T
x,y,z%ﬁ%lWﬁq@ﬂﬁﬂﬁmﬁﬁ%’%a=l,bzl3ﬁ'{c=—2%|3’*{:
qﬁl,mﬁ?n@@ﬁﬁﬂ%ﬁ?—ﬁw%ﬁ:

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, = (%o + Yy ] + 2.k) = (x,0 + v, ] + 7k)
= (xz _x1){+(y2_y1)}+(zz_z1)]€

W ?PZ. El qﬁ':"m |P1P2| =\/(x2_x1)2+(y2_y1)2+(Z2_Z1)2 éh‘ &g ﬁ‘EIT‘?I

Bl B

saEoT10 fagst P(2,3,0) T Q= 1, -2, —4) &l e aren t@ PR Q &1 W& =

SIENISIGEETIS I

e it WY PYQ®! T g B, Tqga: P Uiy fag € &K Q sifaw fog 2,

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

PQ = (—1-2)i +(-2-3)j+(-4-0)k

g PQ = —3( -5 -4k

10.5.3 @< GF (Section Formula)

oM wifST get fag O o wmer P iR Q 7 fog © frient Q

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

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

R EW T &R ¥ famfaa fean <1 w@ehar 21 &fa: ¢

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

A HE 21 B <A feafaE w uw-Tw ek o €l
feafa 1 S@ R, PQ &I 3fa: Taurfaa wwar € (3merfa 10.16 )1 AR, PQ &I T4
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 =ar © 1 feafa afew

ﬁ=mbinaéﬁwﬁ'waﬁm%|
n

m

frafa 11 v« R, PQ @t @@ fawrfea =t @ R
( 3TMERTd 10.17 )| IE AT HT &H TSk o oI
T U % &9 § Bigd @ % W@r@e PQH m:nh

6]
Wﬁwﬁwwwmqi,e,, %:ﬁj

n
1 feafa wfer ﬁ:mi:zaaqmﬁgmm%, afeRfa 1017 P

feoguit afg R, PQ &1 AeA fog @ At m = n 3R s@faw feafa 1 @ pQ o weA fag R

wﬁaﬁrﬂﬁ{ﬂﬁ=a;béﬁwﬁm|

ST 117 fig P afR Q wifery fomer feerfd @fest OP=34-25 @R O0Q=a+b
21 T U@ fag R =1 feorfa wfew s ST S Pud Q &1 frei el Y =1 2:1%
U o (i) 37 (i) =T fanfsa s 2

T
() P 3R Q! T arelt @ =1 2:1 % U o 3fq: fawifoa & ot &g R

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

3 3
(i) P 3R Qi fiei =Tt 1@ i 2:1 o SFura o wrer 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

[wmaett 10.2]
1. fFrafafea afcel & afmm &1 aRee Sifaw:
a=tejek b=2i-7j-3k =ivgojo ok
T 9 A | fafte= gk fafaw)
M feem =t 7 fafy= afser fafaw)

x 3Ry & A T FAC @fE w20 +37 9 o + ) wEe e
T |G 1 R g (2, 1) © 3R @ifam fag (-5, 7) €1 5@ wfgwr o sifew
s Gfew s G S

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 TR F6 HIQ)

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

9. feu gu @S a=2/—j+2k M b=—i+ -k, s fou, wfw a+b &
sHfe Ak iy Ad wifSw)
10. ®fe® 57— j+2k & orIfew ww Uw wlew A Hife fowe o 8 3w 2

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

wn A W N

=)

2018-19



456

13.

14.

15.

16.
17.

18.

19.

o
fogati A(1,2,-3)Td B(-1,-2, 1) & faa™ act Td§ A" B &1 W& = afw
%1 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 gfse 3@ wifsm

T fageni P(2, 3, 4) 3R Q(4, 1, -2) 1 i orel wfwr o1 #ex fog wma shifs)
TeieT o g A, B 3R C, foror feafa wfeer svwen: =31 -4 -4k, b=2i~j+k
AR =0 -3] -5k T, T THERI 97 o Sl o1 Fmio e €

19T ABC (3Tpfa 10.18), o o frfefaa & & s @1 %eq o 7@l 2
(A) AB+BC+CA=0

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

(D) AB—-CB+CA =0 TR 10.18

afs @ IR b % we wfew § @ Frefated § @ S @ weR we A E
(A) b=)\a, fegiatfeer A5 fom

(B) a=+b

(C) G R b o HHNE WZsh FHEIE! el 8

(D) 3 FfEel g qen p w1 fen gum @ wg wRmmwr fafe= €

10.6 =t AfT9N T TUH%A (Product of Two Vectors)

a1eft % T iR o ANTHS U Hesho o SR H 1A R 71 o1 AN SSsvd
Tl o1 TUFHE AR Teh SO Sio Wil i =l T 1 B0 TROT H Hehd B
o <1 TEmeH 1 AET U H@ Bl €, J SR 1 UAh U TE eIl € W
w1 ferfd o &0 5% S IR @ O T Fehd € AHa: 1 %ol 1 fagar uH
TS < ol T HASH| E YRR |iEel w1 quE ot < alter @ qRefia feran s 2
A A UAR Sel IR Tk SAfEw e ® SR |iEe 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. 99 AT fF g ek b X YRR Wew T 9@ 4-b=0 AR 3R Hhda AR
G SR b TER daad € FMq G- b=0e alb
3. ARO=0, 99 G-b=lallbl
fafered: g.a=la P, s 30 feafa 4 0=0721
4. A 0=m, T G-b=—lallb]
fafymea: a-(—a)=—lal’, s for 39 feafa §6, n o TR 21
5. ga;z®3$ﬂﬁﬁﬁqwqu&5ﬁf,} Td k, o fou eq o

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

7. fEw qoEka wH fafa © steiq
i-b=b-a ()
feyT TWHEwS & = Wgyul Ut (Two important properties of scalar
product)

ToTerd 1 (SARY 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)
S orEHE | 3R 2 1 STEN wE W)
=ab, +ab, + ab, (J&TT 5 1 ST FE 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)

HH wife fF ww afkw AB frdt i Y@ [ (W ofifsw) & @ amred fgen & o
IO A B (STH 10.20 W) 7@ AB 1 [ R YET TH GEY P (HA wAf0)
@ foraeRT aftaToT 1 AB 1 cos8| & TR fSraeht faem o1 [t fem o TAE steran faudia g
70 o1 W R R T cos© UFcHe € 31efE BN | WIS P shi Yaiy Gfeel hed &

3R e ufwmor | pl, FfEw Yer W wfkw AB %1 Y&Y weidl ol Seeud:

frafafad & @ ged® amepfa @ |fewl AB 1 t@n [ W yely wfzw AC 1
[eTeRfd 10.20 () § (iv) T]
B

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

9 Ed
A 7 C C ;) A
(0°<6<90° (90'< 6<180")
(i) (ii)
=2 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 o Y89 Wiy @ AB B SR 4E 0 =1 @ AB 1 ¥&Y
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 TTh! FeF-h T

frfafad &9 & W w1 1 Tkt 2l

€

|E|(a-b) q

ai a a a
cost=—-——=—1_ cosB=—2, and cosy=—-
lallil lal lal lal

T8 ft e G 6 |G 1cosar, 1dlcosp 3R ld]cosy FA: OX, OY A& OZ
SRR 5 o AT T sferiq WiRw aav‘mmal,azﬁ'{ a, FHIA: x, y, T z 37&F
o IR 5 o UAU 7| 3Tk NfaRed A 5 Uk Aok Afe € e STkl fSep-hiameH
T e |

d = cosou +cos ] + cosyk

% ®9 T fered o s Hehar 2

TETETUT 13 F WESH 4 $R b o iAo wHen: 1 3R 2 ® qen a-b=1, 9 uiken &
Elcicaicau e cicaisi

T femgan € a-b=11d1=13R1b1=2. sm:

b 1
9=cos’ flba =cos_1(—J=E
lallb| 2) 3
TETEIUT 14 AR G={+j-kdMb=]— j+k o = H BT TG BT

T o 9wl 4 AR b % o= 1 w0 0 T g e @

cos9=f'—b~@rwﬁm%|
lallb|

2018-19



460 TTfoTd

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)-(4i —4]+2k)=24-8-16=0
3T i+b 3N G—b e e g

SEAEIOT16 W G =27 +3]+2k I, W b ={+2j+k W 98U Q@ 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 < WRW G 3R p 39 YR € TR |41=2, 1b1=3 3R G-b =47 |G—b|
[ hifeg|

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

IEMETOT 181 G Weh |k |EW € 3N (¥ —a)-(F+a)=8,d | ¥IF@ ®ifsu)
Tl Fifeh 5 T UEE AR T, T a1=1. 98 off fan gan ® fw

(x—a)-(x+a) =

e X-X+X-d-d-Xx—a-a =S8
37gell X -1 = 8 {eid_1X1P=9
o | %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

SETETOT 20 T W 5 qen b o o€ ®Wd (G +b1<ldl+1b | (Froysi-srafie)
T § g€ srfhen, I feufdal =0 5 =0 ¥ Te ®Y 9 T= T (A 2)| WA
oM ity o 1dl#0#1b | =

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

=G d+ab+b-a+b-b

= 1P +2a-b+1b P (3t oHEe W fatE ?)
<lalP+21a-bl+bl (FifF  x<lxIVxeR)
< 1alP+21alb1+1b P (ST 19 )
= (lal+1b 1>

I1a: ld+bl<ldl+1b|

| Teruit | = foroei-srafiem & wfiem 9RO B @ (SWiE See 20 H) S

lG+bl = lal+lbl,ds

IAC| = |ABI+IBC|
fag A, B 3R C 9@ <wifan 21
SETETUT 21 RS T f8g A (27 +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 <A AR B AB + BC + CA = 0 g 1A ot g A,
B iR C fsgst o wfiel o1 frwAfor =& shea €

|[woamaett 10.3]

1. < wfeel g aen b o 9o %S 3 ug 2 € R a-b=+J6 T A aamb
o &= T HIU AT HiforT

el { -2 +3k 3 37 —2]+kh o= HT HO A RIS

|few {4+ ] WOAE@ [~ 1 Y& 6 it

|iE 7137 +74 1, WA 77 - 4 8% R Y& T i

Tuiisy for KU gu Frefafad @ afcel & @ g ame gl 2,

wn A W N

%(25 +3]+6k), %(35 —6]+2k), %(6? +27-3k)
Tz off uiEe fF 3 Afew WER Th g & oedd ¢

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

7. (3d—5b)-(2d+7b) AE F@ HIST|

8. < |fewi @ 31k b o g T FC, 3fE 7ok afmmon TaH € @i o9 & &=
WW60°%HWWWW%%I

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

14.

15.

16.
17.

18.

afger Semfod 463

T@ien T < YA 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

7fg ferelt B19s ABC & 3t A, B, C 591: (1,2, 3), (=1, 0,0), (0, 1,2) € i
ZABC 3@ &IfSU| [LABC, §f53il BA W6 BC o = %l &0 2]

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

Toitzn for afeer 20— j+k, § —3) -5k 3R 3(—4] -4k v wHwO B &
3ol w1 T e 2

% YR AE G 1 IRA01 ‘0’ B IR A Tk YR AR € Al Mg Th A
Tfwr € af

(A) A=1 B) A=—1  (C) a=IAl (D) a=1/Al

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

s 10.2 ® g f-fadia sfaonadt aueifore fdns ugfa = ==t *t o T3
TSfd W eFTcHe x-3181 i ATHTEd S[HTeRT HATCH y-3181 T Tl STl 8 dl eledeh
23187 w1 foun H U feomed (W) 99 SR B S © (STt 10.22()]1

Tk <feqorerd! e Tgfa § S6 €W 819 i STl shi SFTcHe x-3187 hi fegm

Y W YFIHSE y-318] HT T G oha S 2 d ST CFIHS 2-3187 T 3R Teohd HIl

[3TTeRfd 10.22 (ii)] B
z Z
ﬂ\
. 0 X/ G
3TTeRTd 10.22
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Tfterer 3 J Y@ Gfel @ qen b, 1 WY PHAEA axb 9,
Fafe fo ST 3 R Gxl = 1a@l5 sin07 F w9 F v
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@'ﬁmo.zs
(3TMeRfd 10.23) Aiq If&omed! 9§fd ol G W b H WH IAH W I8 A &1 fgwn o
<ot B
% G =0 1@ b =0, 99 6 ufenfia =2 # 31k 3 fefa & &0 axb =0 IRefa
F 2
ﬁ&TUT:
. axb w |y 2
2. A oS G ¥R b I YR AW ¥ 99 axb=0 IR IR Had AR
a 3R b Th T o TR (e W@) T e
ixb =0sadllb
fafemed: axa=0 @R Gx(—a)=0, Fifw g feafa & 0 = 0 qen f5cf=
feafa # 0 = n, @ <Al € feafeal & sin 0 1 77 = & @ R

3. aﬁ;ezf?ﬁ axb=lallb|

4, ﬁwzﬁs%wﬁﬁwmwnﬁvﬁi j R Kok
faw (amepfa 10.24), &7 W ® T

AAAAA

ixj=k, Jxk=1, kxi=]

5. W [UAhe F1 TR § & W 4 99 b o §" B0 3“3!"'&'10.24
o fr=fafed w9 § ura =iar 2

6. 7€ Hog T § fon Wieer orwe e 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 HH o} € o @ AR b <A UH 6w % qa § E @A R A
Tl TS o e W e B UG A S ¥ HI HT W G g SR 7 T
Y A= & W = g seid 4 = -
T THR axb = 1allb|sin®i

= —lallbIsin®n, =—bxa

. UeI 4 3R 6 & Gl o
jxi=—k, kxj=—{aWixk=—]%
. Al @R b e 1 da qonel 1 FEfd w9 2 @ e & aewd

%Iéxl?laswﬁw%ﬁm% &
1951 o &sthel sh! TR o STTHR B9 ST 10.26 7;/\

G

A .

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

g AB=lb| (521 831 ©) 3R CD = |4 |sin®

3d: f19s ABC 1 &t =%Ilgllélsin9 =%|axz§|

. A% a R b wHIR TGS FT werd qoed 1 Frefud v € o g wges w
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.

9Iq AB=Ih1 (fgar gam 2), «it

466

DE=lalsin® 31qd:
gaT@R Iq9s ABCD &1 &5hd =
TRt 10.27

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

"l'UT‘a'l?f e %A H1 AFTRA W faawer f=m (Distributivity of vector product
over addition) afg é,l; 3R ¢ = afesr & 3R A Tk sfew & 4

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

j ok

i
f2u g0 ¥ q@ TR AW PHARA Gxp = | a, @) 5N @ S w2
b, b, b
TS 89 I ©
Gxb = (aji +a,]+ak)x(bi +b,]+bk)
= ab (i xD) +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
=|a, a, a
bl bz b3

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

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

SETET0T 23 W (d+b) AR (G-b) § W YAF oh wad HHH GEw o

FIC & G=7i+j+k, b=i+2]+3k T
TABA NN G4+b =00 +3]+4k SR a—b=—)-2k
T W, S G+b SR G—b A W e 2, Mt g ged @

]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 Hh Tiew

2018-19
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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) &

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

] — —
“1ABXACI
2
ij ok
a9 ABXAC =0 1 2|=—4i+2]-k
1 20
ESITL |ABXACI| = \/16+4+1=+/21

1
a1d: e e Ex/ﬁél

TETETOT 25 39 THIR TGS I SEHS T it et Herd gemd G =37 + j+ 4k
R p=i-j+k g & W T

7ol fordt gaiR aqds 1 ot ot g iR b € a SHHT &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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10.

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 I TH A FI0T 0
T ® A O T TH FA BT 3R TR el ¥ G % Feh ot A Hifer)
TWIEE fF (G -b)x(d+b) = 2(axb)

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

fean gem e ™ d-b=0 3 axb=0.9RY a R b & IR o &M F Fd
fhTer Tohd €7

I SATC W 4,5, ¢ FO: ayf +ay) +ask, bi+b,J+bk, cf +c,j+ck &
w9 ¥ X g ¢ 99 <wisy fF ax(b+¢)=axb +axé
Ifs a=03a1 b =0 7a axb =0 g1 21 0 foci T 27 ISR Higd T

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

Toh HHI =G4S T Al 1 SIS, TSeeh! Hor ol |iest d =1 — j +3k 3R
b=2i—7]+k g it €

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

o afker & At @ 3R b & &g FH FI
(A) T/6 (B) w/4 (C) /3 (D) w2
T A o I A, B, C 31t D fomer frarfa afew wwen:

~ 1/\ ~ ~ 1/\ ~ A A A A A A .
RACTAREAIALIS 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)

Tl g ofifST & F=xity ), XY-ae § % Uk G@iew € (SR 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(:@): cosGiA+sin9} (D)
& w9 ¥ fo@ wd 2
TIed 7l = Jeos®> 0 +sin’0 =1

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

3TTeRTd 10.28

SH-S 0, 09 2, 7 URafdd gl © fag P (3Mepfa 10.28) e fen # ga
X2+ y? =1 o1 STTX@U Tl © SR 36 Gl wofera feemd wfwferd €1 em@: (1) 9 XY-
T | Yieh Uik Wiy Wied Bial 2l

SaETor 27 AR fagei A, B, C 3R D, o feufq wfger wwer: [+ j+k, 20+57,
3 +2j -3k 3Ri—6]—k T, T W@si AB G CD % << 1 I 1 HiferQ)
e ST fF AB 3R CD 5@

T@ e I fF 3 0, AB 3R CD, % &9 %1 %107 & 1 0, AB 3R CD& i &1
ot I 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
T G262 36
iR 0 <0 < 7, THY W eIl @ TF 6 =1, 7wl @ 6 AB @eN CD T T

& W4 Bl

-1

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

SETETOT 28 WA AT g, b SR ¢ o WK 38 YHR B & (G1=3.1b =4, 15 |1=5
3R 3T § gOF, I 3 W % AMEA W e € A, |G+b+¢| TG B

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

=lalP+IbP+1cP

=9+16+25=50
FHfery la+b+¢1=+/50=52
SETETOT 29 A WRw 4,6 3RE ufdEM G4+b+c=0 F HIE FW@ B AR
lal=3, |bl=4 3R |¢l=2AAM w=a-b+b-¢+¢-a 1 94 @ HIo
T iR G+b+¢=0,3Tf@T 0 A € F
a(a+b+¢) =0
e G-d+d-b+d-¢ =0
zafen ab+dc=-al =-9 (1)
REE b-(a+b+¢) =0
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YA

A _
(1), (2)aﬁ1(3)ﬁsﬁ@ﬁm€qqﬁ%

aq

a~E+E~E=—|B| =-16 e
b -3

Q
A
+
@‘
&
I

4;

2(d-b+b-c+a-c) =—29
29

2u=-29,ie., 0= N

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

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

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

S B,=B-B, = @-30i+A+N)j-3k
iR B,, & W o9 & Tl G-, =0
et 32=30)—(1+A) =0
3r%an _1
2
~ 3. 14 L3, -
W Bl:EZ_EJ 3ﬁT B2=51+E]—3k
e 10 T fafaer goracit
1. XY-aa H, x-3787 ! YATcHes {3 o T adTed {590 | 30° 1 07 §-H arel

e gfewr fafau)

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

d ifSw)
Tk AAgeh! UfvE 5o | 4 km ol #1 U UvE o8 SW 9 30° 9= i
feon & 3 km =it ® 1R T Sl €1 TEAH o IRF9eh fog 9 eigant i faeen
1A il

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

5. x %1 98 HH 9 HIC R AU o + j+k) TR AEE 9w 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
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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 R AC
&l faafsd T aren ST A Hifsal

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

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

T THIR TGS BT TAT oG 2F — 45 + 5 3R § -2 -3k T 9k faewvi ok
AR T A TR T BT SERT &hd o Fd Hife)
TEeT fF OX, OY W@ OZ 31&i oh WY eR F¥oh gU Ayl i fSep-hiamd
WJr(fffj%l

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

TR [+ j+ 4k H, AR 27 +47 -5k IR A +2]+3k & AT T e A
Ak |G o WY A [OAEA | o e § @ ), H A T i
I G, b, ¢ THM URAH ol TRER eleed Giee € al iz o 9few G+5+¢
afeeli 4, b @ ¢ o WY SR 3T §37 B

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

169 19TF o U9 | Tl W H1 =TI hifo4)

16.

17.

e < Afwl G IR b o o= FH FVIOT A g.h >0 B AR:

T T
A) 0<b<— B) 06—
(A) 5 (B) 2

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

M ST G iR b 3 A IRy § iR 3% da # wv 0% @ a+b TH
s Efew ® At

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

19.

*

Tfora

LX)+ 5.Gxk) + k(%)) =197 =
(A) 0 (B) -1 ©) 1 (D) 3
Ife <) el & 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, 7) I feofd 9™ OP(=7)=xi+yj+ 2k € SR wfm

J2+yi+7? B
Tk GfRw ok MY Tk THok fep-31qud e © SR AT stell & Wi
39k 989 i Fefid & 2l
Th GRE H 9RE (), RE-3UE a, b, ¢ IR TReb-HMEEA (I, m, n)
frefafed w9 § gafud 2

b

a c
l=—, m=—, n=—
r r r

IS 1 A g 1 HA W e W SR Wiy 9 (2

q TE-ieH Wiel 1 AN Th TH WHiR wqes o faehul 9 9w g ©
fornt dem emd feu gu wfw <

ek 99T 7 AT A ¥ 0 39k fRA0T &1 |41k 7o § gfafda &2 <

® S A1 WM eHcHR ALl SRS EH o STHR SEeh! X9 1 THM
fera fooid T 2

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

lal
fagati P &R Q fSren fearfa wfew waw: g oirp €, & Mo areft @ i
m s 0 ST § PR w0 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 p ! FHAfAd wE O dcd o odded € q g, b iR A SIeTomed
TraIfoe e ugfa i fafdq w2

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

Zl+5 = (a1"‘171)2"‘(02"'172).;"'(613-'_173)]2
MG = ()i +(Aay) ]+ (hay)k

ab = ab +ayb, +asby

bandY

~.

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

a,

dfETrE gEYgTY

YT 913 T Fea= ifesd 9T o Ueh 91 9o (vectus) § g3 € fordent
a1ef ¥ TEd w TR wfew fagia & yofa faer &t fafa w9 1800 &
AW A S §, S Caspar Wessel (1745-1818 %.) 3R Jean Robert
Argand (1768-18228.) 1 39 dd @1 90 fohan foh wah fenes da # fordlt fowe
WrEs ®1 WEEd W Th Wiy WAl a + ib 1 S o1 feee e e
S Tehdl 81 Teh SERET Tforat, William Rowen Hamilton (1805-1865 %)= 3ot
q&ih, "Lectures on Quaternions" (1853 §.) T fS Werae & fau afew o &1
TN FaH U8l fohdl ol Iq=d™l (quaternians) [F® Hiv=a st fad @1

e % §C a+bi+cj+dk,i, j, k % ®9 9 =R RS 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
Tae Jal i et & 1 TE1 § 1586 H 36 TqH! NUYETh, "DeBeghinselen
der Weeghconst” (351 &% 1 ohell o f9GId) H el o ANTHA o SAMHA
fagTa =1 et fohan o fSeeh sRor it o fas o T g& aRadd gal
R 3Heh a5+l Ai<E i SATh Fehedd o FHHIT H 200 99 & T

T 1880 H UH TN wifdsk WS S MUTA"  Josaih Willard Gibbs
(1839-1903 ¥.) IR Uk 31U Af9=ar Oliver Heaviside (1850-1925 %) 3 T
Tl o arEfash (3TfEeT) T i Shiedeh (|fEET) 9T ¥ gereh hd gu afewr
fargetoor 1 gor femam o T 1881 AR 1884 H Gibbs A "Entitled Element of
Vector Analysis" TH% Teh @HWW@I ELS) Wﬁﬂﬁ?ﬁw Tch ShHASG
T i foeror fean gam onl aenfy |f<en o6 STy 1 90 i &l ifd
D. Heaviside 31R P.G. Tait (1831-1901 £.) ! 9re & fS=iq 3 foma & fog @efen
IR e 2
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