-
(Ff9T SHSUT (Vector Algebra))

s 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 <y

10.1 YfHaT (Introduction)

I 2 Staa | 21 oe ww faed & o9 fF saet
S 1 %2 TF A o f@enet H oo & A % @
faeret & 9 R weH % fA 1R W Y TR Wer e
few? Al HIAU & 9o yeq 1 Hafad SW 1.6
Hex 8 Far 21 g8t O ufd & foed Shaw "M
it St U ardfass e €, winfad gt afmi
afey Feardt ¥ qufa TR 99 % SW UE vH iy €
(8 o wed &) Toad waafEl =1 wfe i &
S G TG Y
et el wfew weerd 21 i, it o sttt o - '
3 T v H A A s i, S dEy, e reen
TAqH, THd, g, T, sE%d, A, 99HE, FE, oF,

S, W, WialH gorts Te wfeyr afe S fr fawemem, &, wRo, we, IR, ga,
faga & =1 diga senfs sgen faerd 2

Tk SIoI1Y Ud SHEAT Ot H SR H01 39 S YR o ol @ afmfed
®Y TR FT HhTTH 1 i YA I T AR SWE A & H Tl e
U ®1 31 URE L 2

10.2 FT MUY Hheu=Td (Some Basic Concepts)

o ofifse o fordt a1 stgan f-fada siafiy o 1 &1 9@ @ 21 3 o feml &7
TEE W 59 @ 1 Q) Remd g o gkl €1 3 9 W | Fifvee fen Al w5
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off ww T few T weemdt # [@rent 1041 (D), ()]

(i) (i) (iii)
3Mmetd 10,1

ara ofra wifsu fs aft &9 Yen 1 =1 tar@e AB o ufqafad w139 € a9
A A 9 foret w fon areft Y@ < w afmr fuifa g S @159 g e T
feee Yar@s I Btal 8 (Srepta 10.1(iii)) | #76: U e ares § uftor ug fon
Tl Bl §
uftsmar 1w wE uft e uftmmr w faen A1 ek 2, wfw weerdt 2

ofH e o sk fow terae wfkw g € (emefa 10.1(0)), 8 AB s1ermen
YROE: 5, o &7 ¥ fifde =d & i 38 9w ‘ AB 'orgen ofgwr ‘G’ o w9 H
Ted Bl

e fig ASEl @ 9ffw AB WRY e 8, Ry fig weam 2 &R ae fag B W=l
R GfEw AB, THIw Bl € @fan fog seenar 21 frdt wfew & wrfves wd oifom fagat
% dff= ®1 g0 afEw w1 9iEm (sea Sa) FEan 3R 38 |AB| ST G| %
w9 ® s fran st @1 @R o e afkw ) fRen w1 fafds s 2

it waTE He o O el el § SaTeT FehdH | G | < 0 T IS
aref 7 2

feafa afesr (Position Vector)

we X1 G, f-fadm =faomad! gusifoes fRwns ugfa =1 o #ifse
(zmeRfa 10.2 (1)1 fafe ® 91 f&g 0(0, 0, 0) & Tmvs ws v fag P oAifoe fsmen
e (x,y,2) 21 99 |fzw Op fod O 3R Pwawn: wrfvs e #ifaw fag 8, 0%
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Z 7
M A
& B
P(x,302) a 3}
> 2 7C
F
00.0.0) % 0 il
X (i) X (ii)
3TMeRfd 10.2

e fag e feafa gfew weomar 21 < g3 (&0 X19) %1 3960 w1 §C Op
(31 7 ) =1 uftrer feafafes w1 F wra g 2
|@| ={x? +y* +2?

=eeR H qd fag 0 = wma, fagai A, B, Csanfe o feufa wfew swawn: 4,6,¢
¥ fafdw forg i 2 [emepfa 10.2(00)]
faﬁ—aﬁmﬁ (Direction Cosines)
Tk 95 P(x, y,2) #1 fearfa afewt Op (sremn ;)Fﬁméﬂmﬁwﬁr 10.3 ® gwifan
T 21 OGEW 7 g x,y TS z-318 W1 A SISt oF WIS ST TQ HA: HI00

7
A
4] R R
i & L »
e e e e A P(xp7)
¥ -
0 BI’ ¥
oL L
x @
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o, B, TS y &9 o1 wEar €1 57 Hiol o HiEET q1 H9 cos o, cos B TS cos y Tl
7 % Teo-#iaET Fee & SR IHE: S HE: L m T n 9 Fie e s 2

TPl 10.3, ¥ B9 2@ & foF 199 OAP U wHenior f19fst @ i 39 iy 9 en
cosoL = (raﬁméﬁmmm mn%)m F ¥ T THR wEEm s

r

OBP T OCP ¥ &H cos p=2 W cosy=— for@ ged 21 59 WK fag Pos frdemani

®t (Ir, mr, nr) e €9 H s P 1 A% 3 e - IdeA o FHEUR Sed I,
mr T nr 9EQ 7 % - Fead ¢ S g9 HHW: q, bad e ¥ il
ST 21

| Towruft | &0 e X W € TR 2+ w2+ 2= 1 WG WA 2+ B+ ]

10.3 Afgyi & W (Types of Vectors)

V1= |E9 [Zero (null) Vector] T afswr fseer wrfiss we sifan fog wordt &
I GiEw FEe € R ¢ % w9 ° ffde s ?) g ofew = w5 e
e wem & =1 S wehdt AR SHeR1 G0 I BAl @ e fahedd: SEh e
off fewn v fRT gU T ST Gekar €1 @ik AA,BB v oftw &1 frefia w3 ¥
ek |IZ9T (Unit Vector) s Efeyr fseert ufiam us (@@ | 391E) ¢ Aok Efew
weam el foet fou gu afewr g 1 faen o ames gfcw & @ fafde fama s 2

wg-3nfaw AfE9r (Co-initial Vectors) a1 sigan s gy fomen usw & urfus fag
2, Ug nfen afey wean

| |ior (Collinear Vectors) a1 He@ a1t wfeyr afs w & @ o g9 &
3 T@ ofew e 2

HA |9 (Equal Vectors) 3 FfX g qon 5 TAM 959 weamd € AfE Som aftmm
s faen qum B TAH G =5 o ®9 A foran S 2

FUTTHeR ATE9T (Negative of a Vector) T Hfsy fawer wfmm fiu gu wfew (wm
ST AB )% g9M ¢ Wy foment faen fu gu afew &1 feen < faudia 2, fu gu gl
1 SEUICHS: hEelldl & SCIEUd: Wiy BA, UKW AB &1 BUIH® ¢ R 39
BA=-AB % &1 ¥ fer@l v 2|
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feouit swis aftfia |y w0 yr @ o o | et =) off Swek oftem e e
=1 gfafda e fomr o & garat facenfua fran <1 91 21 39 9K & 9fsy w@da

aftw wean €1 3@ R A ° 29 s afgul w1 @ w= s
SarevuT 1 <feyor 9300 ufy=m H, 40 km o fawmm

N

g

0

w1 S e it We
A WRew op v faruma =) fefm & @ -
(3T 10.4 <f@Q)| —
SaTeTT 2 frefofed o ke ws wRm F g
¥ goflag sifau)

G 5s (i) 1000 cm® (i) 10N
(iv) 30km/h (v) 10 g/em? P

>E

(vi) 20 m/s 3T FI IR ATHfa 10.4

T
() TTE-aafem (i) smadA-#AfRw (i) S@-wiw
(iv) Tfq-afew (v) TaE-Affm (vi) dn-gEwm
SETET0T 3 SF 10.5 § &A ¥ wfw

() W@ @
() TEE T
(iii) TE-amfed & T
—
A 1 HTA<R

() o 9w : g,¢qend
(i) w9 gfswr: gden e
(iii)y wE-emfew WKW : p, ¢ aun d

[os=rerett 10.1]

1. IW ¥ 30°98 H 40 km o Toweua &1 @y HE90 Hifsg|
2. frafafea @ma =t sifer o9 |feer & 9§ dvfieg Sl

(i) 10kg (i) 2 He I-ufe=Ed (i) 40°
(iv) 403m= (v) 10 ad (vi) 20m/s?

3. frfafed =t sifew v wfw il & w0 F goftag *ifsw)
(i) I7F FHTEnd (i) g (i) =&

(iv) = (v) wr
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4. opfa 10.6 (U aif) o frefefea afgen = i
ECElRI
(i) He-3mfeH (i) ===
(iii) W@ R FTHAA
5. fr=Afafad o1 s 9@ e 39 & ®9 | <ifem)
() a7 —a " ¥ \
(i) & W@ afEe =1 9o g2 wEE B 2
(iii) FH gferor o & wiew g E #
(iv) FAH i &t 3 G afEw guE wd g
10.4 Tfgel =T TTRA (Addition of Vectors)

gftw AB @ @emuE: g acad @ fag A9 fag B C
T faeengq e w U frufy =1 ==t st S
T eH! g AW fig B 9% werdt € R 35 9
fag B9 fag C a% wordt ® (3mepfa 10.7)1 fag A @
fog C 9% wie®! g fF T oo fawem wikw,

-> -
d

AC & 9r gfa1 & @it g8 AC = AB+BC & &9 A B
F stfireraa foran W 2 SFH 10.7
g =iy = 1 fe e weem 2

I, A BHR UM S WY G qe b @ [epfd 10.8 (i)], @ STeRT AN A h
o forg 5= =5 frerfa o omn v &, aifs T =6 aniner fag ge & oifaw fag o o
B ST [3TeRT 10.8(ii)]!
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IEELO: $Rf 10.8 (ii) §, T AfkwT 4 o uftmmr ug faen =6t ufiafda feg famr sa
YRR Tara fehan 2 aifer seeR SRies fag, g o sifow fag o Hurdt 8 @ s ABC
1 dredt s AC 5N Frefia wfew g+ 5 &4 @fel g qon b1 A (tean ftomd)
e =l §, @1efiq B ABCH &1 U € fF AB+BC = AC [3Thfd 10.8 (ii)]!
3 qH: FfH AC =— CA , THfoT Swis T € 29 74 & f%

AB+BC+CA = AA=0

soeRT dicad 98 ® fop fndlt frgs =1 et =1 g ww e o fomn wie d 7 9=
oot =Rt 2R Wi e & ifE R ue sifon fag S 21 9 € [2repfa 10.8(ii) ] |

3@ T wiew BC i WA 39 YR hIfST dlfer 38T af@mr |fesr BC, o
URHToT % HHE &, Ty sEt feen BC wi faen & fadia @ et 10.8(iii) vt
BC' = —BC @@ f39qs fm =1 srqyam & 2u [3mfd 10.8(ii)] ¥ &9 99 €
AC'=AB+BC’ = AB+(-BC) =d-b
giewr AC', a1 b o 3T &1 e Ha 2

o1 fort 7 % T FT @ g R % TR & ae ) R & v IR
ol TF A %1 FE S S| 99 g9 A WS 9 giew w W R €, T 39 N
19 = = T A G gE A % g o SETE 1 AT g ) ol 9 g9d 99 @
19 arE § wek fa o | e OF w3 2159 e w1 garet vt we feen (sl

it a71) o 9R | ggnd faar wH o fou sAr 9w wiiw e o frefefed
fram 21

afg gAR U9 UH wHIA dqHe &1
T Hord qansnt ¥ faefia feu o 9
(ufmo wd feem wfeq) = wfew aanb
? (ampfa 10.9) 79 FHieR =g #1 &
Tl qenel o swats fag € e aren
oot 57 2 |fkw & 40 G + b 1 AR o
e feun wfea fefia wa 21 97 afew am
1 HIG TqYS a wwerd B
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fregst frem =1 ST W gY AR 10.9 F 7H A GH € B
OA+AC =0C T OA+OB = OC (HifF AC=O0B) = f& mom =qis
e 21 o7d: B9 e T € T oy 9 & 9w ww g % gnged B
wfgyr arTwer o "IUTETF‘ (Properties of vector addition)
o 1 %) WM g deun b o fow

i+b=b+a CRAEIRER)
SUTT FHR 9GS ABCD %1 S, (M 10.10) T A AB=a 3t BC =5,
& s ABC | e fom =1 39 &

WA T e fF AC=a+b @
THE TS GERR ¥, $Er TRt 10,10 H 2
- _ - - . /7)( T
AD=BC=5 R DC=AB=a &l T: s b7
.'/',
ADC 5 Fom % M § AC = AD + DC ¢
—b+a
- ~ -
3d: d+b =b+a a
3k 10,10

e 2 W WRen a,h #R ¢ e
(@+b)+C = G+ (b+c) (WE=d o)
sunfs A ifse, wfeem G5 qon ¢ H FHM: PQ, QR Us RS § el fean
T B S ameRfa 10.11() 3R (i) & gufn w2




448 ot

BE| i+b =PQ+QR=PR
3R b+¢ = QR+RS=QS
ERIKL (@+b)+ ¢ = PR+RS=PS
AR a+(b+¢) =PQ+QS=PS
I (G+b)+¢ = d+(b+7)
froput Sy Avee & A e #) geRd 9 W AW §feel G.b 9 @
AThel ISl w1 SUAN fAT fo T @+ b +¢ o w9 H forad
e #ifse fr freht afew @ & fou == T 2

i+0=0+d=a
el v Tfew 0 9iew @mwe & fou 7T geafw weard 2
10.5 Tah aTfaer W wfger & U (Multiplication of a Vector by a Scalar)
M ofifee ff G u fean gon afew 2 ik A sk sifew 21 qw @fkwr 4 w1 @ifew A,
o Ehe T A g ok w9 ¥ fafde e s 2, wfgw g o sifew A @ o seera
2| Al wifew fm A g+t |icw G oh |l Uk 9iew B1 A oh HH HAeHS Sl BUeHS

B o TR A 1 39, G & FAE sverE faoda gt 21 A g 1 9RE 6 % aiEm
1|\ | TOT B §, et

|Aa|=|r||al
% sifew 9 wfew & U 1 sAfheE SRt [§9 1 weu (visualisation)]
amepfa 10.12 § & T 2|

7 7
AR S TR
" 7 ~
3MeRfa 10,12

SaA=—1,T9 Ad=—a = U um ufew & forges aftmo @ & wm @ e
a= feen & faodia 2 ofew —a 9kt @ =1 moneTs (srE O wfae ) weer
2 AR EH AW G+ (-d) = (—d)+a=09d B
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SﬁT’JﬁKZL,ﬁﬂTgﬂT%% d=0, 1A, a T I 9w T 2 9@

la|
_ _ 1 -
2G|=|L]|d| = —|dl=1
2
39 UhN Ad, a =1 feun & we giew #i fefua @ 81 89 =9
1. . N
a=-—a% w9 ¥ faed g

2
frelt ot s &% faw £06=0
10.5.1 T @fewr & "Th (Components of a vector)

amén fagani A(1, 0, 0), B(0, 1, 0) 3R C(0,0, 1) =1 ShHT: x-378],
y-318] e z-3781 T o €1 79 T

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

e OA, OB &R OC o &y =1 ofemr 1 #
HEW: OX, OY 3ROZ Hefl & srfew Aok qfew FHeerd &
R TR w7, o B ffde fEa s ¥ (smepfa 10.13))

319 Tk g P(x,y, z) o1 feafa wfgw op ifem st fos sepfa 10,14 & gifan
x; kgBekl yHt, fd cngP, ¥ T8 XOY W @Y T wa %1 W fog P, ¥1 360 WK
T 3@d € fF P P, z-3141 o WHIGY ¥ WA [, wS k FEAW: x,y @ 2-381 o e
T wiEw & R P o Frdenshi w1 ufiar o eER gW T € fH PP = OR = ok . 36
THER QP =OS=)j ¥ OQ=x/ .38 T%W a0 74 ¢ fF

OP, = OQ +QP, =xi +j

AR O—P=O—Pl+ﬁ:xf+y}+zl€

TH YRR O o |ue P 1 feerfd wfee OP (31gan 7) = xi + yj + zk & &9 7 W<

Bl 21
foret oft |feer 1 9= ®9 Sew &Y FHEA €| T&l x,y UH z, 7 o AW TEH

FEAl ¢ 3R xi, )j W zk FAE A& F AR ; & AREW UeH FEAW
FHfi-weft x, y T z T GEFIOE Tew ff FE T 2
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Z
L
R
) I"P (xp2)
ck 7
i
;\ Y \S >Y
Q kL
P,
X afTeRfd 10.14

et fe®1 7 = xi + 3] + 2k , B TS TEAFIRY YHA T S SR FAT FLh qRa 70
1 ST Tkl | T A w F F FEEm s OQP, H (M 10.14)
0P| = \|OQP+QPF =4/x* +?
3R wweRm A OP P, ¥ 29 T ¥

[OP | = {J|OP; [ +[PP P =(x* + )+ 22
o et AR F = i 4 42k FAE (P = x4y 42| = 02
% ®9 H 9w Bt 2
afe < wfew a R b Teh T H FH: of +a, ) +a,k AR b7 +b, )+ bk BV T
TE @
() dfeei G 3R b= 9m
G+b = (a,+b)i +(a,+b,)]+(a, +by)k % 1 H w Far T
(i) @few g AR b = FHR
d—bﬂ:(0’1_bl){"'(az_bz)JA""(%_bs)Ig'Jj';g':[-ﬁfgrrq317'“%l
(i) @y @ R b woH B ¢ 9 SR Shew A
a =b,a,=b, FR a, = b,
(iv) foreht sifew A9 wfew g &1 oF
M = (Lay)i +(hay) ] + (hay )k BT =9
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wieel 1 ATRel IR R s @ wfew w1 A Al w9 § FreEfare
Tarqeor-f=m 9 fHerdr @
oA ST TR G R bt q wiw & SR kud m e afiw € @
() ki+ma=(k+m)a (@) k(mad)=(km)a (i) k(@a+b)=ka+kb
feuuit
1. @1 Sfad FT Ted & o Ao forelt oft o= & fom afew ag evon afew G
W@ B ard ¥ 3§y @ 9 b wiE asd B § 9k iR sed ot T
YA ke A w1 Afa EdfE 5 =g e 3R 9w a 9 wew w9 § Ky
TUE, AU d=aif +a,] +ak AR b =bi+b,]+byk , 79 3 WY TE B &
Ifg 3T hoel Afg
b1f+b2}'+b31€ = k(a1f+a2}+a3/€)
o bi+bj+bk = (ha)i +(hay) ]+ (hay)k
= b =Aa,, b, =\a,, by =Aa,
o bbbk,
a4 a
2. AR a = a1f+a2}+a3l€ﬁﬁ al,az,a3¥|ﬁ{ﬂ a%&‘oﬁ—aﬁqﬁwﬁ 2l
3. Wﬁ{l,m,nm'\qﬁﬂ%ﬁﬁ—m%w
Ii +mj + nk = (cos )i +(cosP) j +(cos y)l:t
U gu afkw =1 Ken o wme @fw € W@ o, p @y U gu wfew g = x,
y U z 318 & HY ST T FH L
m4x,y3hzﬁmmﬁ?ﬂlﬁﬂﬁm ézxf+2j+zl€3ﬁ?gz2f+ﬁ+lg
o 2
T o Sifee R 3 wfke T6E B 2 9 SR shaw 9k ST 9 Uew WAH ¢
aa: feu gu afew g iwp WHE B AR @R dEe Ak x=2,y=2,z=1
TETEUT5 A AT G=i+2] R b =27 + | T& F |G|=|b|T 250 @A g 3% b
T B2
e FEl |a|=N12+22 =5 SR b |=y22 +12 =45
e |G| =| 5 | Rq fau gu afew wom 76 2 #ifw e 9w wes fa= 2
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SETETUT 6 | G =27 + 3]+ k o6 srfew 7 wfgw @ wifs)

&l Hﬁﬂgéﬁﬂ&ﬂmﬂ%ﬂ&:%&mwﬁm%l

a|

3 ld| = 2> +3*+1> =14

1 A A ~ 2 ~ 3 A 1 ~

A__ T A t _ k

EH\FIQ a \/ﬁ(21+3]+k) \/ﬁl—i_\/ﬁj—i_\/ﬁ
SEETOTT URW G =7 -2 o RY Th UE Ay S shiterg, o 9iE 7 3 B

5 S S P NS
T fRu gu wiw a%ﬂjﬁmmuﬁma—lala—ﬁ(z 27) 7 ﬁ]%I

3 ! N N A 7/: 14/\
sq%ﬂzZz?ﬁa'j&‘ﬂﬁ?qﬁmwnﬁm7a=7(%i_%jj:ﬁl_ﬁ]-§l

SEEUT B WS G =27 +27 -5k ¥ b =2+ j+3k e ATEe & sEfcw A
TiEe 519 it
7 fu gu i =1 Jmea

¢, S é=47+3) -2k ?

L
+

==
I

3R 1G] = 42 +3% +(=2)" =

Db e e 423 2
EC—@(4I+3] 2k) \/EHF\/EJ @k 2l
SETETUT 9 WY G =i+ J -2k o fep-ergu fafew ik st g o fep- i
1 Hifa|

Tl o e foF 9w 7 =xi + 1)+ zk & Rp-1ua q, b, ¢ TN &, FAMK =2F
X,y z 81 B sEfere e gy ufkwr o fo ew ud € fom a=1,b=13R =22 T
qﬁl,mﬁ?nm@m%ﬁ%—mﬁ%ﬁ:

b 1 2 e
I:L:L, m=—=%, n:ﬁ:%(m 7 |=+/6)
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10.5.2 &t %@'&ﬁ & fienT arew wigor (Vector joining two points)
A P (x,,¥,,2,) R Py(x,,y,,z)d fog & 7@ z
P, ! P, ¥ foem amen wfew pp, ? (smefa
10.15)1 P, 3R P, & Hat fag O & faam =™
3R frgs M # W s W W oew s

2P (6 25)

=

: e F T R
OPP,§ wd ¥ f& OP, + PP, = OP, L e g
i dwe & el @ swEm wd gy (€0 ]
ST et e Iigflm@i”ym%lx JTRid 10,15

PP, = OP, -OP,
3eriq PP, = (x2f+y2}+22/€)—(xlf+y1j+zll€)
= (x, _x1)5+(Y2 _yl)j+(22 _Zl)]g

Bl fPZ. 1 |P1P2| :\/(xz_x1)2+(y2_y1)2+(22_21)2a;Kq o o
Biar B
arETur0 fags P(2,3,0) W Q- 1,—2,—4) %t e a1en ©&@ PR Q &l ol fa=
[ 7 it
o1 iR wieg PUQ ! e fgw ¢, vywed: P unfss fag ® 3 Q #ifem fag 2,
TgferT P 3R Q =t e =ren arvfie wikw pQ , Frefafad w1 & e efar 2

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

SRS PQ = -37-5] 4k
10.5.3 @E T (Section Formula)
T ehfse Tt fag O o |rder P ik Q= fag € fent Q
mm@ﬁ&j@ﬁﬁmmm%l '8 n
fagett Pud Q=1 fae aren van w@s fadt di fog
RN @ ysR 4 fawfsq fen 1 @@ 31 @@ o
(smpfa 10.16) TE @@ (AFMR 10.17)1 T T =
Ivd 9 fag o= =iy fag R =1 frefa wfwr OR MRt 10.16 P
0 HET B BH S fefaa ®i Th-Uw ek od 2l
frafa 1 @R, PQ =T 3fa: Tawrfaa wwar € (3merfa 10,16 )1 AR, PQ =i T

TR famfsd w3 & 75 m RQ =n PR, S8 m 3R p oI <1few € of 29 &hed ¢

m



454 ot

& g R, PQ &l m:nh oo ¥ 3ia: faafom e 21 o1& fgsi ORQ U6 OPR ¥
RQ = 0Q-OR=b-r

i PR = OR-OP=/—a
T4 m(b—-7) = n(F-a) (F?)
rerel i= mb + nd (A FH M)

m+n

Eﬁ:ﬁﬁRﬁrﬁ?PﬁkQaﬁm:nﬁ?HTWV&3?:%“ﬁﬁ?$ﬁT%ETﬁmﬁFﬁm

__ mb+ni g
oR = 2 Ina%ﬁwuwﬁm%
n

m
frafa 11 =& R, PQ &1 &g fawrfaa &war & R
( MeRTa 10,17 )| T2 T FIAT 20 TSF &+ fow .
EETﬁ?a?FN1ﬁ€h§i%fﬁiEW@€PQEﬁIn:nﬁi

m

Wﬁwﬁﬂﬁamﬁm@rﬁm{[i.e_, R

y

mb — nd

1 et e OR = o % g amF 1017 P
fzuguft =fg R, PQ a1 ¥¥4 fag 2 df m=n 31 safe feafa 19 pQ & =4 fag R

aﬂﬁuﬁﬂﬁmo—R=a;ba€mﬁ%ﬁTﬂl

sarEtur 119 fag P eiR Q wifuw fmes feafa wfge OP =326 AR 0Q=a+h
#l U= U fag R frafa wfen sma #ifse st P Q1 fiver arelt an =1 2:1%
I o (i) 37a: (i) smer Taenfem e 2

Fagl
() PR Qi fqe aredl Y1 1 2:1 % U | 3fa: fawfse & gt fag R

=1 fearfa w2 B B
— 2(a+b)g(3a—2b):53_a

(i) PR Qi fiei arelt Wl &l 2:1oh s | el fararfor s orel fag R 1
fearfa wfw 2: . -
. 2(G+b)-3d-2b)

OR = S =

4b -G
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SaTetur 12 guifEn R fag A27 - j+k), B(i —3] —5k), C(3i —4, —4k) Th THE
e & o )
taEn Ud & T

3R

AB = (1=2)i +(=3+1)j+(=5-1k =—i —2j -6k
BC = 3=1)i +(—4+3)j+(—4+5)k =2i - j+k
CA = Q-3 +(-1+4)j+(+4)k =—i+3]+5k

THeh Afafea eI sifeu fw

S

n A W N

=2

10.

11.

12

|AB|*> = 41=6+35=BC[* +|CA

: T gan B ww gmeni e 2

|[os=meret 10.2]

frefafag st o ofwmmon w1 aferes wifs:

2,3, 8 T _n? A% _at 1. 1 1~
a=i+j+k; b=2i-7j-3k; ¢c=—F4i+—=j——FFk

3 BB
Ty ufwm et <1 fafa= |few fafay)
A feen are ] fafv= afcw fafem)
x?:ﬁ?y%ﬂﬂi-lﬁﬁﬁt{ﬂﬁ?ﬂﬁ?l 2?+3;“ 3?|T.x?+}ﬁwﬁl
T ey w1 IR 55 (2, 1) ® #iR offem fag (-5, 7) ?1 3@ wfew & arfgw
g |fEY T TG Hifey)
WA G=i-2]+k, b=-20+4]+5k IR ¢={ — 6} — 7)1 AThet Fq FHifer]

. WRW a=i+)+2k % ey v ueE §fEw 99 Fife
. Gfw pQ, = wrfEw Wk Wiy w6 ity w@l fag P sk Q waw: (1, 2, 3)

3 (4,5, 6) B

. R gu Wit G=2i-j+2k N b=—i+ )k, fou, afewr a+b o

sHf<w A= 9w A Fift)
R 57— j+ 2k F oIfw ©F U@ Giew wm@ Hifse o o 8 e 2

zoiew iR Tfew 21 -3/ + 4k AR—47 + 6] — 8k T@ T
Tfew i +2] +3k 1 f&F cosine F1q HIfvTT



456

13.

14.

15.

16.
17.

18.

19.

Tt

fogsti A(1,2,-3)Td B(-1,-2, 1) ! e ot THA® B &1 @F o= afew
1 f&e6 cosine A@ I

<9ET & TR [+ j+ £ & OX, OY U5 OZ & He S FH g ¢
fogafi P({+2) k) @R Q (=i + j+ k)™ Tam areft T@r &1 2:1 % Ia
T (i) o1a: (i) s, fawfsa @ T fag R &1 fafa ofkw @ Fiftsu)

51 fagai P(2, 3, 4) 3R Q(4, 1, —2) =1 frei =1el wieyr =1 wex fag 3 s
<uizn foF fig A, B &R C, oo feofe wfeqr shmen: G =31 -4 -4k, b=2i - j+k
AR E=i-3] -5k ¥ ww g B & ot =1 fefor %) €

151 ABC (3mapfd 10.18), 3 forw freferfaa o @ =F &1 %u7 w1 e 2
(A) AB+BC+CA=0

C
(B) AB+BC-AC=0 %
(C) AB+BC-CA = . o
(D) AB-CB+CA =0 IR 10.18
afz G AR b A wrm ofew & o Frfafas § § @9 W Fae wE A
(A) b=2ra, T afen Lo fou
(B) a=+bh
(C) G 3R b & FHN H<eh HHHIRT T&T &1
(D) I TR g don b T KN WA & g i fafae #)

ol O

10.6 =t |y <hr TUT%E (Product of Two Vectors)
ot q% U WY o Ikl UF SAasher o Al H e Rl 21 o eu 358y

qfsern =1 qoHEEA 4|Hehwieaaﬁ?ﬁx¥fﬁﬂ1ﬁaaim%|mwmm%
& 2 W =1 [UEEE T e B €, 2 S U UF SR B € WY
Tl 1 feafd & 29 3% 3 ¥R 9§ 700 R Ghd € Amd: & Ho 1 fEgar oE
TS I Herl 1 G| g6 YRR afEe 1 qoE off 3 ader ¥ qitenfg fme s 2
wfew B €1 WiEwl o 39 T WK oh UMWEl o SR W S, FieRl |
it o 3ok fafi sruam €1 58 uftess o B9 39 <1 YR & UFTal 1 == |




afger s 457

10.6.1 3T \iZVW 1 3fZ9T MOTTEA [Scalar (or dot) product of two vectors]|
gftarer 2 {1 IR Ak a 3 b =1 sifzw w4 - b g ffd fan s @
ARG b =|d||b|cosOsk w9 H uRteyrfea faran smar €1 -

el 0, G 3 b, o & R0 E 3 OgE)Srt(eﬂ@ﬁllO,]f))l/

g G=0 e b =0, df 0 wRenfa 7&F & 3 = frofa o ; ~—>
&9 a-b = 0uRsifie i 2 st 1019
weror

1. G-b U ordfas T 2

2. HH ofifeT 56 g eik b 2 YW WlEw € @ G- b =0 A I Shaw AR
G 3R b WER wEea € A a-b=0c alb

3. ARO=0,99d-b=|d||b]
fafered: .4 =|a >, ¥ 39 feafa § =072

4. AR O=n, T G-b=—|al|b|
fafered: a-(—a)=—|al’, s f& 78 foafa 90, n & ausw 2

5. U&r 2 TF 3 % Wl § WO deeq "es ufewl [, j TS k, % fou ed U
ERED

\) N)
\) \.)
W‘) \)
Il Il
W‘) W‘)
O —_

i
i
6. < v wRE Wi RN 0,
ab WO—COS[aE jmﬁmm%
|allb| lallb|

7. e TR wA fafEg @ el
di-b=b-a (F?)
SIfE9T WHEA % & WEequl TUTeH (Two important properties of scalar
product)

orerd 1 (Y UEEE F1 AR W fawo fem) 79 @S 6, b @Rk ¢ 9
wRmEd@a-(b+é)=a-b +a-c
Ut 2 A AT g @R b 1 Ry ¥ SR A T afwm ®, @l

(Ad)-b = Mad-b)=a-(\b)

cos0 =
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qﬁ ﬁ 'H'ﬁ'%‘l 'qaa? m .ﬁf all:\+a2j+a3k’\ ®b1;+b2}+b3k’\yﬁ-q 'g"q % aa
srfew urEe Frefated w1 § o g @

G-b = (aj +a,]+ak)-(bi +b, ] +bk)

= ai-(bi +byj +bk)+ayj-(bi +b, ] +byk) +ask-(bi +b,] +bk)

albl(f-f)+albz(f-j)+a1b3(f-]€)+a2b1(}-f)+a2b2(j'-j)+a2b3(]'-l€)
+ ayby (k1) + asb, (k - ]) + ayby (k - )
(ST o 1 3R 2 F STE FE W)

= ab, + ab, + ab, (W8T 5 T I FH )
YRR G-b = a)b +ab, +ah,
10.6.2 Ueh |IGIT &7 Tohdl @7 9T WT 9 (Projection of a vector on a line)
T wifsu fF T 9ikw AB fadt fie @ [ (e difse) & g ammad fien § 0
191 &A1 21 (FeRfa 10.20 SfEw) = AB =71 [ 981 TF |y p (A )
% forgert A | AB | cos 0 & aiR et foam o1 /Rt fen & g srgen famdd g
39 o/ T A & R cosO vHIcHes & Siyel Bueas| Gfew P ol v&lY |few wed 2
A gEe wfmm | p|, e @/ w wfkw AB 1 welT e @1 Seelvm:

frafafes & @ voi% ameefa § wfswr AB ®1 Y@ /= waiw sfzwm AC 21
[3TTeRfd 10.20 () § (iv) Toh]

B v
0 [ :
> -
A ZFC cC g A
(0'< 6 < 90°) (90°< 6< 180")
(i) (ii)
—> ("] -
C, P ! g P C /
A A i
B B
(]
(180'< 6 <270°) (270'< 6 <360")
(iii) (iv)

3T 10,20
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e
1. @ | & ey afg p aees wfew € f @ [ W A9 g = ve .59
BT 2

2. T WRW G w1 g WY b, R UG G-b, FerE ﬁ-[i},ﬂﬂm;(ﬁ-f;)ﬁ
|5 1B
I Bl 8
3. afg 0=0, @ AB = U& §fey wd AB & sl afe 0 =x @ AB @1 wem
qf<e Ba @l

T

4 A 0= 7 s e=37" @ AB 1 we wfaw g i g

fowoft Ao, p Ry RR G=a,f +a,) +ak o Koo & o s fep-wrar
frefafes &9 & e &1 1 Gkt 2

ai a a a
— 7 :Tla COSB:Tza and COS'Y:TS
lalli| lal ld| la|

cosa =

e ft 2 S % |G cosa, |d|cosP 3R |G| cosy HHA: OX, OY 71 OZ ok
SR g % vaw T Huiq 9fEw g % ARY WF a, ¢, IR a, FER: x,y, T 2 A&
o R 5 o YA 71 3H sifafiaa AfG 5 Toh Wk WGw & 79 THh! fkop-h e

I gerId 9
a =cosaf+cos[3}'+cosyl€
¥ w1 ¥ sfieraa e s 9= 2

SETETUT 13 3 W 4 3R b & ufmr HmEw: | @R 2 ¥ a-b=1, 37 9w &
oI T HI0 TG FHifC

7l fem g € a-b=1|a|=13R|b|=2. ra:

0=cos a.bﬂ =cos™! (lj _n
|allb]| 2 3

SETET0T 14 GRS G=i+ - kdUMb=7 - j+k o = FH HIU AG Hife
7o 3 Wiew G AR A & o= & S0 0 e g ued @

cosO = ? ba Y g B 2
lallb]
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& ab=0+j-k)-(-j+k)y=1-1-1=-1
Eﬂﬁt{ﬁqﬂﬁ%% cosE)=_?1

a1 s Fo 0= cos_l(—%) 2l

SEEIT 15 AR a=5i— j -3k R b=i+3j -5k, zuize i wfgw a+b 3R
G —b wead 2l

T B9 9 € T 9 yA| 9w oded B0 € 3t e Ak IRea g 2
R i+b = (51— j- 3k)+(z+3] Sk) 61 +2)— 8k

AR G-b = (5—]-3k)—(i+3]-5k)=4i —4] +2k

Tafere G+Db)-(G—b) = (61 +2]—8k)-(47 4] +2k)=24-8-16=0
37 G+b 3R G-b deaq | #

SATEIUT 16 W G =2 +3 ] +2k 1, WA b =] +2]+k T 9T I HifeQ
ae wfkw g #1 9y ;5 W ey

1 - 1
L sy = (2.1+3.2+2.1)= \/_ 2
54 T e rar f

SEETUT 17 AR Q@ WRw gaiw b W OWER ¥ fF |al=2, |h=3 ¥R a-b=47
|G —b| T I

T B UW B T
\a-Ef:(a—”)( _b)
—Gd—-ab-b-a+b-b
= |al’ —2(a-b)+|b
=2 -24)+03)’°
zafa la-b|=+/5

IETET0T 18 97 G Uk Wi @few § R (F-ad)-(F+a)=8,q | ¥|Fa i)

T Hifh 5 TH A WKy 2, ThieT |a|=1.%€ o fem g & T
(G—d)-(F+d) =8

SFere R E4E-G-d-F-a-3 =
SEE |X[P -1 =8 swefd_|¥[*=9
EEII |%| = 3(=FifF ofw =1 afm g5g = 2 ?)
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SEETUT 19§ Wiewh g iR b, & fou wea |5-E|S|d||5| (Cauchy-Schwartz
FTafHeRT) |

7ol €1 g raihe Wed w9 H T € AR G =0 ¥ h=0.9%a § 39 feufa A
UK € fF a5 |=0=|a||b|. 3T &7 oo H € TF |d|#02|b| 7@ &

- =z €
la-b| 7 % b
bl |cosB|<1 fHerm 1 &4
. A - B
@feae |a-b| <|d||b] “
3MMeRfa 10.21

SAETUT20 W G qWn b 6 U WS |a+b|<|d|+|b | (FFw-sraf)
ol 3t g2 arfue, < feafad g=0w 5 =0 § 9ew w9 @ w= ? (A 2)1 s@C
A et T |a|#0=|b| qd

la+b P = (G+b)’ =(G+b)-(G+b)

—G-G+d-b+b-a+b-b

= |a@f +2a-b+|b[’ (zfeer Ee W fafv ®)
< l|aP+2|a-b|+|bJ (FfF x<|x|VxeR)
< |af +2lallb|+|b [ (ST 19 V)
= (al+|b)’

ard: la+b|<|d|+]|b|

| Toruit | aife Froe-svafier o wfte aro g ¥ (SwfE sae 20 §) @i
la+b|= |a|+|b|, 7@
|AC| = |AB|+|BC]|

fag A, B 3R C 9@ <wifan 21

SETETUT 21 TS F g A (27 +3)+58), B(7 +2]+3k) SR C(7i —F) @ 1

&1 B9 W 3 8
AB = (1+2)i +(2-3)j+(3-5)k=3i — ] -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+(-1-5)k=9i 3] -6k

|AB| = ¥14. [BC|=2V14 sk |AC|=3V14

ERIE | AC| = AB| +|BC|
aa: fag A, B 3R C @@ 2|

SEE 21 § VI AR % AB 1 BC + CA =0 Tq [T o fag A,
B 3R C frqs o wfinf =1 Frmfor =& e €

n A W

[oroamarett 10.3]

. T il gam b % UREW FEM: 3 TS 2 T SR G-h=+J6 S A aaMb

o & 1 I MG I

afgen F -2 +3k 3 37— 2] + kH &= T BV G BT

Tl [+ f WEE {1 YA T HIAG

W [ 137+ 7k 1, WE 77 - § 4 8 T F&T F@ Hifow)

Taiten for fy gu Frefafaa 4 afeal § 9 e wo Re $,
%(2?+3}'+6l€), %(3?—6}4213), %(65+2}'—3l€)

7z off Tz fF 2 afew WoR TF TR & Faed

(@ +b)-(a-b)=83R|d|=8|b| A W |a| T |b| T Fifw
(3G —5b)-(2d +7b) 1 HH MG HIfSTY

. Hiew G S b & uftmor e iy, afg gen aftEr gee ® iR g o e

1 I 60° 7 TUT TR fEY TR %%l

. A%tk T 9wy G, o fau (3-4)-(F+a)=12 8§ @ |94 st
10.

Ak G=21+2]+3k, b=—i+2j+k AN =3i+ jsmmmrefe a+1b,¢
W o ®, d A H W A BT
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12.
13.

14.

15.

16.
17.

18.
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<ulizu for <1 yoeR afewil G @R b % W |G| b+|b|a. |a|b—|b|a T e gl
qfE G-a=0 AR G-b=0, W j & an § R Frend Franren <1 qevan 22
At G,b,¢ AEF BN THUFNETE Gob+c=0M G-b+b-c+¢.aH A
A Hifeal

AR G=0 AU b =0, q9 a-b =0 R Toelq o1 T e eavas Tl 2l
T IIEA g 3 IW HT gfe wifsu)

Ifg fedt fqe ABC & 3t A, B, Csm: (1,2, 3), (<1, 0,0), (0,1,2) €
ZABC 3 ®1fsul [ZABC, ®f<eli BA Td BC o a9 sl &0 2]

Tuitzy fF fag A(1, 2, 7), B2, 6, 3) 3R C(3, 10, 1) W@ 2|

Tuitsw fF | 20— j+ k. i —3) -5k 30— 4] -4k v FEE G &
3l & T 2

I AR Tfew a F IREA @’ R SR A TH YN Afew ¥ 9 LG Th A
ofew & =g

(A) A=1 B) h=—1 (C) a=|r| (D) a=1/xr|

10.6.3 & afewn =1 Gfewr MoTAweT [Vector (or cross) product of two vectors]

e 10.2 ® g -fardta faomadt ausife fdwne wsfa =+t ==t =t o T3
TStd | YTeHe x-3&T i ATHEE SHTRT YA p-318] TR A Sl € i S
z-31%9 & feen § we <fwonad! (wrmfirer) S emnma B S ® [Senfa 10.2230)]1

T <feromedt fdwie Tgfa § 59 < ey S STl AT x-218 ST e

T T Y -2181 %1 TG Speel 5ha ST € Al SISl Ao 22787 1 A Fehd Ll

[3epTa 10.22 (iD)] 21

Z

L
Cd
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ufterer 3 T YR WKW g 99 b, H WY PAEA axb
fafdse fofan Sa1 2 SR Gxp = |a@||b|sin® 7 % w9 § ufifid 1
fopem e @ T 0, aSih & d= FFWE S 0<O<n B
Tet 7 T T WRw 3 W fE ORw adih, A W T 31 —h

T

=y

—
a

TH WER 4,5 4 Th SRS Tsfd ® BT e ¥ omepft 1023
(3Rt 10.23) srurfq faomed dgfa & 6§ b FT WE AR W AT A4 &l KW H

wordt 2
IR G =0 o b =0, 79 0 IRl T & i 39 fearfa § 79 axb =0 vRenfom
# 2
ﬁ&‘l‘UT:
1. axb wF gy 2
2. WM ST G I b & YR dfew € @@ axb=0 At AR ohaw Al
a AR b UF T & GHIA (FUE W) § sl
ixb=0salb
fafered: dxa=0 W ax(-a)=0, s vom feafd § 6 = 0 7o i
ﬁﬂﬁﬁ@zn,ﬁ@ﬁﬁﬁﬂﬁﬁﬁsin@ﬁ%?ﬁ@%%l
3. zrﬁ:e:ﬁ?ﬁ axb=|al|b|
4. ﬁ&mzﬁu#mﬁﬁq{wmmwm; ;sﬁ?ké( \
o (ameRfa 10.24), 89 T4 € T
ixi=jxj= kxk=
ixj=Fk, jxk=i, kxi=j
5. WfEe TUHES F GETEr § 3 W @ a9l b % dt= & S 3‘@%10'24
0 frfafad &9 & W g @
sin9=|&X§|
lallb]
6. ¥ waw T 2 T wfaw momwe w0 fafme 78 g @ #=ifs axb = —bxa

A H G xb =|adl||b|sin®A,SE G, b AR 5 TH IFEvE Tea H HEE ww
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® wuld 0, a¥h N WE THF FH B L1 APHM 10.25(i) welH
bxd=d|b|sin0a, & B, a3 4 TH Evred wsfa w1 i ww €
AU 0,5 W G 1 AR THIF FH B © AP 10.25(i) |

n

-] 0
- ->
a — ] A Y
b n b
(i) ATRfT 10.25 (i)

AR T TR A R i RS SR A FTe F e F £ A A 34
S TS o qel TR ole B TRy A kT W S ] W (G B SR/ I
[ A= T fawe g aeiq A =-a

TH TR Gxb =|a|b|sin0h

= —|a||b|sin0p, =—bxa
. W& 4 3R 6 & Hed o
Gxi=—k, kxj=—1FRixk=—]%

. At GHRb e = W ywet i e ww § oA e # aued

S1@xF 13 = % s 7 ¢

9 & dohel 1 TR % STER 29 SIS 10.26 7/\
0 N

ﬁrqﬁ%ﬁﬁaﬁABCW&mﬁ:%AB-CD, A0 > B
3rmeRfa 10.26

I AB=|b | (& g21 2) 3R CD = |G| sind

B 1 T = . 1 = -
aa: 9 ABC &1 &9%a = E|b||a|s1n6 =E|axb|

. A% a AR b eI Sgus S Gord genel #1 el @ E @ e 9gh9e 5
&9HA |Gxb| F ®IH W A 2
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AeRfd 1027 | B89 U@ £ R guiE
=qHS ABCD &1 &9%d = AB. DE.

g AB=|b| (fza1 gar 2), &I

DE =|d|sin® 3q:

Ui =qs ABCD %1 &is%el = = B
|b||d|sin® =|dxb| FATeRfd 10.27

3 T W TOES % < TEweqe T 1 e FE

TuTerd e UEEE # AR W faee fe (Distributivity of vector product
over addition) 3% g, b 3R ¢ @4 FfE®m T 3R\ ww Hfkw & A

() ax(b+¢) =axb+axé
() A(@axb) = (La)xb=ax(Ab)
oM iR wew G iR b Wew BT W FEW: af +a,) +ask 3R bi+ by j+ bk

A

ok

i
feu g ¥ 9@ 3T Wfew PEEA axb = @ @, as| 5R e S w2
b b, b
ST B9 U ©
axb = (af +a,] +ak)x(bi +by) +bk)

= albl(fxf)+a1b2(f><j')+a1b3(fxl€)+a2b1(}'xf)
+ ayb, (jx J)+a,by(jx k)
+ ayby (k%) +ayb, (kx J)+ ayby(k x k) (e 1 Q)
= albz(fxj)—a1b3(l€xf)—a2bl(ij)

+ a,by(jx k) +ab, (kxi)—ab,(jx k)
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(PR Pxi=jxj=kxk=03M ixk=—kxi, jxi=—ixjiWkxj=—jxk)
= abk —a,b, ] — a,bk + a,byi + ab, | — asbyi

~

(El??ﬁﬁ i')(] ;xk—laﬁTkxc‘:})

= (ayb; —asb, )lA —(ayb; - a3b1)j' +(ab, — azb1)/€

A A

i J ok

a a, a

b b, b

SETETUT 22 AR G=2i + j+3k X p=3i+5] 2k, dxb| T wiCl

& T8l
ik
ixb=72 1 3
35 2
= i(-2-15)=(-4-9)] +(10-3)k =17/ +13 + 7k
o7l laxb| = Jc17) + (13 + (7)* =507

SaTeTor 23 TRRW (G+b) IR (G-b) H € UdH % wadq HEE @l Hd
HISU S8l G=i+)+k, b=i+2]+3k B
T T TN E R G+b=2i+3]+4k R a-b=-]-2%k

T 9w, S G+b AR a—b 2 W 49§, FeEfafad g vew @

ij ok
@G+b)x(a—b)=[2 3 4|=-2+4j-2% (=¢, W)
0 -1 —
SIC| |¢] = Va+16+4 =24 =26

_1A 1 -
ER A Tk
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o Tl | foret q@ ) caaq et 2k & o G+5 SR G — b W T daaq

1. 2. 1 . o
T e %l—\/g]+\/gkmlq'{§'ﬂ'5'(a—b)x(a+b)3?f@ﬂﬁml'q%|

3aTe 0T 24 wE fAgs 1 sAwa @ wiftse fSeR wid fSg A(L, 1, 1), B(1, 2, 3)
AR C(2,3,1) 2

T@ ¥H UM € fF AB=j+2k ¥R AC=i+2;.fRu gu figs #1 &wwa

] — —
—|ABxAC| )
2
iJ ok
CEl ABxAC =0 1 2|=—4i+2j-k
1 20
zafa |ABXAC| = J16+4+1=4/21

3 A= ewa %\/ﬁﬁ\l

SETETUT 25 IH WA FgYS T G A R et Wer o G =37 + ] + 4k
SR b=i—j+k g & T F

wor Tl SRR Sqs 1 gore qed g 3 b € @ SHE GBS |Gxh | G
Wi Bl &

ik

Cel axb =3 1 4=5+j-4k
1 -1 1

Tqfay laxb|=25+1+16 =42

B Ueh HAEGTIh &A%l /42 %l
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12.
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[wg=rerett 10.4|
e G=i-7]+7k 3R b=3i -2]+2kd |dxb|Ta HfU

. W@ G4b R G-b F e e § oo OfRw w6 RIS SR G=37 4+ 2]+ 2k

SR p=7+2]-2k Bl

. af% U W | d,fﬁ?wag,}'ﬁ?ma%ﬁné % Y TF =T F7 0

T & A 0T T TG HINC SR SHHT Werd ¥ G & ue off 7 St

. guien 6 (G—b)x(da+b) = 2(dxb)
. A FR T Fif, Aty (20 +6] +27k) x (f + ) +pk) =0
. g g R a-b=0 3 axb=0.9% a 3R b % § a9 71 Tl

e T 8

. A T W G, ¢ T @ +ay) +ask, bi+by ] +bk, ¢f +c,]+cik S

w1 ¥ fiu gu € @@ <wisy fF ax(b+8)=dxb+axc

. AR a=0%N b =09 dxb =0 ear 21 F foreim e 22 SrEw0 wiea oo

IW HI gfe HifSu)

. T 399 = e T St fees 9 A(L, 1,2), B(2,3,5) 3R C(1, 5, 5) ®l

. ek GHiaR =S 1 A5 S I fSrgen) Herd ot 9w a =7 — ] +3k 3R

b=2i-7]+k g1 fauffg &

T wifse afisr G 3Rb @ YER § |a|=3aﬁ1|z§|=g,aa axb TH
oEE Ofey ® 3 adRb & F9 # ww e

(A) /6 (B) /4 (C) /3 (D) w2

TF @ o o A, B, C 3R D foer feafy afew s

A 1’\ ~oA 1’\ ~ A A ~ A A A 5 o)
BAEYALLEESYELT i—%j+4k Sﬁ'{i—%j+4k,'%$l SELTC IS

1
4 3 (B) 1

©) 2 (D) 4
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fafaer 3erEvor
IETEI0T 26 XY-aa H @t wrrer afew fafaul

T g A fF F=xity), XY-a0 H U% uEe 6w € (Smefa 10.28)1 @9

STepTd o SR 27 T & 5 x=cos 0 3T y =sin O (FAH |7|=1). T8faT =0 Ffw
7R,

7#(=0OP)= cos6i +sin6; . (D)
¥ w7 ¥ form 94 B
e, I7] = \cos?0+sin20 =1
‘F
i)
i P(cos0, sin0)
4 —>
s',:!;\/ A OP'=0058?
: o 1 PP=singf
s o} «x 7 L =l
v
Y’
3meRfd 10.28

-S89 0, 0 9 21, @ ufEfda eiar g fag P (smpfa 10.28) ImEd fen & 94
X242 =1 1 S FG1 7 3R 789 [t genfaa feond wffes € em@: (1) 9§ XY-
I § WelF T WiE9 W e 2
sarEor 27 Afg fagal A, B, C @R D, & feafs wfew www: 7+ j+4&, 20+5],
3 +2j -3k $iRi 6]k %, W@ W@ ABTL CD o St 1 v 4 IS
e ifST o6 AB iR CD §i@ €|

T e W fF At 0, AB 3R CD, % & &1 ®17 & @ 0, AB 31K CD 3 e w1
off o 2|

7 AB = B& frufq wfew — A= frufa aftw
= Qi+5)-(+j+k)=i+4]—k
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Tafery |AB| = \J1)? +(4) + (-1’ =342
36t WHR CD =-2i — 8 + 2k 3R |CD | = 6v2

AB.CD
HAd: cosO = —|H3||@|

1) +48)+ (D(2) _ 36
(GV2)(6V/2) 36
ifer 0 <0 < 7, TEY Ww &1 € % 0 = . ¥ <wil & fF AB 99 CD T TR

= H@ 2|

fararea: E=—%CTD,MEEW%@ R cp W@ wfew

SETETUT 28 W ST a,b SR ¢ dF 9w @ 9wR R |a=3,|b =4, |5
3R T § o, o= 7 SRl & ATwe W deed € @, |G+b+¢| 9 FIT

—-1

o Fmgm e fF a-b+d)=0,5-G+a)=0, c-(a+5h)=0
e |G+b+C|> = (G+b+C)-(G+b+7)
—G-a+a-(b+&)+b-b+b-(a+¢)

+é(d+b)+éc

=|af +|b[+|c

=9+16+25=50
zafay |G+b+¢| = /50 =542
a-q'mm @ wfew &, b ARG yhaay 0

=9 (D)
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p— a-b+b-¢ = -|B[ =-16 . (2)
T TR G-c+b-¢ =_4 .. (3)
(1), (2) 3 (3) = Wigd W eq U & %
2(a'b+b-c+a-c)=729
_ -29
a1 2p=-29, ie,u=—-
Wsoﬂﬁwa‘aﬁqnﬁaﬁuﬁsﬁ i, 73R k, & sfeomeadt vafa & wme
i —j, B=20+]-3k,q BH B=f, +p, F w1 H sfezaa FifS 5@ B,

o=
o

ww%aﬂi B,, G % waad B
we A AT fF B, = ha, A e afew # sl B =30 -0

3@ B,=B-P, = @-30)i+(1+1)j -3k
Fiifr B,, & W @ ¥ Tl G.f, =0
3eriq 32-30)—(1+1) =0
YAl 7»=l
2
3. 1., S D
W BIZEZ—EJ 3"ﬁ-{ B2:§l+5j—3k

e 10 ¥ fafay goaraet

1. XY-61 ¥, x-318 &1 ¥cHes S o WY arered oo § 30° 1 i1 S arel
"k |igy fafau)

2. fog P(xl,yl,zl)aﬁTQ(xz,yz,zz) i fire ot wiew & sty s AR afEm
EiG| |

3. U% we@ ufy=w e § 4 km el 81 39k 9vEIq 98 I 9 30° ufyed Wi

faon # 3 km werdt @ @IR ®h S €1 YR o yRiAe fag o wget w1 fagerH

1 it

G G=b+¢,q9 ¥ U8 qA & TF |d|=|b|+|¢|? A S B gfie Fifw

X 1 9% | ¥ &It feeh fie x(7 + j+4) T wesw sl 2

TRl G=2i+3j—k AR b=i-2j+k % WROTH & AR TH T W@

34 s forgerr oftemn 5 garE 21

S U A
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11.

12.

13.

14.

15.

169
16.

17.
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AR G=i+ jrk, b=2-j+3k A E=i-2j+k,NE 2a- b+3¢H

U U T 9iey 9 e

. =uiigy o fag A(1,-2,—8),B(5,0,-2) 3R C(11,3,7) @ & X BgW AC

=1 faafsa & aren STUE Fd it

. = fagall P (26 + b) @R QG- 3b) 1 faem aredt T i 1:2 % ATE | am@l

fysfom =) a1 fig R ¥ T Wiy 919 Ffm aw o 2wty fr fag P
@rEs RQ =1 1y fag 2|

T FHA S AT GO 27 — 4 + 5k R 7 - 2] - 3k 21 56 faehoi %k

FHIY T AHF Qg F1d HITU| THH1 &9%e 91 319 ity

ey % OX, OY Wa OZ 1&gl & Wl 9= geh g0 ey &1 faer-+iaea
.1 1 1

Wﬁ,ﬁ,ﬁél

A AT G =7 +4]+2k, b=3i —2j+7k 3T =27 — ] + 4k .=k U@ W

d Fa FHITC SN G 3 b Sl W ola & SR E-d =15

T {+ j+ 4 1, w27 + 4] -5k R AL +2]+ 3k & Frmha  faen A

T |iew o WY A UHGE | % aUal © al ), % HE T i)

I G, b, ¢ THM URAT STel TWER eieed |iee € df <eiee & 9wt g +5 +¢

el &, b @9 ¢ % WY GUE g1 g 2

fag I & (G+b)-(G+b)=laf +|b [ ,af 3K shaa 4% 4, b coad

M e e 520,50

19 7% < w¥l H HEl I A =TT Rt

it < qfeel g kb & d=Ew HWMOLT A G.5 >0 W AR:

(A) 0<e<§ (B) osesg
(C) 0<0<n (D) 0<0<n
A T @ SR b 31 TrEeE |few € 3R 39 99 1 S0 0T A a+b TH
W'ﬂﬁ?’l%ﬂﬁ:
21

_r _r C) p=" _<n
(A)G4 (B)G3 ()92 (D)e3
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18. 1.(jxk)+ (0 xk)+kGx ) =1 a9 2
(A) 0 (B) -1 ©) 1 (D) 3
19. K < el G @b 6= H FTOT A |G.b|=|dxb| T 0T

A) 0 B) = o = D
(A) (B) 4 © 5 (D) n
GrRTIT
& TF g P(x, y, z) B Feufd FR® OP(=F)=xi +yj+2zk & 2R fwm
\/x2+yz+z2 %I

o TS ey & Ay T2 gheh fep-3ud HEeld & S HANK 8l & qY
9o 98T 1 el ®W 2

¢ TE WEY H UHEN (r), BEH-FAA a,b,cﬁ? TEm-FEET (1, m, n)
Frefataa w9 § gafug

a b c
l=—, m=—, n=—
r r r

o Trogst &t A e W G o9 W I 9Ky A

o T we-anfew wfewi =1 A wH W@ wHIR wqus o fowmol 9w g @
et Gom gomd fou gy wfaw 2

& UF Gfcw F1 afew A ° TE e 9 #1|A|<h Tore ¥ gfiafdd 6

2 3R A U AUE BT BN & FIER e o #1 gEeE
e foafia waa 2

o Fun oW g & fom wfw a= | G e § W HfEw 3

@]

o fagali ek Q fomr feafs sftw wwwn: gairp &, %1 foem areh Y@ =i

m: n% A § fasfon w0 9w fig R % Refy 9k () ”f:;bem
mb —na

fadre W (ii) qTel faue W, % ®9 § e e g

m-—n
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o T TR garp F W™ M HU 07 A STHT ARY [UEEHA
G-b=|d|b|cosoF ®T H W wam B 3k 5.5 fewm gem ® @ whkw

G3Rb o " & B O, cos9=|afl|—'|l;;| 9 9 B 2

o AR T TfeEl gainhs & 9= T FW 0T @A ITH WY PEEA
axb=|al|lb|sin0A% ®Y N W Bl 2| FE 4 TH GH G Gy 2 S
G ¥R b A GiEfed &0 o 99 o deed 8 9 g, b SR Srromed
ot e Tsfa %1 fHfda =@ 2

& AR G=ai+a,j+ak TN b=bi+b,]+bk 3 ) TH W &

G+b = (@, +b)i+(a, +b) ]+ (a;+b)k
AG = (Aay)i +(hay) ]+ (hay)k

ab = ab +ayb, +a;b;

i J k
R axb = a b ¢
a, b ¢

Hieyl 318 1 T wifed 9Tl o U 9 9929 (vectus) U g3 & o
a4 ¥ T wE ey wiEw fagia & i faer = fafa =1 1800
HEYE AT ST ®, @ Caspar Wessel (1745-1818 §.) 3 Jean Robert
Argand (1768-1822%.) 7 39 =1d =1 viq f&an i ws fdonss o1 # et fa
Yaras F1 9l § U 9iHs S o + ib #1 safadE aef frd=m 9
ST Fehdl ¥ Tk SAERET T07s1, William Rowen Hamilton (1805-1865 €.) 3 191
Xk, "Lectures on Quaternions" (1853 %) | fa= W@Es & fou afew o= =1
TA T Tedl fRan om SqedEl (quaternians) [F® Ffvea disa fad =

e W@ B a+bivcj+dk, i,k & ®Y a9 =R arafas g &




476 ot

== %1 ¢fieed fafy afew i H-fadm siaf & 7on =6 F1 99@n =1 %
B o1l ATy B9 F%] 39 91 F (9% 376vd S % 9w F] GFHed AR 376
IrThel 1 faaR 9ga- & 9eel § Plato (384-322 391 9d) & & forsy wd FAT
qfifier #R =i Aristotle (427-348 ¥91 gd) & el ¥ € o1l 39 9T =4
SRR i HeaT o T3 31 stean stfuss 9ol &1 Ggaa o 39! gia Jgys!
& THREAER A0 T W W #T GEH | a9l o §arsE 1 98l e,
el @1 A GEw w9 H o= <1 Ghal €, 7 @i Sterin Simon(1548-1620%.) BRI
daaq 9ell =1 eafd | &1 | Y 1586 H 3 A9 WNHEH, "DeBeghinselen
der Weeghconst” (351 &% it shell o f8gid) ¥ gall & A6 o SAfadE
fagia =1 fawersm fan on fowes wro =it & foem & w6 ge fieds ga
T 39 915 o Ayl $1 =s gwew < i § 200 af @ Ty

T 1880 H U SrHTCHT wifas wTe U Mres Josaih Willard Gibbs
(1839-1903 %) 3R W FUS AFHFA Oliver Heaviside (1850-1925 %) 7 TH
Tt o arEdtas (AfeR) 9w Fwete (FfEe) W S gUes wd g aiew
forgersor =1 gor e ol §H 1881 3R 1884 W Gibbs ¥ "Entitled Element of
Vector Analysis" 9% Ta Y Jicqsh BUaR| 36 T<% § A9 &1 5 995
ue Hitra foewor ez gan o qanfy |fewt o6 sy &1 fe9w w39 &1 Fifd
D. Heaviside #R P.G. Tait (1831-1901 5.) =1 9 # foeid 56 fawy o fou el
RIUCERER ]

> ——

L)



