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(|fEIT SISTTUTA (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 +}

10.1 faRT (Introduction)

o Sk Sftam | 2 o e fre § 59 TR staeRt
S 1 87 Teh Fealel o Taeliel b a1 & < oh
TR faerrel o g 71 wgaH o fa it W R yER
TeR HT =Mfeu? raclieh wifay fos gom g9 &1
Goqrferd ST 1.6 Tt B Hehal 81 T€ Th U R ?
Gftafera 21 et Tl sifeer weerd 21 aenf TE e
# IW Th T A T (N ww wed ®) o
eyl w wfe ufmmo & @o-my foen (e
T faeet feom §) o wfmfad §1 6 aRmw At
FHEdd B o, Sifdert T it § 3§41 ghR
1 URE AHa: sifew AiRE, S R |, g,
g, g, A, &%, 3Had, d9HE, &, H,

W.R. Hamilton
(1805-1865)

Sieedl, T, Ufales gets ua g Uiml Si9 f foreemam, o, @, §e, WK, §o,

fae@ &% #1 g sefs sge e 2

79 A W eH Ukl H1 hw SMHRYA Heheu T, Hiewn w1 fafe= dfewmand ok
TR ST e ST Ol a1 T8 &1 39 S YR o ToTedl &1 gimfera
®Y N R Tohew &1 YU M a1 ¥ IR Sw = & e o

ST 1 SR IRE w2

10.2 FS NIRYA HHheu T (Some Basic Concepts)

e s o foreft aar steren fr-favfra siafte o [ 15 W e 81 IR & e &t
Herdl 9 39 Y1 1 9 faend e 1 S Hehdl 71 39 o § 9 ffved fewn el g
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ff T @ fE Y@ weand © [t 10.1 (), (ii)] |

() (i) (iii)
3T 10.1

19 Bfera wIfST for afg &0 T@n ¢ w1 t@Ee AB q% giadfud Y 3d ® qd
T 7 9 fordt we foun areft e < o uftmor fHuff| g srar 21 39 gRR ' U
e YErEs 9w el ® (3Rt 10.1(iii)) 1 37d: T fewe Yames o aimmr ud faem
T T B
uftermer 1w e i foad ufmmor oo fken 9 e #, afkw werd 2

e i o wh o o afkw g € (et 10.1(Gi), 58 AB 1ermn
YERUE: g, o &9 § ffde #@ € oIk 38 ofger * A ' o1oan ofkwr ‘G’ o w9 H
e €l

o fag AT & |few AB WRW ¥l 8, R fag ween 8 oIk 9% fag B <l
W GRY AB , TG Bl § 3ifad g wheemar @1 e wike & yrfes wd eifam fgad
o = i IO |Ewr 1 R (STedn TaE) Feel @ SR T |AB | e 615k
w9 § fafdse fman stan 21 R 1 frem wfcw 1 fzen o6 ffde @@ 2

| e Tt | iifer wfam et o FoTerh T B € SafeT Hohdd |G | < 0 % HE
el & 2

fearfa |fg9T (Position Vector)

e X1 9, B-fada sfaomed! ausifier fEoms ggfa = o sifsc
(3repfa 10.2 (i) @iafer § 7a f55 0(0, 0, 0) = wdel T W@ foig P ofifere foeen
e (v, y, 2) B1 @@ Gfew Op fo@d O 3K P Wrfvss we sifm fog €, 0%
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z z
N N
& B
P(x,3,2) 7 B
- 2 7C
r
> >Y
0(0,0,0) Y 0
X (i) X (i)
3T 10.2

Trier fag P ot feufa qfew seomar 21 g g3 (Fan X1 9) #1 ST W g Op
(19l 7 ) 1 qiEm fffad &9 9w g 2

IO—PI=\/)62+y2+z2
=ZEER ¥ 7a fag O o 9me, fagsti A, B, C sanfs o feufa afsw 991: 4,5,¢
¥ fafde fre wma € [emepfa 10.2(i)]1
ﬁ%ﬁ—aﬁw (Direction Cosines)
T g Plx, y,2) 1 el Afeer Op (averan 7) fifore Sk o amepfa 10.3 7 it
T B WG FOEN x,y TS z-3181 1 oA (NSt o WY ST MY HHI: HI0T

z
S
Cloo
L \]._..
1 N
' ? 'f
' Y Pl
. o) B. - Jy
] a "
' X "’
AL ..
X
3T 10.3 Uy
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o, B, Te &N ShioT e €1 57 B0l o shiEE HH AT cos o, cos B TS cos Y HEI
7 o TEor-hITe el € IR WH=Ia: el HA: [, m e n ¥ e fhan st 2
MepTa 10.3, ¥ 9 <@d € foh B1991 OAP U wHehior F19sl € iR 39 5 4 &0

cosoczé (r‘ﬁl?la?f?mmﬁ?m TI?JI’I%)W Fd &1 S YRR FHehu gl

OBP TS OCP¥ & cos B=2 Td cosy=— for@ &ahd 1 59 YR fig P o Frdwmier

=1 (Ir, mrnr)éamﬁafﬂmﬁwmmélﬁwaﬁﬂm%wawmﬁmh
mr & nrAEe 7 % f&eh-3Ud Heaid © 3 S HH: q, b a ¢ ¥ Ffdse foman
e 1

| fowuit | 50 e R GoHd ® R 2+ w2+ > = | WY WEER: a2+ b2+

10.3 |fael & WRR (Types of Vectors)

Y= |9 [Zero (null) Vector] T& afer fomeh wrfves wd eifam fog wordt s Z,
I Y e € iR 38§ % ' H e fma S @) = afiw w5 wE v
&9 oM & 1 1 Wehell TR gHeRT IR YT BT € 1o fasheud: THeR! ig
off feon uRo foRY gU AT ST FeRdl B Wik AA,BB ¥ wfewl i frefud i €
Tk AT (Unit Vector) T G FSert Tfmmr T (31976 1 T918) © W5k 9iew
e g1 e fiu gu wfewr a &1 faen o Ames wfew &1 o9 ffds foran sm 21

Tg-3few WG9 (Co-initial Vectors) I 3tera 1fues wfeer et ws & urfues fog
2, W8 e afker seend €

W@ |iEIT (Collinear Vectors) 31 3@ 31fue @fey afk T & @1 & 99ia ¢ af
3 T wiew wEan ¢

U |iE9T (Equal Vectors) I AR 4 do p UM WA FHaad & =g 37eh i
Te faen WA €1 TR G =b o ®9 H forman S R

FUTAeh afg9T (Negative of a Vector) T& Hfe fwert i fu gu afser (v
<fifstt AB ) o @AM 7 W ot fxon fau gu afew =1 faen & faoda 7, fu g afcw
1 RUMCHS Hecldl &l SeEUM: Gieyl BA, 9Kyl AB &1 BUTH® & 3R 38
BA=-AB & ®9 ¥ foran S 2|
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froguit Suds aRefyd |fee 58 whR € o 3 9 foret 61 off sueh aftwmr w feen

! afafda foru fam @& o TR foenfia foran ST 9ehal B 36 UK o |iey @as

Tyl Fed €1 38 QU AeAE | T T |ie i &l = |

IETET0T 1 Sferor | 30° uf¥=d H, 40 km o5 faemm 1
w1 e e sifsu) W< O g
Td Wiy op e fomerm & frefua e © s
(T 10.4 fEw)) —— i~
sargvur2 fr=afafaa ol =) aifew e afew o &9 10 kam f
T gultag Hifeu) v
(i) 5s (i) 1000 cm? i) 10N
(iv) 30km/h (v) 10 g/em® N
(vi) 20 m/s STR &t AR JTeRT 10.4
T
() GII-3fsw (i) STFAA-IfEw (i) TA-|Eq
(iv) Tifa-erfew (v) TFE-f®  (vi) An-HEw
SETETUT 3 3Rt 10.5 § whiA ¥ Hiew >
Q) @ ‘
(i) THA B 5
(iii) TE-onm ¥ e
—
o 1 W % =\
() 9@ 9w : g, camd
(i) THE H€W: a qAq1¢ ST 10.5
(i) TE-3mfEw AW : h. ¢ qend
[wmeret 10.1]

1. SW ¥ 30°9d H 40 km o fowenqs &1 afer@a fegu #ifs)

2. Trefafea @ 1 sffcer wd wiker & &9 § Joftag Hife)

(i) 10kg (i) 2 WX IW-u=m (i) 40°
(iv) 403ame (v) 107" s (vi) 20 m/s?

3. frAfafea = sfse @ afze afml & €9 5 guftag it
(i) FHA HEH (i) g0 (iii) &<
(iv) o (v) &
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4. aepfa 10.6 (Th =) o fefafad w@fee =i rt
qg=u)
() we-3smfeH (i) =M
(i) H@ WY TIEH

5. frafafed &1 3w 9 31an 319 o w9 § S
() @ aa —a W@ g
(i) < wr@ wiew w1 aRA gid THE g 2
(i) THM AR oo € wfew e e B
(iv) FHM GRA o & W wiey 99 B 2

10.4 |fE9N kT TTFH (Addition of Vectors)

wfewr AB 9§ ®HRUM: g9 A § fag A9 fig B C
e fazemu) o190 ws U feafq 6t ==t wifew e

T Al fag AT fag B ak ol @ 3R SHh 9%

fag B4 fog C a& werdt @ (ammehfa 10.7)1 55 A9

fag C a% @E®! g T T e foerm wfew,

AC © U a1 & sk e8 AC = AB+BC & &9 A B

¥ srfreraa e s 2 HFH 10.7

T |iegr A =1 e frm weam 2

I, A THR U9 S WY G a1 b § [t 10.8 (i)], @ ST AN T
o fory 5= 59 fearfa o o St 2, qifer weh o1 aRfes fag g o sifaw fg o gordt

Bl ST [3TeRfd 10.8(ii)]!
C C
g ‘
\ g "> >
% "B b
- 7

A - B A B
a L=
N

\—b
(@ (i)
3TTeRfd 10.8 C

-
d

=y

7
3T 10.6
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I SFHIT 10.8 (i) §, 0 AW fp o 90T ue o =t ufafda fog fomm z@
TR TR Tehe @ Tifeh seeht WRiweh o5, 5 ob sifaw fag o Hudt © @« B1sst ABC
I dEh o AC gR1 Fefid |fewt g+ &4 Wl g a9 b 1 A (1eran aRom)
WM el €, 1eiq B1Ys ABCH #H Ui € fF AB+BC = AC [3Thfd 10.8 (ii)]!
& q: Fifeh AC=—CA , TafeIT Suged qefieheor & g9 o & &

AB+BC+CA = AA=0

THHT qcqd e § Ton ferell froget ot qsnedl 1 Afe wh e § forn S A T' g
RO T AR YRA A i TR Te Sifaw fag HOe 8 S § (TRt 10.8(ii)]|

319 Wk Gfgw BC 1 W1 39 YR hifelU difsh 38R 9iHmor |fesr BC, o
oferer & T e, W 39! feen BC w1 faen o faud @ smehfa 10.8(iii) stefq
BC’ = —BC dd T9s = =1 /9 d g [#Mehfd 10.8(iii)] ¥ &9 7d €
AC'=AB+BC = AB+(-BC) =d—-b
gfeer AC’, G M b o a1 Fefid & 2

319 forelt 781 o T fRIR § TR fFAR T I o de@ i e o deed S
et T 919 1 =99 FQ 21 q9 39 96 W I A G HwE w © T, Th 591 g5
A1 A T AT SR gHY A % g o SeTe 1 A 39 1 ol o e g 9
19 ared H T T o @ e IF hidl 81 9 e R g 1 ue fren (e

ot o) & SR | gened foum o & fow gER 9w gfew avee 1 fefatea
fraw 2

I AR U9 T A FqHS &1
T o qenett @ frefya fee o o
(ufwmor we fegn wfga) < w@iewr g aunb
2 (3Tepfd 10.9) a9 THIR Fq4St ®i
A qened o IAfTe fog ¥ TeRA aren
forerol 57 ST |feel o AW G + b 6l aREm o
o feen wfegd frefia =t 21 9= gk am
1 G =gYS e e 2
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o1t e Bt ST R T SRR 10.9 W B AT H W € R
OA+AC = OC T OA+0B = OC (FfF AC=0B) f& wwim =gy
o 21 o1: 39 % Thd § fF 9few 9 & < Fem tw g % gAged 2

|feyr TFTHA ok TUTEH (Properties of vector addition)
TuTer 1 q WRN G oqen b % fag
i+b=b+a (et
Suuf §HiR 94 ABCD i i (3T 10.10) WA ofifSq. AB =4 it BC=b,
@ 19 ABC H s faw =1 S &6

: — ~ ->
EQ%"?‘TI%%'FE AC =d+b a
319, HFifeh T Tqs T @ g
U Td SHI §, $HfY SRt 10.10 | o
- [ a X 7.
AD=BC=h 3R DC=AB=a & T: fas vz
N L x
ADC T fa9s f7 % WM ¥ AC = AD + DC ¢
=b+d .
Lo ->
Ad: a+b =b+a a
R JTeRTa 10.10
o 2 @ wfee a6 iR ¢ e

(@+b)+¢ = G+(b+¢) (WEwd 7o)

suufa g A, |fEe g,5 don ¢ H FAM: pQ, QR TS RS U Frefud fma
T ® S TR emmeRta 10.1130) 3R (i) # g9t = 2
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Gl d+b = PQ+QR =PR
S 5+¢ = QR+RS=QS
EISI (@+b)+ ¢ = PR+RS=PS
3R d+(h+¢) = PQ+QS=PS
3 (G+b)+¢ = d+(b+7)

feuroft wfew Armee & we"d qod w1 gerd ¥ 'W oW el d,b AE 5
AR ISl 1 ST T o1 d+b +¢ o ®9 § foraa 71
e ifse T fordt wfeer @ o foaw & 1. 2
i+0=0+d=a
Tel = Ffew () |ike dhe o fou @iey e sheetd B

10.5 Wah 2rfasr ¥ afer = U (Multiplication of a Vector by a Scalar)

o ofifte o G w o gen wfew @ SR A uw wifew B1 a9 |ikw g o ek A,
T UrEe 59 A g % w9 ° T fmen st €, |fkw g ke A9 [or el
21 e i i A g oft 9ty G o 9@ TH 9w 21 A% A AT e HMHE
T o AR A G 1 59N, G o oM e faadia gt 81 A g o1 qRATT g o 9iemT
HT I O B €, 37t

IAdl =1Allal
T 319 ¥ |ike o UM 1 S eS0T [§9 i FHEU (visualisation)]
et 10.12 § & T 7

A S
75%7‘ N;?yﬁ N NZEZ, v
~ T
3T 10,12

SaA=—1,q9 A\d=—a Sl Tk U Gfeer & f5een 9fmm @ o q9m 2 S feen
Gt e o fauda )1 afeel -G 9y @ 1 RS (3TUEl AT Yidal™ ) e
2 3R BH BUW G+ (-d) = (—a)+a =011 Bl

2021-22



ofeyr demforg 449

aﬁtwﬁ:kzl—fl,ﬁmgaﬂ%ﬁ i+0, Fod_ @ wF v A T E
a

1 .
[Aal=IAllal = —lal=1
lal

9 YRR \d, a &1 oo o Aok 9fser &) frefyq & ¢ g9 9
i = —d % w4 forad §
| feoott | foreht off afew ko fow k0 =0

10.5.1 Tk @lQ9r & °TH (Components of a vector)

amgu fegati AL, 0, 0), B(0, 1, 0) 3R C(0, 0, 1) %1 SHHeT: x-37,
y-3181 Te z-378T W & 2| 9 T

IOAI=1,10Bl = 1 3R 10Cl=1

afest OA, OB iR OC fo ™ @ s =1 ufmmor 1 8 ¢
FAIA: 0X, OY AR OZ el o e arieh Uiwr weeid 8
IR TR FH: 7 G oS 4 5 FAfde feRan wmar @ (smEfA 10.13)1

e Wk 65 P(x, y, 7) o1 Tearfa afew op offSw Sian fo emmepfa 10.14 & gerfan
T B AH e 7R g P W 9@ XOY W @Y M wa w1 R f6g P, ¥l 36 YN
TH WA € T P P, 23181 & WEI 2| A 7, | ek A x, y TS -394 o TR
T | § SR P Tl kT U o STER &9 W ¥ fF PP = OR = zk . 36
TP GP:ZE)—’SZyJA'\”ﬁ'{ 0Q=xi .39 %R 39 T & T

OP, = 0Q+QP, =xi +yj
3R OP = OP + PP=uxi +yj + 7k
TH YRR O o |uel P o1 feafd |ieer OP (1ol 7) = xi + yj + 2k & &9 # W<

Bl 2
fret ot |feer &1 9= ®9 Sew ®Y FHEdAM S| Tl x, y U 7, 7 o ACY TEH

FEAd € R xi, y] T zk wATE el o RW ; o WY TH Heemd &
FHH-FH x, y T 7 GBI o2 o el Sl 2
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P (x,,2)
|

N JTTeRfA 10,14

et AR 7 = xi + yj + 2k, FT L TEAFIRG FHI HT < IR FANT ek qd A1
1 ST ThA ¢TI TH e HW ¢ R TR IS OQP, H (ST 10.14)
|OP, | = \[I0QP+IQPP =+/x* +’
X FHeh IS OP P, ¥ &9 W § %
|OP | = \[I0P, P +1PPP = (% + y*) + 22
A Thel AR 7= xi + yj+zk B AIENF | = |xi+ yj+zkl=x>+y* +2°
% w9 ¥ 9w gt 2
afe < wfewr a oI b ueh ®GH FO: af +a, j+ak IR b7 +b, ] +bsk 5V R
T E
() @fee a R bl =M
G+b = (@ +b)f+(ay+b,) ]+ (a; +by)k o ®F H I eI 2
(i) 9fEer G 3R b *1 W
G—b=(a,—b)i+(ay—by) ] +(ay —by)k F ®1H C B 2|
(i) 9w & R b TAA B ¢ Al AR Shee 4
a =b,a,=b, 3R a,=b,
(iv) ot sifger A9 =fewr g &1 oM
A = (Aa,)i + (Aay) ]+ (hay )k BT 9= 21
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Tfeell w1 drTher IR freh eifgwr @ wfgw &1 om wfwfaa w9 § Frefetea
faaeo-frem @ firerar @

H ffTe fF @ @R b < wfw € oIk kT m D AfRw § 9
() ki+ma=(k+mya @) k(ma)=(km)a (i) k(a@+b)=kd+kb
feuguit
1. @9 uferd o< b € fop Ao fomelt oft o o e wfewr Aq &oen @fer @ &
T 3| ard § 9 9w 4 3R b ww A B § 9k sk Fad afk e v
YRR A A 1 e € @i b =Aa @1 9% 9few a 3R b w2 w9 H Ky
E'I%, SR &zalf+a2}'+a3/€32ﬁ?5:blf+b2}+b3l€,ﬁaﬁm'{ﬁ@%ﬁ%
g SR shael 4
bi+b,j+bk = Maji +a,]+ak)
& bi+bj+bk = \a)i +(hay)]+(hayk
& b =\a,, by =ha,, by =hay
oAb b,
a, a,
2. 9 a = alf+a2}'+a3/€ ad a, a, a39ﬁ@1 qah IECEEREIG] FEAn |
3. A 1, m, n TR wfewr & RKg-FEEAT @
Ii +mj+ nk = (cosa)i +(cos B)j+(cos 'y)lg
feu gu wfew 1 fKen & a4 @fwr ® 5el o, pudy Ky gu afke g s x,
yUS 7 318 o H1Y &A1C 7T HI07 &
SEETUT4 x, y 3R £ o OH 10 FITC AE TR G = xf +2] + 26 3R b =27+ yj+k
M &
Ta o AU R < 9oy 99M B @ 9 3R shae afE Sk W e GHE 2
a1a: fou gu ey g sl p S9F e A 3R ohee afg x=2,y=2,z=1
SEETUTS A effIT G=0+2] SR p =27 + ] T 0 |d|=1b |7 290 9w G ik b
TAME B 2
T W lal=V12+22 =5 3R 1b =22 +1> =5
THAT | G 1= 5 | TR KT 8¢ @i gam &l € it 3ok |d sk 9= 2
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SEETUT6 W G =27 +3]+k o A HABH ACA A HISQ
I A G e | EC s | R &:élamwzﬁm%l
= = 7 1 i
| O 2 . 3 . 1 &

N e p
RS GlE a \/ﬁ(21+3]+k) x/ﬁl+\/ﬁj+\/ﬁ
m7ma=f—2}¢a3ﬁﬂ@twmmﬁmmwﬁnm7mél
Wﬁﬂi@qﬁ'ﬂaé?aﬁﬁﬂwma— a:T 2])_T f

NERNCE
SETET0T S WEEN G=2/+2] -5k R b=2i+ j+3kh ATHA ok IRY AR
Hiw 1 i

sqﬁqaéaaﬁﬁmaﬁi7uﬁnmmqﬁm7a_7[l z“j R A

mﬁngﬂﬁ?ﬁmw
+b=¢, W&l ¢=4{+3]- 2k%l
i 161 = 42 +32 4 (-2)°
3d: I HEeh 9fewn
1 1 PN N A 3 . 2 .
b=—1>¢= (4i +3j-2k) = i+ k
el 29 f 75 st B

SEETUT9 WY d =i+ ] -2k & eh-oruma fafEy oK okt Ferad o fKep-h e
1 whifsa)

7ol e AT foh |feT 7= xi + yj + 2k o RE-3WIA a, b, ¢ T o, FAFE Teh
X,y z 8 2| gHfY fEu gu afewi o fu en T B fF a=1,b=13IR c=—2% T
W&l,mﬁ?nm@méﬁq—mﬁq%w
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10.5.2 3 %@aﬁ ® e arem afesT (Vector joining two points)

afE P (x,, v, 2,) X Py(x,, y,,2,) X fig & 7@ Z

P &I P, ¥ A atem wfkw pp, ¥ (sTfa

10.15)1 P, 3R P, =1 a1 fag 0 ¥ faam w

AR Brge fm w1 v s W e B

OPP,¥ T § f% OP, + PP, = OP, Ny Pl(x\,,‘y;,zl)
ST FNTHS o TUTEET T START H €T i ¥°0 ;‘

SwdeR TR fefeiEad w9 9 foan s ) X & 1015

2P2 (X2, 25)

>

PP, = OP, —OP,
SR PP, = (ol + Yy ]+ 2,K) = (5f + y,] + 2,k)
= (5 =)+ (3, = )] + (2, — 2k

e ﬁ 1 ARHTT |P1P2| :\/(xz_x1)2+(y2_y1)2+(22—21)2 o &9 H U
Bl B
sarEur0 fagst P(2,3,0) T Q(— 1, -2, —4) & fie™ el T PEQ &1 ™ =
BIESISIGECAIE !
Tl it |iKe PYQ W ww fe 7, wywa: P yrfyes fag © ok Q sifew fog 2,
TofeT P @R Q & e aren enfiee @fgwr pQ , Freifafed €9 & wra eiar 21

PQ = (—1-2)i +(-2-3)j+(-4-0)k

a7t PQ = -3i -5] -4k
10.5.3 @E G (Section Formula)
A ST get fag O o amer P iR Q 7 fag ® frent Q
feafs @fgesr OP sik 0Q ¥ fefua fFar w2
fagsti Pud Q &t fHaH aren @ we fodt dR fag
RENM A ToR ¥ fawfea fear s g&ar 21 &fd: o
(3Tmpfa 10.16) TE 9@ (3MeRfd 10.17)1 F&l U >
3R qa fag O % @y fog R &1 feufd wfzw OR 3Mepfd 10.16
M@ HT B EH <A Rl i TH-Tsh ek ofd 2
feafa 1 W@ R, PQ &l 3fq: Tawrfaa war & (amerfa 10.16 )1 AR, PQ +I ™

TR A #d € 5 mRQ =n PR, &l m 3R n oA Sifewn € ot &0 e &
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foh TS R, PQ &l m: nsh o1 U@ § 3fd: fawfom e €1 3@ frgsii ORQ U6 OPR ¥
RQ = OQ-OR =b-r

4R PR = OR-OP=r-a
ERISI m(b—7) = n(F—a) (Fi?)
CEC) ;o mbtna (T FH W)

m+n

aa: fag RS foF PIRQ &l m néaaqgcnaﬁaa oo e © a1 feafa wfgw

. mb+ .
OR = = e T g 9
m+n

feafa 11 W& R, PQ & o faurfaa wwar € R
(3T 10,17 )| I8 AT FIA TH TSk o g
T ¥ o &9 § Bied ¢ T W@Es PQH m:inwh

WﬁWﬁWWaﬁﬁgR[i.e., -1

mb — nd

=1 feorfa wfewr OR = % w9 § 9 B 2 3Mepfd 1017 P
ﬁmﬁw&&mmnwﬁg%a‘rm:naﬁwmﬁuﬁrl@ PQ % mex fag R
mﬁuﬁmﬁ=ajé€mﬁml

SEET0T 117 f§g P efR Q wifery fomer feerfa @fest OP=34-25 @R O0Q=a+b

g1 T U fag R &1 feefa afew 9 ST St P ue Q &1 firem arelt Y & 2:1 %
U | (i) 3Fd: (i) ey fartsa e 2

Sl
() PR Qi e el T@1 1 2:1 % U@ § 31a: fawied & ot f§g R

=1 feafs afkw 2.
. 2(a+b)+(3a 2b) 5a

OR
3 3
(i) P 3R Qi fiei arelt T@n =i 2:1 ok e o ol T e arel fag R &
feorfq wfeer 2:

. 2@G+b)-(3d-2b)
OR = 71

=4b—a
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SATET0T 12 <9IiET foh fag A(27 — j+ k), B(i —3]—5k), C(3i —4j —4k) Th GHHIT
51 o 3 2
& g9 Ui ® TR

AB = (1=2)i +(=3+1)j+(=5-Dk =—i —2] -6k

BC = B-1)i +(—4+3)j+(—4+5k =2 - j+k
R CA = Q-3 +(-1+4)j+1+4k =—i+3]+5k
3ok 3ifaftaa e Gfse f

|ABP = 41=6+35=IBCP +ICA P

ard: o gen st uw wHei fge )

[orgemarett 10.2]
1. fAfafea afsen o o &1 aReem sifvw:
G=ftj+h  B=21-7)-3% a:%h%}_%é
2. §AE i o 3 fafa= afee fafe)
3. wuM feem | | fafy= wfew fafew)
4. x3RyF A @ FIAC q@OF GqiEw 270 +3] W o + ) A
5. T ofew 1 IR 65 (2, 1) © @R eifaw fog (-5, 7) B1 39 afewr o aifgw
U9 Gie "2 AG hife)
6. AN a=i-2]+k b=—-20+4]+5k IR ¢={—6] — 7k 1 ATt T KT

7. WR® d=i+j+2k % R T Ao WY 9@ FifC)
8. @fEwr pQ, & HfEw A |ikw I HifT s f5g PR Q %Aw: (1,2, 3)
R (4,5, 6) I

9. few g wfewi a=21-j+2k M b=—i+j—k, & fou, afew d+b &
Frfe Ak 9w Ad wifSw)
10. | 57— j+24 & S TF To WEw FA B fSEHT aimm 8 5 2

11. =Tuiew for afew 2f 3] + 4k 3R—47 +6] -8k @@ 2
12. Hﬁﬂf+2}+3l€ﬁﬁﬁﬁcosine§|ﬁaﬁﬁ1’ql
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13.

14.

15.

16.
17.

18.

19.

fora
fogai A(1,2,-3)Wd B(-1,-2, 1) &l foam a1t THA W B &1 W& fee afsw
%! f<eb cosine MM HIfST

Twiten foF |fEwr [+ j+4 31&f OX, OY TS OZ % Tl SR bt g 2
fagefl P (7 +2j—k) 3R Q (=i + j+4k) ™ oM archt T@n #t 2:1 & 7@
(i) 3q: (i) 9, fawfsa & gt fog R @1 feafa afser 3@ wifsm

< fogati P(2, 3, 4) 3R Q(4, 1, -2) ! THe™ aret e =61 9e fag i shifery
<eien o g A, B 3R C, foror feafa wft@ svwen: G =31 -4 -4k, b=27—j+k

AR =0 -3] -5k T, T THI 19l o ot o1 Fmior e €
1951 ABC (315 10.18), & foq frfafigd & @ &4 @1 weq g =&l 21
(A) AB+BC+CA=0

C
(B) AB+BC-AC=0 %
(C) AB+BC-CA=0 A

B
(D) AB-CB+CA =0 3MFfT 10.18
afz @ R b < o i § A Frefafed § ¥ 35 W w9 T E
(A) b=)\a, freafem A fo
B) a=+b
(C) G 3R b o HUNE Tk GUEIE Tal 2|
(D) 3 WfEel g qen p 1 fen wuE @ wg uRm fafe= €

10.6 <t |fa9n UM% (Product of Two Vectors)

a1eft qo B TR o ARl TS s & aR § 37eAIA R €1 16 BN SS9
TfEel 1 [UMES AHE T SEA Siod HiehA 1w HOA ¢ eH TR R Gehd ©
foh 3 Gesti 1 UHE Tk G& Bl 7, I SRl 1 [UMHES Tk e el § g
werl 1 fefa o &0 3= % YR @ ON Y Hehd € AHd: ] HoHl w1 fagaR oM
TE < ol 1 HASH| EH YRR |iEl w1 qoE ot < alter @ qRefia feman s 21
AT A [UHh ST R T SIfEer g © SR |k Uk Sl i T
ey g 21 Wiewl % 9§ WhR o TUAGEl o YR W AT, AR T
it § gk fafe e ¥ 30 Ufess & €9 o S YR o UMk s == Sl
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10.6.1 ?ﬁ '\’77%,"\9# T 3TIIT UM [Scalar (or dot) product of two vectors]
aftsrer 2 F YR AN a SR b s REa a b gw ffde fE s d
AT a-b =ldllblcos®s w7 9 uRwfea fean s 2| ;,
SEl 0, G 3R b, FAF R HUE I 0<O<7 (SR 10.19)1 /
A G20 e 5 =0, 1 o TR T ¥ S T e F <
T G-b =09 wd ) 2o 1019
e
1. G-b U darifas g& 2l
2. WA ST fm g el p D YIW GRw § 99 4.5 =0 AR IR dhad Al
d 3R b WO o & i G- h=0e alb
3. aR0=0,99 G-b=lallb]
fafered: .4 =g 12, *is za fafa 4 9=0721
4, AR 0=, G-b=—Iallb|
fafemed: a-(—a)=—lal’, s T 30 fefa §0, n o TR 2|
5. Ueor 2 S 3 o GeH W URER ofedd W 9k i, j U k, % forg g9 uw

g fw
ii=j-j=kik=1
=1 S }é:éio
6. ¥ YRR WEE 4 o § % A= w0,

cose—_b We—cosl[ “bj‘s’mﬁmw%l

lalb | allb
7. efee qERd W fafe 7 erufq
i-b=b-a ()
Aty MR & TI%TO!'TJ'? 'TJT%Tﬁ (Two important properties of scalar
product)

TuTerd 1 (3R PEwA F AR R faao fm) 9 difse g, b iR ¢ =
aew € q@ a-(b+¢) =a-b +a-¢
Torerd 2 WM AT g et b X W € o A T ey €,

\d)-b = Mad-b)=a-(Ab)
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458 TTfor

afg < few sew T H af +ay] +ak T b +by )+ bk, B g T a6 57w
e oHwe Frefatad &9 § 9w g ©

ib

(af +a,]+ a3l€)-(blf +b,] +b3l€)

ai (bl +by ] +bik)+ayj- (b +b, ] +bik) + ask (i +b, ] +bik)

ab (i -D)+ab,(@ - ))+ab,G-k)+ab (j-1)+ab,(j-])+ab,(j-k)
+ ab (k1) +ayb, (k - ])+ ab,(k - k)

e o | 3R 2 S STET wE W)
ab + ab, + apb, (T 5 HT I HH W)
9 YR G-b = ab, +a,b, +azb,
10.6.2 Tk QlQ9T @7 TeRdt I@T W AT gy (Projection of a vector on a line)
oM e for weh wfgwr AB fordlt T @ [ (9 ofifsw) o @i ammed foen o o
107 A B (TP 10.20 3RAW) T AB HT [ R YEY TH GEY p (A wAfW)
2 Torent 9fHTOT 1 AB I cosB| © 3R forent faem =1 [kt Tam o woM steran faudid g
70 a1d T AR 2 T cos O ¥FTHE © ST SHUTCH | WeW P ! AT Gfew wed ©
AR zER1 9RO | B, FfEe Y@ i W 9iEet AB %1 W&U wEeldl @1 SeEvE:

frafafad & | 9% apfa 4 W@l AB &1 t@n [ W waiy afzw AC 2|
[3TeRfa 10.20 () | (iv) TH]

B 1
/4 N :\<\9 N

= 7, >
AP C c p A
(0'<6 < 90" (90'< 6 < 180"
(i) (ii)
-> 0 >
://A A :
B IB
(180'<6<270) (270°< 0 < 360"
(iii) (iv)
3T 10.20
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veruT

1. @[ % e A p A 9iew € @ W@ (W GEw g #9659 9w
2T 2l i

2. T GRW G 1 TR AR, W YET G- b, ol a('%),awﬁ(aﬁ) 9
I Bl 2

3. 9% =0, & AB %1 ¥&9 4fEw @@= AB T SR AR 6 =n @ AB 1 &
gfeer A @Ml

4. w&\'ezgaw e=%aﬁ@mu&huﬁmwuﬁmml

femuit = o, B SRy TR G=q,f +a,)+ak F TEH-F00 € A 7o -
frefafad &9 o e 1 S gl Bl

ai a a a
cosa = =—L cosB=—2, and cosy=—-

lallil lal la lal

g ft e G 6 1G1cosa, ldlcosp 3R ldlcosy FHA: OX, OY A& OZ h
317\1,'&'(91 a%uéﬂ%’mﬁm a%aﬁﬂmal,%aﬁ'{% W:x,y,'@fz\’ﬂ?&
o IR 5 o YA T 0ok AR AR 5 TH AEE AW 7 79 TR! Kop-h i
1 T 9

d = cosoli +cosfj +cos Yk

% ®9 § sAfyered fwan S gedl 2

TETETOT 13 J WSl 4 9 b & it wEen: 1 3R 2 ® qen d-b=1,q ufken &
= T HI0T A IS

T fem gen & a-b=11dl=13WRIb1=2. a7

9=cos’ fl'b_ =cos™ [ljzﬁ
lallbl 2) 3
SETETUT 14 WY =i+ j—kqMb=i—j+k °F = H H TG B

ol q GRSl g 3R b o o= w1 &0 0 T gN UET ©

cosO = ?.ba 9 9 B 7
ldllb|
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S ab=0+]-k-(-J+k)=1-1-1=-1
-1

W%ﬂﬁ%ﬁ cose=?

7q: 1 iy = cos 1(——) 2l

TETETOT 15 AR a=5(— j -3k 3R b=1+3] -5k, 3viee fF @iRw a+b iR
G —b weed g
T WW%%QWWW@%%E&M%eﬂﬁﬂgummmﬁﬁél

el i+bh =(5i—j— 3k)+(l+3] 5k) 6l +2]— -8k
AR d-b = (5i—j-3k)—({+3]j-5k)=4i —-4j+2k
TfeT G+DB)-(G—b) = (6] +2]—8k)- (4 —4]+2k)=24-8-16=0
a7 a+1§ aﬁ? d—b e A )
SEEIUT 16 WY G = j+2k W p =7 42]+k W &Y A Hifow)
T AR g wqﬁ&n ;;uwr%ﬂ
1 — 1 10 5
L ab = (2.1+3.242.1)= f 2
T VA + (22 + (1) Jo

SETETOT 17 9 & W G oIk 5 39 YR © TR (G1=2, 1b1=3 N a-b =4 1G-b|
A Hife|

T B9 U ¢ T
\a-ﬁ\zz(a b)-(d—b)
—Gd-d-b-b-da+b-b
= 1alP=2G-b)+1b P
= (2 -2+’
zaferg li—bl= 45

IEETOT 18 9% G Uk A WE¥ ® S (¥—ad)-(F+d)=8,dl | ¥ S

Tl ik 5 Tk U 99 €, TE 1ai=1. g% off e gen @
(x—a)-(X+a) =8

SPEI Y- X+x-d—d-¥x—d-a =
Frerell %P -1 = 8 {eid_1X17=9
THfaT | %1 = 3 (sFifen Wie o1 qiAmn Hea Y= el )
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SEEIOT 19 & WRW g R p, % T ®Wed 1G-bI<|dllb| (Cauchy-Schwartz
i) |

o & gE STl Wesl ®Y § W ¢ A =0 3Foe b =0.ar%qd § =9 feufa o
THUN B TF 1G-b1=0=IG11b|. 39T &H Head &4 & 1% ldl=0#1b| 99 &5

- = C
la-bl % /z)(b
- = = <
I lcosOI<1 THeram €I /g
R ~ A = B
%FIFFI‘Q ld-bl <|dllbl
“ 3TTeRTd 10.21

IATET0T20 < WS g gon b o € WA (G +bI<Idl+]1b | (Fregs-srafie)
Tl & g8 e, S feerfaal g=o @ b =0 ¥ Wew ® @ W € (i 2)| 36
o offse fF 1a1£ 0161 @@

lG+b1> = (G+b)*=(G+b)-(G+b)

=d-a+da-b+b-a+b-b

= 1dP +2a-b+1b P (Afse rEe wE fafma €)
< laP+21a-bl+1bP (FifF  x<lxIVxeR)
< laP+21allb1+1b (ST 19 9)
= (dl+1b1)>?

31 ld+bI<ldl+1b|

| Temutt | afs froger-srafer & afist w2t # (Swfa ST 20 §) e
ld+bl= ldl+lb|,as
IAC| = |ABI+IBCI
fag A, B 3iR C W@ <wifan 2|
SETETUT 21 TR fF 615 A (=27 +3} +5Kk), B(7+2]+3k) 3R (77 - k) T@ =
%ol B9 9| F 2

AB = (1+2)i+(2-3)j+(3=5k=3(—]—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 =9 3] -6k
|AB| = V14, ‘B—C‘=2\/ﬁ R 1ACI=314

zHfey |AC| = 1ABI+IBCI
aa: fag A, B 3l C W@ 2

S 21 F oA AR R AB + B+ CA = 0 g TR i fig A,
B 3R C 1 o wiiaf a1 Frmfor =& vt 2

wnm A W N

[uoraett 10.3]

. T et G dqen b o uRE Y 3 TE 2 ® W G-b=+/6 T A aaeb

o o= 1 FIU A HIFT

afee §—2j+3k 3 37 —2]+kh o= H HO A BT

ofew {4+ ) | @few [—j @1 vaw 9@ S

WA {437+ 74 1, WA 7] - § 4+ 8F T Y&W 1 Hifo)

eifen & fau gu frefofea € afcel § @ yew @ ofw 2,
%(25+3}'+6l€), %(3?—6}42]2), %(6f+2}—3l€)

7 ot <oizy foh 3 |ie WoR Tk W & weded

Afe (G+b) (G—b)=83R1dl=8Ib| & T lal W& |b| T Fifeu
(3G —5b)-(2d +7b) T T T HifST]

. < 9wl G 3R b % R Fd SIS, A gk TRET §EE © iR g9 % drg

1 I 60° € T TR (I OHHA %%I

. afe Tk Heeh 9few 4, & faw (3-ad)-(F+a)=12 & 4@ |¥| I sifem)
10.

AR G=2{+2]+3k, b=—i+2]+k 3R ¢=3{+] HIFERERF a+Ab, ¢
T od 7, 9 A H HE A RIS
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11.
12.
13.

14.

15.

16.
17.

18.

|fer s 463

<uiizn fop & YR |kl g oij b o T |G lb+1b1a, 1dlb—I1bla W @ 2l
e G-a=0 3R G-b=0,d G p o 9N § 1 Fpd Feprenn S Hehel 22
I G, b, ¢ W S T YRR G4 b+c=07 a-b+b-¢+¢ - T
M wifsa)

% G=0 o b =0, T a-b=0 R AT &1 G 1 AavH TEl 2
T 33X G 30 I H gfie sifsu)

afg feedt 19 ABC & 3fid A, B, C %99 (1,2, 3), (=1,0,0), (0, 1,2) €
ZABC 3@ &Il [ZABC, §f53il BA TS BC o 9 &l &0 2]

T3ise ok 65 A(1, 2, 7), B2, 6, 3) 3R C(3, 10, -1) ®@ 2

Twitsw fF |fewr 20— J+k, [ —3] -5k IR 30 - 4] - 4k U TR S F
it 1 = 2

I IR GRe G 1 qRET @0 § SR A Th IR AR B A A g Tk A
ofsw ® afg

(A) L=1 B) h=-1 (C) a=IAl (D) a=1/Al

10.6.3 & |fevn 1 @iTor TUTT® A [Vector (or cross) product of two vectors]

IR=s] 10.2 § T f3-favia faomed greifore fews ugfa &1 ==t &1 o 33
gfa ® eMTcHe x-3781 1 ATHTEd S[HTHT T y-3181 T A Sl € dl FTeHeh
-3t w1 foun H U SfRomed (W) 99 SR B S © (BTt 10.22()]1

U sferoedt e ugfa o < Ird ey i Sufer i Y x-3781 ki fem

T Y AR -8 hT T Hact [ STl & @ ST o Teeh 2-3187 1 3R Tehd il
[3TTeRfd 10.22 (ii)] B

V4 V4

N 1\

>Y
/ ) //
@ (ii)

X X

TRt 10.22
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464 R

TR 3 3 YR W a b, F AR PEEA axb G,
e fopan Sl @ @R Gxp = a@llbIsin® i o &9 ¥ qiwfia !
fope <1 € STel 0, G 3R b ok sl o1 B0 ® SR 0<O<T & .
Tel i Uk W wfew & W fF wiew G eiRb S W §1 -5
T YRR G, b qe 4 U <eomedt ugia ol fAffd e ® Vaa@'ﬁmo.zs
(3TeRfd 10.23) AUiq fromad! 9gfd &1 g § b I TWE A W TG 7 HT fKon o
<ot 8
% =0 1@ b =0, a9 0 IRefoa el € i 39 feufa o eq axb =0 9Renfia
F 2
1iﬁfl"JT:
1. axb us afzw 2
2. A AT 4 ¥R b I YRR WEew ¥ q@ axb=0 AR R kaa AR
G 3R b U T o THIR (FeE @) B el
axb = 0adllb
fafered: axd=0 3R ax(-a)=0, s vom feafa & 6 = 0 den =
Wﬁ@zﬁ,ﬁlﬂ'@ﬁﬁﬁﬂﬁlﬁﬁsin@ﬁ%?ﬁﬁw%l

3. zr&:ezga‘f axb=lalbl

4. Ueor 2 ¥R 3 ok Ged § WER deed Wee giew | § sk A%
fore (amepfa 10.24), 'zmmﬁ%ﬁ

AAAAA

ixj=Fk, Ixk=1, kxi=]

5. WY UM i el d < ARYN 4 q b o Srd 1 HI0 34"'?"&'10'24
o frfafiad =q o wre ghar @

laxb |

ldllb

6. 7€ HoS T § fon Wieer orhet e fafwe 7€ i € it axb = —bxa
arqa | axb =1dllb |sin0n, SR G, b 3R 7 T faomedt wsfa i A w5

sin@ =
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g orafqd 0, g W) B WH Wehid HA Bl Bl AR 10.25(i) weih
bxa=lallb|sin0A,. & b, a 3R A4, TH faomed g H fffa w@ 2
Ffd 0,6 | g 1 AR FHE FHH Bl € IFHfA 10.25(ii) |

n

(0] 3TTeRTd 10.25 (ii)
;A% 29 T A ok 2 i @ SR b 2w @ FI S aa § & @ A 9N A
Tl TS o e T s B UG A IS ¥ HI T W G g 3R 7 T
¥ e 1w e B S A =i
TH THR axb =lallblsin®i

= —1allb1sin®A, =—bxa

. U0 4 3R 6 o wed o
xi=—k, kxj=-iaRixk=-]%

. Afz a3 b B 1 Her qenet @ frefd e @ e w1 A

1 13 = ¥ e i A ¢
9 & S HT IR % STER B9 ST 10.26 7%\
0 ¢
A

@ﬁ%ﬁﬁﬁﬁABC‘eﬂW:%AB.CD. D > B
3TTeRTd 10.26

W AB =I5 (&1 831 ®) 3R CD = |4 1sin6®
31d: IS ABC &1 &9%d =%|E|la|sme :%Iaxl;l

. A% G 3R b AR =SqES F Her qenel 1 el S © a1 S TS &
8TFA |Gxp| % ®9H IS S 2
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fora
aepfd 1027 ¥ &9 W B TR @ER
=gt ABCD &1 &% = AB. DE.

WY AB=1b1 (fgar ganm 2), i

466

DE =lalsin® 31qd:
TR FgHS ABCD &1 &5%d =
TRt 10.27

1b1ldlsin® =1adxb]|
319 TH WY OAwE o {1 Hedqul U i AfTeEE w
'lIUT‘c’Iﬁ [ UAHA K1 AMThel T fadwor 724 (Distributivity of vector product

over addition) afg &,I;ﬁTE aﬁ'—rqﬁﬂ%‘aﬁix@aﬁm%a‘r

() ax(b+¢) = axb+axc
() A(@xb) = (ha@)xb=ax(Ab)
N A Wew G R b Uesw ® W FEN: af +a,) +ask 3R b7 +b, ) +bik

j ok

i
fau gU & 09 TR AR PEEA G = | a, a;| G A S wRA 2B
b b, b,
ST B9 U €
axb = (aji +a,)+ak)x(bi+b,]+byk)
= ab (P x1)+ ab, (1 X )+ a,by, P X k) + a,b, (jx1)
+ ab, (X)) +aby(jxk)
+ ayb (kxD)+ab, (kX J)+ a;by(kx k) (e 1)
ab, (i % ) —aby(kx1) —a,b (i x })

+ a,by(jxk)+ab, (kx1)—asb,(jxk)
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(FAMR Ixi=jxj=kxk=08WR ixk=—kxi, jxi=—IxjeWRkxj=—]xk)
= alb212 —aby]— a2b112 +a,byi +ash, j — ab,i
(FfEs ixj=k, jxk=1 dX kxi=))
= (ayb; — a3b2)f —(a,bs - a3bl)} +(a,b, —a,b, )k
i ]k
=g a a
b b, b

AT 22 AT G=2i+ j+3k X b=3+5]-2k,7 laxb| T HS

T el
Pk
ixb =12 1 3
35 =2
= {(-2-15)=(=4-9)j+(10-3)k =—17{ +13] + 7k
w o faxb] = Je1P 032+ F =507

SETET0T 23 GRS (d+b) AR (G-b) § W YAF o w9aq HHH GEw
HIC &l G=i+j+k b=i+2]+3k B

TARIUNE T G+b=20+3]+4k R d—b=—)-2k

U G, W a+b ARG —b I R o« 7, FreAfafed 5 vew @

ij ok
@+b)x(d—bB) =2 3 4|=-20+4]-2k (=¢, AATIM)
0 -1 -2
1¢1 = J4+16+4 =24 =26
31 A AEE Afew
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468 o
ferlt et T ) et fed Bt €1 3% G +5 IR G —b W GE Tl
b2 P GOl N

L

% —%ﬂ%é B WG T (G —b)x(d+b) F1 Th IROM 2

IETETUT 24 Uk T3S &1 &Fwa A6 sifeg fSrmes o fag AL, 1, 1), B(, 2, 3)
AR C2,3, 1) Bl

T gH U ® TR AB=j+2k 3R AC=/+2]. fRu gu B #1 &5wa
1

—IABXACI 3

2
ik

3 ABXAC = |0 1 2|=—4i+2j—k
1 20

zHfa IABXAC| = J16+4+1=+21

1
a7 aefe eerEe Ex/ﬁél

[a¥a o [aY . g

TETETOT 25 IH GHIQ =S 1 &% A hitoe FSTEent G 9o g =37 + [+ 4k
A p=F-]+k 500 & T T

Tl fRrdt g wqes #1 GorE qemd G iR b € A SR SF®A |Gxb | 5N
W B 2

~.

=50+ -4k

Q
X
S
1]
Y )
P
— =

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

TH YehR 3YEYTeh &kl /40 &
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12.

ofeyr demfod 469

[woarae®t 10.4]
A G=1—7]+7k 3R b=3—2]+ 2k |G xb | T HIfTY
W G+b 3R G —b F A e § Ak TR A0 B TRl G =37+ 2]+ 24
I p=7+2j-2k R

I TH AEE G a,f%mag,}éﬁma%aﬁxé%mquﬁﬁme
A ® A O T HH [0 I SR IEHRT FEEdl W G o "Ik 70 ity

29T foh (G—b)x(d+b) = 2(axb)
A @it T FIRT, AfE (26 +6]+27k)x(F + A + k) =0

fen g e fh a-b=0 3R axb=0.9% a R b o aR ° 39 = Fend
feRTel Wehd 27

. T AT W 4,5, ¢ TR af +ay ) +ask, bi +by] +bik, cf +c,]+cik

w9 ¥ G g ? 99 qwizy fF dx(b+¢)=axb +axe
Aqfe G=0312d b =0 q axb =0 Tl 21 1 foaim TF 22 I Tiea T

IW hi Y wHifST)
Tk IS o1 &t T shifeng ek S A(1, 1,2), B(2,3,5) 3R C(1,5,5) @l

. Ueh T SIS o1 &Sl F1 ShITSTT SRkl Tor g |feel @ =7 — ] +3k 3R

b=2{-7]+k gr Fuifaa €

M efee afse G b =9 YR ¥ R |a|=3aﬁx|z§|=%,aa axb TH
e Gy ® 4t G AR b & o H w0 B

(A) /6 (B) /4 (©) /3 (D) /2

T A o I A, B, C 3R D foer fearfa afew s

PR N A a1 A A N o o A A
—i+5j+4k,i+§j+4k,i—%j+4k 3ﬁ'{—i—%j+4k,%mméi
1

(A) 5 B) 1

©) 2 (D) 4
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fafasr 3ergvor
FETET0T 26 XY-9a | 9t A gfewr fafem)

Tl A ST R F=xity ), XY-ad § U Ueeh WiEw € (STt 10.28)1 a4
Wﬁ*W%ﬂﬁ%ﬁx:cosee’ﬁ'{y:sme(mI7I=1).3'F|1\F1"I€"?Fﬁ'§’1
7,

7(=OP) = cos6i +sin@; (D
% ®1 ¥ forg Thd T
T 171 = {cos?0+sin?0 =1

Y
4
P(cos0, sin0)

- A

OP’ = cos01

—> A
>X P'P=sin0J

3TTeRfd 10.28

SH-SE 0, 09 2, A% UREfdd gl @ fag P (3mepfa 10.28) arred fagn o o
X2 +y2= 1 o1 @ w1 & SR o gl Henfara feemd wftnfea € e@: (1) 9 XY-
e o Yl A |Gyl Wiw g 8l

SaETr 27 A fagei A, B, C 3R D, o fefa wfgwr wmwn: i+ j+k, 20+5],
3 +2) -3k 3iRi—6j—F ©, 7 W W@ AB e CD & =l %1 10l 71 Hifu)
e HifST f AB 3R CD 5@ ¢l

T e T fF 3 0, AB 3R CD, % &= %1 %107 & 1 0, AB 3R CD& i &
off o 2

37 AB = B &1 feufa wfew — A% feafa afew
= 20 +5)-(+]+k)=i+4] -k
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ZHfey |ABI = \J(1)2 + (4)> +(-1)? =32
T TR CD =—2i -8+ 2k SRICD = 64/2

) AB.CD
i €OSY = |ABIICDI

1(-2)+4(-8) + (-)(2) _ 36

ENENG NG
iR 0 <0 < 7, T9Y I eIl @ fF 6 =, 7 @il © fF AB @en CD T T
& W |

=1

fareheua: TB:—%@,R#@%W%F@ R cp wtw | 2

SETET0T 28 WM WA G, b 3R ¢ diF WY 3@ WAR € T 1G1=3,1b=4,1¢ =5
IR T W YSF, I T Al o AR W AGad § d, |G+b+¢| 6 B

T Mg ef® a-b+6)=0,b-C+a)=0, ¢-(A+b)=0
S| lG+b+C¢1P = (G+b+¢)-(G@+b+7)

=G d+a-(b+38)+b-b+b-(G+7)

+ C(@+b)+cc

=1aP+IblP+1¢P

=9+16+25=50
EISI la+b+¢l=+50=5V2
SEETUT 29 A WY a,b ARG YMEH G+b+¢=0 F HEE wW F AR
lal=3, 1bl=4 3R |Gl=2 AR u=3-b+b-c+¢-a 1 AF 10 HifaQ
& IR G+b+¢=0,3qT 0 U € T

a(a+b+¢) =0
e d-d+d-b+ad-¢ =0
e a-b+aé=-lal’=-9 (D)
el b-(G+b+c) =0
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U‘l

A - |5 = Q)
T THR a- c+l; ¢ =-4 .. (3
(1), (2) 3R (3) ® et WeH 91 & FF
2(d-b+b-¢+a-¢) =-29
29
a1 2u=-29,ie., U= >

IETET0T 30 AR WER ceaaq A afeel §, j e £, w1 <faomedt usfa o @mde
=3 -], B=2{+j-3k, @ B H P=P, +B, % T F st Hifow =l f
0% wHid € o B,, 6 o ol 2

T W S B, = A6, A TH fw ¥ et B, =3A7 -

S| B,=B-B, = 2-30i +(1+N)]-3k
i B,, 6 W v ? T8I 6B, =0
a7 32-30)—(1+A) =0
SIRE) 7»=l
2
O PY N PO P,
BRI Bi=21-7 R B2_21+2] 3k

T 10 ¥ fafaer gonaeit

1. XY-aa |, x-3781 1 YT S0 o Wt amred fen o 30° 1 107 99 arel
ek afeyr fafem)

2. g P(x,y,.2) dRQx, y,z,) i faam ot wfew o ifzer geeh 3R afmm
1 whifsa)

3. U gt qivem Ko | 4 km wordl 81 9ok 9vE 9 S 9 30° ufied whi
&9 9 3 km =it @ SR &b Sl €1 TEAH o YRR {65 o wTgeh! 1 fowem

BRI
4. AR G=b+¢, T FNIE FA L TF 1al=1b1+I¢1? 30 3T 1 qfe Hifm
5. x %1 9 UM W@ HIC Gk AT o + +£) TH A GiEw 2
6. WM G=2+3j—k 3N b=i—2j+k o RO % THR TH TAO Aiew
A HIfSTy, FSereht aRmm 5 gers 21
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13.

14.

15.
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16.

17.
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AR G=i+j+k, b=2—j+3k AR c=i-2j+k, WA 24— b+3¢H
THIR Teh A |9 Fd hifsa)

T9iisE o fog A(1,-2,-8), B(5,0,-2) 3R C(11,3,7) W@ ? 3R B g AC
i faIfsia & el ST A St

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

famfea e et fog R 1 feafa afeer 9@ wifsw a8 o uize i fag p
W@rEe RQ 1 we forg 2l

T THIR =G T Ter= S 27 — 45+ 56 3R -2 -3k & 56k fohvl &
T U O TSI Jd hIfSW| THHT &% O A1 HifoTa)

TEMET fof OX, OY Wa OZ 187 oF T R ok gL |iew &1 fGeh-hramea
aﬁwﬁt(l,l,ljél

A AT G=7+4]+2k, b=3-2]+7k 3R ¢=2i -] +4k . T T Gfew
d I TS G 3R b I W AT € AR G-d =15

Tl {4+ j+4 H, AR 27 +45— 56 3 A7 +2]+3k & ATEA w7 feew o
Tk |G o WY A OAEA | o UK € @ ), 1 HA T Hire
4 G, b, ¢ A URAN oel e weed el & ol e foh Wiest G+ b +¢
afesi G, b o ¢ o WY S Feh1 g3 2

fag #INT & (G+5)-(@+b)=1a P +1b P, A 3R Foad 3K G, b Foaq €|
Te g e ™ 520,620

19 o T3 § Gl ST HT =G hifeu

Ife < Wil G @R p o o= H B0 A G.5 >0 B AR:

T T
A) 0<O0<— B) 0<6<—
(A) > (B) >

(C) 0<0<x (D) 0<0<x
M ifT G 3R b <) T |iEy § 3R 9k o T R 0T A d+b TH
e |few © Afe:

T T T 27
A == B == (@ == D ==
()64 ()63 ()62 ()63
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18. L(xb)+ jExB)+k(@x)) @ am
(A) 0 (B) -1 ©) 1 (D) 3
19. afz < afeell G SR b o= &1 BT OF @ 1G5 I=lGxb | Td 0 TR 2

A) 0 B T C T D
(A) B 7 © 5 (D) ©
qRTST
* TF g P(x, y, ) ®1 feafd GRS OP(=7)=xi+ yj+ 2k § 3R i
Jei+yre 2 R

¢ T i o (K ek 3ok Seh- 3T e © IR HAnTd tell o Wy
T &Y & e w9 8

o T GRW w1 URAW (r), RE-AE a, b, ¢ IR Rep-HEEA (I, m, n)
frefafad 9 9 Hefud €

a b c
l=—, m=—, n=—
r r r

o TS & A gonel il wE F R W SR wiew @ 6@

¢ < He-3Nfen wfewi &1 4 UH U@ wail =qus o fawl | wre e @
fSreen! Hore o feu gy |fewn 2

¢ U TREw o1 3w AW A 35k R0 &1 A |k TS § uRdfdd R <

2 3R A1 UM e el RO BH o STTHR SEeh! &9 i THH
Froren faoda e =

o o Tu uRy g % fou wfew a=- g% fem ¥ oo wRw

lal
o fagafi p et Q fomer feafa wfew s g einp 2, &1 foam ol T 1
s 0 ST § PR e A R R Rl e ) P s,

m+n

mb —na

fasT W (i) el a9 W, % ®9 § Ww e 2

m-—n
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o TR G 3R b o S 1RO O 7 A SR AR ABA G5 =14 llb | cosd
o ¥4 H W el 81 A% 5.5 < g @ @ WiKwh g iRy oh o 1 i
i b

‘9’, cosf= ——= ¥ I Bl 2
lGllb |

o AR T GREN galRp o o= w1 HU O A TR WL [OHEA
axb=1allblsin@iAch T § W Il 2| &l A T TH WS WEY T S
G 3R b ! WAl & o dd o oeed © 9¥l g, b iR A et
grehifore frdene ggfd w1 fffd #@ 2

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

d+b = (@, +b)i+(a, +by) j+(a; +by)k
MG = (Aay)i +(Aay) ] +(hay)k

ab = ab, +a,b, +a;b,

ik
3% Eixl; = al bl Cl
a b, ¢

UfdeTiash gy

TN T3 1 A= A AT o Teh Y15 992d (vectus) § g1 & For@en
a1ef ¥ T& w ey wiew fagia o yofia faem w6 fafa = 1800 %
Y | STt % Sd Caspar Wessel (1745-1818 Z) 3R Jean Robert
Argand (1768-1822%.) 1 38 91d &1 9uiA fhan o e feens da o fordt fawe
@rEE H1 GeEdl 9 U 9iHs G@ q + ib 1 s sief fd=a s fw
S Hehell 1 Teh SR TR, William Rowen Hamilton (1805-18652.) ¥ 37t
Y&ih, "Lectures on Quaternions" (1853 's:.) T fg= Werae & fau afew o= &1
T G99 Uge fRAr o wqeddl (quaternians) [F® Ffva st fadt @6

e % €€ a+bi+cj+dk, i, j, k % ®9 9 =R GRdtEs GETEt @
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Teed | 1 effeed fafy afeel 1 B-forfta efafter & on %24 =1 wwe &1
T A1l qUMY B9 F&T 39 o1 o1 o1k o9 il fob WY 1 Heheu IR 3ok
AnThet T faam sgd- &l veet ¥ Plato (384-322 391 qd) & T forsy wd AR
Tl 3R SRR Aristotle (427-348 81 gd) & il @ & o1l SH 9HA T
STFeI &t sheadl oft o ] s1eren sifiren aali ol Tgaa fohan ITahR! FHIGT g
o FEAHER 9N e T WS 1 ST Hehd! 81 Sell o G o1 e fem, R
el <1 I EiEY &9 fRa1 ST Wehdl €, 1 @IS Sterin Simon(1548-16208.) g1
FI'HHT'LEIFIBI' &1 feafa 5 <1 | |1 1586 4 3= 7o ?‘ﬁﬂw "DeBeghinselen
der Weeghconst” (IS & &1 el o TOgIA) H acll o IATHS oh SATHAT
fagia =1 faveryor foran en fSeh SR At o fawm™ § T g1 uRadd gl
R 39 a5 At G HT ATIF Hehou T o fAEOr H 200 o9 @ M

T 1880 § U SN Wifqw e s s Josaih Willard Gibbs
(1839-1903 €.) 3R Wk S A=l Oliver Heaviside (1850-1925 %) 3 T
Al o Rt (AER) N i HIeuren (W) 9F ¥ Jorg i ge afew
forgereor 1 g fohan om 99 1881 3R 1884 W Gibbs = "Entitled Element of
Vector Analysis" 9% Teh el JReehl BYATE| 39 J&dsh | TR &1 Th UG
T i foeror fean gam om qenfy |fsen & SAqwAn 1 e S &1 Rifd
D. Heaviside 31 P.G. Tait (1831-1901 £.) i 9 € =14 38 fawa o fog wefes
IR fea 2

J

> —

o,
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