Vecton Algebna

¥ Vecton * A quantity that has magnitude as well as dixection (s called a vectox.

a"' T vecion

denoted by 0K . A >B
¥ Tnitial point © The point A whene frnom the vecton A8 stamts is known as (nitial point .

¥ Tenminal point ¢ The point B, whene it ends (s said to be the tewminal point.

7 Magnitude . [he oistance between initial and teaminal points of a vecton (s called the magnitude
(0s length) of the vecton .

¥ Scalan : Those physical quantities which have onlg magnitude ane called scalan , 8.3., anea , volume |

mass etc.
: . . ; ’ 5 » % : , , : .
¥ Dineclion cosines If "= al +bJ t CK makes ang!e o, B, T with +ve dinection of x-axis, Y-axis

and x-axis nespectively, then (05o, CoSp and CosT ane the dinection ¢05i nes
> _p(ab,e)

of ® and ane denoted bg. {, m ﬂnd n whene ,
[ = (osa = a y|m = Cosp = , | M= (0S¥ = ¢
Jare brac? Ja 4 b24 > Jat+u?4c?

¥ Dinection natios If numbens a,b,c ane pnopotional to dinection cosines [, m and n
—-!.

hP&chtFVE{# of "o, then a,b,c ane called dinection natios of h . .
P(x,y,2)

¥ Position vecton : Considen o point (x,y,7) (n space. The vectok 0P with initial point
onigin 0 and tenminal point P, (s called (he position vecton of Y ’ d

¥ zemo vectom * A vecton whose initial and teaminal points coincide (5 known as$ zeho vetton,

¥ Unit vecton + A vectom whose maqm‘tude LS um‘tg (s safd to be unit vecton. denoled

oy [§- _La
|’
¥ Co-initial Vectons : Two on mone vectons haw‘ng the same (initial point ane called cointtial
VeCLONS.

¥ Collinean Vectons : Two on mone vectons ame said {o be collinean (f they ane panallel
to the same line, i(mmnespective of thein magnitudcs ohd dinections.

==

¥ Equal vectons : Two vectons a and b ane said to be equal, if they have the same
maqrutude and dinection wuegandless of the positions of thein (nitial

— —3

points, and wnitten as a = b
o Negative of a vecton : A vecton whose magnitude is the same as that of a given vecton,
but dinection (s opposite to that of it, ¢s called negative of

the given vecton. W= -*H_B’ ¢

_‘/ Addition ﬂf vectons ? H_ll + Q_’ (Tm‘anatlc law of vecton addition) %
A B
¥ Puoptnties of vecton addition i (i) q+b = b+a]| (D ‘(E+F)+€ - a+(b+C)
i)y | ?+0-0+2-74]
: . ( ) — _‘—T\‘gminh / —5 E."B*
¥ Multiplication of a vecton by a scalan 2 Aa’] = [All @] " Midpoint | M =
2

' Note : Fon any scalon k, ‘kff= 0

vecton component
//_’?* _ P

¥ Component form ¢ | X - xuw +zk' lflﬁx’ww z"

Xy Y, 2 = scalan components of A




¥ vectox jainin? lwo points - Iﬁ' = J(Iz-x,)i*‘(g;-q,)iih (220 X

ol
3

-‘
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Case I When R divides PQ extennal[“ H = mb - na

| m-n
¥ Scalan (on dot) product of two vectons
—3 i fl 3
a-b = ITI1B] cose (oS = z- b_ 9 - cos” [ 2. B %
6 is the angie belween aand b,050<T ’a,'b, ..’-dlI,B*,- 0 v
a
< propenties : @) 8= 5@ (3) |(AZ)- 8 = A(D. )= & (AB)
2 | d- (6+)= @B +aC | W|ab=0e2=0,5-0mald

(5) I]C Ef N ﬂii + ﬂ2j+ 331‘2 and F= bti‘ + bii + b3£ : then EF = ﬂlb1 + ﬁzbz + 0; b;
- = = = 3| -5
(6) |Puojection of @ on & = _A-b and position vecton of @ on b ﬂ-bl.b
-3
Ty 15|
; : 5 — ol , —3 5 | 272 =
(1) |Puojection of b on @ = _A-6 and position vecton of b on Q .*.1-1:1 a
[l 2]

, ‘Iote ¢ 9f

two vectons @ and b are given (n component form as a,i+0,f+a;Kk ond b T+ byf+ byK

@.b = 0,b + 0,by+ b, 1

¥ Obsenvations

. @b (s a neal numben.
2. ket @ and b be lwo non - zeno vectons , then @B =0 if ond onhj if @ and b ane

penpendiculan to each olhen i.e. ‘E’-E‘= 0 <@ alb
3. 1f6=0 then @ b =1021151 . TIn panticulan @-0 3
Y If 0=1 then @-Bb= -I&IIbI. Tn panticulan &--3)=-131°, as 6 in this case is IT.
5. In view of the 0bsenvations 2 and 3 , fon mutua[tﬂ penpendiculan unit vectons

-3 =3 Iﬁ;

as 0 in this case is 0.

i

A

,f and K, we have

2
{

E-f:j-f;—ﬁ.ﬁ:i E.I:j.ﬂ*:i:.izo
6. The anﬁle between two non - zeno vectons @ and b (S given bg (050 = E-E’
—3 b
al lbl
> B - E’Ef |

1. The scalan pnoduct (s commutative . i-¢ | G-

i Projection of a vecton on a line * The © 15 called the pnojection vecton and its magnitude Pl is

simphd called as the pnojection of the vecton AB on the dinected

line [ .
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(0=8<90) (90°< B < 180) (180°< 6 < 270" (270°< 8 < 360")

(1)

v Obsenvations °

[5

L If P
TP

(i) (iii) L

the unil vecton a!unﬂ a line [, then the pnofection of a vecton a on the line | is gfuen blf_



2. Projection Of a vecton @ On othen vecton

5. If 0-0, then the pnojection vecton of AB will be AB

of AB will be BA .

9.

, \ote :

¥ Vecton (o cn0ss) puoduct of two vectoms

" Puopenties

If 0-

M on

2 2

—

b, LS given bg

itself and if 0=1,

- =
A-b OR 0.

T
b

151,

ot 1 (d.b)
(b

0=30 , then lhe projection vecton of ﬁ will be zeno vecton.

then the phﬂjﬂtl‘on vecton

If o, B and 7 ane the dinection angles of vecton Q = al?+ n!f+ a;ﬁ, then ils dinection
(05(Nes may be given as

l

Cosa= a-{ _ Op , | 0SB =
21T |2
R = (0S50l + (05 Bf + (05 TK

and

/F

|al

(057 =

ayy 0y, 03 =

a

axXb =

12115] ¢ing 1

OR

@ is the nngu belween a and b, 00T

n = unil vecton penpendiculan Lo the plane & and b

scalan components

= unit vecton

$ind = ‘EXE‘,

[2l!B]

) | axb -=-bxa |
(2) |Tf @xb=0 @=0,%5=0 on 2 Il b
A
= A A i - A A A =
(3) |If Q= Qi+aqf+03k and b =bji+tbf+ bk , aXb =|& % 0
by b, by
v Obsenvations & 1. axb is a vecton.
9. Tf 6-1 then |2XDb = IEHFI‘
2 , PP
3. Flnfjfe between {wo vectons @ and b Sing = 'E,KE,I
2’| 15|
4. | ixi-= n_xf kxk =0 ;
x{ = E,(j"xﬁ ,Exf=j
5. |{xid=-k|, Ex; -tland | TXK=-§ j‘\y/1
¥ Anea of tuiangle ABC = é!E’Hh"!srn@ - | 112 x bl
2
v Anea of paswllelogram  ABCD = 151131 sine = |12 x bl
¥ Projection foxmulae
(i)‘ @ = bCosC + cCosB ‘ (2)| b = c(CosA + a(’asC‘ (3)|c= alosC + blosa




