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A Zuanﬁ'fy havr'ny both maﬁm'f'uc/e ArD  direction
is called a =cofer vector Zuanﬁ'fy.
Examples : displacement, velocity, Force,

acceleration; momentum, wg(ghf’.

Scalar : only maﬁnr'fude (ho  direction).
Examples : mass, time, distance, speed,

temperature, worK, enefgy.

NMotation

A vector From A to B is writken as AB .
/Maym’f&de - AB = AB (a scalar).
A is the initial point (tail), B is the

terminal point Chead).

OP = x S “A > ‘2 <-position wvector
s 79 2 <-of Plx,y,2)

Here /

positive x, Zi 2z axes reSpechi/ely.' They are

e ; K are unit uvectors alcmy the

muf’ua//y perpendfcu/ar and each has unit

fl

maﬂnﬁ'ude . / = \)
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Magnitude of a Vector
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i the l/ch'ng

Types of Vectors

@ Zero wvector mag = O, ro direction.
Denoted by o Znitial pt = terrinal pt.

2 Unit wvector maqm'f'ude =

S

g Bl ; / a <-direction of a

i

@ Coinitial vectors : same initial point.

@. Collinear vectgrs : parallel to same
line ({rre_s,:)ecﬁi/e of maynff'uc/e & direction).
v
@ Ezual vectors . same maynh"ude &
same direction  (initial pt may differ).

/

@ /Veyahi/e vector . sSame maﬂm?’ude, opposite direction.
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Vector Joining Two Points

¢

I+ Alwl, wl, 24)  and  Bled, 92, 23] ae any

two points in space, then

AB = 0)3 = 04 J 4-'?’ﬂhnﬁle law

In cOmponenf form

T e

AB = Ox,-x) o + G/ ] £ £z 0] d

/Maﬁm'fude (distance Hrom A to 3)

A5 2= szrf'( (xz-x) 2 + (7/2—7//) 2 + (zz—z)

<-this (s exactly the distance {tormoula

Example
e e P el
AB v 3 o g5 ey
A3 = sgil9 + e + /6] = sgri(9/] units,
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Direction Cosines & Direction /Katios

Let a wvector a maKe an\gles alpha, beta, yamma

with the positive X, ¥, 2 axes reSpechi/ely.

Then Loz cos(a!pha) ; m = cosloetal -
n = 'cos(yamma) are the DIFECTION COSINES.

L

fl

lza/a ,mza/a ;o

<-afwa75 befween -/*and /

‘ e
Lmportant fdenﬁf‘:{ (used in every CB3SE Q)
/ 2 4 o 2 Z-Pfhaﬂoras in 3D

Direction Ratios (DFRs)

Any 3 numbers a, bt that are proportional

to Ly » are the €= direction ratios.

foim g _szrf-(a 24 24c |p)<-rormalise the DRs

Similar for ™ and n.
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Addition of Vectors

(/) Tn'ar;'qle Law

If two vectors are represenf'ed by two sides
of a f'rl'anjle taken in order‘ the c!oS{nﬁ side

taken in reverse order y[ués the resuvltant.

A " B
a b b
&
= % &

(2) Parallelogram Law

If two vectors are co-initial a/or)ﬁ adjacenf’
sides of a pam!le!ojram, then their sum s

the df'ayor:al f'hrouyh the common point.

_— s —

04 + 0B = 0c¢ <-C = opposite vertex
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Properties of Vector Addition

@ Commutative .

el

la-f-bzb-f-a

@ Associative
|(Z+Z) Fieis ot e ko

@ Additive fdenh'fy

|;+Oza

@ Additive inverse

|;+(-;)::.O

Multiplication by a Scalar.

s

If K s a scalar, Ca is g uector,
then LKa Is a wvector with maﬁnl?’ude «
Direction - same as a D i

opposite A

—

I oK =0 g o
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Section Formula

Let A and 3 have pos:'hbn" ®vectors a and

b ¢ Let F divide A3 in the ratio m . on

(i) ZInternal Division

e = F ; + ; ) / L o I e} =inFemml division

<-ratio m . on

(i) External Division

—_— —

OP v ( m b=y ;) / ( m - ) <-external division

Giii) /Midpofnf’, ( m = n =1 7

S

OF = (; + ;) / 2 <-average of a and b

MNMote : these are wvector wversions of C3SE Class 10

section formulas in coordinate ﬁQOrnef'rY.
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Scalar (Dot) Product

—

v

and

b

and b

theta

are two non-2ero wvectors

IS the anyle between them, then

their scalar (dot) “product is defined as -

[ a B a 5 cis(fhé?‘d}? : scalar
| <-(not a wvector
Component Form
it a = a, + a, \) -+ a, « .
b = b, i + b, \) -+ bg. « then

a b = ap, e azbz--f— ap,
Special Cases
theta = O a o= a b
theta = pi a0 = a b
theta = pi/Z B b = O ftpuratet?r (perp.)
Set-dot -

P BT a 2
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Properties of Dot Product

@ Commutative

a bl

@ Distrioutive over addition

a0
- (3)  Scalar moltiplication
o e
Unit Vector Dot Products
/ = = \) \) = o =
/ '\) z\j L = & g o &
Angle Between Two Vectors
cosliheta) = (a . B) /€ e <gyse this ip
; . <=euery anﬁfe Q
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Proyection of a Vector

S~

The scalar projection of a on b s

the Ienyrh of the shadow that a casts on
the line of b when light is perpendicular.
Per——b ; = (; : Z) / ; <-3scalar perg(hbﬁ

Vector Pr@ecﬁon

The +ull vector a/Onﬂ the line of b (s

— e il

( (; : b) / b : 2 ) b <-vector projection

Example (CBSE 2022 style)

a =2 + S0 1 72 " Lo b =
a .b S N e S e
b = Szrf'(/ s ) Szrf'(é)

LP"Q) = 10 / Szrf—(e) 4} <-scalar anSwer
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Vector (Cross) Product

e

. The vector (cross) producf s and b
is a VECTOR (unlike dot product), defined by

]
4 % b = a b sin( fhe{*a}"l:; £ odml Uectie
<-by nﬂhf—hand rule
n i< perpendf'cu/ar to BOTH a and b :
chotemy S0 that a+@ , b |, n form @ right-handed

Svstem (point Hin prs g s Z o thumb. = m)
i i g i

Magnff'ude

o

; x b Sf'n(f'hef'a)

fl
)
o

<-theta is in [O, Pl'j -7 Sty PO always

e R S A T b
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Cross Product (Determinant)

R a = a, -+ a,.j -+ a, « )
b = b, / + b, \) -+ b, «
then a x b s yf'uen by 4
[ \) «
a Y. b = arl: a2 a_?C—expanrf a!ony </
bl b2 b2

Expa ndfny the determinant

a4 ¥k = (a2 BT « aZ ki) |
<lal B2 + a3 bl
+ lal B2 = a2 bl &

Anti-commutative

el ——p

;XbZ—(bx;) C’ﬂfpsignon_fwap?

Common shp : J:orjef the =% minus sign.
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Unit Vector Cross Products

Cych'c rule (r{ghf'fhand)
' x\j == «
3 ) e = /
74 5 e -— \j
o’ / \
feverse order -7 ﬂrp the 5{9 s
;
I} Ve = el
« 35 = s
/ x « = - \)
Self-cross
b = ) - = x « = O
O Y sy B D
Properh'es of Cross Producf
(a) Distributive . a x(b +c )= a xb ¥+ a xC
(b) Scalar «(a x b ) = (« a Mg s
(<) a x b K1 perpencfl'cu!ar to plane of a ;B
(d) Maﬂnff'ude = area o: para!!e/oyram on a Fal
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Geometric Applications

(i) Area of Pbral/elo'qram

If sides a and b are co-initial,

——p

/-lrea = ; oo B <‘maﬁn1+ude of cross

(i) Area vusing Diagonals

e dmﬂo,nals are jj and jz,

st i

{/“rea = {1]2) d, x d == bl maghiude

/ 2

Gii) Area of Triangle
Trf'anﬁle ABC with vertices A, 13, G

Area = (//2) AB x AC <-use ANVY 2 sides

L £ Y0u alreac/y have position vectors of

A ’3, & - fHrst form AD AC then cross.

i i
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Unit Vector Perpendicular to Two

Oftern asuked - find - perpendl'cular to

Both a4 and B .G

3)
H
~
o
x
2l
SN
e
|
x
o

<-normalise cross

Worked Out (CBSE 2029)

Find unit vector perpendr'cu/ar to

a = i T + K . b = 2 t 5 -
i e = ey 3y
= Udemd e o i2) b w (R.7)
L o5 o+ o
a x b o Szrf'(/b + 97 4 1) = Szrf'(Z(o).

n = oy + 3\} + « ) ) Szrf'(?_b)

<-this is the standard $-mark termplate

Forﬁefh'nﬂ the &7 (-) signs costs /-2 mards.
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Angle Between Vectors (worxed)

I Find theta between a it U +« and

Step /

Dot producf'
a. b Sk () W) B e

Step 7 Maym’fudes

a = Szr‘f’(/‘f‘/‘f‘/) = szrf(.?)

b — '5Zr+(/+/+/) = Szrf'(g)
Step B Apply coslthetal = a b / a

cos(theta) = -/ / (Sz-rf'(.?) Szrf'(B))
=y f s
theta = cos -4 ( -7/ ) €-approx Y0197 oy

Tip
IF a .b Bl ) e theta i1s acute (e 90 dey).
if a o e 0 -7 f'hefa\ IS obtuse {z 90 dej).
if a .b = 0 -7 theta = 70 deﬂ (perpendfkuilar).

Use this BEFOFRE cowwpuﬂnﬂ fo predf'cf the 5(9”'
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Lagrange's Identity
L~ A L4
An important t'denﬁ'fy h'nb(r'nﬂ the dot
and cross produd's "3 ..
e .
C—Laﬁranye's i'c(enﬁ'fy
Quick Proof S«etch
a x b 2 = a 2 b 2 g Y
a2 a 2 b 2 cos  2(theta)
Addinj s a 2 b 2.0 <in 2. 4 cos 2

f
)
(N
o

N

Three Collinear Points

Points A, ’3, C are collinear iF

7473-; = lambda . R

( some scalar /amkpda )

—_—

Ezufua/enf ekt o AD w AL = D .
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PYa Templafe.s .Summar:/

Across CBSE Class /2 202/ - 2028 + JEE Main

Zueshbns cluster intfo $ repeah'nj templates

@ Unit wvector perpenc{fcular to two

n z:(a xb)/ a b ] o)

@ Area of f'rfanﬁle by ve;fh'ces
Area = (1/2) AB % Ac

@ Anﬁle between two wvectors
cos(theta) = (a .b ) / ¢ a b )

@ Prc\)jecﬁ'on of a on b
prel = o . ]/ b

@ Direction cosines +rom two points
I = (x2-x/) / d, Sl'mt'/arly m; o
d = Szrf'( sum of SZU-’N'ES 8

Common Mistawes (cost /-2 marks)

(a) Writing a b as a Uec.f'or (it is scalar %)
(o) For:gefﬂny sin(theta) fn a x b

(c) &porting DRs when DCs are as«ed.
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Special : Position Vector Formulas

Centroid of Triangle

Tm'anﬁ!e ABSC  with position vectors a o S
& oo <6 = ot

Linear Combination

P divides AB interrally : OP = (/-t)a + + b

where i s / Contn) in m:n ratio.

®) -7 B o=
/ -7 2 B
//Z -7 P m."dpo:'r:f'.

ey
.y
A
FER

=)
h
-1.
H

Parallelism / Eguality

b itrE a = lambds ‘b

a
a4 = b FE Az, a5k 8 .cb

Use these to test £ two vectors point a/onﬁ

the same line ( ﬁrezuenfly aswed ).
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Final Recap : All Formulas

(1) a = el 2) a2 2 f a3 2)

(2] a . b = a/ b/ + a2 b2 + a3 b3

(3) cos(theta) = a .b it p b )
(e 8la ) 2 4 b / b

(<) a x b = a b sin(theta)
(6) n = (a X ) / a x b

(7) Area tri = (1/2) A x AC
(5) Area par = a x b

B ) R Gr) = b E na))lein)
(10) Midpoint = (a + b)/2

(17) Centroid = (a + b + J/3

(G2l 2 . 2 4 n 2=/

(/3) a xb. 2 5 G s ) 2

fl
S

Memorise THESE FIRST

- Determinant cross proc/ucf' (S_—marv( anSwer)
* /‘lnyle formoula (2-marx short  answer)

* Area of f’rllanyle (3-mar«)

**

Direction cosines r'denﬁ'f\/

Good luek for the boards ?

- Vector A{gebra
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