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What

A scalar is a physical quantit
has only a magnitude.

Examples:

* Mass + Temperatur:

e | onnth e \/Aaliimo
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A vector is a physical quantity t
both a magnitude and a direc

Examples:

 Position « Acceleratio

e MNienlarement e Mamentiim
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Representation of a vector
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of Vectors

* A given vector can be expressed as a p
its magnitude and a unit vector.

» For example A may be represented as,

A=AA4|

ﬂ — m.ﬂj‘h“;*l IJH .ﬁ: T
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Parallel Vectors

Two vectors are said to be parallel v
they have same direction.

Two vectors are said to be anti-paralle
if they are in opposite directior

A o
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Equal Vectors

Two parallel vectors are said to be equa
if They have same magnitude.

7y

Negative Vectors

Two anti-parallel vectors are said to be
vectors, if they have same magnitu
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Collinear Vectors

Two vectors are said to be collinear
if they act along a same line.

y z
—
Co-initial Vectors

Two or more vectors are said to be ¢
vectors, if they have common initia

A B
&

>
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Coplanar Vectors

Three or more vectors are said to be
vectors, if they lie in the same ple

&
A
B D

B

Non-coplanar Vectors

Three or more vectors are said to be non
vectors, if they are distributed in sp

7 B
/AR
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Vecto

| Magnitude of Resultant

y
,

£
ol B EOOR

e

P

In AOCM,
0C? = OM? + CM?

nnq E e = & . I---H-q . - R .ﬂ

0C% = 0A% + 20A x.
In ACAM,

0C2 = 0A? 4+ 20A x
+ AC?

RZ=P2+2P xQco
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Direction of Resultant

In ACAM,

] cM
sin=— =

p

Magnitude:

CM = ACsinB

Case I - Vectors are parallel (6

+
Ll

R = /P2 + 2PQ cos 0° + Q2

R =,/P2+ 2PQ + Q?

R=./(P4+ M2

In AOCM,
CM
tana = m
CM
LSS = 0A+!
tana = L
0A+/

|

Direction:
i __Qsin
A T P+Qcc
0
tanﬂ =n_|_n=
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Case IT - Vectors are perpendicular (

P

SPECIAL
CASE

Magnitude: Direction:
R = /P2 + 2PQ cos 90° + Q2 ena = Q sin 90°
P+ QcosS
R=.P2+0+Q?

Case III - Vectors are anti-parallel (

P - _Q = 7
SPECIAL
¢4st | Magnitude: Direction:
R = /P2 + 2PQcos 180° + Q2 BRI =t ]
P+ Q cos
R = /P2 — 2PQ + Q2
R —_/rp — M2 IfP > Q: o=
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Cartesian unit vec
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Resolution of a Vector

I't is the process of splitting a vector into two or |
in such a way that their combined effect is same
the given vector.
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Rectangular Components of 3D Ve




Multipl
[ ]

A) Multiplying a vector by a scalc

» If we multiply a vector A by a scalar s,
new vecftor.

« Its magnitude is the product of the n
of A and the absolute value of s.

If s is positive:

NEES

e - - - - -ative:
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Multiplying a vector by a vec

* There are two ways to multiply a ve
vector:

* The first way produces a scalar qua
called as scalar product (dot product).
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Scalar product

A
ra

ws]|

Emples of scalar product
W=F-.3 P=F
W = Fscos9 P=Fv
W = work done P = pow
F = farco F = fan
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Geometrical meaning of Scalar dot

A dot product can be regarded as the
of two quantities:

1. The magnitude of one of the vectors

A-B= (Ac

P
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verties of Scalar

1
The scalar product is comm 2
et E = ABCos® 1o scalar product is distribu
B:A=BAcos® addition.
3
The scalar product of two perpe 4

vectors is zero. The scalar product of two paralle

A-B=ABcos90° IS maximum posifive,

K-ﬁ=ABcnsO°
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The scalar product of two anti
vectors is maximum ne 6

A-B = ABcos 180

The scalar product of a vector wi
is equal to the square of its mac

7 A=AAcos0°

The scalar product of two same unit \
one and two different unit vectors

i-i=7-7=k-k=(1)(1)cosC
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Calculating scalar product using co

Let us have
A=A i +Af+Ak
B = B,i + B,j + B,k
then
A-B= (AIE+AJ,}'+AEE) .
+ (Bxi + B,j + Bk)
A-B = A,i-(Byi+B,j +B,k)

=AyByi -1+ AByi-j
+AyB,j 1+ A,B,J -
+A,Bk -1+ A,B k-
= A,B,(1) + A.B,(0)

+ AyB.(0) + A,B,(
+ A;B,(0) + A;By(
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Vector product

A
/(

ool

Right hand rule

)

e
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Examples of vector product

rx F

-
T
T=rFsin0n

T = torque

r = nn<itinn

L = angular m

r = hncitinn

Geometrical meaning of Vector prc

|A x B| = A(Bsin8)
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The vector product is anti-comt
A x B = ABsin 0
B x A = BAsin 8 (—A) = —A

2

addition.

3

The magnitude of the vector produ
perpendicular vectors is maxin

|A x B| = ABsin90°
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The vector product of two paralle
is a null vec*-~

<

The vector product of two ant
vectors is a null vector

A X B = ABsi

—

Ax B =ABsin180° A

6

The vector product of a vector wi
is a null vector.

AXA=AAsin0°A
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7

The vector product of two sa
vectors is a null vector

ixi=fxj=kxk

8

The vector product of two differ
vectors is a third unit vect

P =k Fxl=:
A i 5

& s B

SIS
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Calculating vector product using com

Let us have
A=A i+A)]+ Ak
B = B,I+ B,j + B,k
then

AxB = (A +A,]+Ak)
x (Byi + B,j + B,k)

AxB=A,ix (B, +B,j+B,k)

x B

>

i (AyB; —A,By) —j (A.E
+ k (AxBy — A,By)

(_A*xﬁ':

P
Ay A, A

=AB,ixXI+AB,IX]
+AyB,J %1+ A,B,J %]
+A,B k x i+ A,Byk x

= A,B,(0) + A,B, (k) +
+ A, B, (—k) + A,B, (C
+ A,B,()) + A,B, (-1
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https://www.slideshare.net/KhanSaif2/1-
scalars-vectors

https://www.slideshare.net/KunjPatel4/vect
or-calculus-and-linear-algebra



