Chapter 1

Vectors algebra in 2D and 3D space

180 120 Engineering Mathematics |

2D

180 120 Engineering Mathematics |

Vector

a 9 1 (a o { a o =
USua Vector M 1H1/51nadnavsssuauaedq 5w Scalar) 111 uaiilu
a y A o ' ' 3 v a
USnanilszneudievinanaz nania dree1ausy 139, 1157 Do udlulsua Vector
a a ° 4 &
Tu3nn1admnssu 1519zdeaiinnuizos Vector umlszgnd l9uinine
dy dy Y A A @ aa A =
o luuniimieg 145 sunedd Vector luszunn 2 1a lwseamsieu
a a 4
U511 Vector lTumensiasmans , Unit vector, Dot product,Vector projection, Vector
. 9 ¥ A A ~
function ttazM3lszgna I lusesnsnasun
v Ea
1199910 Vector INIvMIALAZNANI MInsimendamaastulsua
' ° A s a § a
Vector 3auana19 1la1nmsnszimandiacnansved/sua Scalar NHmwzlTum
' ° a S o ' s a A a
p619As7 MInszRIMAsiamaas 1 1917 Vector 92810031 Hngunasinisuinuay
v ° ) ~ Vg ' ' v ~ e S
dusmenewianud laiuiniluedisls wxgeliisuSeud 1851 yu

msuaaa Vector lumasvindin

Tumasadia Tuszuu 2 58 sewsaldglgnasumudina Vector 2 ia
1aTaognasazlinnumuieno
- ANWEIVEIgNATHINEAIIIAYEY VECTOr
- firmevesgnssnenamisves Vector
Yoavesms1dgnasaesamisaiunmldiae uddeidenosiazii il 19d o 14
Snniiesningnes i 18edlugidaay

2 NANIVDIQNAT
yaduga B e
HEAINANIUD
Vector
A 9
ATNAY
A ANEIVOIGNAT

unuvina Vector 4




Component Form of a Vector in the Plane
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Magnitude of Vectors

Wod=(u,u,)

1n31 e ldmguivesisinesd wieusaduimviaves VECtOr lanngas

o] = JuZ +uZ

—

u| unuvneves Vector U

v @

] P
mlddyanyal

Zero Vector

TEREY
Zero vector #e Vector iifiessisznounndnilu 0 wua ndnifie

5= (00

gaiu Zero vector sziivinady o nazee ldaunsaminamald @eisds
wuanilu Vector og)




Unit Vector : Representation of Direction
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Standard Unit Vectors For the XY Plane
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Vector Addition
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Vector Multiplication by Scalar
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Vector Subtraction
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Properties of Vector Algebra
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Tangent and Normal
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Tangent and Normal
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Tangent and Normal
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Dot Product (Scalar Product)
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Applications of Dot Product
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Applications of Dot Product
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Vector Projection
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Vector Projection
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Vector Projection
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Vector Projection
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Cartesian Coordinate
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Standard Unit Vectors For 3D Space
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Position Vector
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Directed Line Segment
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Dot Product
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Properties of Dot Product
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Vector Projection
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Cross Product
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Properties of Cross Product

Properties of Cross Product
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Cross Products of Standard Unit VVectors
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Determinant Formula for Cross Product
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EXAMPLE 1 (Calculating Cross Products with Determinants
Findu X vandv X uifu =2i +j + kandv = —4i + 3j + k.

Solution
e R C s S T
-4 3 1
= —2i—6j + 10k

vXu=—(uXv)=2i+6j— 10k
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Application of Cross Product: Torque
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Component of F =lu X v
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(mmammiade Thomas’ Calculus) = |(“ X V) . Wl (mwnnmisde Thomas’ Calculus)
Formula for Box Product
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