Elementary Vector Analysis

Definition 2.1 (Scalar and vector)

Scalar 1s a quantity that has magnitude
but not direction.

For instance

tor 1s a directed quantity, one with
onitude and direction.

acceleration, velocity, force




We represent a vector as an arrow from the

origin O to a point A.

of the arrow 1s the magni




Basic Vector System

Z




Define a basic vector system and form a
right-handed set, 1.e




Magnitude of vectors

Let P = (x, y, z). Vector ﬁ):p IS defined by

OP=p=Xxi+yj+zk

=[x 2]
nitude (length)

|=Jf+f+



Calculation of Vectors

1. Vector Equation

“Two vectors are equal 1f and only 1f the
esponding components are equals

=ajit+a,j+ak and b=bi+b,j+Db;k.



2. Addition and Subtraction of Vectors

atb=(a,£b)i+(a, ibz)l+(a3 +b,)k

ultiplication of Vectors by Scalars

1S a scalar, then
(ab))i+(ab,) j+ (abs)k



Example:

Given p=5i+j— 3k and g=4i — 3j + 2k. Find




Vector Products
It a= alz+a2]+a3k and b=b, z+b2]+b k,

1) Scalar Product (Dot product)
' a-b=ab +a,b, +ayb,

—| all b | cos @, O1stheangle between a and b

or Product (Cross product)




Aw) = a, ()i +a, () j + a.(k

each compone









r(t)=(4t+3)i+ (5 +3t) j+ (1 +5t2)lf.
=47+ 2t +3)j+ (3> +100)k.

The acceleration is



dr(l)
;h =4i+(2(1)+3) J+ (3(1)* +10(1) &

=4i+57+13k.




d’ r(1)
d;z :2j+(6(1)+10)lf
=2j+16k.
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) du(~ ~) du du
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If F=3uvi+Qu"—v)j+w +v)k

then

oF

Y i -4y j+3u’k,

ou & . ~

OF 0°F

—— = 6uvi— j+2vk, —=4j+6uk,
% — ~  ou - -

82



If 1’:”=2u2vi+(3u—v3)j+(u3 +3v)k

then




A(w) = a,(w)i+a, @) j+a.@)k



If F=3t+41)i+(2t—-5)j+4t k,

3
Iculate J; F dt.

wer
3 . 3 e
:jl (3t +4t)artz+j1 (2t—5)art]+j1 48 dt k

Bl [ Stl il



If F={ +3t)i+2t" j+(t—4)k,

Bt jol Fdr

= [ (¢ +30dri+| 20 dt j+[ (- 4)drk
0 ~ Jo { 0 4






