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Equation of sphere
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(b) The line through (913 ,
6)

D to x- axis
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z=2 , y= 0 = y+ (z -22= 9S X = 0

(d) Plane to x-axis
contains ine print (9 , 2 , 6)

#(a ,2 , 6)
x
= 9

(e) - sphere

Y------- --· <F



Center (0 , 4 , 0

radius = 4

x + (y- 4)2 + z = 16

-. 2 Venturis :

A vector i is a directed

line segment from

A to &
aI 2 forming&

initial D point
-B

print e

!-length is lABI

Two rectors are equal if
They have same length and



direction

Nation : v = AB

E
|v,l = 2 v=3

(v) = ⑮3
Ivyl = 55
(vz) = 2

(b) ta!



omponentform : Given vector

#I
,
can Xub an eard

Vector

with initial print the origin,
the terminal point gives the

components form
v, = (a .b) (IR)
= Cab, (ii)

Ex v
,
= <2 , 07

vz = <3 ,27
(a)

Vz = (2p0

Vy = < 1
,
-2)

(b) = < 1 , 5 , -3)

In genera : abstract word,
for A from cords

for



Fearoperations : IR2

If i = <Mynz) , v
= Cry , v2),
kEIR

D sm + = [u
, +u , untu2)

② difference i- =[u ,-vich2-v2)

③lar multiplication.

k. = < ku , kuz]

(Analogous in IR3)
Ex2 u= [2 ,3)

v= <4 ,-
77

it = <6 , - 4)

5 - v = <-2 , 10)

Tu = < 14 ,27

-8 = 4- 32 , 567

Geometry :



Visual interpretation :

D Addition "tip i tail"

k
stretching factoraf it
zi

·Y
③ i- = i +

(i)

-Tf - (n- i)



*
Ex3 For wir below :

a) find components

b) i+
u=

d) -Y

e) i
-3

↑ sketch each

-
I
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(a)

-Er
- 1

-
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(a) = <3 ,
2)

-

i = [1 , -2)

i +i = <4 , 07
--
W

I=
n-v = [2 ,4)

-v = <- 1 ,2)

i - 35 =

(3 ,27
- <3.=6)

= (0 , 87

Definition Autrector
has length 1.

EXY In IR &

arcken M/z
12I arc cos/5
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E=cos-

·
can

be written
i = <cosE , sint),
01 ZIT

& prints an
vert cute

I
angle
-

N
Unit rectors

ET v = < ,-)

-
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,
-2)

#tatia
:Srdaburies

is

i =<1 ,03 = e,

I
i = < ,

0
, a) = e,

j =(01 = e2 j : <0 1 1 ,0
=

+2

k : (a01 = es

Note : v = (a , b , c) =
= ai + bi +c

Thpaint i unit
rectors
It



direction

Mull.2 < scalar (
v rector

| crl = (c)

Il
↑ &Krak

als
value

vertor

Consequence :
-

Icomposition into lesful
direction

Fo, (v)=o =

=
LlargFr n.t rector
direction)↓ t
&

Mul.) :/ = (f)



= Elvi in
Ex s
-

Decompose to
lenath/direction :

(a)
v= (- 2 ,7) = - Zi + T ;

wat (E)=+49 = 553

dro- =[

=O = arctan-7/2

We : use reference
:

- = i + arctany2

Easier : 0 = arcos-2/53
-



- = arcsin53 X no

-: -arcsiz"Ex yes

Ex9 Find the rectrct

length t making angle
of 2250= rads

with positive y-axis
14

/y

-
=D
is "[cos2250 , sin225%

58=- ,-]



-) = - 2=2)

↳0 i= (2 ,3 ,67 in IP3

In)=+3 +62

lerate+9 + 36 =5=7

↓

direction : E = (1 ,
37,4)


