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) such that J ⇐'seytfetotolff?
C = ( h ,

k
,

l ) fixed

• Center of sphere

R = radius of spherecx-hi-cy.us?gees2=R#

( xiy ,z ,
such that

( distance of ( Ky ,z ) to ( hikil ) is R ) .
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E=

@
y2+ 2-2

@
- 4y + 8Z  = 15 ( * )

Show this is equ .
of a sphere ,

& find

radius & Center of this sphere .

( × - D) 2+ ( Y -05 -1 ( z - 05=122.x±2x#
( complsehtnsne )

G x-DZ - 1 (X - a) 2=×2-za×+a2

y2_4y +4 -42-2+82-+16- 16

( y - 2)
2

- 4 f-+4) 2- 16÷
x.y2+ ( y-25+(2-+4)<=15+1+4+16

= 36=62
Center - ( \ ,

2
,-4)

radins=@
Aside Some quad - expression in x. y ,z  

=

What doesnthis look like ?
constant

geometrical ]



Some quad . expression .

E±x~+ xz - y2+3xy + IOX + y + 100=2
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Sphere , ellipsoid , hypenboloid , paraboloid . . .
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2- Vectors ( ZD or 3D )

a
:p

" ' "

vectors ( a. b. c) -
-

point vector

=(XziTzcZz )

p.k.fr - represented byQ-p_ ( XZX , , YET , , ZEZ , )
( XVY ,iZ1 )
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Additionofveutorsv,=(
×

, IT , izi ) VETXZITZIZZ )
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Ytvz = fytxziy.az/Z,+Zd#Tz-
D= ( 0,0 ,o ) V + 0 = V for enemy Tr

✓ - - ✓ V + ( w ) =D

V
,

+ Th = Trzxy .



vectors - . velocity

.fo@' Momentum
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• Scalarmultiplicatioc
scalar = number T= ( ×

, Yi Z )

Ctr = ( CX , cy , cz )

if C > 0

g|¥I
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- - →
scaled c times .

¥÷if C< o

÷Yttz ) = CV
, + CVZ

-i = ( 1 , o
, o ) standard basis

→ vectors
j = ( ° / I , o )

kI
= ( ° '

°
' ' ) 4¥



→ → s

(3/5,7) = 3 i
+ 5j + 7k

(3¥ ) (035,0) Yao ,7j

( × 'T , Z ) = XP+ YJ + zI

÷- FEI V
"

unit
"

vector

( sometimes Hvy )
if ITI =\

.

V= ( xi YIZ ) a.b§LdnTmben length of

-

\
veeton.IaangIaFI-ieri-i@E.V

any vector - ¥ ,

unit vector
.

v - cxiyizs - ¥ ,
- (Iaea .

' K¥2 '×±F÷zD

unit vector

÷
=

V= ( 1 , 2,3 ) W=( 1 , -1 , 1)

. 12-4 = |

(2/4,6)
| =

-22+42+65
.

^

ZV - W = (2/4,9) - ( l , -1,1 )

=(l/5= It



D= Dotprodnct

(
" product

"

- some operation that distribute
into addition )

v . ( Utw ) = ( V. u ) + ( v. w ) .

÷ Xii T , ,
Z

, )
def .

vz = ( Xziyz , zz )
→ Y ° VZ = 4×2 t Yiyztzzz

5¥
- number

• 4. Vz has info about 141 , lvzl
,

the angle between

themTheorem ) general fact D= angle between

-

V
) & Vz

Y . Vz = 4×2+9,92+2,22 = 14/1 Vz/ Can (A)


