
9 .3 )None Linear
N o  t a  t o n

L i n e a r  :

Systen :

Systen s

are power 1.

2 -  D i m :  ( x , y )

?  N o n - L i h e a r  :

? Basic Conie Sectrons (chp+10) : circles, ellips, pesto la,

x+2y=4:  1 l ,
18=252228 11

Ttwo solutions
other potential solutions of a line and circle

No- Silutitne one-sola



D substitute: Solve one egn for the var
and insst into the other egh!

EX
6,: x'+y"=8
l, :  x+2y=4

? Solve l, for x : x=4-2y (chosen Egn)

? Sub int c, : (4-2y) +y2=8
- Solve: 16-164+454y:=8

i factorable? 5152-169+8=01
5,1 4,2 No!

use Q. Formula:Q. Formela y==(+16)5 <163=-4651(8)
r  ( x y , ) 2 . 5

A x e , 4 2 1 6 5 5 2 5 6 - 1 6 0
10

=16÷596
10

=16+456
10

? 1,2 =8-2 ?65- , 8+256
? Back Substi tute

(x,y, ) = 4-416., 8-2 ?6

16
1 0

-256
5

1 6 + 2 5 6
10 5 -

t h e chosen eos above:
8-256

5 = (20-16-456, 8-216

6 (X2, ?2) 4+4.6 8+236
5



* Elimination (3)
EXI x=+y2=258 circle

x°-y'=1<hyperbola
? Just add egus ...

X2+y°=25
cirer

ty. O hyperbola

@ x* -  y?=1

2x2 = 2 6
= 1 3

x = ? 1 1 3

?  to  ge t .  I ,  subs t i t u te  i ndo  e i the r  egh .

x2+y2=25

2y = 24

die symmesm
V13, VT2)

(X2, 42) = (553,-512)

(X3,13) = (-VT3, -FT2)

(?4, ??) = ( 1?3, J2)

; ? Substituth
pick bottonggn

(+53) - y2=1

13-y2=1
13-1=12

12=12
+52=1 ? (53,62) (13-572)

{113)2-y 2=1
13-y2=1

y2=12? 2 2 (, 1) 1-85)



variaten on  subs t i t u t o 4

16x2-942+144=0
desmos

x*+y 2=16

? Bottom solve for x? and sub into toseph
5x4=16-12

16(16-11)-992+144=0
256-1642-942+144=0

400-2592=0 ÷25
16 - y2 = 0

?  p l u g  1 4  i n t o  e i t h e r e q u
(Bottom (ooks easier))

x=+(+4)  =161

+ 4 x * = 1 6 - 1 6

x = 0 X =
( 0,4)

+1:6-412=16

=16-16

x ' = 0 x = 0 1

(  0 , -4  )



? a no soluton? case:
EX x+y 2=1

X+ y = 10

? Butegh: X=10-y. Sub into top egh

?  ( 1 0 - 1 )  + 9 2 = 1 8

100-20y+y=+12=1

? Q. Formula:2y2-209+99=01

1==(-21) =1-20) =-4(2)(99).
2 ' 2

2 0 = 5 4 0 0 - 7 9 2

1 5 5 ÷ 4 6 - 3 9 2
?graphs: a y

No Real Soluti
Since No interçection

?  X

C,



*  Inequal i t ies

? L ihes:

6

X+y< 3 <graph
? graph x+y=3

(i) a test point : (0,0)
?  0 + 0 2 3 ans:

(üi)? .shade theI plane blow the live
"Solution
space" any (xy)

to pair does NoT

x t y < 3 TEX satisty x+y<3

pain yet satis

x+y<3
le-plane

? Conic sections

x ' t y = < 1

(i) ? graph
boundary.

-x*ty° =1

so la
space

( i l
? use test point

pick (0,0)

0 + 8 2 1

a n s :
? 5o shade

i h s i d e



? c i rde

System of two inegnalities
x2-y2>-4 *(-1) y'-x'< 4
x2+92<12 x'ty2<12

Top: hyperbolaopens in the ty axis
BOT: circle of radius 527213=3.4

so lu t i on  space
o f  t h e

s y s t e m .

In calculus to find
the arlawe will

need

? hypsbola < 1

Inequality:
Test: (X,y) =(0,0)

9-921 ans:
yes I


