
Chapter 10 Conic Sections (Analytic Geom

A Conic Sections
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c i r c l e
e l l i pse
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110.1) Ellipses

Recall in para metres that a circle

x (t = Cos (t)/  c ircle
y (t) = sin (t)

? uce pythag. idently for trig:

I x ' +  y ' = 1 I Analytical Egn of
the circle.

o We also disconsed that if he changed
the amplitude

x (t) = 4 Cost) Y ellipse
y (t) = 351n (t)

the (is"(t) +sii°(t) =1 becomer

( 4 ) º  +  ( 9 )  = 1

€ = 7 1
avoid t = 0

1  t = 2 7



@ sta .  fo rm

= 1

8 Graph

i f  b r a

minor  ax i s

ma jo r  ax i s

o the longer is called the mayor axis
I of it is called the semi-major and

o the shorter is the minor-axis

? the extreme points are called the vertice,

It asb we have a ying down ellipse
I f  a < b we have a "standing up ellipse

a  > 6

a'always is
t e  n u m b e r

u n d e r  x
t e r m

? ' b ' u n d e r  t h e
t e m

a  < b



E xG r a p h  x ' =1
2ª

(i) std. form : E5  +  7 = 1

(il) Identitya s b :  a = 5 ,  b = 2
§I always put "'" under"X" and "b" under "y"]

(ici) plot these points;draw thebox"sides (----
Cir) draw the tangent segments (1 to axii)
(us connect the end of the segments.

the box"
(0,2)

5
scenter@co.ok

(5,0)

- . . /
(-5,0)

(0, -2) tangent
segments



(EX Graph 9x'+4y'-36=0 {Gemen fum) O

ci) std. form: ÷36 3  +  = 1
#Top & botton ot 36 by

= Top tbottom of 16 by 4

?  9 × % + 4?14= 1
36/9 36/4

(364

1 = 1

3

s h o w  a s

s q u a r e s . . .

S t e

r o m

b>a(i) Box
(üdtangent

segments

(in) Connect

2

major axis



@ off - origin centers
? Horiz.

shift:
f ( x )  ?  w i t h

?  ve r t i ca l
s h i f t

y = f(x)
y=f(x) +1

f(x) -y =0 y - 1 = f(x)
replace
wi th

?

Su
= 1  i s  c e n t r e d .  ( x , y )  = 0 , 0 )

b u t ( x - h ) -  k )

? ?
+ = 1 is centred @ (h, k)

Fu l l  S td .  Form Conie Sect i

? Like wise Ax" +Bxy +Cy" + Dx ?Ey +F=0
s  t h efull  Gene e formof a conie secta.

Note; i f  B#o then the conic secto
rotated A-C

f=scot



EX Sketch (x-2) + (9-3)"
5° 6°

?  C e n t e r  i  @  ( 2 , 3 )

? E w i d t h  o f  t h e  B o x  i s

?  h e i g h t  o f  t h e  b o x  i s
- -

6

63+6
( 2 ,9 )

2-52
C-3, 3

6 (2 ,3 )

5

2 + 5

3  )

-3 )

1 3 - 6

standing ellipse

s ince 6>5
b> a



EX

Write 9x2+724+169° +169 + 4 = 0  i n
standard fom.

rand 9$16
complete the square (Calculas way);
? factor:

9 ( × 7 8 x )  + 1 6  ( y - + y ) = - 4

? magic zeros:7(8 + 8x + (IN (95) +16 (144+ (2) 4) = -4

? complete the square

? clean y9x183-916-+16-1841°-16-4=-4

9(x+8) +16(1412=4+9-16+164

9(x18) +16(971)°=99+144+44

÷144 14(X) + 14 (94) = 1

(<+8) (Y+1)°
+ -

(144) (14)

- + 4+1
42

-=1



@ Focii 6

A a t  t h e  l e  d e  b e  a n  l e a t  o l .

Def: An ellipse is the locks f points,
Call points o that satisfy, the following

l, +12= constant
whse, Is is the distance from a fixed
and li is the distance from a diffeent
f ixed point . litle=d

li'the'=d
l,"+l," =d

Focus#l

@ Def. of'c" :

? Laying down
a>b

F o c u s  # 2

ellipses

? StandingEllipse

= ? . w h e r e

is the É distance between focid

e= C/max (a, 6)

= C eccentricity.

min (a,b) ( = (



EX F i n d  t h e  f o c i

= 1

? sketch

?  a = 2
?  b = 3

? stand-ur ellipse 50
use  3? -22 = C

C  = $ 1 5

C = $  2 . 3 < 2?

-1

* geometrically

b>a

? as an ell ipse becomes more circular
then C ? 0

a >  b * *

b - a i f  b > a

i f  a  > b
== C

3 2 - 2 '

9 - 4

= C "

= c "

=  C 2

Focii  are o
the major

axis

(0, +55)

(0,-55)

éccentrizity=max ca, b)

Xo,c: 0

c i r c l e
e=  0

e  » 1



EX

C.S. I. problems

Work fom the details to revise engineer

He egn.

g i ve t te
graph _ d i 1 1 1 /

7

?  What is  the

( i)  Start by
Writing the

F o r m

Std. Form:

ean?

- + (9-k)=

(ic) Start topopulate ? (h, k) = 00,01 ? 2+1=1
h,k, a, b ? (a, 5) = (7,4)1

(Ti) state final answer:



EX w r i t e  t h ee q u a t i o n  o f  t h i s  e l l i p s e ?

x-hT

(x+3)}+ (4+2)

? cents (hok) = (-3,-2)

?  ( a , ) = < 5 ,  6 )

?  f i n a l  f o r m

( x + 3 )

5
2

(9+2)
= 1

6%



tExt Find the equation of an ellipse whore
center is at (2,3) and a focus is at (2,-1)
a n d  a  v e t e x  a t  ( 2 , 8 ) . ? 5.

t h e  s t a .  F o r m
+ +

= 6 = 8 - 3 = 5
? c=3-(-1)=4 +

u s e  b a - a = c e  s i n c e  t h i s  i s  s t a n d - u p  e l l i ß s e
§we khow th is  b le  the  focus  is  on  the

major axis?
5 2 - 2 2 = 4 2

- 2 ' = 4 ' - 5 "
2' = 25-16
a * =9
a  = 3

/üil Final answe

(x -?)
3°

+ (7-3) =1



CW mod 114 cont.

#  9I  S k e t c h  ( x - 2 ) ' ,  ( y + )  = ellipses

/ 6
label conter, all vertices, and foci.

(x-2) + (97) = 1 ?  a  = 9 ,  b = 4 .
? canter @(2,-1)

- f oc i@1192 -42

181-16
C= IN65

165=8.1
since
164=8

+

>x mayaxis
9

(211) (215-1) (249 ;)
(2-91) (-56, 1)

(-7,11), (2-565, 1),(2, 1), 12+165, 1), (11-1)


