
10.21 Hyperbolas
@ Std Form: NZ

o r - a  = 1

? graph is on the outside of the box.

? The hyperbols has asym plater that
Connectthe diagonal of the box.

EX

o p e n

o r

x - a x , s



ved

case
above

grees
case

above

Steps to graph +(X-4)º+ (y-b) = 1

Draw Bo
as mark the center with y @ (h, k).

march ove"a" units to the lett
a n d  t h e sa"uniti to the right

(??) I left and night sides of He box
step up''b" units from the conter
and dogs down "b" units to have

? top and bottom of the box

(iv) Draw lihesthrough the opposite corners of the

box to these are the assyaplates
(v) ? draws hyperbola<

sif the sign on X-termist the
hyperbola opensopens to the left-right

if the sigh on the y termis (t) the
hyperbola ofew to Up and don

x t e r m f e r n



EX S k e t c h

a (h, k) = (49-2)
? a =5
a b=3
adiagonals
a opens l/r

o r  u l d (ici)

f o c i i

9  +  25=C
3 4  = c ?
c = 1 3 4  f r o m cente

=$5.91= {since 536 = 6)



EX (a) Sketch ,  -  ?. = and label
3° vertices

b) what are the egus it the asymptotes

c) what are the locatins of the focie
a Sketch

(-734,0) [3 ($34, 0)

( -5,0)

5

(5,0) 1

? asymptotes: 1=mx+b
y =

rise
runX t b

y =  ( 5 ) x + 0

y =
3
5

X + 0 ,

?  F o c i i

= 5 ' + 3 2

= 2 5 + 9

= 3 4

C=134
= 15.9



?  CS I . (work backwards)

It a hyperbola has vertices
~ (0,6) and (0,-6) and hasatocus

@  ( 0 , - 8 )
Find the egh

Is plot what we know opens up t) y term

b=6 (h, k) = (0,0)

( i l  Form
/x-h) (y-k)

+

(x-0) ' + (9-0)2 * (0,-8) focus
a? 62÷1

? form todate

(ici) use remainin into to get a
We hare not wed the focus get

?From the cente C=8 (v) Final farm
egha tb '=c" 22-164-36

a'+62=8° a =28 36-28.=



sketch y - 6)

36
(X+1)"

16
=

(i) , centr (-1,6)
(is) ? bux

(iii) - vertices upon

(v) ? focii
(ir) o egus of

asyuntater

c ' = a ' + b "

c'=16+36

C'= 552

C=5552277.5

vertices: (-1,6) 5(0,6) =(-1,0) 5(4,12)
? focii : (-4,6) = (0,52) - (-1,6-52) ane

(-1, 6+55?)

? asymptotes : y== 6x if @(0,0)

(7-6) = = 4 (X+1)



* off-center (3
(h, k)

(x-n) (4-4).

Graph (X+1) 4 - 2 )
5

(iü) vertices

in focic
opens L/R 6/G(X+)

( = 3 + 5 }
? 34

( B O X
? center (1,2)

? sides@=3
? top/botton

+ 5

(ic) Asymptotes

I f  centr@co.o)

ezu:

y =
+ 5

3
Now shift the.l i n e :

y -2 )=15(X+1)
3

notfrom
~$ 5.9from the center the origin



*  E l l ipses

applications

Isolation
? oven:

l i g h t
soure

? planetary orbits

* Hypsbolas
One time passorb i t s

Application "Conic (uts"

whisper galley
elliptical ming

I sample to be heäted

Quartz glass
Kep le r ' s

Laws

s u r

? Direct TV dish 4

G e o
stationa

O r t i a

ou  ma  oma

T V

* parabolas
? Orbits (not very fregratty)

? Head lanes

? Sideline mics (ditto)

parallel beam


