HAIlg3-4, 2.6 Notes — Rational Functions and Asymptotes

A Rational Functlon is a function in the form of a ratio of polynomials:
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Asymptotes of a Rational Function: (book way to find asymptofes)
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*Vertical asymptotes:f'. graph of f has vertical asymptotes at the zeros of den‘orﬁinator D(x)

Horizontal asymptote‘s:' graph of f has, at most, one horizontal asymptoté.' :

» Ifn<m,theline y=0 (x-axis) is a horizontal asymptote.

¢ fn=m,theline y :%is a horizontal asymptote.

m

» If n>m, the graph has no horizontal asymptote but may have a slant asymptote.




" (another way to find horizontal asymptote)

- removed. Then simplify the result.

Examples: F_i'n':d.th'e asymptotes of ...

Think about what happens when x is very large.

The non-x terms become negligible and can be
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i Applications ~ many real-world problems exhibit ‘asymptotic behavior (approach a value)

s A business has a cost functlon C 0 5x+5000 where Ci is cost in dollars and X [s number of
. units produced. L :
- What is the average cost per unlt when the number of units is 1000, and 10, 000.
= What is the average cost per unit when a very large number of units is produced?
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_ HAlg3-4, 2.7 Notes— Graphs of Rational Functions
Finding slant asymptotes: ' |

Example: Find horizontal asymptote of £(x)="—* h -
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: 'SEant asymptotes exist when degree of numerator is exactly one greater than degree of

quiotient (without remainder) is the equation of the slant asymptote.
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By - denominator. Find equation of line of slant asymptote by dividing the polynomlals The
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S '§ketchinq rational functions
i - 1) Find £(0) (plug in 0 for x)...this gives y-intercept (if any).

2) Find zeros of r_i__iihj‘é'rator polynomial...this gives x-intercepts (if any).

3) Find zerosof d:el'io'minator polynomial...this gives vertical asymptotes (if any).

I TSI . . . 1A g
~ 4) Use entire rational tunction to find horizontal or slepe asymptotes (if any).

. .___5)_.91:-0{‘;5'0% on graph and find at least one point in each ‘region’,
S 6) Finish sketch with smooth curve.
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HAlg3-4, 10.1 Notes — Conic Sections and Parabolas

Conic Sections — curves formed by intersection

of a double-napped cone with a plane. AXIS

VERTEX
The shape of the intersection curve depends ANGLE :
upon the angle the plane makes with the vertical a

axis of the cone:

Circle -ifthe pl'ari'e'i's perpendicular to the cone axis,
the curve is a circle.

. Ellipse — if the plane’s angle is greater than the vertex
- angle, but not perpendicular to cone axis, the curve

is an ellipse.

Parabola - if the plane’s angle matches the vertex angle,
the curve is a parabola.

Hyperbola — if the plane's angle is smaller than the
vertex angle, the curve cuts through both nappes
and is a hyperbola.
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onic Sections are defined by the general eqﬂatio'ﬁ: Ax? + Bxy# CY +Dx+FEy+F=0
...but each curve has a standard form that makes it easier to sketch.

Parabola = The set of all points (x,y) that are
equidistant from a fixed line (called the directrix)
and a fixed point (called the focus).

Applications — reflectors (flashlight, antenna dishes)
” V\ﬁw&“gmn"’g .

focus
.,‘_

vertex

How could we graph th!S by hand? Eas:er to graph |f we change the equatlon into the standard
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‘Standard form equation of a parabola:

Vertical axis:
(x—hy =4p(y-k)
Vertex: (h,k)
Focus: (A,k+ p)

Directrix: y=k-p

Horizontal axis:
(y—k)Y =4p(x—h)

Vertex: (h,k)

Focus: (h+ p, k)

Directrix: x=h-p

Directrix:
y=k-p

" Directrix:’
x=h-p
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For all parabolas: 'p = distance between focus and vertex ( and  verten ta Al rosta }{)

To sketch, plug in x=0 or y=0 to find an intercept.
(Curve is symmetric about its axis)
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~~Example: Find the vertex, focus, directrix and sketch the graph of (x+1)* = 4(y—2)
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= ékah’iple: Find the vertex. focus, directrix arid sketch the
- 'graph of x*~2x+8y+9=0
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- Horlzontal major axis o
o (bigger _numbe; under _X term)

”":'-”I%EIA.lg?’A’ 10.2 Notes — Ellipses

Ellipse = the set of all points (x,y) the

. sum of whose distances from two fixed

points (Called foci) is constant.
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Standard form equation of an ellipse

(h,k) (h+c, k)

center focus

Vertical major axis
(bigger number under y? term)

(s=n) (k) | S (x0? ;91{ |

b a hl

For all ellipses: &, 1S EWW} %gjgwg‘% “ é’
(h.k)= center

a = distance from center to a vertex on ma;or o
(longer) axis

b = distance from center to a point on minor

(h, k+a) vertex:

(shorter) axis

¢ = distance from center to a focus

c2:a2_b2

{h, k-a) vertex




\\.M/
&)
| S
" af-
e
i
| -5 Qg ;
N v 7 lel. .
7 LE | b Pt L .‘__»\/
, iy . et I“..,l.llwl B
N
33 T Fdeeieiod
Sy T Aol
W lnf.....,..ur 4 v IT..W.[ _"...m:.? i scii ! “!.M.
L R 4 B o
N — PRt e, N - ebebed
A . ,(__m.;-...b_w il Y s z o PR SOy
F = o~ I 1n1 ! MI.M = ..tv”.lf o _rl.“..wlm.\ g .@. L_. " l_ﬂlwwl'm “ e“?l“.-_...m
T i - L. - i _ P
v ] 4 BE R -gepeiop o4 i ,M,-W-Z--".-_L i)
o Z _ v - — ok . gor-r iP Dl L '“-,“.,_?T doa M,:mfmf_ o
.. o~ k-2 p et - .l|.r.|_ ' T ’ L1 _)Ln.._ Pt i _..;..?,.wt__ O
uﬂ&: umm > ! ; Hllullu ! t i [l LR ! _...WI 1 b b ! I_||_ 1 E a._ti_ yo
) 2T yrer L T o ek TR esoe bt
@ _ - Lot waf,«?. B f—t—t 1) IR B “,«r(”-.“ boLoio -“Jr-,f : .“--".-_ T
o M o~ i unwnhn...“ x_1;1..m=..1 gl 1o o ulﬂnwx. ul..“..l_....“ lullnu M.I.M|L||"| e = .
& o i P Y .‘“:,;W,u_;_,-_q T b-poi-o- T ! Armbeded-
3 + 6-_3".#-;_ .“--T.L. H . roas P Ny : I d:il-v H WIT.HL_ = -_rL rqm =.:.“.:,” ..-&.-..L )
D¢ O = Ot . R —rea- F-t S -] e foednrd + Lokl dodboild i R R Pt
S S| K ! wnl_lm _lr|pr Wnrlh : M- ] 1 ﬂlwl- : } ‘ P 4|J||_ =T 1|1|_ ; _nl_ﬂl_
i = =r -t =T . I - Fe = - : H.l._-“ = . odod T =, Lot 4.-.,--_ reT
K .. I”I i ”.i.."tlm ".._:...“.l.. .ll“.....r...w - |“||w O V w..;m.z“ “ - . P ! Hlllluo ™7 o .lwiLl..M “ll_..l._m
Q..u é £~ _..Tl?l_ mftnrt_ 1 |l“||_ o 1 3 e I_I|"1 £ 4..._..._1..._ i — . _lTl... [ LoL ¢ *ilf|- v
~ T .m b .7......"1 “.l...:r....._ “nunuuuw.f ew,,.m o~ e _swn.hn..“.. oy |||w — u H | |||u| "1.T.Fn“: e
£ - 0 T oo S REERI fodabt SR S
V) S ' AR 1~ res =t _..lr..w el iehle L ! Lot O [ Jenbe ok 1
73] ] I 1!~ i | wlht ol 4 _Jll 1 1 e ¥ ~.|4_|m ' _1.w
M - + ) { - 1o J - T A ro
: © ! w- ¥ ™~ “ _...l.”nlr- “1“1 .”Ilnllnl_ T | v M.l..t.,.ﬂ “||_||4_.
= T T -4 el “ — bt
- 1 - e - i T 4
© . e H Jldliu . - llwlrhl_sr1..r M-/ e T M _iw
— > = e bodefdhod ‘ o ohod ; ol —+
v - 5 el ol R ! L + F-p-d ! .||_J|"
2 5 T S % L .
v =] ~ + .“;é;t"..... J o i Ml.,n.ﬂl : ~r-1
v c W o S re .ri,. “-1-“.-_
< 15 __ [ mllf.l”i i . L t .uss»i. : +
8 -3 o I~ R et S obded pebed
:Jf.n . .f. ] RN AmaS rie el
g = & ! - ¥ ‘@wi;.;f | .w!m-.w.,m-_i
e < = 4] &~ /m ufew faaY L. "-is.l |1.J_.l_ 3 ..._s..-_sa“
- " i ) 3 Sw. & & 1 Tt.._..,._ . ._nuwls_ T
v m _ 3 © i~ - W,}, w% | ”:..fl,._sm "..nw.:_
g g ¥ ~ e o |, e
3 2 0 S g W 3 > 6~ A - -
g e , SN =3 B
> 1 s o _ ) 259 & >
o ® o ~L g 8 o 1 L \& %W}m oy
- O L : o ek o = 1 f~ :
S \11\1... B R bl o - ~S 1 g 157
o v ¥ - 6 T S /NM T R oy el
| & o = i o eaita & — i d o =7 4
I = : 4y 5 X oo - S = pr
™ -8 —~ s QY| g ~ £ ..,..u..JmL o~ N b -+
® T i i i : = oy ; N et %c
voog sy e B mEtel > LS
2 53 K O T 8% g o o B S V>
= R o E £} I o J | ﬁu o NE £ iy ) L NS Pl
t ) £ 4 o B ~e B g -2 B P ST — \xf@ o N o> o
s = - LY PR 0 RS N b: ; m 5 E
3 2 RERE: & AL 2L H yee iy ®i = i 8 o sl
o £ £ & 3 T f LS SN Y| = S S L PR O > o e
.o 8 T e Yy - = e~ T j = ; -~
W = “\ = 5 !5 : _ ¥ ! B¢ Py {
_..._L ~ - . dﬂL WM /IrL . O st o Za./l 5 - nmm:w fu V..l\. 1ﬁw
: ® T - % O 0 = % o e wnﬂ & - , ¥y
w oy = o S 8 = e ! =) T,
- - ] Q ~ i b 'S ﬁw
. [ .A.Iu ) -— Mm . .«M_W w e - f/ — o i o
D = c - LI : 4 = P c - ﬁmf i
S 2 @ B £ A = s = Y| Q9 5 RS JiE
-8 F%mrH N = g o % . N
e 2na? T 502 2.2 b~ — N
e : # o8 .m».mw o %) e = L : ! @
o ; e 9@ B e 3 - £ i o & w!\W
Sy c 2 = s & "t -
: 3 @O + e .m_ _.._I..... f“@-\ ..Ll.l ?..W»
§ & 8 2 7 T »
g 8§ - P N
S, ~ B
SRR CF TN
" 1 d Iw L ) —
s L84 € 3 X
IR
3 St
&
[

| oo
&,
e R



#3 Find the standard form of the equatlon of the elhpse ifl:::'.._-_"fﬁ. SR

Vertlces (0, 8) and (0 8)
Foci: (0,4) and (0,-4)
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[Ty 4 _f&sjw o i

#4 Find the %taﬁaard form of the equation of the ellipse if:

Foci: (0,0} and (4,0)
Major axis of length 8

(2% G

m}f*"g T;
( o
T

N

. _:{fnTry it... Find the sta_n"d"ard form of the equatioh.'of the ellipse if:

Vertices: (3, 1) and (3, 9).
Minor axis of length 6
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'HAIg3-4, 10.3 Notes - Hyperbola

. Hyperbola = the set of all points (x,y) the difference of whose distances from two fixed
~:. points (called foci) is a positive constant. '

Horizontal transverse axis (x?térm is first)

(x_h)z _(y—k)2 =l
a b?

" asymptotes at:

Vertical transverse axis (y? term is fi'Est)

B @)
o | b?

asymptotes at:

(y—k)=i§(x—h)

For all hyperbola:

(h,k)= center

a = distance from center to a vertex
¢ = distance from center to a focus..
2 =ag*+b* therefore c>a
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Find the center, Vertices,:_foci_, asymptotes, eccentricity and sketch:

X’ ~9y* +36y =72
(> *a,>
Verfices’:’?-( 6,1)3 { "@3) |
| :F’Qci':j._i.-;_;(.;:z '_ ‘#55 2) b (‘{‘—t—o,7/>

Tryit...

b =7
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~ #4 Find the standard form of the equation of the hyperbola if:

féﬁﬁﬁ?%*ﬁw 5 =y @§
Vertices: (2,0) and (-2,0)

Foci: (5,0) and (-5,0)

- ]

e AT S A

Find the standard form of the equation of the hyperbola if:

Tryit...

Foci: (2,5) and (2,-5)
Vertices: (2, 3) and (2, -3)




HAlg3-4, 10.3 day 2 Notes — Classifying Conic Sections by Equation

Where are hyperbolas found in the real-world? (where planes and cones intersect)

CIaSSIfylng a comc section from the general equation: N | / )
Ax +Cy +Dx+Ey+F 0 (/fw gw Jern, —Ahote are digana/ /

| Look at the A and the C (the x? and the y? terms)... (dlé@“”f@%f “‘?{mw é@@ﬁm‘ﬂ;w{)

o Parabola 1 squared term
Circle 2 squared terms,_s_ame sign,
same coefficient
. 2 squared terms, same sign, g
Ellipse different coefficients
Hyperbola 2 _s_quar-ed te'zrms,
opposite signs

!/" i
L@c%&j}—4x—3=0 H [j;}@6x+4y+9=0 <
iz@}{sﬂ 8x-24y+51=0 € (:@Pf4§3§—6x+16y+21‘= o €

-@@—9x+yv—5:0 ' ? Qx%} 4x—3=0 e
{Z? {a8x—6y+4=0 H {Wia_{zg_gx_ggy_w:o b

fz;%@;% 4x+12y=0 £
2}2:) $x+12y+2=0

& - ] » !
(25:3-10x-200y-119=0 ¢ |

(4Wayl16y+15=0 . &
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HAlg3-4, 10 review day — Comparing conics

Parabola Ellipse | Hyperbola
x—h) (y-kY x—h) (y—k)
(x=h)*=4p(y~F) ( az) +(be) =1 ( az) "(ybz) =1
x—h)Y (y—kY —k) (x—h)
(y—k)* =4p(x—F) (b2)+(yf) =1 (yf) —(b2)=1
x° like y= x> a is always bigger, a not always 'bigger,
y* ‘other one’ a under term of major axis a always under first term

first term is transverse axis

p = dist. vertex to focus c=da-b c=a+h
and dist. vertex to directrix
a = dist. center to vertex
¢ = dist. center to focus

b = dist. center to point b = dist. to ‘other side of box’
on minor axis

asymptotes from center
through corners of box:

G-B=+20—h)
a

(y—ky=x§uﬁh>

(look at box to see which)

. . c
eccentricity e=—
a




1% Semester Final Exam Formulas

Compound Interest: '

~ at
: A=P(1+1J A=Pe"

by

¢ .

_ _Ql_l_gdraﬁc Formula:

—b+b* —dac

x=———— for ot +bhx+c=0

2a
!
Parabola: ' Ellipse: ) .HIQ.' éi;holé.:'
SR, (x=hf (-B (== =k
X—n" = — 4+ :1 — :1
(T }1) 4p()) k) . a'% . 'bz az. bz
BRI | (x—-h) (y=k) (kP (x—)
..(.y—-—k) =4p(x—h) e + ey =1 7 - bz) =1
c=a-b & =a*+b?
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