Math III Unit 4: RATIONAL EXPRESSIONS AND
EQUATIONS

Lauren Winstead, Heritage High School

Main topics of instruction:
1) Direct, Joint, and Inverse Variation
2) Rational Functions and their Graphs
3) Multiplying and Dividing Rational Expressions
4) Adding and Subtracting Rational Expressions
5) Solving Rational Equations and Inequalities

Day 1: Direct, Joint, and Inverse Variation
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Identifying Direct Variation ‘0:
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Does y vary directly with x?
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What about in equatxons‘7 Central question: &W&Wﬂﬂ L
Sor Y= lex 7

Example 1: 3y=2x"
-z !
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You try! Can you gety =2x + 3 into y = kx form? 0.

Make a table of values, and use it to prove your answer.

k=sd
S EnIe
2 1T 7] T
3 9 | 1=3.9
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What one rule have you learned from this example? §£ |6m Ve gamm‘g_ inYercept,
). l
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Example2: A C}ripp_ing fauce't wastes 1 cup of water if it drips for 3 minutes. The amount of
water wasted varies directly with the amount of time passed. Write an equation of direct

ariation. - .
¥ 1= k(2) 1y
Lo) "3
o |
You try! The circumference of a circle varies directly with the diameter. What is the constant
of variation? Find the diameter of a circle with circumference 105 cm. C 1 OL/

Example 3: Write and equStion of direct variation that passes through (2, -1).

]

You try! Write an equation of direct variation that passes through (-3, 14).

-\LZ::—E('?D) l"O: -%7\

Example 4: y varigs directly with x, and x = 27 when y = 51. Find x wheny =-17.

Si= . (27) Y= g X

_6_1-— -1z = C)(.
21~ gLl | )
%:lu JX‘;"G\

You try! y varies directly with x. Ifx=1wheny = 5, find y when x = 3.
5= k( \) = 5(3)
6-:- k, l !37 ‘6

Modeling Inverse Variation 'ﬂ' > > U=l chhmuﬂa

Example 5: x and y vary inversely. X =3 wheny = -5. Write the function of inverse variation.

__‘.".. :"5
53 /l‘ﬁ £
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You try! Decide which type of variation i

diveck
ALy 1.5 6 18
. N
T x 0.2 0.6 12
JLY 12 4 2
N < 1 2 3
| Yy 2 1 0.5
N

S represented by the data: direct, inverse, or neither.
‘9 (= L’L k= %\
_:'2 =2 -—- =3 =3

12:0.2= 2.4 4024 2.1.2=2.4

1.2=2 2.1=2 3.0.5=1.5

Joint Variation divect: 3 i o
INVErses W= K
. Description = Equation
y varies directly with the square of x. VJ: lex <
Yy varies inversely with the cube of x. u= Yo
.-
z varies jointly with x and y. "}e’m*\'= Aive (A’UU/ W‘ e ! 2= Lb%\/
z varies jointly with x and y and inversely with w. leX ¥
y -
z varies directly with x and inversely with the product of w and y. =z _L_‘:_Z,'_

Application: The volume of a regular tetrahedron varies directly with the cube of the length of

~./"

an edge. The volume of a regular tetrahedron with edge length 3 is —. F md the formula for the

volume of a regular tetrahedron.

> 7_
\J= kL VERE R &
‘*f . (3)°
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Day 2: Rational Functions and Their Graphs
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Points of discontinuity — 2 types

geng™ "7 Asymptote: ﬂlwnmﬁasdmmmmw s
0- “+oucaeS.,
/_gn:‘{one G peintt enidln e funchion Wrad Was funckion q\mos.

Iy Exam le 1: Let’s visualize it! 1)
g p visualize it! Graph G-Dx+2)
-0 1eh What happened atx—-2 and x =-1?

! amj m;a—\'ﬂi-e .
Try plugging in x = 1 to the equation:
- _(Ltg- Z = Z - ydef

| A
(EEELY (-D(+D) () O
x Try plugging in x =2 to the equation:

‘ \H ' (L"D 0 - "‘ :uy'd&p.
- D242 (37(0)_0_

The denominator ‘can never equa

oy =

Domain: Range: (_ o, (;o)
, (-o0,-2)V
o ey (-2,
Example 2: Let’s visualize it! Graph x-2) U.@)
1v [ What happened at x =2?
— nek 2.
Try plugging in x = 2 to the equation: bottn
5 2D . o) o "wmF
2 —‘L) O 6] Cm -
- Why do you think a hole was created —2ex0! ]
instead of an asymptote?
(rakers o
Jﬂdﬂawﬂp_and_bsﬂm:l nets)
i@{m Q 0.
Domain: Range:

(~o0 DUZSD)  (-o0,2)0(3,9°)
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Ask yourself two questions:

1) What numbers will make the denominator equal 07

2) Do they make a hole or an asymptote? (gv, will “““-‘3 0Lao r QGBM 07'3

Example 3: What are the points of discontinuity of y = o, :

Ne need Ho Lackorddlosttor  510dL  (erDber)
o Bnd rusk ushrodd akes xhn?.'l”‘\ :
l %2+ X+ % ot
W Q. ECM’D P CM-:)
Is it an asymptote or a hole? Graph it! (x+ D) Oer b
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You try! Find the points of discontinuity for: ay = —Nry )y = =
. h A whrok- vorwlol
J” C"“H')b"d') rroke e danem.
’ Xt -4, & ol o?
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| f ory = g—ig—%ﬁ% Are they holes or asymptotes?
|
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Day 3: More Rational Function Graphs: Horizontal Asymptotes

Yesterday, we talked about Vev=h CA»QJ asymptotes and ‘_flﬂ tes .
But, some graphs also have \\eviZeryya L asymptotes.

Rules for Horizontal Asymptotes

1. Top Heavy: There is a horizontal asymptote at NOn€/. if \H\b Aeaver 6mMm

0
Mﬂ%&ﬁ&nﬂb&%&m%bw

2. Bottom Heavy: There is a horizontal asymptote at O it “Hnhe d-ef\) v, e

W%Ma&h%&z%ﬁémm

3. Balanced: There is a horizontal asymptote at‘j— b if _oa \SHe numerotov's

Example 1: Where are the points of discontinuity for y = zjc:—z-a.’ including all asymptotes
and/or holes? f" _ mwd
ﬁH{ J 2(x*-1
/ f ﬂ - Y* 2‘
] —_
L ) = == 2 (x+ Ji)[x—\ri)
‘ - L x= 3,2
You try! What: ? verh call omﬂmp-h&..x )
: hovirental tes ﬁ =0
¢ B h pLe S . : ) -
‘, ! omain: ange: o) )o v 0 | )
o (cos,- B3, 2)
U (Z,2°)
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a) y =Xt
== verread aspeeplotes' Xz |
g p - mw&ﬂjww%w: nowl
I3 heles. nen
1
/ " ; Domain: Range:
& (-o=) DUU,O@ (- o=, -2.47] Uﬁl-4’7f°°)

_ (x=2)(x+3)
b y= {(x+3)(x-1)

i vWﬁCaianajvah"as v %=\ ;
i hevizendel wuﬂmphbm : :0"7" l
heles ' X=-3
& # ’7
n Domain: Range: (-()o O.SDU(O.SJDU
_on, - 1)V (1B)V .
(-o= (.2,%‘) U,oo)

Day 4: Multiplying and Dividing Rational Expressions

There is one goal when it comes to multiplying and dividing rational expressions, and that is to

x2+10x+25

Example 1: Simplify P

What are the restrictions on x? (What would make the denominator = 0?)
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