Precalculus
HS Mathematics
Unit: 08 Lesson: 01

Rational Functions

n(x)

Rational functions are those that can be written in the form f(x) = 4x)’ where n(x) and d(x) are
X

both

Skill #1: Convert functions in transformation form (f(x) _— p +kj to rational form (f(x) = Mj

X— d(x))
The process is like changing a mixed | Example:
number into an improper fraction.
N ! mprop ! Write f(x)=5+ 2 in the form f(x):m.
Multiply, then add 3 a9
ultiply, then a
Add
52 _ 5x3+2 _ 1_ Multiply the whole number (5) and the denominator (x — 3).
\'3 — 3 T 3 Then add the numerator (2). Leave the denominator alone.
Multiol (Leave the
ultiply denominator alone) f(X)=5+ 2 :5(x—3)+2:5x—15+2:5x—13
x-3 x-3 x-3 x-3
Note: This process works because it is a B B
shortcut for finding a common 5+ 2 =§+ 2 = S(x 3)+ 2 = S(x=3)+2
denominator between the two terms. x-3 1 x-3 x-3 x-3 x-3
Rewrite each function in the form f(x) = M
d(x)
1
= f(x)=——-5
1) f(x) X_8+2 4) f(x) X6
2) F(x)=—> 41 5) f(X)=— 46
X)= + =
x—4 (x =1y
9 3
3) f(x)= -3 6) f(x)= -
) ( ) X+7 ) (X_5)2
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Rational Functions

Skill #2: Convert functions from rational form (f(x) = ZEX;
X
The process is like changing an Example:
improper fraction into a mixed 7X+6

Write f(x) =
X +1

number.

—j to transformation form (f( X)=

in the form f(x) =
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a +kj.
X—-h

+k.

x—h

7 <+ Quotient

x+1Wx+6

Divide using long division.
The answer is the quotient,
plus the remainder over the
original divisor (or, the
denominator).

Note:

(Divide, and leave the f(X) — 7 _|_ __1 The answer can also be
remainder over the original —— X+1 written as f(x) = -1 .4
denominator.) Quotient X+1
Use long division to rewrite each function in the form f(x) = @ p +k.
X_
7) f(x) = 3X*9 8) f(x)= —X*+38 9) f(x) = 2X=22 10) F(x) = X =4
X+2 X—-95 x—8 X +1
Use long division, then rewrite each function in the form f(x) = ﬁ+ k
X_
2 _ 2 _
11) f(x):2x2+12x+23 12) f(x)= 3); +24x-54
X°+6x+9 x°—-8x+16
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