Unit 4 Rational and Reciprocal
Functions

Rational Expressions:

Rational expressions are fractions that have a polynomial
numerator and denominator.
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Any time a variable is found in a denominator the possibility of
restrictions exist.
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Ex) For each rational expression determine all

non-permissible
values.
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Equivalent Rational Expressions:

Remember when the numerator and denominator of a fraction is
multiplied or divided t me value the resulting fraction is

equivalent. ) "f,_'__
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Simplifying Rational Expressions:

To simplify a rational expression you must first factor the
numerator and denominator. Only like factors of the numerator
and denominator will cancel each other out.

Ex) Simplify the following.
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Ex) Consider the expression

a) What expression represents the non-permissible values
of x?

8x - 6y£0
5y
&)




b) Simplify the rational expression.
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c) Evaluate the expression for x=2.6 and y=1.2
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Multiplying and Dividing Rational Expressions:

Multiplying:

e Factor all numerators and denominators

o Simplify by eliminating common factors (1 from a
numerator and 1 from a denominator)

e State all restrictions

Ex) Simplify the following.
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Dividing:

e Factor all numerators and denominators
e Convert into a multiplication question

o Simplify by eliminating common factors
e State all restrictions

Ex) Simplify the following.
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Adding and Subtracting Rational Expressions:

When adding or subtracting fractions we must have a common
denominator.
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When finding the lowest common multiple (or lowest common
denominator) we must consider the coefficients and the
variables involved.

Ex) Find the lowest common multiple of the following.

a) 2,6 b) 5,3
: [2.4(0L). 8, ..
2 @ LCMn: (g
b . ’l| '&
LCH: 6
c) a° a’ d) 8t 12t’
N S
LCM: o Ny

oﬁ



(o]
-

Ex) Simplify the following.
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Remember when adding or subtracting rational expressions we
must have a common denominator.

To find the lowest common denominator we must first factor
each denominator.
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Ex) Determine the lowest common denominator for each of the

following.
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Solving Rational Equations:

e Factor all denominators

e Determine the lowest common denominator

e Multiply both sides of the equation by the lowest common
denominator (this will eliminate all fractions)

e Solve as normal

e Check for extraneous roots (your answer cannot be a
restriction)

Ex) Solve the following.
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Word Problems Involving Rational Equations:

Identify the variable being used. This can be done with a let
statement, a table, or a diagram
Create an equation that describes the situation
Solve for the variable
Check to see that you have answered the question and that
your answer makes sense
Answer the question with a sentence
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Ex) Two friends share a paper route. Sheena can deliver the
papers in 40 min. Jeff can cover the same route in 50 min.
How long, to the nearest minute, does the paper route take
if they work together?

Ex) Ina particular dog race from Pas to Flin Flon the total
,‘.,}a” —a distance covered was 140 miles. Conditions were excellent
on the way to Flin Flon. However, bad weather caused the
winner’s average speed to decrease by 6 mph on the return
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Reciprocal Functions:

A reciprocal of a value is the “flip” of the fraction:
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A reciprocal of a function is found by dividing ‘1’ by the
function.
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Ex) Complete the table of values given below, then use this to

sketch the graphs of y=x and y = E.
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Properties / Rules:

y="F() yo L
(original) f (x)
s (reciprocal)
If TX)=

then 1 IS + “wnchand
f(X)

and a _yuhionl
may exist.

If T(X) is undefined and has
a vertical asymptote.

then L:-,b"st) . R"""q‘,-
f(x)

if T =1 then —— - + =]
f(x)
if 1) =-1 then —= = = =~
f(x)
If T() is positive then —*_is 4+
& f (x)=
If T(X) is negative then —1_is =
f(x)

If (¥ is increasing

then L is  Orergwna
f(x) 7

If T(X) is decreasing

1 . .
then —— IS lauesng
f(x) P4

If T(X) approaches 0

then ——— approaches 9 |
f(x)

If T(X) approaches +oo
(« means infinity)

Then —1— approaches. O .
f(x)




Ex) Given the graph of y = f (x) = x+ 3, sketch the
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