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Lesson 19 Summary
In earlier lessons, we saw rational functions whose end behavior could be described by a
horizontal asymptote. For example, we can rewrite functions like d(x) = £+ as.

d(x) = 1 + % to see more clearly that as x gets larger and larger in either the positive or
negative direction, the value of £ gets closer and closer to 0, which means the value of
d(x) gets closer to 1. We can use similar thinking to understand rational functions that do
not have horizontal asymptotes.

Eaters

For example, consider f(x)
f)=x+T+2%
the value of the term

. Using division, the expression can be rewritten as

s x gets larger and larger in either the positive or negative direction,

25 gets closer and dloser to 0, which means the value of d(x) gets
closer to the value of x + 7. This means that the end behavior of / can be described by the
line y = x +7.Here s a graph of y = f(x), the line y = x + 7, and the vertical asymptote

of the function at x
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Are you ready for more?
1. Graph y = j(x) and the line it approaches.
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Lesson 19 Practice Problems

1. The function /(x) = 22 can be rewritten in the form f(x) = 5+

end behavior of y = f(x)?

What is the

2. Rewrite the rational function g(x)
p(x)is a polynomial and r is an integer.

in the form g(x) = p(x) + =5, where

7
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3. Match each polynomial with its end behavior as x gets larger and larger in the
positive and negative directions. (Note: Some of the answer choices are not used and
some answer choices are used more than once.)

Ap) =

8. q(x) =

Crx) =

D. s(x) =

Et(x)=

1. The graph approaches y =

2. The graph approaches y
3. The graph approaches y = 2x +3.

4. The graph approaches
y=x+x+l

5. The graph approaches y = 0.
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4. Let the function P be defined by P(x) = x* + 2x2 = 13x + 10. Mai divides P(x) by
X + 5 and gets:

X =3x+2 How could we tell by looking at the
X45)% +2¢ = Bx + 10 remainder that (x + 5) is a factor?
337 = 13x
3% +15x
2x+10
—2x-10

0
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6. There are many cones with a volume of 60z cubic inches. The height A(r) in inches of
one of these cones is a function of its radius r in inches where h(r) = 1%,
a.Whatis the height of one of these cones if its radius is 2 inches?

b. What is the height of one of these cones if its radius is 3 inches?

. What is the height of one of these cones if its radius is 6 inches?
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8. Match each rational function with a description of its end behavior as x gets larger
and larger.

A9x 1. The value of the expression gets
N closer and closer to 0.
B.2
2. The value of the expression gets
[ closer and closer to 1.
D, ®x 3. The value of the expression gets
* closer and closer to 9.
£ W0
* 4. The value of the expression is 9.
£ 0

- 5. The value of the expression gets
larger and larger in the positive
ction.

6. The value of the expression gets
larger and larger in the negative
direction.
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20.2: Rationalizing the Price of T-shirts

The school art club at a large high school is in charge of designing school T-shirts and
getting them printed this year. A local business charges $35 to set up their T-shirt printing
machine with the design and $4.25 in materials per T-shirt to print.

1. Create an equation to represent the average cost C(x), in dollars, per T-shirt if x

T-shirts are printed by this business.

2. Whatis the average cost per shirt to print 25 shirts? 100 shirts?

3. Whatis the cheapest the average cost per T-shirt will get? Explain or show your
reasoning.
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4. How many shirts should be printed to have an average cost of $5 or less per shirt?
Explain how you know.
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20.3: Batting Averages

Tyler is on a school baseball team and he has had 24 base hits out of 110 at bats this year.




image15.png
1. What s his current batting average?

2. He wants to raise his batting average to .300. How many of the next consecutive at
bats need to be base hits to raise his batting average to .300? Write and solve an
equation to describe this situation using x for the number of consecutive base hits.
Be prepared to explain how you wrote your equation and each of your solving steps.
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3. Unfortunately, Tyler gets no base hits in his next three at bats. Revise your equation
and then calculate how many of his next consecutive at bats need to be base hits to
raise his batting average to .300. Be prepared to explain how you revised your
equation and each of your solving steps.
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Lesson 20 Summary

Consider a student on a school softball team who wants to raise her batting average to
.200. So far this year, she has 20 base hits out of 120 at bats, making her current batting
average 167 since 0.167.

0

To increase her batting average, she needs to have more base hits. But each base hit
means the number of at bats also increases by 1. Since batting average is the number of
base hits divided by the number of at bats, we can use the rational expression
model how her batting average changes based on the number of consecutive base hits x
she gets. Her batting average is the value of this expression to 3 decimal places. The value
of x that makes this expression equal to .200 will tell us how many consecutive base hits
she needs to get the batting average she wants.

2002 20t
200+ (120 +x)

0.2(120 + x;
24 +0.

Even though we started out with a rational expression on the right side of the equation,
multiplying each side by (120 + x) resulted in an equation similar to ones we have solved

before. Checking x = 5 in our original expression, % = % 50 she needs 5

consecutive base hits to have a batting average of .200.
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Lesson 20 Practice Problems

1. Alocal office supply store charges $18 to set up their business card printing machine
with the design and $0.15 in materials per business card to print. Select all equations
that could represent an expression for the average cost A(x) of printing a batch of x
business cards.

A AR) = =
B.A(x) =
CA(x) = L2t
D. A(x) = 22

E A(x) = %

FA) =L 4015
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2. The school band is in charge of a new set of uniforms made with a new logo. A local
business charges $140 to set up the logo with the design and $0.25 in materials per
logo printed. The function C(x) = H2£225% represents the average cost per logo if x
uniforms are printed by this business.

. Whatis the average cost per uniform to get the logo printed on 25 uniforms?

b. What is the average cost per uniform to get the logo printed on 100 uniforms?

. How many uniforms should be printed to have an average cost of $1 per logo?

d. What will happen to the price as the number of uniforms printed increases?
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4.Whatis one point of intersection between the graphs of the functions
S(x) = (x+6)(x +2)and g(x) = x + 62

A (0.6)
B.(-1,5)
C.(-2,0)
D. (-4,-4)
(From Unit 2, Lesson 11.)

5. The graph of a polynomial f(x) = (5x = 3)(x + 4)(x + a) has x-intercepts at -4, 3,
and 6. What s the value of a?

(From Unit 2, Lesson 15.)

6. The function f(x) = 2= can be rewritten in the form f(x) = 3+ %.whal is the

end behavior of y = f(x)?
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Lesson 19: End Behavior of Rational Functions
* Let's explore the end behavior of rational functions.

19.1: Different Divisions, Revisited

Complete all three representations of the polynomial division following the forms of the
integer division.

2x2
252

172775 X+1)23 + 767 +7x 45
2200
575
550
3
2
3

2775=11(252) + 3 23 4+ T+ Tx+5=

37
2775 :252+i 27+ 7 +Ix+5

[ 11 x+1 -
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19.3: Exploring End Behavior

function

degree
of num.

degree
of den.

rewritten in the form of
L)

a0+ 55

end behavior
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1. Complete the table to explore the end behavior for rational functions.

2. What do you notice about the end behavior of different types of rational functions?
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