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¥ Geaphing Simple Rational Functions

A paitiomal furetion has the foem flx) = % where p(x) amd g00) are polynomials

o . o e -
amid gixd # 0. The inverse varistion function f{x) = — is a rational function. The graph
- ~— X =

af this Tupction when g = 1 iz shows helfow.

Parent Function for Simple Rational Functions

The graph of the parent functioa f{x) = lisa PLb e ] | 1]

X —wertical T4t 1T
?ﬂpfﬁﬁwkz which consists of two symmetrical — asymiptote-t
parts called branches. The domain and range are -y = 0} 2 % :
all nonzero resl numbers., R L

Aavy function of the form g(x) = % {ar + 0} has i o

\/

horizontal ™
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function fix) = ~;; Ifr=m '
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Graphing a Rational Function of the Form y = bl
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Graphing Translatio s of Sam;&%e Rational F P gtions

To graph a rational funct n}i’ (i}e formy 7» ‘; — {? —é— %/f lHow these steps:
wh(k‘(@ bﬁ dl"@« -
Step 1 Draw ﬁw asymy es x == :’;z and y= k.

%&p 2 Plot points toth  leftand to the right
of the vertical 2 mpiote.

Btep 3  Diraw the two b nches of the
hyperboda so th  they pass through
the plotted poin  and spproach the
asymptlotes.

ng ‘é’:ﬁ Translation of a Rational Function
|

& the domain and range.




Crraph flx) = ﬁ?;é Alate the domain and range.
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Fewrite gix) = i"’jwi“i in the form gix) = + k. Graph the Tunction. Describe
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A -1 pfinter builds op lavers
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-material for each model costs

« Hstimate how many model:
averase cost per model to f

. KM;}%& to the averag
are printed?

| ﬁ 5Qm+oo>:_c%
\
|

FDpeey 2 S0
YD 1 0

g v&mih Mathematics 7

/

T
I maémata s make three-dimensional models. Bach
«r below it. A company decides to make small display
sing @ 3-D printer. The printer costs $1000. The
L.

st be printed for the
|t §90.

cost as more models




MULTIPLYING RATIONAL EXPRESSIONS

1) Sarhple Problem:

2x* +6x x* -4 a) Original problem
a) x+2 X +3x
| b) Factor all binomials and trlnomlals in the
2x(x +3 -
Ib) x(x+3) (x+2)x 2) problem.

x+2  x(x+3)

t i
0 2+(:+37 (3+2%x-2) | ) Cancel out common factors vertically or
y;a/ M | diagonally only. -
d) 2(x-2) d) Multiply across to get your final answer.
| Leave it in simplified form.

| NOw YOU TRY:

x2+2x x> +5x+6 x2-12x+27 x+9
) . 3) .
x?-81 3;\—x
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[N g
. ¥ g £

#5

1 Ty

R il

.
.

6x+18 x? +4x+4




DIVIDING RATIONAL EXPRESSIONS

1) Sample Problem:

a) _:cz -9 3x+9
4x = 2x a)Original problem
b) -9 2 b)Keep the first fraction, change division to
4x 3x+9 multiplication and flip the second fraction (KCF).
c) (x=3)fx+3) o2 c) Factor all binomials and trinomials in the problem.
4x 3(x+3)
; } $ |
d) .[x ~3)x 3] o d) Cancel out common factors vertically or diagonally
Ax, 3% only.
&) x-3 a) Multiply across to get your final answer. Leave it
6 . in simplified form.
- NOW YOU TRY:

'x2—25_..x2+7x+10 x* =36x :_6x2—x3

x2+Tx+6 x+x

3)

x2+7x x*4+9x+14




RATIONAL EXPRESSTONS

ADDING Ok SUBTRALTING WITH SAME DENOMINATORS

1.) Add, and express the sum in lowest terms:

x*~5 544x
ot 2
2x 2X

L

A

2.) Perform the indicated operation, and reduce to lowest terms:

Ty=3 /[y+15)

y =9 y'-9
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DIFE BENT DENOMINATORS
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Exampnle | Procedure

1.) Change the AumMerator

X 2 Y Y to a single fraction (do the
-1ib = < | subtraction.)
1L — : y o L
10 o -
x 1 Lo .
3 S & ~ |2) Change the

denominator to a single k
fraction (do the subtraction.)

B e 3.) Rewrite the problem
using =+ . -
* 4.) Keep, change, flipinto a

6.) Simplify.
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Name Date

Practice A

In Exercises 1-3, graph the function. Compare the graph with the graph of

1
f(x) = —.
() = 2
2 —
1. h(x) =2 2. g(x) =2 3. h(x) = =2
X X X
In Exercises 4-15, graph the function. State the domain and range.
3 5 4
4. xy==—+2 5. y==—-1 6. =
f( ) X ’ X g(x) x =3
1 -1 —4
7. = 8. hix) = 9 =
7 x+ 4 ( ) x+3 7 x—=35
x+3 x—5 x+ 4
10. x) = 11. = 12. =
f() x =2 7 x+3 g(x) 2x — 6
13. y=22+2 14, h(x) = 23 15, y = X1
3x~—9 3x +4 5x —1

~

a

In Exercises 16-21, rewrite the function in the form g(x) = p + k. Graph the

function. Describe the graph of g as a transformation of the graph of f(x) = 2
X

4x + 5 6x +5 3x - 6
16. = 17. = 18. =
glx) = — glx) = —— glx) = ——
5x — 12 x+15 x+3
19. = 20. = 21. =
gl=) x+2 g(x) x-5 ¢(x) x—-9

22. Your choir is taking a trip. The trip has an initial cost of $500, plus $150 for
each student.

a. Estimate how many students must go on the trip for the average cost
per student to fall to $175.

b. What happens to the average cost as more students go on the trip?

In Exercises 23-25, use a graphing calculator to graph the function. Then
determine whether the function is even, odd, or neither.

5 3x? x?
23. X) = — 24. x) = 25. Wx) = ————
/) x° =1 g() x* +4 ) 2x% + x*
232 Algebra?2 Copyright © Big ldeas Learning, LLC
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Name Date

I Practice A

In Exercises 1-6, simplify the expression, if possible.

3x2 6x* — x° x* —4x -5
L 2. X % 3. 2
5x° + 2x 2x x —=T7x +10
x? —3x x2 —x -2 ¥ —-3x—4
- 5, 55— 6. ————
x4+ 5x+6 x> -8 x +1

In Exercises 7—12, find the product.

syt | 6y N )
yt 9x3y? x -1 x*
xz(x—5).(x+7)(x~1) 10 x2—5x.x2+4x+3
x+7 452 T ox+3 x
2 2 2 _ 2
11.x+3x‘x 5x + 6 12-x 4x 5. 2x° + 6x
x -2 4x X2 +6x+9 x> +3x+2

(4x + 1)(x - 5)

13. Compare the function f(x) = to the function g(x) = x - 5.

(4x + l)
In Exercises 14-17, find the quotient.
14 28x4y_‘_yg 15 xz—x—6;x—3
' 7 5 . 4 3 3
y 2x 3x" + 6x 6x
4x? 4+ 12x 4x x* +5x — 14
16. + 7, XA 0 4y
?+2x-3 5x-5 x+3 ( * )

18. Manufacturers often package products in a way that uses the least amount of material.
One measure of the efficiency of a package is the ratio of its surface area to its volume.
The smaller the ratio, the more efficient the packaging. A company makes a cylindrical
can to hold popcorn. The company is designing a new can with the same height 4 and
twice the radius » of the old can.

. . . .S .
a. Write an expression for the efficiency ratio 7 where S is the surface area
of the can and ¥ is the volume of the can.

b. Find the efficiency ratio for each can.

¢. Did the company make a good decision by creating the new can? Explain,

Copyright © Big ldeas Leaming, LLC Algebra2 237
All rights reserved. Resources by Chapter



Name

v Practice A

In Exercises 1-3, find the sum or diffe
12 3
+

1. —+ = 2.
5x  5x

C
5

In Exercises 4—7, find the least comm

4 3x%,6x —18
6. x> -9, x+3

8. Describe and correct the error in f

1ce, |

3 7

s 3.
bo9x? x=2

3x
x -2

[ n'nultfiple of the expressions.

5. 5x, 5x(x + 2)
7. x* =3x—-10,x+2

ling the sum.

2

x 2 x
>< - ~(:

x+3

o 1)

In Exercises 9-12, find the sum or dif

4
o 14
2x 3x
1. 6 B 5x
x+4 x-3

In Eixercises 13 and 14, tell whether t|
never true. Explain.

4. The LCD of two rational functior

1¢4. The LCD of two rational functior

In Exxercises 15~18, rewrite the funct!

Graph the function. Describe the gra

of F(x) = —3

. 4x — 5
15. g(x) = >
10x
17. g(x) = I
2¢12 Algebra2

Resources by Chapter

I'ell"lCej.
‘ 2 4

10. +
x+ 2

i x -1

14 6
+
x> +7x-18 x+9

12.
statement is always, sometimes, or
!
is the sum of the denominators.
is zqual to one of the denominators.

a
! x - h
i off g{as a transformation of the graph

1 ¢ in the form g(x) = + k.

5x +3

16. g(x) = 7

18. g(x)=3x+4
x

Copyright © Big Ideas Learning, LLC
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Name

I3 Practice A

In Exercises 1-3, find the sum or difference.

Resources by Chapter

Date

12 3 X 3 7 3x
1 . + e . _‘_2_ - _T 3. -
5x  5x 9x 9x x—-2 x-2
In Exercises 4-7, find the least common multiple of the expressions.
4. 3x%, 6x —18 5. 5x, 5x(x + 2)
6. x> -9, x+3 7. x* -3x-10,x + 2
8. Describe and correct the error in finding the sum.
>< x 2 x -2
x+3 x-1 (x+3)(x-1)
In Exercises 9-12, find the sum or difference.
7 4
9. - T 10. 2 + 4
2x 3x _ x—1 x+2
1, 0 __ 3% 12. 14 8
x+4 x-3 2+ 7x-18 x+9
In Exercises 13 and 14, tell whether the statement is always, sometimes, or
never true. Explain.
13. The LCD of two rational functions is the sum of the denominators.
14. The LCD of two rational functions is equal to one of the denominators.
In Exercises 15-18, rewrite the function g in the form g(x) = 2 ht k.
x -
. Graph the function. Describe the graph of g as a transformation of the graph
a
f = —
of F(x) = =
4x -— 5 5x + 3
15. x) = 16. g(x) =
g(x) x—2 g(x) x+4
10x Ix+4
17- = X 18, gLx) =
8lx) = =25 gx) = 22
242 Algebra2 Copyright © Big Ideas Leaming, LLC

All rights reserved.






Name Date

/B Practice A

In Exercises 1-3, solve the equation by cross multiplying. Check your solution(s).

i_ 1 2 4 6 3 -3 x-5
4x  x-2 T ox+2 x—-2 x4+l x—-5

1.

4. So far in baseball practice, you have pitched 47 strikes out of 61 pitches. Solve the

.8 47 + . .
equation 80 _47+x to find the number x of consecutive strikes you need to
100 61+ x

pitch to raise your strike percentage to 80%.

In Exercises 5 and 6, identify the least common denominator of the equation.

2
r 25 o 8.2

x—2 x X x+5 =x x

5.

In Exercises 7-12, solve the equation by using the LCD. Check your solution(s).

7. 4,24 g 2 4L1-2
3 x 2x 4 2x

9. 72,53 % 0. 4 1 _x-1
x—3 x x—-5 x x—5

1, 3y x+8 12 2 3 _3
x x—4 ¥ =-2x x-2 x

13. Describe and correct the error in the first step of solving the equation.

X

% |
B |
It
—

[ay

2xoi+2x0—=1

=
[\

14. You can clean the gutters of your house in 5 hours. Working together, you and
your friend can clean the gutters in 3 hours. Let ¢ be the time (in hours) your friend
would take to clean the gutters when working alone. Write and solve an equation
to find how long your friend would take to clean the gutters when working alone.

(Hint: (Work done) = (Work rate) x (Time))

Copyright ® Big ldeas Learning, LLC Algebra 2
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