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\/

WHAT did you learn? WHY did you learn it?
Write and use variation models.
e inverse variation (9.1) Find the speed of a whirlpool’s current. (p.535)
* joint variation (9.1) Find the heat loss through a window. (p.539)
Graph rational functions.
* simple rational functions (9.2) Describe the frequency of an approaching ambulance
siren. (p.545)
* general rational functions (9.3) Find the energy expenditure of a parakeet. (p.551)
Perform operations with rational expressions.
e multiply and divide (9.4) Compare the velocities of two skydivers. (p.557)
¢ add and subtract (9.5) Write a model for the number of male college
graduates in the United States. (p. 566)
Simplify complex fractions. (9.5) Write a simplified model for the focal length of a
camera lens. (p.564)
Solve rational equations. (9.6) Find the amount of water to add when diluting an
acid solution. (p.570)
Use rational models to solve real-life problems. Find the year in which a certain amount of rodeo
(9.1-9.6) prize money was earned. (p.570)

How does Chapter 9 fit into the BIGGER PICTURE of algebra?

In Chapter 9 you studied rational functions. A rational function is the ratio of two
polynomial functions, which you studied in Chapter 2 (linear functions), Chapter 5
(quadratic functions), and Chapter 6 (polynomial functions).

A hyperbola is the graph of one important type of rational function. In the next
chapter you will learn more about hyperbolas, parabolas, circles, and ellipses,
which together are called the conic sections.
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in a dictionary of functions,
following the Study Strategy
on page 532.
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VOCABULARY

...................................................................................................................................................................

* inverse variation, p. 534 * rational function, p. 540 * simplified form of a rational * cross multiplying, p. 569
* constant of variation, p. 534 * hyperbola, p. 540 expression, p. 554
* joint variation, p. 536 * branches of a hyperhola, * complex fraction, p. 564

p. 540

m INVERSE AND JOINT VARIATION | 5 Ekigs

......................................................................................................................................................

erse or joint variation equation using a genera
alues of the variables.
Joint variatio =3, 8,z=
ith x. z = kx varies jointly with x and y.
0 = k(3)(8) ubstitute for x, y, and z
V- 0=2 ultiply.
_30_5
k= 5 2 olve fo
20
* The joint variation equation is z %xy

The variables x and y vary inversely. Use the given values to write an equation
relating x and y. Then find y when x = 2.

3.x=i,y=8 4. x=—-2,y=2

W[

1.x=1,y=5 2.x=15,y=

The variable z varies jointly with x and y. Use the given values to write an
equation relating x, y, and z. Then find zwhen x =5 and y = —6.

5.x=1,y=12,z=4 6.x=6,y=8,z=—6 7.x=Z,y=4,Z=9

m GRAPHING SIMPLE RATIONAL FUNCTIONS | Fhe T Tas

......................................................................................................................................................

EXAMPLE 1 + 3, note that th T y
lot two points to left (_‘1" 4{ \
3,2) and (—4, 2.5), and (—4,25) (0,3.5)
4) and (0, 3.5). the
nts to the branches of the (=3,2) 1
1l real bers except —2, and \* e
the ra S exce I I I

Chapter 9 Rational Equations and Functions
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when the deno y
ptoteisx = 3. T
of the x-coefficients, = 2
of the vertical
ints to draw the 2 X
eal nu rs except 3,
Graph the function. State the domain and range.
_ 3 _ 1 _ —6x _2x+5
8y—x_5 9.y—x+4+2 10.y—x+2 11.y—x_1
/ n
| (b3
ator has 0 as its only real zero,
of the ominator is —2, so the
merator is greater than the
ontal asymptote
. yl
20 ]
| |
- : -
2 X
—%
e
L~
Graph the function.
32+ 1 X X 3% —4x + 1
12. y = 1.y =+~ 14.y = 5. y=~—"—"—
YT, Y710 YT, YT 2 -3
l/ n
BT MULTIPLYING AND DIVIDING RATIONAL EXPRESSIONS | [R5
ividing rational iding numerical tions.
-9 x—3 X . .
) 2 = 50 Multipl reciprocal.
G+ 2) Factor and divide
common factors.
(x + Simplified form
Perform the indicated operation(s). Simplify the result.
2 2 2
X —=3x 4.2 _ L1 x-9 ¥-2-3 . X+x—12
16. 2 sn (4x= — 16) 17. 5x = =6 » 18— : = 1

Chapter Review
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express

ite each expression using the
act.

ply.

lified fo

minato

5 X x+5 3 x—2 1 3x +2
19.)62(x—2)+x_2 20'x—5 x+5 21. 5x(x—1)+x—1 2 +4c—5
Simplify the complex fraction.

x+3 X 1 1 4
24 +
22. 23. 2 24 X1 x—1 25 - X
1+2 942 X 2 T
3 x x+1 5—x  3x-15

SOLVING RATIONAL EQUATIONS

| [BFTsesleg0

......................................................................................................................................................

lve rati
terms.
ss mul

ns by multiplying each side of the
of the equation single rational
eck for extraneous solutio
2 x+2
3x+6 -1
—10) = (x + 2)(Bx + 6) Cross multiply.
—20= 3x% +
X+ 12x + 32
(x+8
x=—-8orx=

Solve the equation using any method. Check each solution.

x  _ 2x+10 x+3 . 1 2 2x_x—3
26 T T T 27— 1_x—l 28573 3
3x+2 _, 2x+3 2 =5 3 4
29'x+1_2 x+1 30'x—6_x+1 311+ -3 2_9

Chapter 9 Rational Equations and Functions
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The variables x and y vary inversely. Use the given values to write an equation
relating x and y. Then find y when x = 3.
1.x=—-4y=9 2.x=%,y=5 3.x=12,y=% 4. x=6,y=—1

The variable z varies jointly with x and y. Use the given values to write an
equation relating x, y, and z. Then find zwhen x = -2 and y = 4.

ot o4 .= 3 y—9 ,— _ 1,3 _53
B.x=5y=42=2 6.x=-3,y=22=18 Tx=3y=91=3

Graph the function.

—1 4 X 4x — 3
8.y=371 2 3Y=7"3 0.y =555 Mny=+—3
_ _ =3 _x*=2 _x*—2x+15
12.y—x2+4 13.y—2x_1 14.y—x2_9 15. y = 1

Perform the indicated operation. Simplify the result.

2 2

x—4 x+4x+3 4x—8 . 3x—6 x+4 /2 _
16. 5" "5 7 L e 8.5 s (x* + 3x — 10)

5 7 x—1 x—4 3x 5
19'6x+18x 20'x—2 x+1 21.x2—10x+21+x_3
Simplify the complex fraction.

3 4+ x 2

1+= = +5
22. ——= 23. 10 24, *—1 25—

93 2 —16 X 1,7

x? 8 3 x  2x
Solve the equation using any method. Check each solution.

9 , 11 _ 31 —15 _x+16 8 __5 4 _ 37 _

26.x+5—x 27.—x v 28.xJr3 P— 29.—x+3 [T 3

30. EEH3» CONNECTION A lever pivots on a support called a
fulcrum. For a balanced lever, the distance d (in feet) an
object is from the fulcrum varies inversely with the object’s
weight w (in pounds). An object weighing 140 pounds is
placed 6 feet from a fulcrum. How far from the fulcrum ‘7 6t ?

must a 112 pound object be placed to balance the lever?

31. CONNECTION A sphere with radius 7 is inscribed in a cube as shown.
Find the ratio of the volume of the cube to the volume of the sphere. Write your
answer in simplified form.

32. ", STARTING A BUSINESS You start a small bee-keeping business, spending
$500 for equipment and bees. You figure it will cost $1.25 per pound to collect,
clean, bottle, and label the honey. How many pounds of honey must you produce
before your average cost per pound is $1.79?

Chapter Test
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