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Simplify expressians in exponential or radical form
1 34 180
Write expressions with rational exponents in radical form and vice versa
Simplify.
31. V270" 32. —/(2x + 1)°
3. 81(x + 4)° 34. 1/(4x —7)**
35. (" + 5)'® 36. 1/256(5x — 2)2
37. Y196c°%a* 38. «, —64y82°
39. V—27a"b? 40. —16x"%)"
a41. 0t. ol 42. x5 x3
' . !
a3. (p31)’ aa. (y—=)°
45. d - 46. w s
47. _-.ED“E*'% 1 The volume V of a regular octahedron with edge length £ is given
by V = "."ufrlte the volume in simplest form for octahedron with the given
edge Iemgtns.
a. v15 cm
b. V24 cm
c. 3V em




Solve radical equations with extraneous solutions 1320 07

Examples 3 and 4

Solve each equation. ldentify any extraneous solutions.

13. Vx—15 =3 — 4% 4. Sg+ 1) +7=5
15. 3x+ 7 —3=1 18. (3y—2F + 5=8
17. 4z —1)F—1=2 18. Vx— 10 =1 — V%

19 J/y+2 +0=14 20, (Iw— 1) — 2=1




3

Find sums of geometric series

Example 7

13

& Example 7

o [ =

-

= L
| —_ |

."hl_' [T

DOMINOS Kateri wants to set up some dominos so she can knock
over one, which knocks over two more, each of which knocks over
two more, and so on. If she wants to make & rows of dominos, how

many will she need in total?

The first row has one domino. So,a,=1,r=2,andn =6.

5,

s,




4 |Simplify rational expressions by multiplying and dividing 135 36

Simplify each expression.
y'+8y 415 y -9y +18 2-6c-16 ., 2 ~8¢
24, — — B et o

y b e g -. a- C ad

49+ 20 4x 4+ 16x 416 30 4+ 60+ 3
26. 8x+16 ¥~ 25 27. a? « 30 -~ 10 gl - 4

]

28 — > 2 — [{" b /x4 3 ) 29, ("5"*'1“ ) .- V_‘Z‘z_,‘,, 8x

X = Qx = 21 ‘.Z'-x‘. 1Sx + 7

2 3 :7‘ = A, Q& U S By S 4‘.:__.‘
30. (25 ) Ko 3n L. (o)
“\20°bc?) 1By Y Sacz
S’ — W — 3 2x* + Tx— 30
10:2 + 35x — 20 6 + Bx + 5
32. = ey 33. &7 7 Ox— 72
4’ + 8Bx+ B Ax 1x 4

x4 4 3x =1

34 X 32 -75 . 62 -18x-60 e B +W0x-3 . 27 - Sx-1

) 2
249 ~5 If=~Mx~4 ' = = dx ‘32 < 12x =36 3P ~1Ix~6 4x2 - 40x + 24




5 |Graph rational functions with vertical and horizontal asymptotes

1-4; 8-10; Example 1; Example 3

343;337-338-339-340

Exampile 1

Graph each function.

xt
L=+

x* =16

3. fix) = =

Example 3

-

2. M =5—

x4 64

4. W =a—

For Exercises 8-10, consider the given function and the function shown in

the graph.

a. Copy the graph. Graph the given function.
b. Which function has the greater y-intercept?
¢c. Compare the asymptotes of the two functions.

8. fix) = =% and g{x)

shown in the graph

¥

—
‘\
N o Oy 8

o O~

bt

9. hix) = 2= and j(x)
shown in the graph
-8 y
AT TS
o 2
gt =
[4
5
I

x=3
10. fix) = 2‘1 = and g(x)
shown in the graph
lg ¥
B |
- - 2
&

:

—_ V-—l (G B
{
>
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Example 1 Graph with No Horizontal Asymptotes

"3
Graph fix) = 5
X

3
Step 1 Find the zeros.
Set o(x) = 0.
x2=0
x=0
Thereisazeroatx = 0.

Step 2 Find the asymptotes.
Find the vertical asymptote. Set bix) = 0.

2 _
x+3=0
X=-=3 ,
There is a vertical asymptote at x = -3

Because the degree of the numerator is greater than the degree of the
denominator, there is no horizontal asymptote.

Step 3 Draw the graph.

Graph the asymptote. Then make a table of values, and graph.

x I fix) k ¥ 1

—2 6 ‘[

-1 ' 3 &

D D —3—4&— & * ¥x

1 | os EE

' |
Check
Consider gix) = M

Part A Thereisazeroatx = __°

Part B There is a vertical asymptote
?
atxy=__¢

Part C Graph the function.




nctions

Example 3 Compare Rational Fu
Consider g(x) = %and rational function [T T T T 7§ ?\}’T{I‘Tr

h{x) shown in the graph. ¢
Part A Graph g(x). | .R'\
Step 1 Find the zeros. ' 1]

x—2=0 Set of 0

x=2 Add 2 to each sid
There s azeroatx = 2.
Step 2 Find the asymptotes.
Find the vertical asymptote.
2x+2=0 Set by D
2x = -2 Subtract 2 from each side
x=—1 Divide each side by 2

There is a vertical asymptote at x = —1.
Because the degree of the numerator equals the degree
of the denominator, the horizontal asymptote Is the line

leading coefficient of olx)
y= leading coefficient of b(x)

oy -1

Step 3 Draw the graph.

Draw the asymptotes. Then make
a table of values, and graph the

ordered pairs.




6 |Find the composition of functions 135 165

If f{x) = 3x, g{x) = x + 4, and h{x) = x* — 1, find each value.

21. fgit]] 22. giM0)) 23. g[R—1]]

24. h{fi5)] 25. glh—3]] 26. h[M0|]

27. h(8)] 28. [f2 (h e g))1) 29, [Fe (g e M—2)
30. h[fi—8)) 31. fh{0))] 32. flg(7]

33. fih(—2)] 34, [g e (f o M)} —1) 35. [h = (fe g))3)




Find the inverse of a function or relation

514

171

Exa

HNES £ alld 3

Find the inverse of each function. Then graph the function and its inverse. If
necessary, restrict the domain of the inverse so that it is a function.

5.

"

13.

o) = x + 2
o) = —2x + 1
fo) = —3x— 8
fx) = 4x
flx) = Sx?

6.

10.

12.

14.

glx) = Sx

hix) = '_,—‘
glx)=x+ 4
fix) = —8x+9

hix) = x2 4 4

i) gaall g2




B |Write expressions with rational exponents in radical form and vice versa 112 1m
Examples 1and 2
Simplify.

1. /1204 2. +V2250"%H* 3. +v/49"

4. —V16cia? 5. —vV81a™Hh20c12 6. —+/400x32yAC

o 3

7.416(x — 3)*

10. V 'J..:‘:’

gkl daaliie saaa [ LY

T
8- 4‘4 x "’_l'/"

1.

¥
al » -~
v O

9.

12.

":“78 x — 4)°

.-l" a Py

Gsiil) aaadl g




9 |Graph and analyze radical functions 1738 191

Mixed Exercises

Graph each function and state the domain and range. Then describe how it is related
to the graph of the parent function.

29. ) = 2vx—5 — 6 30. i) =3Vx +12 + 3
M fg=—2Vx—1-4 32. i)=—-3Vx+7+9
33. )= —3Vx +2 -3 34. f)= —5V2x—1+3
Graph each inequality.
35.y=s6—3vx—4 36. y<+v4x—12 + 8
Write a radical function for each graph.
37. | y | 38. . y |
i
b - T - ™ . . 4»...._.1
. ||
® T r 9 j L]
o] | Ix | |O x
1 T | 9
|
3 * NN\ -  — L e ). )




10 |Add, subtract, multiply, and divide radical expressions 1938 200
Examples &6 and 7
Simplify.

.| = _I ' [}
29. — 30. ——

WD i

) |_,\_ i f

3. —— 32, 4—

J4/5 | 4
33— 34.

£y 2%

3r

g =

38.




11 [Solve radical equations 120 0

Exampile 1

Solve each equation.

1 5"|Iir=1 2. vb—-5=4
3. Vin+1=5 4. 2+3p+7=6
5. Vk—4—-1=5 6. 5=429-7

Example 2

Solve each equation.

7. Vir—6=3 8 (2d+3)7=2

9. (—3p=2 0. 4-(1—-Tups=0
"N V2v—17=-2 12. 45n -1 —-1=0
Examples 3 and 4

Solve each equation. ldentify any extraneous solutions.

1. /x—15 =3 iy 4. Sg+ )i+ T=5
15 Bx+NF—3=1 16. 3y — 2)*+5=6

17 dz—-1)r—1=2 1B. vx—10 =1— /X




12 |Graph growth and decay functions 113 21

Example 1

Graph each function. Find the domain, range, y-intercept, asymptote, and end
behawvior.

L =3 2. i) =5
3. fix) =15" 4. flx)= {

v

B

Example 2

Graph each function.
5. fx = 235 6. M = —2(4) 7. i)=4"*"-5
8. flx) =32 +1 9. fd=—043*?+4 10. fix) = 15(2) + 6
Example 3
Identify the value of k and write a function g(x) for each graph as it relates to f{x).
M. fx)= 2% gl = Ax) + k 12. fix) = 3% gl = i) + k 13. ix) = !%Jw. glx) = k « fix)
AEE | L. HARER ¥
HHHH oG |
I A+ } . i !
%) x ] | 14 = x
et ?Jﬁm u [ ] H N




13 |Solve exponential equations 16 m

Example 1

Solve each equation.

1 2521.4'3:255#—9 2. .9-5‘.!-'—!1=E-134-+E-
3, 4!-:—5=-1E|.1r—31 4. 43-.—3=Ed-.lr—-t

5, g +5 E?E.-r—'ll} 6. 12531—4 _154-'1-2
14 |Evaluate expressions involving the natural base and natural logarithm 1315 nl

Example 3

13. COMPOUND INTEREST Ryan invested $5000 in an account that grows
continuously at an annual rate of 2.5%.

a. Write the function that represents the situation, where A is the value of
Ryan's investment after t years.
b. What will Ryan's investment will be worth after 7 years?

14. SAVINGS Jariah invested $6500 in a savings account that grows continuously at an
annual rate of 3.25%.

a. Write the function that represents the situation, where A is the value of
Jariah's investment after I years.

b. What will Jariah's investment will be worth after 18 years?
15. INVESTMENTS Marcella invested $12,750 in a company. Her investment has been
growing continuously at an annual rate of 5.5%.

a. Write the function that represents the situation, where A is the value of
Marcella's investment after [ years.

b. What will Marcella's investment will be worth after 9 years?




16 |Simplify complex algebraic fractions including rational expressions 1619 n

Fxamples 4 and S

Simplify each expression.

P . .=y 4 g
L i & i
16. — E 17 ="
- K G + &
I_' ree | - ]
1. L= A — | 19 K=Y Sxsd
. Ly & : : i =N
e -1 X 58 iﬁ gl - .=|
17 |Determine properties of reciprocal functions 3140 335

Graph each function. State the domain and range, and identify the asymptotes.

3 5
N =35"3 32. fix) =5,

2 1
33. ) = 57 34. )= 553

3
38. )= ———1 36. )=—"5-5
37. fix) = ;o7 + 2 38. i) = ;25 + 3
39. fi) = —'5 — 9 40. fix) = —=— 8




18 |Graph rational functions with oblique asymptotes and point discontinuity 11-16 M

Example 4

Find the zeros and asymptotes of each function. Then graph each function.

(x = 4)2 (x + 3¢

M )="533 12. )="F—%

2 4 ax ; v Y T

13, ) = LA 14, i = Z*

3x? 4 8 2x% 4+ 5

15. ix) = 95(—1— 16. fiX) = Y
19 |Recognize and solve direct and joint variation problems 190 351

Example 4

19. Suppose o varies directly as b, and o varies inversely as ¢c. Find bwhen o = 5 and
c==~4 fb=12whenc=3anda=8

20. Suppose x varies directly as y, and x varies inversely as 2. Find 2 when x = 10 and
y=—]z=20whenx=6andy=14.

21. Suppose g varies directly as b, and o varies inversely asc. Findbwhena =25
andc=18Ifb=6whenc =4 and ¢ = 96,

22. Suppose x varies directly as y, and x varies inversely as 2. Find Zz when x = 32 and
y=9 fz=16whenx=12andy= 4




20

Solve rational equations

112

gkl daaliie saaa [ LY

361
Solve each equation. Check your solutions.
A _J. - ‘.'
L5+ =3 2.~y =y—7
9 7 13 : : 18
. — — = = = 4 ————= —
3 . . . R 13x l‘ 3 ¥ i Y™ 'y 1
14 - A Yy, . = L
5 X r. = X = n: X & 6‘ T ¥ 0 S £ O [ W
. - AF 4 L ) .7 e “
it aea 2x2 4 Ix - & 8. : 2y 41 2 9y ~ 5
. | X ¥ ak ."J 3 [
9 S5t =12 10. —_—— =
an 4 an r. ’ ' 4 > o
‘< a f
2 1 Z .4
11. > . + 3 = < 12. a8 Yo 1

Gl asanll oo




