Properties of Rational Exponents and Radicals

Properties of Rational Exponents
Lzt g and b be real sumbers and let m and 1 be rational numbers, such that the
guantities in each properly are real numbers.
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Rational Exponenis
Let at™ be an ath roof of a, and let m be & positive integer.

SR (R = { .
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Properties of Radicals
Lot o and b he real sumbers asd ot # be an inteper grester than 1
Property Name l © Definition Example

* Product Property Vasb=0a%b | Vi Vi=V8=2

P

Cuotient Property "x = B Z=V8l =3

The properties of rational exponenis and radicals can also be applied o expressions
involving variables. Beeause a varizble can be positive. negative, or zero, sometimes
absolute value & needed when simplifving a variable expression.

Absolute vl is not peeded when all variables are assumed to be positive.






Name:___ ' Exponents (day 2)

Write the expression using o radical sign and no negalive exponenis.

2

1, % 2. 3y 3. (3y)8

Write the expression using posifive rational exponents,

4, Vs 5. (422)° 6. VBax3

Simplify the expression,

7. (Z) 8. (3)“‘]5 9, (16“2)% ' 10, (aﬁmeé)

25

e

) . ;’g R -
11 (Re—63"% |
H. (8a7) 12. {@x”g}”&%xg







Name . ’ Date

Practice A

In Exercises 1-3, find the indicated real nth root(s) of a.

1. n=3,a =125 2. n=2a=49 3. n=4,a =81 .

In Exercises 4-9, evaluate the expression without using a calculator.

4

4. 2783 5. 16 6. 432

7. 62544 8. (~1000)"° 9. 32V8

In Exercises 10-15, evaluate the expression using a calculator. Round your
answer to two decimal places when appropriate.

10. 3/16,807 11. $/15,625 12. 12713

504

13. 925 14. 6561 15. 113°¥4

In Exercises 16 and 17, find the radius of the figure with the given volume.

16. V = 1726 in? 17. V = 734 m3

In Exercises 18-23, find the real solution(s) of the equation. Round your answer
to two decimal places when appropriate.

18. x* = 256 19. 3x* = 375 20. (x—6) =40

21. (x +7) =1000 22. x° = -112 23. 9x* = 54

24. When the average price of an item increases from p; to p, over a period of
n years, the price p, is givenby p, = pi(r + 1), where r is the annual rate

of inflation (in decimal form). Find the annual rate of inflation when the price
of a loaf of bread was $1.19 in 1970 and $3.29 in 2010.
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Name

Date

.. Practice

In Exercises 1-3, find the in
1. n=3,a = 343

In Exercises 4-9, evaluate t
4. 36
5/3
7. (—125)

In Exercises 10-15, evaluat
answer to two decimal plac

10. 28715

13. 75072/

In Exercises 16 and 17, find

V = 425in3

16.

In Exercises 18-23, find the
to two decimal places whet

18. 6x* = 60

21. x* +17 = 57

24. Kepler’s third law stats
- (in astronomical units)
takes the planet to orbi

a. It takes Venus 0.61
Venus from the Su

b. The mean distance
How many years d

Copyright © Big Ideas Learning, LL:
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3

::a't:ed; real nth root(s) of a.
2 n==6a=-64

epression without using a calculator.

3. n=25a=-243
6. (-32)7°
—4/3

9.

27

he: e)i&pression using a calculator. Round your

w[heh appropriate.

11, 150%5

14 (¥233)

2

12. 40,3519

15, ((/——_371)5

e radius of the figure with the given volume.

17. V = 1458 m®

i
ral solution(s) of the equation. Round your answer

|p|::hro'priate.
19, x° = 233
1
22, ox* =125

20. x* +19 =100

23.

“hiit the relationship between the mean distance d
l'a ple;met from the Sun and the time ¢ (in years) it

he Sun can be given by 4° = 2.

year to orbit the Sun. Find the mean distance of

e ! . .
‘in as’itronormcal units).

I'J‘I.Lpi;ter from the Sun is 5.24 astronomical units.

5 it take Jupiter to orbit the Sun?
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Date

In Exercises 1-6, use the propérties of rational exponents to simplify the
expression.

12 ys
1. (72)1/4 2. (14°) 3. 25—
T »
a. —13—4 5. [—g-;) 6. (7-3/4 .71/4)
10

In Exercises 7-12, use the properties of radicals to simplify the expression.

7. 3075 8. 38139 9. 412+ 48
10. 4/9 « /9 11. {128 e

12, —

34 - /80
In Exercises 13~18, write the expression in simplest form.
/9 5
13. /208 14, —= 15. |—
34 27
16. ! 17 6 18. 8

2+3 T 4-+/5 NP
In Exercfses 19-24, simplify the expréssion. |

19. 842 + 542 20. 73/13 -173/13 21. 4(9‘/“) + 7(9”4)
22, 418 — 152 23. 8/7 + 12-/63 24. 4/405 + 24/5

25, The volume of a cube is 80 cubic centimeters.

a. Use exponents to solve the formula for the volume ¥ of a cube with side
lengths, V = s°, fors.

b. Substitute the expression for s from part (a) into the formula for the surface
area of a cube, § = 652.

c. Substitute the volume of the given cube into the formula found in part (b)
to find the surface area, S. Simplify, if possible.
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Name ' : o Date

2. '-':;5 Practice B

In Exercises 1-6, use the properties of |ti<::w-na:l exponents to simplify the

expression.
2/5 "'1/65 : _s5/o\"1/3
1. 32— 2. (i ] 3, (113/%115/2)
3 §3/4 5/9 79
-3/5 1/s -1 3 . 27 25 e 25
{

In Exercises 7-12, use the properties ¢ 'ai::\iic%:ls to simplify the expression.

!

7. 3/25 « 3/625 8. 35 381 9.

S

10. 1. 12.

_&z 3 550 {1/?4— e 4/12
; $/3 ¢ 8/3

4‘:’! ®
o]

700

In Exarcises 13-18, write the expressic  in sifmplest form.

3
13. i—4~ 14, 3 - | 15, 4/2401
39 5| N4
i v
7 € ! V2

16, —— 17. - ——= 18, ————
5—\/—3_ '\‘.4‘\/7 : 1 —\/—?—)

In Exercises 19-24, simplify the expre ion. .

19. 10(25%°) ~ 6(25%°) 20. 2 '55[—;11\/8 21. 133/3 - 3/375

22. 3/486 +103/2 23. 4§11 3() 24. (1) + 4(189%)

1

25. The volume of a right circular cyli ler is EV = 97r?, where r is the radius.

a. Use radicals to solve V' = 977 for 7, Simplify, if possible.

b. Substitute the expression for r omi pgflrt (a) into the formula for the surface
area of aright cylinder, S =1 7 + 7r?.

!
c. Usethe answer to part (b)to £ i the émface area of a right cylinder when
the volume is 108 cubic meter ‘
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Name Date

CIXI Practice A

In Exercises 1-6, graph the function. identify the domain and range of the function.

1. g(x) = Vx +4 2. hx)=/x-2 3. flx) = —/4x
4, h(x)={/——-2; 5. f(x)=%\/x——2 6. g(x)=% x+5

In Exercises 7-12, describe the transformation of frepresented by g. Then graph
each function.

7. f(x)=\/3—c;g(x)=\/x—1+4 8. f(x)=\/)_c;g(x)=3x/x+2
9. f(x) = x;g(x) = -2 10. f(x) = x;g(x) = Yx-1+3
1. f(x) = ¥% g(x) = ?;(—x)v2 12. f(x) = ¥ g(x) = ——;—xlﬁ

In Exercises 13-15, use a graphing calculator to graph the function. Then identify
the domain and range of the function.

13. f(x) =~x* -x 14. g(x) = Ux* - x 15. h(x) = </ 2x* + 3x
In Exercises 16 and 17, write a rule for g described by the transformations of the
graph of f.

16. Let g be a vertical shrink by a factor of %—, followed by a translation 3 units right

of the graph of f(x) = /x + 5.

17. Let g be a reflection in the x-axis, followed by a translation 2 units down of the
graph of f(x) = 5Jx + 3.

In Exercises 18 and 19, use a graphing calculator to graph the equation of the
parabola. identify the vertex and the direction that the parabola opens.
'18. %y2=x 19. -3y* =x+6

in Exercises 20 and 21, use a graphing calculator to graph the equation of the
circle. identify the radius and the intercepts.

20. x2 +y* =16 21, 25 - y* = x*

158 Algebra2 Copyright © Big Ideas Learning, LLC
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Name

Date

Practice

In Exercises 1-6, graph the

1. g(x) = —Jx +2

4 hix) = (50" -2

In Exercises 7~12, describe
each function.

7. () = glx) =
9. 7(x) = M glx) = —]
1. f(x) = Y x; g(x) =-

In Exercises 13-15, use a g
the domain and range of th

13. g(x) = I/2x* - 3x

In Exercises 16 and 17, wri
graph of f.

16. Let g be a horizontal s
of the graph of f(x) -

17. Let g be a translation
y-axis of the graph of

InExercises 18 and 19, us:
pdrabola. ldentify the verte

18. 3> +5 =x
InExercises 20 and 21, us

circle. Identify the radius ¢

20. x? + y? =81

Copyright © Big Ideas Learning, L
All rights reserved.

3

nt::‘tioln. Identify the domain and range of the function.

ZJf f(x)={/——4; 3. f(x)=:11- x+5

Ny g(x) = —2(x - 3)”

e ﬂ:raLsformation of frepresented by g. Then graph

I

x-P 8. f(x) = Uxg(x) = ¥x-5-1
) 0. f(x) = P g(x) = Lo -3
| 12. f(x) = ¥x; g(x) = /-243x -2

L4
|

phing calculator to graph the function. Then identify
|'uu"lctFon.

11. f(x) = %xz—x+2 15. h(x)=\3/3x2—6x+2
|

a rule for g described by the transformations of the

ttela by a factor of 2, followed by a translation 2 units up
N
nil. uﬁt and 4 units left, followed by a reflection in the

-1

il g;\rarlahing calculator to graph the equation of the
and fhe direction that the parabola opens.

| =’

J 19. x—3=—-12—y2

i ¢ raphing calculator to graph the equation of the
i {helintercepts.

21. —y? =x*-49

I
|
|
I
!
|
|
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Practice A

in Exercises 1~6, solve the equation. Check your solution.

1. J3x-2=5 2. J6x+1=9 3. x+10 =
4. x-8=-2 5. —3-/16x + 14 = ~10 6. 63/25x —16 = 14

7. Biologists have discovered that the shoulder height 4 (in centimeters) of a male
Asian elephant can be modeled by A = 62.53/t + 75.8, where tis the age

(in years) of the elephant. Determine the age of an elephant with a shoulder
height of 300 centimeters.

In Exercises 8-13, solve the equation. Check your solution(s).

8. x -8 = ~J4x 9. V2x 14 = x -7
0. Jx+22 =x+2 1. 3/8x° +27 = 2x + 3
12. &2 - 9x% = 3x 13. /3x-5=~x+9

In Exercises 1416, solve the equation. Check your solution(s).

14, 2% =18 15. ¥4 +10 = 0 16. (x+12)" = x

17. Describe and correct the error in solving the equation.

A2x +1

ole]

2x+1 =2
2x =1
=1
)

In Exercises 18-20, solve the inequality.

18. 3x -4 >5 19. /x-3<7 20. 5Jx—1>10

21. The length ¢ (in inches) of a standard nail can be modeled by £ = 544 i , where
d is the diameter (in inches) of the nail.

a. What is the diameter of a standard nail that is 2 inches long?
b. What is the diameter of a standard nail that is 4 inches long?

¢. The nail in part (b) is twice as long as the nail in part (a). Is the diameter
twice as long? Explain.

Copyright © Big Ideas Learning, LLC Algebra2 463
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| f Practice B

In Exercises 1-6, solve the equation. Gl :k your soiution.
1. Y514 = 2 2. =5 16x +17 = -8 3. 1325 +8 =6

!
4. f3x -3 =0 5. 3% +9=15 6. 4/8x —16 = -12

In Exercises 7-12, solve the equation. C :ck yzpur solution(s).

7. J10x +24 = x +12 ' 8. x+3= f%x+9

8. &2 - 25x% = 5% , 0. J4xr -4 -Sx+8 =0

1. ¥ax —1 = Y6x +5 12, JAx—10 = /2x—13 +1
i
I

In Exercises 13-15, solve the equation. he5eck§your solution(s).

13, 3x* 30 = 18 14. (6 +3)F-3x=0 15 (2248 =«
E
In Exercises 16-18, solve the inequalit ‘
16. 4/x +3 <23 17. ~ 11026 18. —3/x+2 <15

19. “Hang time” is the time you are sus 'ncled|in the air during a jump. Your hang
time 7 in seconds is given by the fin on #i = 0.5\/2, where % is the height

(in feet) of the jump. A kite sailorh  a hang time of 2.5 seconds. Find the
height of the kite sailor's jump.

In Exercises 20-23, solve the nonlinea iystem. Justify your answer with a graph.

20. y? = x+2 P21,y = —x+ 7
y=x+2 y=x-1
2. 2+ =9 23 24y =16
y=x-3 y=x+4

24. The speed s (in miles per hour) of i :ar caﬁ be given by s = /30fd, where fis
the coefficient of friction and dist :slopping distance (in feet). The coefficient
of friction for a snowy road is 0.3C 1"ou afre driving 20 miles per hour and
approaching an intersection. How : away from the intersection must you begin
to brake? ’

|

H
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m Practice A

In Exercises 1 and 2, find (f + g)(x) and (f - g)(x) and state the domain
of each. Then evaluate f + g and f ~ g for the given value of x.

1. f(x) = -34x; g(x) = 15¥x;x = 81

2. fx)=9x+2x%g(x) =% -3x+Tx =1

in Exercises 3-5, find (fg)(x) and (é)(x) and state the domain of each.
Then evaluate fg and —g for the given value of x.

3. f(x) = x4 g(x) = 2xx = 9

4. f(x) =10x* g(x) = 4xP;x = 8

5. f(x) = 4x¥%; g(x) = 22 x = ~27

In Exercises 6 and 7, use a graphing calculator to evaluate (f + g)(x), (f - g)(x),

(fg)(x), and (é—)(x) when x = 5. Round your answers to two decimal places.
6. f(x) = 5% g(x) =202 7. f(x) = 4x%; g(x) = 16x*

8. Describe and correct the error in stating the domain.

>< flx) = 4572 + 2 and g(x) = —4xV?

The domain of (f + g)(x) is all real numbers.

9. The growth of mold in Specimen A can be modeled by A(z) = %tz/ 3, The growth

of mold in Specimen B can be modeled by B(r) = %tz/ 2,
a. Find (4 - B)(?).

b. Explain what the function (4 — B)(¢) represents.

468 Algebra2 Copyright © Big Ideas Learning, LL.C
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Date

Practice

In Exercises 1 and 2, find (f
of each. Then evaluate F +

1. f(x) = Yax; g(x) =
2. f(x)=3x-52-x
In Exercises 3-5, find (fg)(.
Then evaluate fg and g fc
3. fx) =3 g(x) =<
4. f(x) =3x%glx) =
5. f(x) = 10x%¢ g(x) =
In.Exercises 6 and 7, use a
(fg)(x), and (gJ(x) when
6. f(x) = 3% g(x)

8. Describe and correct t

3

- ¢)(x) and (f - g)(x) and state the domain
and if — g for the given value of x.

(;x = —2

0343

i
J(jc) .!: 6x2 - 4x; X = -1

and (g)(x) and state the domain of each.

[ gfven value of x.

/ i

Y xl=16
.

x3x = 64

|'a||:uhifng calculator to evaluate (f + g)(x), (F — g)(x),

= 5i Round your answers to two decimal places.
4;|:‘/2§ 7. f(x) = 6x¥%; g(x) = 3x¥?

error|in stating the domain.

>< f(x) = 477

The domain ¢

nd g(ioc) = 2x%

ij(x) is all real numbers.
\ &

9. The table shows the o
(f +&)5). (f - 2)

s off the two functions fand g. Use the table to evaluate

i

1)) and (L)),

x o1 ]2 3]4]s
fx) |18 |13 |8 3|42 (-7
g 643201 814 |2

Copyright © Big Ideas Learning, L
All rights reserved.
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Practice A

In Exercises 1-3, solve y = f(x) for x. Then find the input(s) when the outputis -3.

1 fx)=2x+3 2. f(x)z—;—x—Z 3. flx) =8

In Exercises 4-6, find the inverse of the function. Then graph the function and iis
inverse.

==x-5

4. f(x) = 4x 5. f(¥) = 4x -1 6. flx)=1

7. Find the inverse of the function f{x) = %x — 2 by switching the roles of x and y and

solving for y. Then find the inverse of the function /by using inverse operations in the

roverse order, Which method do vou prefer? Bxplain,
8. Determine whether each pair of functions fand g are inverses. Explain your reasoning.
a. b.
x =2 |-110f 1 ]2 X 11213145
]3] 3 (19115121 _ fx)1 917151311
X -3 3 1]0[15]21 x Ol 71501311
gd |2 |-1]ol1]2. K g |1]2]3[4]5]

In Exercises 9-11, find the inverse of the function. Then graph the function and
its inverse.

9. f(x) =9x%x20 10. f(x) = 16x%,x < 0 1. f(x) = (x+2)

In Exercises 12 and 13, use the graph to determine whether the inverse of fis a
function. Explain your reasoning.

12.

7
« I_‘.I." ‘_ .‘. ‘_:
-1

13,

Copyright © Big Ideas Learning, LLC
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Practice B

In Exarcises 1-3, solve y = f(x) forx
1. f(x):—%x+2 2. Sl

In Exzrecises 4~6, find the inverse of ths
inverse.

4. f(x)=-3x+4 5 fi

7. Describe and correct the error in fir

\/ 7(x) =3y -8 |
x =3y -8
g(x) =3x-8

In Exercises 8-10, find the inverse fun
inverse.

8. f(x)=-9x*,x<0 9. f

11. Find the inverse of the function [

solving for y. Then find the inverse
the reverse order. Which method d

In Ecercises 12-15, determine whethe

12, f(x) = 6x + L g(x) = 6x -1
5-x

14, f(x) = 5 s e(x) =5-2x

16. The volume of a sphere is given br

a. Find the inverse function. Des

b. Find the radius of a sphere wit

474 Algebra?2
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|
i
i
i
1

j .
1en find the input(s) when the output is 3.

= 2§5x4 3. flx) = (x - 3)2 -4

1an wctifon. Then graph the function and its
i

e —%x +1

X —

W [—

6. f(x) =

Wi

ag the inverse function.

i

iofl. Tj_hen graph the function and its

) s (‘c - 1)3 10. f(x)=x%x<0
= 8x by switching the roles of x and y and
[ t1e function /by using inverse operations in

701 prefer? Explain.

l1e fuhctions are inverses,

Jx— 6

13. f(x) =

15. f(x) = 4x* + 3 g(x) = —

i
i

. 5 . .
7 = %mﬁ, where r is the radius.

]

oe what it represents.
]

a v olyme of 146 cubic meters.
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Common Core Algebra 2 Algebra of Functions

Given the following functions:

X f (X) JI Evaluate;
1 4 JI (Frg)(1)
2 1|

3g(1)-f(4)
3 5
4 2 (hg)-2)
5 3|

Ao

| h(g(0))
g(h(0))







Date

Name
Inverse of a Function

Graphing Functions and Their inverses

Work with a partuer. Each pair of functicas are imcersey of gach other. Use a

eraphing calculator to graph fand g in the same viewing window. What do you notice

about the graphs? . . L
) =T B =2 +3,x20

Skeiching Graphs of Inverse Functions

=
m\u
>
f=<]
i
=
e

2

X (,F_

| &

0
P,
4
ji
o]
|
~t b
S
9
£
Y

5

,

i
1.8
‘if»%

1 A4
<=

>

H

{

o




| Writing a F rmula for the Input of a Function
Let f(x) = 2x + 3.
a. Solve y= F{x}for x. l

b. Find the input when the output is 7. |

i
]
i
|

Finding the 'werse of a Linear Function

Find the inverse of f{x) = 3z — L.

|
!
|
|
|

|
i
)
i
\
i

Finding the m&ﬁm of a Quadratic Function

Py ” N \ g \vy :“g ’ - l > ,C’ = - : r
‘



i-lﬁnzanmi Linve 'Fmt

Finding the Inverse of a Cubic Function

Consider the function fx} = 2% + 1. Determine whether the inverse of fis a function.
Then find the fmerse.

Finding the Inverse of a Radical Function

; unction fix) = 2Vx — 3. Determine whether the inverse of fis a
funms:m Then find the inverse.



Verifyir | Functions Are Inverses

Verfythat ey =3x — lapd g )= L--—-—- are inverse functions.

Solvi
In mrany real-life problems, formal
in the: formula for the surface area
the variables to find the inverse wo
and r. So, when finding the inverse

Solving a |

Find rhe inverse of the function tha
Then find the radius of a sphere the

|

v+ 1
L3

H
4
l

|

g Real-Life Prol lems

: pontain meaningful variables, such as the radius r
of asphere, § = 4. In this situation, switching
d create confusion by swilching the meanings of &
inlvg for rwithout switching the variables.

lm\ltﬁw’smp Problem

{ , . A .
eprasents the surface area of a sphere, § = 4,
g a surface area of 100y sguare feet.



