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Unit 6 - Radical Functions: Sample Unit Outline

TOPIC

HOMEWORK

DAY 1 n'h Roots & Simplifying Radicals

Rational Exponents, Converting Between Rational and

DAY 2 Radical Form

DAY 3 Quiz 6-1

DAY 4 Add, Subtract, and Multiply Radicals

DAY 5 Dividing Radicals

(includes rationalizing with monomial and binomj

DAY 6 Radicals & Rational Exponents Revig
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HW #5

DAY 7 Quiz 6-2 (Radicals and Rationg

DAY 8 Solving Radical Equations

None
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!

DAY 11 Quiz 6-3

None
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HW #8

View '
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Name:

Date:

Topic:

Class:

Main Ideas/Questions

Notes/Examples

WARM-UP

List the perfect squares,
cubes, and fourths.

Perfect Squares:

Perfect Cubes:

Perfect Fourths:

N™ ROOTS

Definition: Xis the nth root of a real number

Examples:
. and are square roots of
o is the cube root of -8 bg

RADICAL
OupResSoly

Type of Roots # of Roots

Positive

Positive

Negative

Y Even

If a radicand has more than one nth rooft, the radical sign indicates only
the principal, or positive, root.

Negative

Find each value.

J289 =
J8 = 343 = J-125 = L

= {2,401 = ~4,096 = 4% =
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SIMPLIFYING
Ladicals

2. 44320

3.
5.
7. 34162

Ladicals vty
VARIABLES

4th Roots

Exponents must be
! multiples of !

10. V324a°’

12. J56r8s*

3. J-64x"%y*

14. J-81p*q”

15. Jw*v'”

16. J48men’
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Name: Unit é: Radical Functions

Date: Per: Homework 1: nf? Roofts; Simplifying Radicals

For each value, give the number of possible roots, then list the roots.
1. 196, square root(s) 2. 216, cube root(s) 3. 625, fourth roof(

Evaluate each expression

4. \225 5. J512
Simplify each radical expression.
8. 5150 9. -863

11. 2354

14. 32525 16. 3,/49x°y'8

19. J-625m*n'2

22. 5J112c%4d"
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Name: Date:

Topic: Class:

Main Ideas/Questions | Notes/Examples

Expressions with rational exponents can be

RATIUNAL rewritten as radicals using the following rul

Exponential Form Meaning

EXPONENTS :

The nthrooft of a

an
m The nthroot of a, raised
a” to the mh power

| Directions: Write each expression in ra

Lowenling [ 1

EXPONENTIALTO
RADICAL FORM

1
9. 7(12w)?

a\Vrite each expression in exponential form.
M. Jxy 12. Jsw?

14. JK'° 15. (my

16. (4—23.)5 17. '\/]Osae’b8 18. 89X2y12
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SIMPLIFYING

EXPRESSIONS
withy Laliotnal,
ol

Rewrite all radicals in exponential form.

Use the exponent rules to simplify the expression.

OIOIC)

Write your answer as a radical in simplest form. Simplify if needed.

1 4 3

14 3
x3-x3 20. p* - p?

33. {x'° 34. 25m?
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Name:

Date:

Per:

Unit é: Radical Functions

Homework 2: Rational Exponents

Directions: Rewrite each expression in radical form. Simplify if needed.

1
1. 282

4

5

2. 23 3. x4
1 7
4. (256x)* 5. (mn)2
Directions: Rewrite each expression in exponential for

7. io*

8. /3ab

Directions:

Simplify each expression. Giv

1 5

11. 92.92

radical form.

()

. V36w

© Gina Wilson (All Things Algebra®, LLC), 2015-2021




Name: Algebra 2

Date: Per: Unit 6: Radical Functions

Quiz 6-1: simplifying Radicals & Rational Exponents

Write each expression in simplest radical form.

1./245 2. 6J-72 3. 4486

4. 144m’ 5.,/600p°q"

Write each expression in exponential form.

7. 4x7y*

10.

Simplify. Write each

5

s 11.
9. 4%.43

12.

13.

Z 2 14-
12. (c®)*-(c*)*

®

13. (Vr 4 ) 14.
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Name:

Date:

Topic:

Class:

Main Ideas/Questions

Notes/Examples

ADDING &
SUBTRACTING
Oadicals

@ SIMPLIFY all radicals.

Identify radicals with the SAME INDEX and SAME
Only these can be combined!

For common radicals, add/subtract the coejfiigients
KEEP THE COMMON RADICAL.

1. 327 2412

3. 7448 23 +3372

6. 3J-40a’ +2a2-J135a*

ly coefficients, then use the PRODUCT RULE: Ja - b =

SIMPLIFY the resulting radical.

- 27 5 8. 3J10--2418

9. 239 .59 24 10. 364 .-Y8

© Gina Wilson (All Things Algebra®, LLC), 2015-2021




11. Jex* - 58x° 12. J54m® . I5m*

13. J-3a’b* - IJ36a°b?

BINOMIAL
Ovainples

(76 +3)

15. 10 (55 -242)

20. (Vx-8)({x++2)

21. Find the area and perimeter of the rectangle shown to the left.
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Name:

Date: Per:

Unit é: Radical Functions

Homework 3: Add/Subtract/Multiply Radicals

Directions: Simplify each expression below.

1. 793 +23(92

2. 107 = /28 + 64180

3. 8¥48 =590 + 93

5. 152 .-2J20

7. 3418w -10y4w’

.J10a%’

8a’b

10. (545 -2)(v5-1)

12. (3-2k)°
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Name:

Date:

Topic:

Class:

Main Ideas/Questions

Notes/Examples

DIVIDING
Ladicals

©

Divide coefficients, then use the QUOTIENT RULE:

@ SIMPLIFY the resulting radical.

124160
25

1.

ALIZING
T |

* Monomial Denominators: Multiply the numerator and denominator by the radical.
* Binomial Denominators: Multiply the numerator and denominator by the conjugate.
(The same expression but with the opposite sign in the middle.)

3
9. —
25

o |2
15

© Gina Wilson (All Things Algebra®, LLC), 2015-2021



312 J32a°

1M, — 12

oh e

BINOMIAL
Deinoiinaler
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Name: Unit é: Radical Functions

Date: Per: Homework 4: Dividing Radicals

** This is a 2-page document! **

Directions: Simplify each expression below.

204/270 9 64336
43 27

1.
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11.

2:/15n*

13.

g‘

14.

4-+2
248
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REVIEW: Uodicals & Qalienal Oupoinents

Write each expression in simplest radical form.

1. /300m*n? 2. J-72a’? 3. J8Im''n®

OPERATIONS WITH RADICALS

Perform the indicated operation(s). Write each answer in simples

4. 498 + 150 — 232 5. 1095 +

6. 3387432

8. V3(2-+24) 9. (4+3Y5).-(2+45)

1. (3+46)

© Gina Wilson (All Things Algebra®, LLC), 2015-2021



15.

16b®

RATIONAL EXPONEN.

Simplify each expression.

in simplest radical form.

7

24. n3.n°

1
27. 1,296 4

1253

28. =

1253

30. J102a'®
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Name: Unit é: Radical Functions

Date: Per: Homework 5: Radicals & Rational Exponents

** This is a 2-page document! **

Directions: Simplify each expression.

1. 74192m%n? 2. J-135x8y" 3. J1250a7p*

4. 227 -8 + 372 5. 23405 -3

6. 36 --68

8. V15(26 - 745) 9.13v3 -2)(44/3 + 5)

1. (5+12)°
12
135

© Gina Wilson (All Things Algebra®, LLC), 2015-2021



831443’

14. 3
443a°

532
4162

15.

16 6+/20
J18

18.

4++5

Directions: Use the exponent,

1

20. 5r2.2r2

23. (243x

answers in simplest radical form.

7
n4
22. —
n4
S 1
13 144 4
2 25. | —
542
27. m_2 28. \4[49)/22
Im
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Name: Algebra 2

Date: Per: Unit 6: Radical Functions

Quiz 6-2: Radicals (Simplifying & Operations), Rational Exponents

Part I: Radicals - Simplify. Write all final answers in simplest radical form.

1. Y2560 2. 832-4e2
3. Y-3x% -324x° 4. J2(/5-6J12)

5. (447 +3)(647 -1)

10.

© Gina Wilson (All Things Algebra®, LLC), 2015-2021



o
5

11. 8m? 12.

5]
%

13.

4+45 L 5/2-2

adical

Part ll: Rational Exponents — Write final answers i

BONUS: Y16x%y° -\[28x/0y2
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Name: Date:

Topic: Class:

Main Ideas/Questions | Notes

g@% ' @ ISOLATE the radical on one side of the equation.
W @ RAISE EACH SIDE OF THE EQUATION TO THE POWER

RADICAL to eliminate the radical sign.
@ SOLVE the remaining equation.
EQUATIONS

CHECK for extraneous solutions.

Directions: Solve each equation. Be sure to check for extrane
1. Ix+5=12

3. 10++a+7 =11

1
6. 7Tp-N03+11=7

8. 443 -3x +18=-2
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9. Ju-8=+/43-2u

10. J27-2d = Jd -3

1. 43q+15=12\q

13.J87:x

15. V6m—-38 =m-—

12. Jh4-10n = —2%n

16. V2v+3 =v+2

18. Vx+9 =/x -1

© Gina Wilson (All Things Algebra®, LLC), 2015-2021




Name: Unit é: Radical Functions

Date: Per: Homework é: Radical Equations

** This is a 2-page document! **

Directions: Solve each equation. Be sure to check for extraneous solutions.

1. v3-2v+17=20 2. J4k-11+15=2

3. 7dm+1=14

1
5. _7+('|6p+8)§:_-| 6. 7—2\/3X+]O=]

1 1
8. (3x-213 =(19-x)3

© Gina Wilson (All Things Algebra®, LLC), 2015-2021



9. J19x + 24 = —5x

11. V63 -2x =x

13. J5y-15=y-3

6c+15=c+4

16. Jq—21=q+7
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Name:

Date:

Topic:

Class:

Main Ideas/Questions

Notes/Examples

SQUARE ROOT
Juinctely

Parent Function:

A radical function is a function of the form f(x) =

The square root function is a type of radicqg

Graph the parent function of the square rod
below and identify the key choggicteris

N\
\

D: R:

A

Increasi erval(s):

¥ing Interval(s):

4

TRANFORMATIONS

[f(x):a\/x—mk

shift. (# shifts , = shifts )

Q

shift.  (+ shifts , = shifts )

Plative, the function is across the -

£ 0rg P vertical

Presents a vertical

e transformations of each function compared to the parent function.

= Ix—7+2 2. f(x)=4/x -1
3. f(0)=—/x+3 a. f(x)=%\/x—2—6

The square root parent function is reflected across the x-axis, then
shifted 7 units left and 1 unit down. Write an equation that represents
this function.
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GRAPHING SUUARE RUUT FUNBTIUNS Graph each function. Identify the key characteristics.
6. F(x)=/x+5

D: R:

Endpoint:

End Behavior:

As X —

7. f(x)=+x-1-4

asing Interval(s):

ecreasing Interval(s):

8. f(x)=3Vx+1

D: R:

Endpoint:

End Behavior:

As X — . f(X)—>

AsS X — . fT(X)—>

Increasing Interval(s):

Decreasing Interval(s):

D: R:

Endpoint:

End Behavior:

As X — . f(X)>

AS X — ., fT(X)—>

Increasing Interval(s):

Decreasing Interval(s):

© Gina Wilson (All Things Algebra®, LLC), 2015-2021



Name: Date:

Topic: Class:

Main Ideas/Questions Notes/Examples

The cube root function is another type of radical func

CUBE ROOT
Julncliely

Parent Function:

shifts , = shifts )

TRANFORMATIONS
f(0=adx—h+k|

(+ shifts , = shifts )

across the -

Ents a vertical

o N .
Ainsformations of each function compared to the parent function.
X +9 2. f(x)=5Vx-2

3. f(X)=—x+4-7 f(X)Z%mH
4.

5. The cube root parent function is vertically stretched by a factor of 3,
then translated so that its point of inflection is located at (-2, 3).
Write an equation that represents this new function.
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GRAPHING CUBE ROOT FUNCTIONS

Graph each function. Identify the key characteristics.

6. f(X)=Vx+3+2

D: R:

Point of Inflection:

End Behavior:

AsS X >

7. F(x)=-23x -1

asing Interval(s):

ecreasing Interval(s):

8. f(x)=%f’/x+]—5

D: R:

Point of Inflection:

End Behavior:
As X — , F(X)—>

As X — . f(X)—>

Increasing Interval(s):

Decreasing Interval(s):

D: R:

Point of Inflection:

End Behavior:
As X — , F(X)—>

AsS X — . f(X)—>

Increasing Interval(s):

Decreasing Interval(s):
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SQUARE ROOT Juwinclicn

CUBE ROQT

PARENT FUNCTION:

| 1

Domain;

Range:

Endpoint:

soceeeee “FUNLoialloly eeeeee

EXAMPLE 1: f(x)=+vx+1-3 y

Domain:;

Range: ]

Endpoint:

EXAMPLE 2: f(x)=-

Domain:

Range:

Endpoint:

PARENT FUNCTIQN:

AMPL f(x)=x-2

ain;

Range:

Point of Inflection:

EXAMPLE 2: f(x) =2Vx+5+4

Domain:

Range:

Point of Inflection:

© Gina Wilson (All Things Algebra®, LLC), 2015-2021



Name:

Unit é: Radical Functions

Date:

Per: Homework 7: Graphing Radical Functions

** This is a 2-page document! **

For questions 1-2: Describe the fransformations from the parent function.

1. f(x)=2Jx-9

2. f(x)=-Ix+5+3 3. f(x):l
4

4. The cube root parent function is vertically stretched by a f
then translated 8 units down. Write an equation to repr,

5. The square root parent function is vertically
that it has an endpoint located at (4, -1)

, then translated so
to repre¥nt the new function.

Directions: Graph each functi

aracteristics.

D: R:

Endpoint:

End Behavior:

AS X —> (X)) —

As X — , fT(X)—>

Increasing Interval(s):

Decreasing Interval(s):

D: R:

Endpoint:

End Behavior:

AS X —> ., F(X)—>

AsS X — , f(X)—>

Increasing Interval(s):

Decreasing Interval(s):
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8. f(x)=2Jx+3+1

D: R:

Endpoint:

End Behavior:

AS X —>

9. f(x)=Ix-1

10. f(x)=—-Ix+4-2

g Interval(s):

reasing Interval(s):

D: R:

Point of Inflection:

End Behavior:
As X — , f(X)—>

AS X > , f(X)—>

Increasing Interval(s):

Decreasing Interval(s):

D: R:

Point of Inflection:

End Behavior:
AS X —> ., F(X)>

As X — , T(X)—>

Increasing Interval(s):

Decreasing Interval(s):
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Name: Algebra 2

Date: Per: Unit 6: Radical Functions

Quiz 6-3: Radical Equations & Graphing Radical Functions

Part I: Radical Equations — Solve each equation. Be sure to check for extraneous soluti

1. 2J6x+3 =-18 2. ym-7+18=12

1

3. (4k-30)*=5 4. (45-
6.

5 9y + 403y %n 8

1

N2=c-7 8. p=44p+8-3

© Gina Wilson (All Things Algebra®, LLC), 2015-2021



Part IIl: Graphing - Graph each function and identify its key characteristics.

9. f(x)=vx-3

10. f(X)=—x+4+2

1. f(x)=2¥x-3-1

D: R:

Endpoint:

End Behavior:
AS X —> , f(x) >
AS X —

Increasing Interv

easing Interval(s):

D: R:
Point of Inflection:

End Behavior:

AS X — (X)) >
AsS X — , (X)) >

Increasing Interval(s):

Decreasing Interval(s):

D: R:

Point of Inflection:

End Behavior:
AS X — , f(x) >

As X = , f(x) >

Increasing Interval(s):

Decreasing Interval(s):
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Name: Date:

Topic: Class:

Main Ideas/Questions | Notes/Examples

INVERSE Notation: The inverse of a relation R is written as

To find the inverse of a relation:
RELATIONS

ONE-TO-ONE W
Lelalistnship
1. R: {(1,-2), (2 4), (3,-1), (4, -2)}

EXAMPLES -

Is R a function@

A 4

nction? Phe-to-one?

2. R: {(1,5).(1.6). (3

Is R one-to-one?

Is R a function®¢

Is R'! a function?

Is R one-to-one?

P N

, Recall: Th®vertical line test is used to determine whether a relation is
HUR' 8 given a graph.

e The horizontal line test is used to determine whether the
of a relation is a function.

BOTH the relation and its inverse must be a function in order to be a one-

to-one function.
A 5. A
Determ™e whether
the relation shown < > < AN
represents a one-to- \ / \
one function. \\ / \
Y A 4
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Notation: The inverse of a function f(x) is written as

INVERSE To find the inverse of a function:  » step 1: Replace f(x) withy.

FUNCTIUNS » Step 2: Inferchange x with y.
»

Step 3: Solve fory.
» Step 4: Rewrite y as f'(x)

6. f(x)=>5x 7. f(x)=x-7

EXAMPLES

Find the inverse
of each function.

8. f(x)=%8

10. f(x)=x> f(x)=(x+4)°*-6

ons, f and g, are inverse functions if and only if:

AND

12. f(x)=x*+8 (ifx>0) and g(x) =+/x-8

e functions.

13. f(x) = —4x+5 and g(x)=§—5
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Given: AABC is formed by the points in the relation {(-1, 6), (-7, 2), (-5, -3)}

Graphiing
INVERSE
FUNCTIONS

a) What is the inverse of this relation?2

b) Graph AABC and its inverse)
you notice about t

Find the inverse of each function. Then, gr
inverse relationship on the graph.

MURE 14. f(x)=2x+8
EXAMPLES

. f(X)=x*> -4 (ifx>0)
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Name: Unit é: Radical Functions

Date: Per: Homework 8: Inverse Relations & Functions

** This is a 2-page document! **

Give the inverse of each relation, then determine whether it is a one-to-one functi

1. R={(-2,-7), (-1.-3), (0. 5), (1, 2)} 2. X y

Determine whether the relation shown on the graph repres one-to-on
3. i A 4, A »- 5. A
A /
I1\
< - > < / \ >
@ L
/
A 4 \ 4
Find the inverse of each function
6. f(X)=—-x+9 ):£X_7
3
9. f(x)=(x-2)* (ifx=2)

e whether the pair of functions are inverse functions.

1 5
-15 and =—X+—
and g(x) 6x+2
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11. f(x):%x—% and g(x) =2x+14

12. f(X)=Vx+4+9 and g(x)=(x-9)* -4 (if x=9)

13. f(x)=%x3—3 and g(x) = V4x-12

Find the inverse of each n. Graph
the graph.

s and verify the inverse relationship on

14. f(x):—zx—4

Q-

x> +6 (ifx>0)
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Unit 6 Test Study Guide | Name:

(Radical Functions) Date: Per:

Topic 1: Simplifying Radicals

Perfect Squares:

Perfect Cubes:

Perfect Fourths:

1. —24/294m'én’

Topic 2: Operations with Radicals
Simplify.

4, —J6-3J45+296

7. J18(5-2 )(243 - 56) 9. (V5-2)°

ﬁn‘

12.

J7a%p® ¥56
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3 _
13, Y6 14, |1OM 15, V512
J15 18m 42

2
5+3\/§

Topic 3: Rational Exponents

Rewrite in radical form. Simplify if possible.
1

2
18. 164 19. a3

21. 18m4

Rewrite in exponential f

22. N17m?

24. \12a°h® 25. J4r2s'°

Simplify ea al answers in simplest radical form.

1
27. (81) 4
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Topic 4: Solving Radical Equations
Solve each equation. Check for extraneous solutions.

32. J5x—-1+4=11 33. 1-2dm+12 =5

1
34. (9a+45)% =3

1

36. (18+7k)2 =k

\ CUBE ROOT A

A

A
Y
A
\ 4
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Describe the transformations on each function compared to its parent function.

38. f(x):%\/;H

39. f(x)=2Jx+5-8

40. The cube root parent function is reflected about the x-axis, then shifted so
inflection is located at (-6, -2). Write an equation that represents this ne

Graph each function and identify its key characteristics.

4. 7(x)=4Jx-7

42, f(x)=—x+6+5

DeTreasing Interval(s):

D: R:

Endpoint:

End Behavior:

As X—> , F(X)>

As X— (X))

Increasing Interval(s):

Decreasing Interval(s):

D: R:

Point of Inflection:

End Behavior:

As X—> , F(X)>

As X— , f(X)—>

Increasing Interval(s):

Decreasing Interval(s):

© Gina Wilson (All Things Algebra®, LLC), 2015-2021



13
44 f(x)=§\/x+3—5 D: R:

Point of Inflection:

End Behavior:

AS X—>

As X —> . f(

Increasing Interval(s):

Decreasin

Topic 6: Inverse Functions

Find the inverse of each relation. Determine if it is a one-to-
45.R={(5.1),(-2,-3), (5. 9). (2. 7)} 46. R =

Determine whether the relations below repre e-to-on s.
47.

A

A
"
A 4

erify the inverse relationship on the graph.
51. f(x)=x+7

© Gina Wilson (All Things Algebra®, LLC), 2015-2021



2
52. f(x)==x-1
(x) 5

53. f(x)=/x+3

54. f(x)=8x—12 and g(x) =

] x> -2 and g(x) = V2x+4
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Name:

Date: Per:

Unit 6 Test
Radical Functions

1. Simplify the expression below.

J8Imen?

A. 9m2nin
B. 9m*niym?n

C. 3m?n¥/3n

D. 3m?n33m?n

2. Simplify the expression below.

5xy\/28X +1/63x3y?

A. 13xyJ7x

3. Find the perimeter of the triangle below.
Write your answer in simplest radical form

B. 96w’
C. 24w iw?
D. 96w ¥w*

5. Simplify t

6. Simplify the expression below.

(a5 -1)(43-6)
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7. Simplify the expression below.

(2410 -6)(2410 +V8)

8. The side length of a square is (\/5 - 3\/3)
meters. Find the area of the square and write
your answer in simplest radical form.

9. Simplify the expression below.

\294Kk*°

J3ks
A. 7k%/2
B. 7k3\/2
C. 7k°\2
D. 7k'%J2k

10. Simplify th

11. Simplify the expression belo

125
D

A @ C. 4415x
6

B. V15X D. V15X
6 3

14. Simplify the expression below.

3+57
3-7
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J16x7y*

21 21

A. 4x7y?2 C. 8x7y?2
7 7

B. 4x2y? D. 8x2y’

15. Which is equivalent to the expression below?2

16. Which is equivalent to the expression below?

17. Simplify the expression below.

(20 -(2x)2
A. 2x3/4x>

B. 2x32x

C. 4x34x?

D. 4x3/2x

19. Simplify the expression belo

7
3
(p2

5 13
adh4
A % c. a’s
4
B. a‘b*ab
18. Simplify th

implify the expression below.
(-54)°
Y(-54)°

22. Solve the equation below.

—532x+3 =-15
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23. Solve the equation below.

1
7-(3k-29)a=5

24. Solve the equation below.

(7- 2c)% =(1- 50)%

25. Solve the equation below.

n=+13n-40

26. Solv, qu

27. The square root parent

function.

so that the endpoint is located at (-7, 1).

t apply.

take place by graphing the function below in respect to its parent

f(x)=—§3x+9—4

J up 9 units

O Up 4 units

[ vertical Stretch

O pown 9 units

0 Down 4 units

O Vertical Compression

O Left 9 units

O Left 4 units

O Rreflection in x-axis

O Right 9 units

[J Right 4 units

O Reflection in y-axis
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Graph each function and identify its key characteristics.
29. F(x) =x~7 +2
D: R:
Endpoint:
End Behavior:
As x— T

AS X —> ,

Increasing |

30. f(x)=2¥x-4

Decreasing Interval(s):

D:

Endpoint:

End Behavior:

) >
-

AS X —
AS X >

Increasing Interval(s):

Decreasing Interval(s):

of the following relations represent a one-to-one functione Check all that apply.
A

A
O o * Yy O ] O
N
27| -10
-1 -5 S < ~N / L, < B L
Y \\‘ / 2l < >
1 5 N/ ]
2 10
L 7 L 7
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33. Write the inverse of the function below. Graph both
functions to verify the relationship.

1
f =——X-2
(x) 2 X

Inverse Function:

Determine whether the functions below are inverse functions. Pr

34. f(X)=%x—3 and g(x)=6x+18

O ves
O No

35. f(x)=¥2x-6 and g(x)+2x‘i4
BON:: SOl —1+1=2x
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Name;

Date:

Topic:

Class:

Main ideas/Questions

Notes/Examples

WARM-UP

List the perfect squares,
cubes, and fourths.

Perfect Squares:

) H,Q, 161 25, 36, 44, b4, 21, 100, ..

Perfect Cubes:
1Sy 27, b4, 1251 2l 343, 512, 124

Perfect Fourths:
\, 1\ 21, 250, Uzs 1290, 240!,

N™ ROOTS

Definition: x is the n' root of a real number

Examples:
. q and ‘q are square rootsgs

RADICAL
Pty

% root of ared

The n'

radicand )

Type of Roots # of Roots
Positive veal 2(2%)
Positive real | (4)
Negafive | yrpeg) | ()
Negative i maainery 2(%)

If a radicand has more than one nth root, the radical sign indicates only
the principal, or positive, root.

Find each valve.

Oin

6= 4 -i2i=-1] V2= |7 - -

n

n
t

j-

o= 2 J343= 1 C25= -5

I Pa01= ~§209 = -g 8_ %

2| g
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SIMPLIFYING
Lodicaly

L7 = a3 2488 = 4. (gt (2

—:3\]_'—3- | =l+'g.\)—5—
=32

.28 =2.{g - Yo 4.3%18 = 3.
:2.2.3/"; = 32
(”R/"]

5. \/::'2—5-6 "5_|25 6. =

-5 32 b- (-1 2

J' J = 32_

7.30162 = 3. 4fer .

Ladicals withy
VARIABLES

8. A U—z'

= 50*“’{
(=307

\

’ 1. 3216m

<

ponents must be
tiples of _3 |

H 4t Roots

Exponents must be
multiples of !

lox N2y

z-;\/;{

= '32'{01’-(9‘ .J;:;

10. ¥3244°

>t |

—

3 8 4
12.m :\3/;:;;;.3_7(3

[= 2% A |

3. \3/—64xmy2l s ’,(’.’quzj . ff;‘

F -Hx3y? f/;]

14. I-81p%" - 3/’27,;5 3/5;;“

R

18 87 = T

16. J48mn® ’~7lbm8 ,:E,:z

‘=Zm‘“ 3
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Name: Unit é: Radical Functions

Date: Per: Homework 1: nth Roots; Simplifying Radicals

-
\

For each value, give the number of possible roots, then list the roots.
1. 196, square root(s) 2. 216, cube root(s) 3. 625, fourth ropt(s)
Z vea) roots; | veal voot; 2veal ‘

Jav = iy o = b Tozs = * .
Evaluate each expression \

4.J225 = |5 5. 512 = ¢ 6. J-64 * ) R .
Simplify each radical expression.
= 3 5
128 - \/'1

8.5150 =5.25 .0 9. 883 = -3 Ja |7
=5.5.J¢ = 8.3 4 .
= sl -4 P2

m =(0‘.+‘ g‘ .%

4

1. 23554 = 2.3[057 . 35 |12 3456 71 -

=b-3.9s5
16. 3,49x°y'¢
- 156 =3 A’ - Jx
'203 \isb =3.xy? Jx
3 ISb t 2) x‘}ﬁ\&—

19. J-625m®n"?
3 - 219 . 3 2 - 3
JT:?- Y = ’_lzst"ln 12 '3/3-';

= M3
s 3/er E,qunq\;gh;j
21. -2480:%)°z 22, 5411244
=-2-ioxey® - 592 =5 -Nweid'* - fid
=-2-2%X% z-4s. =5.ZC"d3-"\/
E— amn® 2zm ) ] iz 14

M [P ey e ] | (= 10ekd3 95
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Name:

Date:

Topic:

Class:

Main Ideas/Questions

Notes/Examples

RATIONAL
EXPONENTS

rewritten as radicals using the following r

Expressions with rational exponents can be

Exponential Form

Meaning

1
an

The nth root of a

m

a’

The nth root of a, raiseg

Colwnenliing
EXPONENTIAL TO
RADICAL FORM

16. (¥2a ° 17. 10°2%° ‘ 18. ,8/9x2y'2n y

= (-2a)™ = (10%a3 b') 2 - (qlxzqr ) f/
= ' = Qg vy 2
- 7 o Z 97% X ]
= (70" = 10 at ! )
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SIMPLIFYING

EXPRESSIONS

wilth Lalietnal
Cxpolnenly

(@ | Rewrite all radicals in exponential form.

@ Use the exponent rules to simplify the expression.

@ Write your answer as a radical in simplest form. Simplify if neeg

1 4
19. x3-x3
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Name:

Date:

Per: Homework 2: Rational Exponents

Unit 6: Radical Functions

Directions: Rewrite each expression in radical form. Simplify if needed.

1.28% = \5_2?
{77

LA
2, 23 ~

3. x4

4, (256x)% = Yzskx
*Yzse - Yx

9]

7. $ho®

3
2 1 /4

1l 3
11. 92.92

:0]‘%
:0'3

21. 4% = %M LW
= a"?. b’ll

- -]

22. {36v* = (3pw*)™
=W ™
[g'lz 3/,

Jows (ﬁ{
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Jow



Name: : _ — Algebra 2
Date: Per: Unit é: Radical Functions

Quiz 6-1: simplifying Radicals & Rational Exponents

Write each expression in simplest radical form.

1.245 2. 63-72
3 033 3
5 b- D) g
-123q

J‘f

4. {144m’ 5. J600p°4"
NTPERNCT \IIOT)Q o \ﬁp_(:
2 Y g ® Yog

Write each expression in exponential form.

7. 147y
3
(14 X"n‘*?

10. ¥ \W * \r\U
lest radical form.

_)“ % 1. Qﬁ:

wd

Simplify. Wirite each
4

=gl ws 12._ G
= 9) {we 13. Y‘ziF
=8} fwivw 5 3

14._
[

7 9
12. (¢?)* -(?)*
Q‘l/z. CQ/Z - C|b/2

:Cg

3f 17 /3 )
IPRRCAREES BEM ¢

Ve . — °
(r‘lz)". Y'S/“ ’ \, = 0 - 32
" r(3$/4 ) J\r ) im J\T

v ‘W/‘,} - ’ rqg ‘ :/r—' ® Gina Wilson (All Things Algebra®, LLC), 2015-2021




Name: Date:

Topic: Class:

Main Ideas/Questions | Notes/Examples

@ SIMPLY all radicals.

ADDING & @ gﬁﬁﬁfﬁéfedf;'f ggfg ;r:b?:;\jf INDEX and SAME RA

SUBTRACTING | @ | xS amen "2
M@QX& 1. 3J27 - 2412

3@3E -2 3

3.2{3 -2283

IzE -4 -

3. 7Y48 -2¥3 +337% 56 — 4175

7 3 -4Jzs 7]
g .5 7
23 -z?d'—'?

ZD\F""Z%‘ZD.\H' = -zf/:,-}
6. J-40d7 +24* - F1354* I
et a2 Y Ysq
—2025[5'-; 20%-3a s

|- 20 35e_+ ba’Sn)

ly coefficients, then use the PRODUCT RULE: ¥a - b = n ’a. b

@ SIMPLIFY the resulting radical.

275 = Ji1zs 8.3J10--2/18 = _(, [ig0
NS =-6b\36 J5

35| NEma
=[-36V5
2. 2-5¥-24 = o3[z 10. -3Y64--8 = 3{’}512
T ENZEANE
: 23-432 1Yz
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1. Jéx* -548x° 12. Ys54m® - Y5m*
sVIER = S\jut {3x 770m?> = 3zam2 3

=54yt Jax
:‘LZ DX‘*\,;(_’

13. J-347b* - Y36a°p? 14. 24 % .
3J-108 a'3p*
= %10«'%” {/qa.
f&“b’{ﬁof
15, (55 -242)
BINOMIAL | 5Ys° -2Vzo

=Sz [z -2
Sanples =55z -

18. (4-45)°
(4-V5 )(4-J5)
= b -4y5 -4J5 +zs

= lb -gJ5 +5

Lk -2Vak ek | = X + V2 -Jaex -4

UK_zak\rs'E ’3(“\)’2_)_("2(2_)(""}
= [ -k yee | - | X - Jax -
21. Find the area and perimeter of the rectangle shown to the left.
Ar{a: ('1 - JL.)("J;'{' J—B—) Perimeter:

223V6 + 4B - 18 -Jig 27T 2(0nB)
B R e TN ¥ A A~ CALL N (s

[F2s0c t4l5 w2 3] [eref+2s

(76 +/3)
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Name:

~Unit 6: Radical Functions

Date: Per:

Homework 3: Add/Subtract/Multiply Radicals

Directions: Simplify each expression below.

1. 733 + 2192
1E+ 23 I3
IHEREANE]

195+ 835 =[1s95]

2. 1047 - 28 + 64180
OV - V3T + b {3

3. 8Y48 -590 + 93
g0 Yz - 5Va o +9q%3
.23 -5.313 +943

(2543 - 15415 |

5. 1542 .-24/20

-30 \)‘-JD
-30 \/?\/Tl-)’
-30.24ilo =

7. 3J18w -10V4w°

82 - $10a%

yISLY

= |-1bg 37

L’\/QOOts'los = Ylba's® a
"[ 2o Y50

10. (55 -2)(v5-1)
525 -505-2{5 42

12 -4g V7|

5.5 -V 42

|27—1J5‘/

7)(10-3v7)
100%= 307 + 307 -9 Juq
|00 -9 -1

loo b3 :_E

1

12. (3-2Jk)

(3-2Je )3-2{K)
- bk -bJK +4VKZ
A -120k + He
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Name:

Date:

Topic:

Class:

Main Ideas/Questions

Notes/Examples

DIVIDING
Radicats

®

Divide coefficients, then use the QUOTIENT RULE:

@

SIMPLIFY the resulting radical.

12160
1..249% = (32
245 b3

1)

blv JZ

ALIZING

* Monomial Demonimators: Multiply the numerator and denominator by the radical.

* Binomial Denominators: Multiply the numerator and denominator by the conjugate.
(The same expression but with the oppaosite sign in the middle.)

3 N3 3ys
9. —
25 -5 2:5
{35
T

15 -\is - 225
N ES
=[ 2 y30o '

l§
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BINOMIAL
Demnemimators

15.

E 12+2\5
30 +6i5-bJS -J25

124208
3|

:\’—3-‘4'“}\/—&’

31

18, (5-5)(V5-V3)
(5+3) (V5 -y3)

=5J5-5J3-25 +\5
V25 -5 + V15 -V9
={5‘f§-5\}§ -5 +J’,‘§7

) 2

19.( 3+x/7)(2-2.\ﬁ')
(2+2y7)(2-247)

= -LJT +20T - 24
=477 +9V= -4 Jig
= b -4y -14 _ -g-4J7

q - 23 24
Fz—»«ﬁ]
o

g
—

8-v6)(3+4Jb)
3-4J6)(3+44p)

=24+ 32Vp-23J0 - 430
Q+12 o - 12Vb -1 L3 0

=24 429V -24

20. (

qJ_‘jb ol
= 29V - -VNb
-8 31
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Name: Unit é: Radical Functions

Date: Per: Homework 4: Dividing Radicals

** This is a 2-page document! **

Directions: Simplify each expression below.

20270 6336
'I.—Wg— 2 5‘[;—(; 2. 2\4/7 = 33/1—.}—2_

= 5@ .

=3
= b\fl_g - 3VJio = {—rs_‘
12 20 5

— ® Gina Wilson (All Things Algebra®, LLC), 2015-2021



sn_ o _
21514 2\3n3
|
ZJn*\3n
|
2n\3n

3n .
= 3n - Ig;r-;
Zn-3n bn?

11.

¢

&

-
-

&

13,56 - ¥5 -V _(J5-y%) (V)
8. TR/E G D)

=10 -z
3Vq
=0 -Jg V3’

L
=(Vio -2

=—l+2\fz
l—'

2 (b-yZ)
V2)(b-V2)

P CYEy)
18 s34t 05

= 48 + 12 g
lb +4V3 - =z -4
o = 30-bJ2 +bJ2 -]
[ = WZ-2
6 34
=[-1 +3J=2
17
. YO 18l 6+5V2)(4-3V2)
: (bt (4+32X 4-32)
123 + 29 -18 -3J3 - 24 -I3VZ + 26JZ - ISV
o+ b3 -LI3 -9 o -120Z 412z -9 V]
Q\E'*' L-18 =24 +2\l—i-"30
23 b -lg
- -12+9V3 = 4+3J3 = -b+2{z =132 I
a3 1) -2 ’
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REVIEW: Cadicals & Ralioal Oxpetvenis

SIMPLIFYING RADICALS
Write each expression in simplest radical form.

1. V300m*n® 2. Y-724°92 3 \/SIm” »
\JIDO m4n24 ,,3n 3, ‘—gaq 3’0| b2

{lgmzn 'Z\E;)j 203 22

OPERATIONS WITH RADICALS
Perform the indicated operation(s). Write each answer in simple

4. 498 +\150 - 2432 5. 1045
449z + 25y - 20T o g +
=23V2 45y, -3 7

“lzoVz +5,

1)

6. 3¥8.7¢32

Zl {2s¢ _ 3/:'2’,;. 3y
=214 -
=|-3x% 3y
8. V3(2-+24) 9. (4+3V5)-(-2++5)

-8 + Y5 - b5 + 325

= -3 -2J5 +is
=171-2Js
11.(3+\/—6-)2
3tV ) (3 +Vo )
=343J6 +3JL 430

A+ V0 4 b =ﬁ5+w’é’]

= -5V4 Vi3 = Yrvse 4

'—'}—-JNCQI] 2(;482@
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14 0 :\/_2—5‘]_2_:55
81 Jei o
N6 N3 | (T3
%5 = - L
=Vq Jz - (V=
4 va N
2-Vi2 33 _
18 Nl es = 2\,—3— '\1—3';
Ja
=23 b
3

00, 8-42 )(4+3Z)
4-3V2)(4+3 Jz)

= 20 +15y2-1bVZ - 12NV

b +12d2-12J2 - (ig

= 20-J2-24 _ -
b -Ig

Ja - 18J3
3 +5J3 -25

—1049 _ -1-1B8V3 _| 141803
-22 -22 22

-13

RATIONAL EXPONEN
Simplify each expression. w in simplest radical form.

g “ ?
e =32 /8 24. n3.n°

W,

n3

n

=327
= ’32
=\l Jz =|4Jz
1
2 3
)2 = k /d
- ‘-!'
= k3
3 3/
. 374 y
= P - - 9

)
B
[}]
n|-
y]
Y3
Q




Name:

Unit é6: Radical Functions

Date: Per:

Homework §: Radicals & Rational Expopents

** This is a 2-page document! **

Directions: Simplify each expression.

1. 73192m°n2 2. 3/-135x°y'3 3
7 JLim*n®  \f3m NPeE \3/’5’7’

=7-sm¥n Jz,

=[ Slom*n J?w—\)

. 11,2504

=(‘3x2\’43/5—ij

4. -2J27 - 18 +3J72

5. 23405 -

-2y 3 -Va V2 +3J3pv3" 2
N3 -3z tI1g\Z =
=ﬁd’é’+l§ﬁ
6. -3J6--68 7. 53~
8 Vg 1 W

= 18\ V3

:']g’-'@ = 3

Ly
= 10%)-Iw® Jgw?

-30ow \’/qw’-/

8. Vi5(2J6 -75)
290 -1\¢

9. (3v3-2)(43 + 5)
(2Ja +i1sy3 -8 V3 ~1b

=123 ¥IJy3 -0

= 3@ 41\)—5 -10 :ﬁ(p.y-)gi

1. (5+-12)
(5+ Vi2)(s+ 1)

= 25+ SVZ 4512 + Vg
=25+10V1Z2 + 12

=37 +10V4 V3 =|37+20J3

12 _ ‘[q
13. 1’— = AL . =1 2
27 ,,a' "'*3
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Name: : Algebra 2
Date: Per: Unit 6: Radical Functions

Quiz 6-2: Radicals (Simplifying & Operations), Rational Exponents

Part I: Radicals - Simplify. Write all final answers in simplest radical form.
1. 2564557 2. 8432-4ie2

TR AONER A

¢-2¥2-3Y7

W2 347

3. Y32 .3245° 4. V2(V5-6V12
[-gxv 2Mx

Jio - 12J6

S + 1447
_5+2Jb
5 —8{7
s.__pa Ve

5. (447 +3)(647 -1)

2449 -4 7 11 'z
g + 197 - J——+\/'"+F+\r‘ 9. 3
2V +2 o (O\l"‘g

Vg
Yo' Yo

s . 1oVao _ VAV
NS JZ25 s
= 10-3J1
S
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w3 (B2 E
Vo V33 V8 - I3
- 25 Vio +J¥
V- vie
6 (H- Js) {4+ ‘)(5\)"3.4'2-)
S PN AYE NS (5J' 2)(5VZ +2)
24 - L Vs 202 + ¢+ S5y +
lb-4J5+4JS-J25 2s8J9 + 100z -I0
32-"' "‘D\J—s—
b -5

(wx‘~;°) M. - (28 x'%y)”?

/2 3/ .

y VA S \’ = 2\{ .X'/z\l‘ll

ZS' "

5. _4x5y "% %y

c Zx5y't "2
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Name:

Date:

Topic:

Class:

Main Ideas/Questions

Notes

Selmiing
RADICAL
EQUATIONS

@ ISOLATE the radical on one side of the equation.

@ RAISE EACH SIDE OF THE EQUATION TO THE POWER O

to eliminate the radical sign.

SOLVE the remaining equation.

CHECK for extraneous solutions.

®

Directions: Solve each equation. Be sure to check for extraneg

1. Jx+5=12
-§ -S

x=4a |

Cki ik 15=12 |2 3-Im
N45=12V ¥

r

/M
k‘

3.10+a+7 =11
-1D -10
=
(\E'r‘!>=0>

o+ =1

-7 -7

6w—5 + 3

ok 10+ i g i Ju@)-5 ¢n=3
T 2 \fgq_—s_ +10=3
+5 45 T4 3
Lw=54
No Solutson|

Ok (160-1)Bepi=
(-U3-)"3 =2

l .
6. 7p-1)3 +11=7
- -

1 3
((1?-0 (3)‘: é"" ) L_(’q)‘(g NEs
’lr-' = -(‘l{ -Y4u=nv
- * + {

Kvea

Sk+12 = b

-12. ~{2

ok Yrlosrtiz -9=-t| 8. 443 _3x118=2 (‘)/L*\Im g =
m—_? = -y \143‘3)( : -20 -4 yz-g +18 =-
Yiv -a=- (V73 3)=(5)" -y4J725 t18 =~
2-9 1;_.” 45 -3X= 2% -L{(S) +i1€=-

"3)( = “8 -20 +i8 =- v

[No_golction | =
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9. Ju-8=\43-24 ck: 10. Y27 -2d = Jd -3 Ju%

(w2)’ = (Va3 V- g (Ym2d)'= (Y3 ) Jorp - 35
W-8 =H43- 2 1 :V8-34  21-24 > d-3 4
3‘4'-:8 ':LLZ 3=~3‘/ 21 =BA'3

30 =3d
w=5I
]
1. 4,/31;15 =12 okt | 12.314-10n 12 (23
4 Wz@Eyus =12§ 14 -ion =
2 2

(o=@ e ,g M3

3? +1S = QQ,.

- 39 —3q/

T S = bog
Z°%

13. (B)26) > Ck- Ck \i2-(4 + -4 = (-4)
gX = X2 Vv - 28 = -32
0= X*-gx H-sf-az
0= %l x - 12-3 +7(3) =3(3)

% =0| VA t21 =24
>3 3421 = 24
16.2v+ 32 +2) 2 ck:
v = Vvl JZEeE = e
0=\V242V+1 \/:E’_E =
0= (v+)(v+) —_ v
=] |[F=1
18. (ol k1)*
X+9 = X - 2x + |
q=-2Jx +I ck:
Y-y +70 - = 5= = -20x [oea =
pAr JE1-s)y = 11t g A orq = io-!
° 4 ‘O)ki' ) su-as>-_- -4 e Vzs = 4-I
V’ﬁl VA1 o # - lg=X 543
[No Solu:ﬁon] o Splufion |
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Name:

Date:

Per:

Unit 6: Radical Functions

Homework é: Radical Equations

** This is a 2-page

document! **

Directions: Solve each equation. Be sure to check for extraneous solutions.

® Gina Wilson (All Things Algebra®, LLC), 2015-2021

1.V3-2v+17=20 ok 2. Jak-11+15=2
(5-29)=6)* Gz +n=ze | (=€)
3-2zv =9 Va +i=z0 | kM= el
-2V =0 3+11=20v =
‘v='3 }
3. -7dm+1=14 ck:
u +
(\/m+l )= & 1 -1 Yis
m+l =16 -5 = (3L)/2
-5z -] vV
6.17-23x+10 =1 ck:
-2 = - .
3xtio x “pz 1-Z{308)+0
(\Bx+0) =(8) N-2Vtq =
3X+10 = b4 17~ =1V
3x=54
x=1¢
8.((3x—2l)3’)269—x)% ) ?
3)("2\ = 19 -X ekt
Ce- "'IZ}'?.J :;q (3-!0—2!3‘/3:0%-{0)‘3
Vaum 2 = (42 PTES (30-20)"5 = 9%
\"’2-"2 3\1“‘”“28 3 q‘{5=q'/3‘/p
Viz = \f-l?\/



9. (f19x+24} {5vx ) *

Ay +24 = 25X

ct‘.

10 07w—5
T2

=dw-2

24 = bx qu;:?-‘* = -S4 (q\/'lW'S): (Z“w—z)*

13. J5y-15=y-3

N\

x A4 Jioo 4 =10 | Tw-5 =t (w-2
W -8 = lbw-32
271 =qQw
W =
(No Solutm
11.(J63-2x)2x * C 12. n=(12+

b3-2x = x> Voz-(i) = 4
0=x%+2x -3 VeI #-9
o = (X +qY X-1) =

X7 [

# 1,7

3 =(12-3)"2
3=97%2 v

Sc+15=c+4

54-15=y2-( 0-IS =2 tI1S = Cc*+8c +1b
25 =5V Ozc2+42¢ )
s O=(Cr D{g c+) ok
W (Y [0‘-‘--! (c-~\ ] .b;.s-.:-,_;,q
d?r:3\/
& B 16. Jg-21=Jq +7
Sa = a?-l4a +49 \F"’,B_z-}',:q’ -2\ = HJ’&F +49
= 0%-lba 48 VA +1=4 -0 = 4o oL
- ) o-2) o #4 ) _(—af ok
}( ka% - == - 5= o 52 =\z+
07 l z Jai-ty *1=2 25 Ng =547
J25 +1=2 /{Q’
- 1242 2£12
No So\wlme No Solwhovﬂ
& GO WIBOTT (A
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Name: Date:

Topic: Class:

Main Ideas/Questions Notes/Examples

A radical function is a function of the form f

SQU ARE ROUT The square root function is a type of radica

m Graph the parent function of the squ
below and identify the key ¢

Parent Function:

fo0= X

nginterval(s): _ N[A
. his shift.  (+ shifts Lef+ , - shifts_right)

TRANFORMATIONS , . .
. e shift.  (+shifts _UP -ShlffSM

[f(x)=a\/x—h+k ndp hk
ative, tae function is vef ‘C(H"CA across the X_- AXIS

o r vertical_Stredcih

e O< resents a vertical vy 10

e transformations of each function compared to the parent function.

—7+2 2. f(x)=4Jx -1
Rl@ 7, wp 2 Vev+ Streteh by 4,
down |
3. f(x)=~x+3 4. f() =g w26
Refect acvoss X-axs, | ves. com pressivn loy =
let+ 3 right 2, down b
N 5. The square root parent function is reflected across the x-axis, then
shjf’red 7 pnits left and 1 unit down. Write an equation that represents
this function. I oS = - m iy

® Gina Wilson (All Things Algebra®, LLC), 2015-2021



GRAPHING SﬂUARE RUDT FUNCT'UNS Graph each function. Identify the key characteristics.

6. f0)=x+5 p: ix|xz0 } &
Endpoint: __(0,5)
End Behavior:

7. f(x)=Vx-1-4

8. f(x)=3Vx+1

asing Interval(s): C 1 00)

ecreasing Interval(s): __ N [A

D: §X|XZ"|3 R: i‘él 201

Endpoint: (-1, 0)

(<

End Behavior:
As x> P9, JS)—> 0
Asx—>_~ ., foo—> O

Increasing Interval(s): C.‘l ) ‘9°)
Decreasing Interval(s): __ N / A

N 1

p:_IX|Xz23 & 23]3533
Endpoint: (2,3)

End Behavior:
Asx—>_® | fx)» =~
As x—>_2 f(x)—> 3

Increasing Interval(s): N / A

Decreasing Interval(s): Ezl ~)

® Gino Wilson (All Things Algebra®, LLC), 2015-2021




Name:

Date:

Topic:

Class:

Main Ideas/Questions

Notes/Examples

CUBE ROOT
Juinchioty

Parent Function:

$0= Ix)

The cube root function is another type of radic

cregising Interval(s):

TRANFORMATIONS
r)=a¥x—n+k)

e histhe i shif shifts {1t . - shifts [ighh
shift. © (+shifts A2, = shifts down

jve, the func® is VC:E leoted across the X_- QXIS
0 vertical S‘IY &‘{'0")

Bnts a vertical C»OMQIZSS 10N .

ansformations of each function compared to the parent function.

X +9 2. f(x)=5¥x-2

Vert: stefeh by 5,
right 2

3 f(x)=-3Yx+4-7 4. f(x)=-:-34-m+1
Refieet across X-axs)| vey+. Comprgssion by
Lﬁ\(’+ H, olown 7 ngh”' (J,) U«P | ’

5. The cube root parent function is vertically stretched by a factor of 3,
then translated so that its point of inflection is located at (-2, 3).
Write an equation that represents this new function.

fx) =33 x+2 +3

® Gina Wilson (All Things Algebra®, LLC), 2015-2021



GRAPHING CUBE ROOT FUNCTIONS

Graph each function. Identify the key characteristics.

6. f(x)=Jx+3+2

V4

/N

7. f(x)=-2¥x -1

D: ﬂl R:

Point of inflection:

End Behavior:

X . f> X
Sl asing Intervail(s): NI A
- 1 ecreasing Interval(s): _(~ 2%, 00)
8. f(x)=:—]2-~13x+1—5 H D: “2 R: R
Point of Inflection: ( -1 ) -5)
End Behavior:
As x>_2 _, f(x)> 09
) Asxo R fx)> 202
Increasing Intervail(s): (:oo, oo)
Decreasing Interval(s): _ N /f\
D: “l R: R
Point of Inflection: ( l” 1 3)
o End Behavior:
& Asxo P, fo =P
As x>~ , f(x)> 2
Increasing Interval(s): NJA
Decreasing Interval(s): (~00, 00)
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SQUARE ROOT Junchist

CUBE RO

PARENT FUNCTION:
[ Fx)= Vx ]

Domain: _§ X| X203
Range: {g jy2 o/

Endpoint: __ (0, 0)

eeccccee M}&%@Wﬂmoooooo

EXAMPLE 1: f(x)=vx+1-3

Domain: ; X‘ XZ-I}
Range: _{ Yyly2 -3§
Endpoint: (-1, "3>

EXAMPLE 2: f(x) =

Domain:

Range:

Endpoint: _ (D

1>

PARENT FUNCTI

£ =

Domai s

Inflecti

MPLEQS (x) = Jx -2

ain: K s

Range: R’ u

Point of Inflection: JL_O)_

EXAMPLE 2: f(x)=2Yx+5+4 O

Domain: R €
Range: TR

Point of Inflection: ( S ;"l}

© Gina Wilson {All Things Algebra®, LLC}, 2015-2021



Name: Unit é: Radical Functions

Date: Per: Homework 7: Graphing Radical Functions

** This is a 2-page document! **

For questions 1-2: Describe the transformations from the parent function.

1. f(x)=2Vx -9 2. f(x)=-Yx+5+3 3. f(x)=
Vevt: stretch by 2, Refteet actwvss X-axs,
down 9 left 5, we 3

4. The cube root parent function is vertically stretched by
then translated 8 units down.. Write an equation to repre:

f)= -33x -8

5. The square root parent function is verticall . then transiated so
that it has an endpoint located at (4, -1)! esent the new function.

'F(X) :BL \’X-"'

Directions: Graph each funcij

D:_§x|X203 R iglg}‘{i

Endpoint. ( 0, “"0

8. f(x)=vx-4 T

End Behavior:
Asx—>_ 20, f(x)» ©°__

ST " As x> O, f(x)—)"_"i_

Increasing Interval(s): (0, o)

Decreasing Interval(s): N/'A

D:_§xX]Xx=2-23 R ly <o

Endpoint: (-2,0)

End Behavior:
Asx—>_® , f(x)»> ~©°

- O
S o, Asx—> "2 , f(x)» O

Increasing Interval(s): N / A

Decreasing Intervai(s): E"ZA oo)
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8. f(x)=2Jx+3 +1

et

__’D: iX'X2'33 R: iglgzl}f

Endpoint: (-3,1)

End Behavior:
As x—>_9 ., f(

9 f(x)=x-1

10. f(x)=-Ix+4-2

g Interval(s): __(-<2, "°)

reasing Interval(s): N I A

L 4

D: R R_ R

Point of Inflection: ( "L') 1-2-)

End Behavior:
As x—>_® | f(x)> —°

As x— ~9° fx)»> 2

Increasing Interval(s): __ N/A

Decreasing Inferval(s): (=22, ©)

D: TR R: “Z

Point of Inflection: (- Ol 5-)

End Behavior:
Asx—>_2 , fx)»> _©°_
As x> _~9° | f(x)> -0

Increasing Interval(s): (-ao, °°)

Decreasing Interval(s): N / A
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Name:

Algebra 2

Date: Per: Unit 6: Radical Functions

Quiz 6-3: Radical Equations & Graphing Radical Functions

Part I: Radical Equations - Solve each equation. Be sure to check for extraneo

1. -2J6x+3=-18 2. ym-7+18=12 °
Vbxs3 =9 ok - = -t
0X+3 = 2| -7_/(,.,343 e Vh;‘l;;g;, ks

bX= g -2\Jgl =-18
X=13 ~2:9=-18 Vv

3. (4lk—31)%=5 4. (45—
Hlk-3) =425
Hlk = vs50b

k=1 &

5. 19y +40 =33y

D=n2+ﬂ =12 _-&’}_ [} _
O (n+a)n-g)  VAzeq = 1 VEE
s IY\?Q s f-q ! W =
N5 v ,
=c-7 8. p=4p+8-3
= 0 2-|4e +49 P43 =\ px Ce
" - ez‘\'lop +9 = Hpo4g —I:\“ll-l)i'f -3
111¢ +770 =0 . P =g
2 = i -
(e-1)e-1) =0 P izp ¥ =0 AR
¢.=10 ( e=1 +1 =0
?:-—l ?:—[
Ck y -2)2=1-1 o )
(340»2]) P (3‘ 1-2) - © Gina Wilson {All Things Algebra®. LLC), 2015-2021

|
) ) Y2 oo v/
Q%2 =4 | ©



Part lI: Graphing - Graph each function and identify its key characteristics.

9. f(x)=vx-3

10. f(x)=—Vx+4+2

M. f(x)=2¥x-3-1

p

D: ?)(! X?—03 R:jlj\lljz ’3}

Endpoint: _ (0, -3

End Behavior:

interval(s): ___N/JA

easing Interval(s): E"’l 0

D: m R: TR
Point of Inflection: ( 3 el [ 2

End Behavior:
Asx— 2, f(x)»> ©°
Asx— ~ P, f(x)» ~®

Increasing Interval(s): (_-oo‘ oo)

Decreasing Interval(s): N [ A

D: R R R
Polnt of Inflection: (."l ,0 )

End Behavior:
Asx— _00 , f(x)> i 20
Asx— ~00  f(x)—» 00

Increasing Interval(s): N / A

Decreasing Interval(s): (-9, 00
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Name:

Date:

Topic:

Class:

Main Ideas/Questions | Notes/Examples

INVERSE
RELATIONS

Notation: The inverse of arelation R is written as !

To find the inverse of arelation: _SWitch the x
v oAUES

ONE-TO-ONE
Lelalustnship

A function has o one- fo-
the velaton gud jts jg

EXAMPLES

1. R:{(1,-2). (2, 4), (3.-1). (4. -2))
Rt $0-2,1),(4,2), (5

Is R a function?

one-to-one? N
y N

2. R: {(1.5).(1.6).(
R {(510. (o,

(4. 9)}
—,3) %

IsRaf N\ a functihe i Is R one-to-one? ﬂ

P 10)0), (b, M), (2,13
Is R a function? _\'_

Is B! a function? N

Is R one-to-one? N

n given a graph.

¢ The horizontal line test is used to determine whether the _|NVEA/S€
of arelation is a function.

e BOTH the relation and its inverse must be a function in order to be a one-
to-one function.

PLES

Detel e whether
the relation shown
represents a one-to-

one function.

4, A

A

»\\'ﬁs

A 4
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INVERSE
FUNCTIONS

Notation: The inverse of a function f(x) is written as £ (X)
To find the inverse of a function:

» Step 1: Replace f(x) with y.
» Step 2: interchange x with y.
» Step 3: Solve fory,

> Step 4: Rewrite y as f~'(x)

EXAMPLES

Find the inverse
of each function.

whether
funcf@ons

TG = e+ 4 -6

Y= (x+4)3-4 > x=(y+4)3-b
Xto = (y+4)3
Ux+e =y

Yx+o -4 =y

£7(x) = 2+ -4

ons, fand g, are inverse functions if and only if:

X)) =X 9 (£(x)) = X

AND

12. f(x)=x*+8 (ifx=0) and g(x)=vx-8

9(x)) = (Ix-g)*+¢ g(£) = {2128

Jx
X Vv

NeEs |, inveses

13. f(x) =-4x+5 and g(x)=%—5
- X
Flgx)=-4 (£ -5)+5

= -X 420 +5
~X+25

No, not inverses

an—
—
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Given: A4BC'is formed by the points in the relation {(-1, 6), (-7, 2), (-5, -3)}

WW a) What is the inverse of this relatigg?
lNVERSE '4* 2(‘0._0) (2'_—'),<_
FUNCTIONS X Vi b) Graph AABC and itsj . W
¥/ : you notice about t
Zasan Refleeticg o
Find the inverse of each function. Then, oth functions e
inverse relationship on the graph.
14, f(x)=2x+8 2
MORE 2y 8 '
EXAMPLES | 5 5, ,
A -
z X4 = H
I
1
i
i
L3
/ u |~
Zaus i
L0 =3x+3 /
¢
. f(x) = x*— 4 (ifx 2 0) £
X = y .4 1
X+4 = y2 n >
Vx4d =y T
£700 = Vx5 xz 4

® Gina Wilson (All Things Algebra®, LLC), 2015-2021



Name: ] Unit 6: Radical Functions

Date: Per: Homework 8: Inverse Relations & Functions

** This is a 2-page document! **

Give the inverse of each relation, then determine whether it is a one-to-one tion.
1. R={(-2,-7).(-1.-3). (0. 5), (1. 2)} 2. «x y
- R"‘ = i(-
R = i(’jn"z),("gt‘o,(s;());(2;|>] -'l
Yes, one-4p-one -hi'g:
Determine whether the relation shown on the graph repre on -one fu
3. ‘ A 4_ A 5. A l
No A No Yes
< ' > < { >
FUNEED ’
Find the inverse of each functio
. f(x)==-x+9 =:1_x_7
X =~y +9 3
X-9=-y =3 ;:’
=X +9 = X+7=3zy -‘?"()O::ix-\-_zl
RV 7
4 Y ki
9. f(x)=(x-2)* (ifx=22)
5 x=(y-2)°
| Ux =y-2 F00=Yx +2;

> X 42 =y Xzo

e whether the pair of functions are inverse functions.

6x-15 and g(x)=lx+§
6" 2 9®00) = 4 (bx-15) +5-
X)) = (o(-‘gx+25.§—)s
= X+i5 -IS
=X Vv

=X-Z+5
=x Vv

\)f‘sj '\n\/erSc:_S

® Gina Wilson (All Things Algebra®, LLC), 2015-2021




1. f(x)=-;-x——;~ and g(x)=2x+14

FLg00) = 7 (2xnd-%
X+1-2+ rNO,no+ Inverses

= L
= X +3

A

12, f(x)=vx+4+9 and g(x) =(x-9)>-4 (if x=9)

flg(xN= Joray=y # +9 g0 =
= J(x-9)* +9 Pxtde) -
= X-9 419 X ]
=x Vv .
X Nes, inveiz)
13. f(x)=%x3—3 and g(x) = Yax-12
f300) = 3 (Yxz)>-3
* g (U%-12) -3 No, iV inerses
= X-3 -3 '
= X-b
Find the inverse of eac on. Lraph bo Pns and verify the inverse relationship on
the graph.

v

14. f(x) =-§x—4

4

X=

oA -3
(X)" Ex—(o.]

|
A
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Unit 6 Test Study Guide | Name:
(Radical Functions) Date: Per:

Topic 1: Simplifying Radicals
Perfect Squares: _\, 4,9, Iy, 25, 36, 49, 4, 21, BO, 121, |44, |
Perfect Cubes: |, 9,27, b4, 125, 21t , 343, 512, 71249, (000
Perfect Fourths: _|, [0, €|, 25V, (25, 240, 409y, |
1. ~2J294m"n’ 2. 53-804°
2’ Jon | 5 Y Yoa
=-2:1m%n* \yn - 5. (-2a)
=[E£+m‘w3ﬁgﬂ v

Topic 2: Operations with Radicals

"

L
<o
S

Simplify.

4. —J6-3/45+2\96
fo -3(0J5 + 2

"W”Q\fg + g

5. 3/—] 2x%y - 3/4x2y2

TP
=F2X’\; 3[5/

9. (V5-2)

(V5-2)(J5-2)

=25 -2Js-2J5 +Y
=5 -4Js5 +4

3
12. —‘/——7—

¥s6

L
A Ik o
=\ba'p? Vb ] E]

i
=
=

N
X
C -3
=)
——
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1.8 - 50z -5 |4 [on* _ [Bm? BBz
15 \]_5- ) J§ 18m q @‘/E)E
= sVio =(m s ) _'_°_‘_‘j_—q-_
5 R e
7o -
- [{io A
(2 )(5-3J7) 2+V7)(s+f)
6. —~=< ) 17. L
(5+3V2)(5-3z) (5-V)(5+M)
10 -2 10+ 247 +
2545z +isdz -9 25+S (RPN
- _1b-bV2 _ 1o ¥ MEVRYE
25-1g - _ N
Topic 3: Rational Exponents
Rewrite in radical form. Simplify if possible.
i 2 ) 7
18. 164 = ¥y 19. 43 = 0. (2y)2 S |21.18m*
, = 19 ¢/m?
SRRl | 18 Y Y
by’ v&y _
Yy 2izy “[18m “V'"s}
24, \124°%° 25. {4251 ‘
Y
(lza‘ib:) 2 (erz.slo) /e
i g
- lz/za/zb =(z"3r'/385/i]
al answers in simplest radical form.
1 13
27. (81%) ¢ :gl’% 08 K3 k%
Tk
= 8]’2‘ - 3’ \(lo
| = , q 3 -
= | — K 7
‘ LSl J?
2° 3 343 Y2, ¥4
: |37 G Z g R XX
m=ms = m z * ’ "
-4 =X
:L}mw ufor3 = 7 12, r X
S == X m
® Gina Wilson (All Things Algebra®, LLC), 2015-2021




Topic 4: Solving Radical Equations

Solve each equation. Check for extraneous solutions.

32. V5x-T+4=11 : 33.1-2Jm+12=5
(sx-)=0 \fs'.—fT-Tm = "szq
5% -1 = 49 Nrra

s-mx 250 THd 1

34, ((90 + 45)%):@) 3 Ch-

Qatus =27 1 #5) =3
9o = -18 (-19+45)3 =

36.((1 8+ 7k)% :(k) *
18+ 7k =k?
0= ‘\47—_

V-1 =
JI15 = Jg v/
h ck:
bx+19)= (erd)™  Jetn)na 4 = -
bX+9 = XZ+exHe V! -4=3
2 [-4=3V]
0= 242X -3 - — =
0= (x3Y(x-D (e -4 =1
X = - ' JZ5 4=
5-4=1v

CUBE ROOT A

COSNEE

A

A

Y

v A 4
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‘3/;:—3'"5 D: R R: 1@

Point of Inflection:

N —

4. 1(x) =

End Behavior:

As x—» A 1)

(‘\

Topie 6: Inverse Functions
Find the inverse of each relation. Determine if it is a one-t
45. R={(5.1). (-2,-3), (5. 9). (2. 7)} 44, {(-

7= {019),63,-2),(a,5), (7,23}

NOj Mo-[— Om’h)'OV\-e, \ e/ —lv,bne/
Determine whether the relations below repres -to-one S.
47. A 4 49. A 4
o ,
L1 1 /
Il
< : O No | e No
/ \ |/
I ha
(AU 1 [
AP 14
Find the in unctio erify the inverse relationship on the graph.
50. f(x S §1. f(x)=x+7 X:\"\"_]
X-1= \/
£100= x-1 ,
] I
7
- =
admp= 7
= n / e “
- 7
& / P4
l/
f 4
/ \ K ["4
g
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52. f(x)=%x—l

-

11

53. f(x)=x+3

.-’

= L (s 3_ -
£ >= z Jzxcky ) -2 NCEE
Z (2x+4)-2 - 3
= X+42-2 X ey

9(F(x)) = 7 (3x-12) + &
= X__% i._iz_

= XV

Y& ¢ inveses

YNM' TVerses

lJc3 -2 and g(x)=32x+4

QU = 2 (& x3-2)
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Name:

Date: Per:

Unit 6 Test
Radical Functions

1. Simplify the expression below.

D. 3m2ni3m?n D

A
B.
C

Y81m®n*

. 9m*n3n

Om*nYm?n

. 3m*nY3n

. Simplify the expression below.

3. Find the perimeter of the triangle below.
Write your answer in simplest radical form!

/r 30 s
=(olﬂ'g'

5xy\/28x + \[63x3

.3Y324°
1256w?
G Hw*®
B. 96w?
C. 24w’
D. 96w* YW
A

103 - 243
N9 2 +\3, V3 - 22
bJZ + L3 -2J3

bz +443

. Simplify the expression below.

(a3 -)(V3-¢)
4V - 243 -3 + 0

172 — 253 +4

|9-25(3
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7. Simplify the expression below.

(210 - V&)(2V10 + V6)
4100 + 205 - 200 -J3,

H.10 -

8. The side length of a square is (v2 - 35)
meters. Find the area of the square and write
your answer in simplest radical form.

(V2-3I5)(Jz-3(s)
JH -3Vi0 - 3V +
Z-bdio+y

34
9. Simplify the expression below.
294 ’°
— = {og\
A. 7k32 V19 kw\/’-
B. 7k°\2
C. 7K5\2
D. 7k'2\2k 10 D
11. Simplify the expression bel plify the expression below.
5" : \I—' - JIsx
VETH
) g C. 415x
15x D. \/ﬁ
) 3 B
14. Simplify the expression below.
(3457 ) (3+V7)
(3-v7)Y(3+VT)
4307 +15{T + 549
2. A43V7-3J7 - a5
*A+HIgVT +3s
97
ZJio + 20z = Y4 +13V7 22+
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15. Which is equivalent to the expression below? | 16. Which is equivalent to the expression below?
\/16x7y“
Y
3 2
Hx"2y
21 2 1
A. 4x7y5 C. 8x7y§ A. %W
7 7
B. 4x2)? D. 8x2)? B. a*b*Vab

17. Simplify the expression below.
(20 (25
5/
2x) "3
A. 2)«13/:3-?7 ( ) 2/3
B. 2x¥2x sz) . ( ZX)

C. 4x¥4x?
D. 4x¥2x

19. Simplify the expression belg

C -33/2

22. Solve the equation below.

ck: —5Y2x+3 =-15
, - 3 _ L
bn-5. = b9 -5 41 =8 2 2x+3 = 3 ce-
1943 2%+3=71 “Sfzize s
N-5=49 7+ =g 2x =24 -5z =-Is
QH:S"} X=,2 -5.3 =~V
h=9
Nn=9 X=12
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23. Solve the equation below.

7—(3k-29)% =5
~(3%-29)1 = -2

24. Solve the equation below.

(7- 2c)% =(1- 5c)%

n=+13n-40
n*=13n-40

NZ-13n +4d =0

(n-Mn-5)=p

(3c-293% 2 1-2¢=1-5¢
3K-29 =lb ‘p’éi ig-sc
3¥=ys -2=C
3% ko1o 3% -
cL: e roa/2 2
1-(8:15 -29)1 =5 (7-2¢ ‘7'» (
1-(45-29)" =5 (T+4)2 =
1-225 v K=15 )2
25. Solve the equation below. 26. Solv

Jbotis -4 = -1 ol

3-4=-| v/

|

21 up 4 units

T

(4" Down 4 units

O Left 4 units
O Right 4 units

e L P S S

4 A vertical Compression

ErReflecﬁon in x-axis ;
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Graph each function and identify its key characteristics.

29. f(x)=vx-7+2

_» Endpoint: _{ 1,2)

D: iX!X27} R_1 lg?.z;

dc

End Behavior:
Asx— 22, f(

30. f(x)=2¥x -4

) > =9

sing Interval(s): (_ e, 00)

Decreasing Interval(s): N z ﬂ

31.f(x)=—%\/;—3

L 4

o x| x208 w_fuly -3

J
Endpoint: M

End Behavior:
Asx— ©9 , flx)» =
ASx—)_O 'f(x)—)i-

Increasing Interval(s): N / A

Decreasing Interval(s): | :0 Miad )

of the following relations represent a one-to-one function? Check all that apply.

o * 4 O

y g A

/

N

™~

A 4
A

v

v
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33. Wirite the inverse of the function below. Graph both
functions to verify the relationship.

X= 5y -2 \
- =)

..t-’x_?:\l ]

)

f(x)=—%x-2

11

Inverse Function: -F () =-4X-%

Determine whether the functions below are inverse functions. P, our wer al

34. f(x)=3%-3 and g(x) = 6x+18
Flgx)) = F (bx+18)3
= 2X +b =3
= 2X 43

ck: \3/5(073'\ + = 2(0)

31 +1 =0 Vv
= (20 (x> -Hy+) Yoty 4t = 20%)
= BX2-8X P+ -4x2 444y ) /0 +) =
ZX3 - 12X > +ox - 35T +1 =
0 = =12 3+bx 121 v
0 =-bx|(2x-1)
x=0 | X=Y2 X=0, %= 2
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