Algebra 2 Unit 4C: Radicals and Rational Exponents

-

| CAN:

e Simplify expressions using the properties of exponents

e Translate between radical and rational exponent form

e Simplify expressions involving nth roots and rational exponents
e Solve equations involving rational exponents, radical equations, and inequalities
e Graph square root, cube root, and absolute value functions
Graph and evaluate piecewise functions

~
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Exponents Properties of

Exponents
5 6 7 8 9
Spring Brealk
12 DAY 3 13 DAY 4 14 DAY o 15 DAY 6 16

Nth Roots and

Solving Radical

Solving Equations

Graphing Square

Help Sessions

Rational Exponents | Equations with Rational Root and Cube
Exponents Root Functions
Unit 4C Quiz
19 DAY T 20 DAY 8 21 DAY 9 22 DAY 10 23
Solving and Graphing and Review Unit 4C Test Help Sessions

Graphing Absolute
Value Equations

Unit 4C Quiz
due 8 am

Evaluating
Piecewise Functions

*THIS PLAN IS SUBJECT TO CHANGE. PLEASE REFER TO CTLS DIGITAL CLASSROOM FOR UPDATES.*




A power is an expression consisting of a

and an

To simplify expressions involving powers, we use the properties of exponents.

R —
A\

J
Properties of Exponents
Property Expression Description Example
Productof | , , When multiplying powers with like bases, keep the 3 .
Powers = and the exponents. (2a”b)(4ab%)=
Power of b Keep the and 43 _
a Power (x%)” = the exponents. (m®)* =
Power of (- y) = Apply the exponent to each of the (3pq)? =
a Product Y= base. pe)" =
) When finding the quotient of powers with like bases,
a 9
Quotient | xe _ keep the and the L =
of Powers | xb vt
exponents.
Power of (x)a B Apply the exponent to every of the ax\2
Quoc’:ien’r v/ = base, both and (E) -
£ero 0 A ith t equal 0
Exponent x° = ny power with a zero exponent equals (2ab)? =
) Any power with a negative exponent is on the wrong
Elxe%ihevri x 1= side of the . Move the base 25“__23 -
P to the opposite side to make the exponent positive.
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Practice with Properties of Exponents Date

Simplify. Your answer should contain only positive exponents.

1) 2mn* - 4nm’ 2) 3y- 3)c4y4 . y2
3) (4m3n2)2 4) (m3n4)3
2x° du*v?
5) — 6) 5
4y v
2 4 4
) 2nm” - 2n ) (yxz)
(2 4 2)2 302
mn VX -y

. ( 257 )4 10) 240" (a”'?)’
2ba’ - a - 2b*

1y 25* - (2x%y) 12) (202 (=)'
(2x7*)’ 14) —2
1) )c_zy2 (2xy_3)74
) (ap?)™ 16) (a*)’ - 26°
(a'57)’
17) (2xoy3 . 2x)3 18) (1%13)2 : (614[?3)3
2
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Algebra 2 Unit 4C

Nth Roots and Rational Exponents

Use your calculator to complete the table.

Exponent
2 3 4 5 6
2
3
4
S
2
O 6
[aa)
7
3 Radical Expressions
INDEX: tells you what ROOT to
9 take; the number of identical n RADICAND: find a
factors required to evaluate perfect nth power inside
10 I and bring out The root

Taking the root of a number is the inverse operation of applying a power.

Ex 1: Given that 3* = , we know that v/ =

Ex 2: Given that (___ ) = 32, we know that ¥/32 =

Ex 3: Evaluate.

a. V27 b. V625 c. V1024 d. V64
Ex 2: Simplify

a. V54 b. V48 c. Y128 d. =4000
e. 316x3y® f. 3/96p7 g. Y—256ab5 h. v300x8



Rational Exponents

If n is the index of a radical, then ¥b = b

Ex 1: Rewrite each radical using a rational exponent.

a. Vx b.V2a c.V8 d. {/xy

Radicals and Rational Exponents

Radical Form Ratfional Exponent Form

/:]
V5m s (VB)" pm

Ex 2: Rewrite each expression to complete the table.

V33
3
(4)*
Ve
2
(5)3
Ex 3: Rewrite using rational exponent form.
a. 127 b. V90 c. Vab
Ex 4: Rewrite in radical form, then simplify.
5 4 2
a. (4)z b. (8)3 c.(32)s
2 2 5
d. (216)3 e. (64): f. (16)2



Algebra 2
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nth Roots and Rational Exponents Practice

ID:

1

Simplify.
1) \/54 2) /=81
3) V192 4) /96
5) /486 6) \-128
7) 7503 8) /405x°
9) \/96x7 10) 181
11y 128m 12) V96m
13) N/—162x° 14) \/567p°
15) ~100x* 16) \27x
Write each expression in exponential form.
17) (V/5x)° 18) (Vx)’
19) (V/3%)° 20) (+ev)’
21y (\3v) 22) (\/m)°
Write each expression in radical form.

1 7
23) (6b) 24) (2v)°

5
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N
| —

25) o’ 26) (7p)°
1 3
27) x° 28) (6v)°
Simplify.
4 s
29) 1000° 30) 81°
1 1
31) 64° 32) 64°
4 1
33) 216° 34) (64r°)°
s 2
35) (v¥)° 36) (m°)’
1 3
37) (49x2)? 38) (365%)?
1 1
39) (x9)? 40) (36v°)*
4 1 4
" ( 3)3 42y v ()
u -V
L1y 1)2
43) x°y* - (x3y2) 44) (yxz-yz)

6
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Algebra 2 Unit 4C

Solving Radical Equations

Recall that a ROOT and a POWER are inverse operations.

Solving Radical Equations

When there is a radical on one side: When there are radicals on both sides:
e |solate the e |dentfify the of the radical
e Identify the of the radical and raise both sides of the equation
and raise both sides of the equation to that , to eliminate
to that , fo eliminate both radicals.
the radical. e Solve.
e Solve e Check for extraneous solutions!
e Check for extraneous solutions!
Ex 1: Ex 2:
a. Vx—=9=9 a. V2—k=33k+6
b. Yap—1=1 b. ¥Y1-2x=3x+8
Ex3:vV-14+9%a =a Ex4:v/5x+1+3=-3 Ex 5: Y2x+4 = -2
Ex 6:Vak —4 =k —1 Ex7:—1=+Vv+5—v



Algebra 2
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Solving Radical Equations Practice

Date Period

Solve each equation. Remember to check for extraneous solutions.

1) 40 =4y 2) \n-3-4

3) 18=3a 4) \5v=5

5y Vr-2=1 6) \24—-2r=~/r—6

7) N25x+2=7 8) V6a—1=~5a

9) V2n+10 =2 - 2n 10) /56 — x = x

8
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1) V-1-2b=b 12) n=~2n

13) Nx+4=<3x—4 14) 11=9+~/5p+22

15) V=5x+ 11 =x—1 16) k=4+ /58— 7k

17) Nén+31 —n=4 18) r—2=~/5r—4

19) x=/3x— 11 +5 20) -8 =-m+~3m—26
9
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Algebra 2 Unit 4C

Solving Equations with Rational Exponents

e [solate the exponential expression

e Raise both sides to the power, to eliminate the exponents.
e Solve
e Check for solutions.
3 1
Ex 1: pz =729 Ex2:8 +nz =17
2 1
Ex3:3r3 —2 =10 Ex4: (11la+4)2=9
1 3
Ex5:24+ (9n): =5 Ex 6: —3(x — 27)z = —1029

10



Algebra 2 Name

© 2021 Kuta Soft ware LLC. All right s

ID: 1

reser ved.

Solving Equations with Rational Exponents Practice Date Period

Solve each equation.

3 1
1) 216 =5> 2) 2=5°

| o
| w

3) x =64 4) v* =729
2 1
5) —-8—3n" =-56 6) (r—18)* =3
3 I
7) 729 = (-3 —28r)° 8) 3+(x—13)°=7
11
© 2021 Kuta Software LLC. All rights reserve'(l'. Made with Infi nite Algeb ra 2.



3 3

9) (3n+76)* = 64 10) v> =10 =502
3 3
11) =508 =—a’ + 4 12) -1 - 37> =-2188
3 3
13) —3r> = 7=-1543 14) —5b> =—-1715
1 3
15 (v=-1)°=3 16) —3v> —6=-1035
12
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Algebra 2 Unit 4C

Graphing Square Root and Cube Root Functions

Square Root Function
fx) =+x
10+
X y 8:
) 6
-1 4t
0 o
‘ 08 6 42 [ 2 4 6 810
2 2l
3 ini
4 B}
9 sl
10k
Cube Rooft Function
flx) =Vx
10+
8 -
T o
-1 4t
0 2r
] -1lUll8IIlllll-12II4I16118II1ID
2 PL
3 i
4 -6t
9 sl
10k
Transformational Form of a Function y = f(x)
y=xaf(x—h)+k
a<o0 0 < |a| < 1 shrink —h shift right —» +k shiftup T
reflection 7
QACross x-axis la] > 1 stretch +h shiff left « —k shift down {

Ex 1: Describe the transformations on the function f(x) = v/x to obtain the graph of g(x).

a.g(x) = —x b.glx) =vx—2 c.g(x) =3Vx+5 d.glx) = %\/x+ 1

13



Ex 2: Describe the transformations on the function f(x) = /x to obtain the graph of h(x).

a.h(x) = —2Vx -1 b.h(x) =Vx+4-3 c.h(x)=-VYx+9
Parent Function Transformed Functions
y=vx y=vx+3 y=vx+3
10F 10F 10}
sl sl sl
Bl 5| Bl
4: 4: 4:
2: 2: 2:
08 6 4 2 [ 2 46810 | 08642 [ 2 486 810 108 6 4 2 [ 2 4 6 810
2+ 2+ 2+
i i al
&L Py &L
sl al sl
0} 10} -0}

Graph each function and describe the transformations.

a.y=2J/x-3 b.y=—-Vx—-1+2 c.Vx+2-5
10} 10} 10}
ol al ol
6L Al &F
4: 4: ne
5 5 o

08 6 42 | 2 46810 108642 2406810 08642246 810
2} 2f 2}
ine ine a4k
=11 Bl ol
ol ol ol
10} 1o} 1o}

14



Parent Function Transformed Functions
y = 3x y=3x—-3 y = Vx -3
10} 10} 10}
al al sk
Al Al 5L
ni ni ni
1 Al 2t
086 6 42 [ 2 46 810 |086 42 2406810 | 068642246810
Bl 2t il
_4: _4: _4:
&L Al sl
a8l i sl
1o} 10F 10F
Graph each function and describe the transformations.
a.y=3Vx—5+2 b.y=-Yx+3 c.3Vx+4
10F 10} 10}
sl sl sl
Bl Bl 6}
Al ol ol
ol ol ol
08 6 42 | 2 46810 086642 246 810 08642 246 810
2t 2t 2t
.4: _4: .4:
.5: .5: -6:
al sl ol
10f 10} 10}

15
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Graphing Square Root and Cube Root Functions Date Period

Sketch the graph of each function.

1) y=~x 2) y=~lx-2-4

Ay by

8 8

Ay

4 4

B[R] D ) x AR } x

—4 —4

-6 -

=8 -3

| Y

Ay by

8 8

Ay

4 4

B[R] D ] x R } X

—4 —4

6 -

=8 -3

v 4

Ay by

8 8

kY

4 4

B[R] 2D ] x A ) X

—4 —4

6 -

-3 -3

¥ 4

16
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7) y:\3/; 8) y:’\/3x+5

Ay by
3 g
0} 0
4 4
NIRRT IR X NIRRT } 'x
—4 —
=0 =0
=3 =3
y 1

9) y=~x-3+5 10) y=~x+1

Ay Ay
8 8
0 0
4 4
A 2[4 ] X e IR %
=4 —4
=0 =0
=3 =3
¥ 4

1) y=~x-3 12) y=~x—1

Ay Ay
8 8
0 0
4 4
A 2[4 ] 4 X A IR x
-4 =
=0 =0
=3 =3
Y v

17
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Algebra 2 Unit 4C

Solving Absolute Value Equations

/ The absolute value of a number is its distance from zero on the number line. \

<«~—6—1—6

-
- T

|
I I
10-9-8-76-5-4-3-2-10123 4

|—6] =6 and |6] = 6
\ because -6 is SIX units from 0... and 6 is SIX units from 0 J

Ex 1:If |x| = 4, whatis x2

\

ﬁo solve absolute value equations:

1. Isolate the .
2. Setup , one for each direction on the number line.
3. Solve. An absolute value equation will always have solutfions or none!
K 4. Check for extraneous solutions. j
Ex 2: Solve
a. |x—=5|=7 b. 5|x| =25
C.|lx+10|-3=-9 d.2|x—4| =16
e.-3|2x+ 1| =-21 e. 4|x+ 12|+ 8 =64

18
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Solving Absolute Value Equations HW Date

Period

Solve each equation.

1) |-1+v] =2 2) |-4+n|=1

3) g =2 4) ‘§‘=3

5) [x+2]=2 6) |-4x| =16

7) |n-9]=-11 8) |7x+4|=17
19
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9) |2+8r| =82 10) |10k+ 1] =49

1) |7n+9] =-61 12) |4m+6] =10
13) [2p+1]-7=6 14) [8n+9]| -5=12
15) |-9p-17|-8=66 16) |7-2x| +6=9
17)M:4 18) |2m-2]-5==3
10
20
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Graphing Absolute Functions Date Period

Graph each equation.

1) y=|x+4] 2) y=|x|+2
Ay Ay
0 0
I I
4 4
3 3
1 1
[ R T R ] ) 6 x S S e s ] ) %
=1 —
-3 =3
-4 =
=5 =]
=6 =0
Y v
3) y=—|x+3] 4) y=3|x+1|
Ay 4
0 0
I I
4 4
3 3
1 1
[ R VY ] ] X 5= B L2 ) x
—1 —
-3 =3
- =
=5 =]
=6 =0
Y v
21
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5) y=|x| -4 6) y=|x-3|

y by
Ay Y
5 5
4 4
3 3
t t
5B h 3 ) x R S R ! X
—t —
=3 =3
—4 —4
=5 =5
=0 =0
¥ 4

7) y=lx-1] 8) y=|x|+1

Ay by
0 0

J| I

4 4

3 3

t t

[ T VR Y ] ) X [ VR Y ] ! x

- -t
-3 =3
=4 =4
=5 =]
=6 =0

| '

9) y=|x+4|-2 10) y=|x-2|+4

Ay Y
0 0

I I

4 4

3 3

i I

J R PR S ] ) 6 x J N VR F R ] } 'x

=1 —t
=3 =3
-4 -4
=5 =J
=6 =0

y 1

22
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1) y=|x+3|-3 12) y=|x+1|+3

Ay Ay
Ay Y

5 5

4 4

3 3

t t

5B h 3 ) x R S R ! X

4 =t
=3 =3
=4 —4
5 =5
=6 =0

y 1

Ay by
0 0

J| I

4 4

3 3

t t

[ T VR Y ] ) X [ VR Y ] ! x

- -t
-3 =3
=4 =4
=5 =]
=6 =0

| '

Ay Y
0 0

I I

4 4

3 3

i I

J R PR S ] ) 6 x J N VR F R ] } 'x

=1 —t
=3 =3
-4 -4
=5 =J
=6 =0

y 1

23
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17) y=2|x+4| -3 18) y=3|x-3| +1

Ay by
Ay Y

5 5

4 4

3 3

t t

5B h 3 ) x R S R ! X

—t —
=3 =3
—4 —4
=5 =5
=0 =0

¥ 4

Ay by
0 0

J| I

4 4

3 3

t t

[ T VR Y ] ) X [ VR Y ] ! x

- -t
-3 =3
=4 =4
=5 =]
=6 =0

| '

Ay Y
0 0

I I

4 4

3 3

i I

J R PR S ] ) 6 x J N VR F R ] } 'x

=1 —t
=3 =3
-4 -4
=5 =J
=6 =0

y 1

24
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Name:

Date:

Topic:

Class:

Main Ideas/Questions

Notes/Examples

. 2 .
Eyaluaflng 1. Given f(x)= ¥ -Lifx< _2, find each value.
Piecewise S5x+3 ifx>-2
Functions | ) 1) b) £(-2) A/ (7)
lx +3if x<-4
2. Given g(x)= -1 if—d<x<l’ find each value.
2x°+9 if x>1
a) g(2) b) g(-1) c) g (-6)
Gr aphi ng Graph each piet;e::}ics: f;nction, then identify the domain :nd range.
Piecewise 3. f(x)= {—Zx ifes I
Functions
D =
R =
4. o() —3x-7ifx<-1 y
. X)=
8 Sifx>-1
R =
25
Gina Wilson (All Things Algebra), 2015




5
—=x-1ifx<?2
5. a(x) = 2x ifx <
x+2 ifx>2
X
R =
-1 ifx<-5
6. g(x)=¢—x-3if -5<x<1
6 ifx>1
X
R =
2x if x<-2 y
7. f(x)=4-1-x if -2<x<4
-3 if x>4
X
D=
R =
-3x ifx<0 y
8. h(x)= —%x—l if0<x<6
x—7 ifx>6
X
R =
26
© Gina Wilson (All Things Algebra), 2015




Name: Unit 3: Parent Functions & Transformations

Date: Bell: Homework 1: Piecewise Functions &
Greatest Integer Functions

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

|x - 8| ifx<-6

Given a(x)={2x-x? if —6<x<1, find each function value.
4x+7 if x>1

1. 4(8) 2. a(l)

3. a(—7) 4. a(-3)

e =g

Graph each function. Identify the domain and range.

7. ()= 5x-2 ifx<1 y
A BT
R =
8. ¢(x) —x ifx<-5 y
X)=
& 3 ifx>-5
R =

N
Y

© Gina Wilson (All Things Algebra), 2015




4 . Y
—x-2 if
9. hx)= 3x ifx<0
—x+1 ifx=>0
X
R =
—3x+7 ifx<3 y
10. p(x)= x if3<x<5
-1 if x>5
X
R =
x+4 ifx<-1 ¥
11. k(x)= 5 if -1<x<2
—lx+1 if x>2
R =
12.
x—2 ‘)f
fx)=1 Ix|
—x+ 4
» X
R =

v

N

oD

© Gina Wilson (All Things Algebra), 2015




Algebra 2 Unit 4c Test Review

Name Date

1. Solve. What would be the second step in solving the equation?
4
13=(2-x)5-3

2. What exponent would be used to eliminate the rational exponent in the equation?

3
(5x — 8)8 = —27
3. Arrange the steps of solving for x in the correct order.

5+ (4x)% = —59
Divide both sides by 4.
X = 64
Subtract 5 from both sides.
Raise both sides to the 4/3
power.
4. Ashley’s answeris x = 129 and x = -114. What mistake, if any, did she make?
V2x —15 =3

2x — 15 = 243 2x — 15 = —243

2x = 258 2x = —228

x =129 x=-114

5. Simplify. What expression will remain under the radical?

6/384x10g18

6. What is the sixth root of 7292

7. Simplify.

3/_54f14

8. Which is not written correctly in rational exponent form?
4 5
(Vo)

4
9s

5
32

5
9z
They are all correct.

a0 o Q2

29



9. Rewrite in radical form. Do not simplify.

7
(—64)2
10. Solve for h.
VYh+5=V4h

11. Solve. Which of the solutions is extraneous and would not be included in the final answer?2

Vx+83=x—-7

12. Solve for x.
—|3x—5|—4=-10

13. Solve forr.
| —3x—4]

12
3

Use the piecewise function below to answer questions 14-16.

—3x+2,if x <2
gx) =LIx+1if —2<x <4

5ifx>4
14. Evaluate for g(7).
15. Evaluate for g(-2).
16. Evaluate for g(0).

17. Describe the transformations applied to the parent function.

1
y=—§\/§+6

18. Describe the transformations applied to the parent function.

y=5Yx—4-7

19. Describe the transformations applied to the parent function.
y=—lx+2|+4

20. Which points would be included on this piecewise function? (Select all that apply.)

4x2 —1,if x < -3
gx) = {lxl,if— 3<x<7
17,if x > 7
(=2,2)
(0,-1)
(7,17)
(—4,63)
(=3.3)
(8,17)

S oo oTw
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