Chapter 4 (Radicals).notebook

PeriectSu

(1)2 =1x1=1
(2°=2x2=4
(3)2= 3x3=9
(4)2=4X4=16
(5)2= 5x5=25
(6)2=6X6=36
(7)2=7X7=49
(8)2= 8x8=64
(9) 9x9=81
12) =12x12=144
13) =13x 13 =169
15) =15x15=225

=20x20=400
=21x21 =441
(22)’=22x22 = 484
(23)2= 23x 23 =529
(24)2= 24 x 24 =576
(25)*= 25 x 25 = 625
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(1P=1x1x1=1
(2)’=2x2x2=8
(3°=3x3x3=27
(4P=4x4x4=64
(5)°=5x5x5 =125
(6)>= 6 x 6 x 6= 216
(7°=7x7x7=343
(8)°= 8 x 8 x 8= 512
(9)°=9x9x9=729
(10)= 10 x 10 x 10 = 1000
(11)’=11x11x11=1331
(12)’°=12x12x 12=1728
(13)3= 13 x 13 x 13 = 2197
(14)’= 14 x 14 x 14= 2744
(15)3= 15 x 15 x 15 = 3375
(16)= 16 x 16 x 16= 4096
(17)3= 17 x 17 x 17 = 4913
(18)>= 18 x 18 x18 = 5832
(19)>= 19 x 19 x 19 = 6859
(20)>= 20 x 20 x 20 = 8000
(21)?=21x21x21=9261
(22)>= 22 x 22 x 22 = 10648
(23)%= 23x 23 x 23 = 12167
(24)%= 24 x 24 x 24 = 13824
(25)%= 25 x 25 x 25 = 15625
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How are radicals that are rational numbers different from radicals that are
not rational numbers?

Rational numbers terminate (end) or repeat

Irrational numbers do not terminate (end)

4.2 Irrational Numbers
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Which of these radicals are rational numbers?
Which are not rational numbers? How do you know?

14 el =1 [+ 5
g 3 = /0.8 =0.8944... = 2.236067....
L. g Nt - :'—
= S
\| g\ [ s

Write 3 other radicals that are rational numbers. Why are they rational?

Write 3 other radicals that are not rational numbers. Why are they not rational?

4.2 Irrational Numbers
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When an irrational number is written as a radical, the
radical is the exact value.

Examples: ,Jj J-50 exact

When we use the square root or cube root key on our calculators we are
obtaining approximate value of irrational numbers.

% ~, L4142
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Natural Numbers :

Whole Numbers: Counting numbers including zero.

Integers: Are all positive and negative whole numbers.
(Remember zero is neither negative or positive)

Rational Numbers: All whole numbers, fractions, mixed
numbers, decimals and their negatives
The decimal must repeat or terminate also.

Irrational Numbers: Decimals that never terminate or repeat.

Real Numbers: All rational and irrational numbers are real
numbers
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Exercise
Complete the table
N | W Q| Q| R

5

2

3

4
-1.3

o

V4.5
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http://www.youtube.com/watch?v=qGyvJbr6DUY
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Square root Index
(if no index present)
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®
Write a fraction that is equivalent to:
3
4

Just as with fractions, Radicals expressions have equivalent expressions:

\Iﬁ"‘-‘) =\l(""'.9 \16'92\"‘1‘4
or
=4-3 =12
=12

Same works if we change the "index":

38.27= 18 -327 3[8.27
=23 or
=6 6

|
o
(o))

|



http://www.youtube.com/watch?v=qGyvJbr6DUY
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Multiplication Property of Radicals
Vab ="a-\b,

where n is a natural number, and a and b are real numbers
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Mixed Radical - has a coefficient in front of the radical
sign.

35 OR 2426 op -333
3

ex.

Entire Radical - has a coefficient of 1 or -1 in front of the
radical sign. Everything is entirely under the radical sign

ex. ‘\/E OR - ‘\/4_5

o Al oV ’\@E;q


http://www.youtube.com/watch?v=qGyvJbr6DUY

Chapter 4 (Radicals).notebook June 03, 2019

Reducin: Radicals
To reduce \/E

vou must find the largest square number
that will divide into 123 evenly!

Y —
Ja-b = E b

N

Greatest perfect n™
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h_- 4 Try these:
9
16 2) V12
25 \] Hx3

x>
Y
=
!-
£ ¥ wam
© 64
- 31
== 100
= 121

o \T2
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99, = V23

h_- 4 Try these: T SR esen
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We can also use prime factorization to simplify a radical.

m Simplifying Radicals Using Prime Factorization

Simplify each radical.

DONIONVLSHIANN HNOA XD3HD @

4.3 Mixed and Entire Radicals
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Entire Radicals
(mixed = entire)

mixed entire

a\“/ b—> A /@

Express as an entire radical.

247
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a) 643 b) 742
c) 334 d) 433

18. Write each mixed radical as an entire radical.

—

/\:/> 18. a) <3888
c) o2

b) /4802
d) 3072

4.3 Mixed and Entire Radicals
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4.4 Fractional Exponents and Radicals

LESSON FOCUS  Relate rational exponents and radicals.

Make Connections

o | —

Coffee, tea, and hot chocolate contain caffeine. The expression 100(0.87)2
represents the percent of caffeine left in your body 3 h after you

drink a caffeine beverage.
1

Given that 0.87' = 0.87 and 0.87° = 1, how can you estimate a value for 0.8722
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Rational Exponents and Radicals

Let's examine radicals...
V5445 =

How would this play out with exponent laws?

il

5'x5 =5

1
RULE: /x =

What about other rational exponents and radicals?

1 1 1

83 x 8 x 8% =

1
Rule: 3/ x = 3

P

In general... (\/; T or \/xT =57

Rational Exponents
e To evaluate exponents that are rational (fractions), the denominator of

the fraction indicates which root to take and the numerator indicates
which power the entire base is to be raised.

Example

16" 125

125

June 03, 2019
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-~

1
m Evaluating Powers of the Form a"

Evaluate each power without using a calculator.

1

: o L 4\2
a) 27° b) 0.49° ¢) (—64)° d) (ﬁ)

@ ONIGNYLSHIANN HNOA X23HD @

4.4 Fractional Exponents and Radicals
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Examples: Express each exponential in radical form , then evaluate.

SEN
[a—

1. 8% = 21257 =
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1 [
What do you think a* and a° mean?

1
What does a” mean? Explain your reasoning.

4.4 Fractional Exponents and Radicals
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Express as a exponent:

Q 433 b) 4

Express as a Radical:

) 355 l;) "Iqé“'“

S1m)

June 03, 2019
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-~

m Rewriting Powers in Radical and Exponent Form

2
a) Write 40* in radical form in 2 ways.

b) Write \,"3—5 and (1'%)2 in exponent form.

@ SOLUTION

ONIGNYLSHIANN HNOA X23HD &

4.4 Fractional Exponents and Radicals
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