Real Numbers [R

Rational Numbers O

Natural - § 1, 2,3,4,5,6,7..- |

Whole - 30 L34, %

Integers - 7 ..., ~3,~2,~,0,1,23,3,...%

Fractions - Vb # 0O

Q
o

Also includes:
All Terminating decimals - 0.9, 0.7s
All Repeating Decimals - 0:33%, 0.7575....

Perfect Square Radicals - 135 =5 or {igg = /2

Irrational Numbers  Q

*Cannot be written as fractions

Also includes:
Infinite, Non-Repeating Decimals- O. (569243. ..
Non-Perfect Square Radicals — J3, {3 \ H

Pattern Numbers — O .02003 0002 0000R

T - P

Imaginary Numbers, i

i =+v-=1 (square roots of negative numbers)
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Square and Cube Root Chart

_ Number. SecondPower |  SquareRoot |  Third Power Cubed Root
| n nf=nxn J—pwhaawwe n*=nxnxn V_pmhaﬂmme
; root Square of n Cube of n
2 22 Va 23 HE)

3 32 N 33 V27
4 1 42 V16 4° Ve4 |
5 i 57 N 53 V125
6 i 6 V36 63 V216

7 72 V49 73 V343
8 82 _ Ve4 83 V512 |
9 92 V81 93 ) V729
10 102 V100 103 Y1000
11 112 121 113 V1331
12 122 144 12 Y1728

Parts of a Radical

Mde(

Racl ical Symiod

Rodicand

v

“Kadical

*If the _Tndpx_is not written, it is automatically a A .







Roots and Powers Math 10C Date:

Mixed and Entire Radicals Notes

Radicals are just numbers. As such, they can be added, subtracted, multiplied and divided. In
this section, we will look at different ways to write a radical. We will use this fact to change
radicals from one form to another, just like we can change fractions to decimals and back.

Equivalent expressions for any number have the same value. Equivalent means the same or
equal.

169 is equivalent to V1649 because

\ICE: 43
12 12
Similarly,

Y827 is equivalent to 4/8 #3/27 because

M A3
o o

Shown above is an example of the

Multiplication Property of Radicals

In general: Yab =taeifb

where n is a natural number, and a and b are real numbers

We can use this property to simplify square roots and cube roots that are not perfect squares or
perfect cubes, but have factors that are perfect squares or perfect cubes.




Example 1 — Simplifying Radicals Using Prime Factorization

Simplify each radical using prime factors.

a) V63 b) Y108 o V128
74T SIS KER
\ \
l
3 3 2
3T 24

3 34

Another way of simplifying radicals is to use perfect square, cube, etc factors of the radicand,
This is where that chart will really help. The next example will demonstrate:

63 sfioR - Aias

A '\
7 x9 =
i\ /\m
/3%3 | 4 I\
. 319
| N
337 | e

3 >




X X x° x* x°
1 i 1 1 1
2 4 8 16 32.
3 9 27 81 243
4 16 64

5 25 125

6 36

7 49

3 64

9 81

10 100 1000

11 121

12 144

13 169

14 196

15 223

Example 2 — Writing Radicals in Simplest Form

Write each radical in simplest form, if possible.

a) 20 b) /50 c) /80 - | d) V108

AN - .
235 e e ety
E SIFR 45 RE)
¢) VI8 f) 332 g 35 h) 448

T NEew o Amedys T 4E
35 - AAH 535 245



-

/.\J 53\}—"? . ' &55

Radicals of the form %’/J_c such as «/EE , ¥144 and ¥162 are called entire radicals.

Radicals of the form a#/J_c such as 4\/5 , 2%/1—8 , and 3{/2— are called mixed radicals.
Entire radicals were rewritten as mixed radicals in Examples I and 2.

Any number can be written as the squalre root of its square; for example,

2=42:2 R 3=\/3_-§ , and 4=x/4r4,andsoon.

Similarly, any number can be written as the cube root of its cube,

5=135-5:5

or the fourth root of its perfect fourth power.

6 = 4/6:66+6

We use this strategy to write a mixed radical as an entire radical.

Example 3 - Writing Mixed Radicals as Entire Radicals

Write each mixed radical as an entire radical

a) 73 b) 234 ) 243

3

3 3
Jaxay J4e@ 5[ 3%2)°

>
3x49 [108
N 147

ENR
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Fractional Exponents and Radicals Notes

In grade 9, you learned that for powers with integral bases and whole numbers:

a™. gh = gmtn
We can extend this law to powers with fractional exponents with numerator 1:

Consider the following:

5: x 55 = 5i'i V5 x V5= V5
= 51 =5
=5

1
From the above, we can see that 5z = /S

Powers with Rational Exponents with Numerator 1

1
When n is a natural number and x is a rational number, x» = Vx

1
Example 1 — Evaluating Powers of the form a=»

2) 10003 b) 0.252 &) (~8)3

317006 ' A(5:75 3=z
0.5

10 _{;

¥ ()
.'lﬁg’
,’JJ’%‘I"

-0 |=




A fraction can be written as a terminating or repeating decimal, so we can interpret powers with

1
decimal exponents; for example, 0.2 = = so 3202 = 325

1
We can evaluate 32%2 and 325 on a calculator to show that both expressions have the same
value.

3302 325

o i
A 5 } 39
335 2

What about fractions where the numerator is not 17

Powers with Rational Exponents

When m and n is a natural numbers and x is a rational number

=3

- (’{/E)m or  xm=1Yx"

Example 2 — Rewriting Powers in Radical and Exponent Form

2
a) Write 265 in both radical forms.

5@2

!
b) Write V65 in exponential form.

L7

¢) Write (¥19)° in exponential form.

/g 1




Example 3 — Evaluating Powers with Rational Exponents and Rational Bases.

Evaluate

2

2) 0.012 b) (—27)% o) (81)3 D ()
2, 3 [ \4 ? =
Cire) (3J=a =i ) SER
o) (3" @) Q)
3 T
0.0 )

4

——

C?

37 = -3x3=--9

(373 -3x-3--9



O



4.5Negative ExponentsKey.notebook October 04, 2013

Math 10C 4.5 Negative Exponents

1. Complete the below table using your calculator, tf you get a decimal number, Math -> Frac it,

Power Answer Power Answer
@ yEYVi
9 8'

ot q

S
5% m

2. When the exponent went from positive numbers to negative numbers, did your answer change
from positive to negative? u o

3&4—432

3. How are the numbers 4° and 4" related? 'Re c ‘Pro‘- d g
4 oF

4. K5 =125, can you write the answer to 5 as a fraction without a calculator?

a

5. 1F 6% = 1296, what is the value of 6™ (as a fraction)?

1296

6. Assume your cafculator’s negative button wasn't working. How wauld you use your calculator
to determine the value of 7% as a fraction?

P00 343 172> 3

1
7. Why are the answers to B~2 and B3 different?

g sla gt YB'Ad
-3
g3= i3 % ";‘g%-':g,!';
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Neqatwe Eporonty Reipricg

“Rule: X" = %)
rﬁ.m Rwer 'Rad;mi

(&%= (aﬂ*

3) e &
5% - o @
-3 3 T 3
(_%)a' _ (_61’1-;) _ Wit - (;})_b
radirat first:




Roots and Powers

Negative Exponent Notes

Math 10C

Date: f ’-ff'- Y

Rule: Negative Exponent means that the base is on the wrong side of the fraction line, so you need to
flip the base to the other side (reciprocal).

x™" = (i)n Eg. 472 = [,!7771

X

-n
Negative Exponent xm = 11
(x)m
1
- [\ 3
Eg. 162 = b

=T

=

b

Negative Exponent (g)m = (;)E Written as a Radical

- =)
e ()7 - (57)°

Written as a Radical

o (&

1

(Ve

d
Gre)

Rewrite with Rational Exponents

=1

|
36z = @2.

L g
of- ()

w?, (22
(%) = (as

As a Radical
.
(&)
-

Grg )’

Sk

[ S —

Cyg )’

(1%)’
({25)'

Evaluate






