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Ch. 4.1 - Estimating Roots

1%
+L oz
16t

L
=232
VX AL
4=\

Recap:

V4 =2 since 2x2=4
327 =3 since 3x3x3 =27
4/81=3 since 3x3x3x3=81

You try: _ ‘ \\
w-q see G980 [
25=5  Sn@ 5x585=125

Y256=1 G YrUr4rY4=264

‘)\

What if the radicand is a negative value?
Evaluate each root:

1) =35 = undefined (not real#)
2y ¥g=-2 Sl %) &) OV 'S
g T3 v ()= 21
4) 4716 = undthined (not recd #)

becoyse Hhu is no red

whin VePfalfd it fimus to Prorhm

What if the radicand is not an integer?
Evaluate each root:

5) \/% = % s é)(%):i%

33 }.):
6) 3/%;% Sinl (erq 4
2
2 m-‘}%“—o”l

.3
8) 3/0.027 : ’—o“

|000

What if we can net evaluate the root? We can at least estimate to the nearest e, hundredlhs‘

onegative 4
) 3 J— 5‘&8 y
I V14 6 E: 3.4
3 '

11) V3.4 = | 93

12) 925 22.89 S 1
’_l I I Y )\ I |JA|—'rL"lf .
'| — ;l—{

2 /_3
13) 417

Ch.4.1HW: p. 206 #2 -5
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Ch. 4.2 - Irrational Numbers

Definitions:

e Natural Numbers:

“counting numbers” (eg: 1, 2, 3,

e Whole Numbers: 0 + Natural Numbers (eg: 0, 1, 2,
e Integers: positive or negative of whole numbers (eg: .

e Rational Numbers: Numbers that can be written in the form, a

3
b=#0. Ea:

|
l-r)i) -4I

il

)

4,
3

5
4,5,
, -3, -2,

03:;’

, 6,7, ...
6,7, ...

)
)

1,0,1,2,3,..)

, Where a and b are integers,

L= 5

e Irrational Numbers: Numbers that can NOT be written in the form i where aand b are

integers, b=0.

Ex: T, 7,

“')\L (hum’&

e Real Numbers: All numbers that include natu
numbers and irrational numbers.

do

no

—Ifjlmﬂ e

#ra‘* numt)ers mole\numbers integers, rational

Examples:

1) Identify whether each number is rational or irrational:

Real Numbers

Rational or Irrational?

J100 = 10 = 1%

oional #

-8 -2
3@ -3 Ratiomad .
14 =13 Rodional # Note: Repeating decomals aan be
V5 = 223606 | Trppionad H  Note : Dec note nor
10 Trrotionad ¥ fe‘)m]-'
2.1358912= 21353912 | Rationol) #
10009000
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2) True or False

Statements True or False? If false, give a counter example
All natural numbers are integers Trud.

All Integers are natural numbers Tole -2 ¢ an inteaec but netan
All irrational numbers are roots Folse M s on ‘,},,rhao,.

All roots are irrational numbers False Ir- 2 iS O f

All whole numbers are rational numbers "f}u.(,

3) Number each number on a number line:

J30. 3s % 4256, . Y32

4) Write a number that is:

a) a rational number but not a natural number

b) airrational number but not a root

c) awhole number but not a natural number

Ch. 4.2 HW: p. 211 #3 - 17
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4.3 - Mixed and Entire Radicals

Pattern Recognition:

J6 26 Notice: 36 = 4-9 Vao 123=(

Ja00 = 20 400=100- 4 V100-Y4 3193 = 2

Y216 34 216 = 9 -27 V827 52-3 =6

12 =5 5= 9.6.0 = gt -2.22=5§
41296 {16481

What do you notice?

Multiplication Property of Radicals:

Va-b = Q/EQ/B where n is a natural number, and a and b are real numbers.

Examples: Simplify Radicals Using Prime Factorization )
1) simplify each radical (Write each, erntire codicall 4o mixed wdical).
) v63z 697 = [q.3 = JaJF = 3T e
0 Y108= 933322 = 327 4 145’}? 34t 318
| 5
o) 4128 = 2§’

2) Write each radical in simplest form, if possible

a) 30 Con not be SQMPM'PO(. d 332 = APH

5.12-3'5’

o o0 = JORS TFFE2L5] o gios =345
245

9 Vo = 6J5 n 438 Q43

3) Writing mixed radicals as Entire Radicals

) 3= [ [3 26 3]wd By 2= 222 =32
SRR ENER EETR T2 o %5=923345 4%
0 -35= 5353350 | g - Jr22243 - 4f8

Ch. 43 HW: p. 218 #3 -7, #9, #10 — 12 odd letters, #13 — 18, 20
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4.4 - Fraction Exponents and Radicals

Radicals as Powers:

Ix bl

We can represent radical

S as a power:

b0 j Power

Radicals Written as a Power
«/§ z 5*
35 3
1)
% = 8‘4:
n
¥x = X"'

Recap: Exponent Laws

Power Meanlng

SirmptifiedForm  Shortwut™

k) |6

55)55)(55) 5°

=5

al (z*)(z‘)(z’)(z) 2"

5‘34 |
Qx 2

FFNF)>

3"

? t23°

—mn

T 4 x

Extend Exponent Laws:

Powers in Radical and
Exponent Form

Simplified Form

()

o~
e
W
O
W
b_\plw

@5y

i,

1]
SN EN
W=
(6,1

11

G
U V=
b3
ot

In general

=[] = X

n
n

N
S

AN
rl\
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" @) =37 -3
- () -6
= -(2) -2

In general, mx;'\,'

l ?

R Y &

Examples: Rewrltlng Powers in Radical and Exponent )
1) Write 304 in radical form in 2 ways. 30 (30} ‘EJ 0 _E 3 ( j

2) Write \/475 as a power.

Flw

II
u

]

2O NMO\(»\P

3) Write %/572 as a power.

4) Write (%)3 as a power.

1
Examples: Evaluating Powers of the Form an without a calculator

5) 10000 = 31000

L.
6) 0.253 = J0xs = ’25 =3 05
7) (-8)3 = 4'8 = -

1
8) @—ij“_ 1o _ 2
Y8 3

Examples: Evaluating Powers with Rational Exponents and Rgtional Bases

8 g——f (‘ L ‘) Y. L. oo
9) Evaluate 0.012 without a calculator. =(]0.0| ) 100 - (ﬁ) z 000 = 0.0 l
4 Y - \
10) Evaluate (-27)3 without a calculator. = @ )% ) 2 c-;) = (,.3)(»3)(;3/)(’3) 8,
§ <« 1

3
11) Evaluate 814 without a calculator.

\

12) Evaluate 0.7512 using a calculator

Ch. 4.4 HW: p. 227 #3 — 7 odd letters, 8 — 14, 17, 19
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4.5 - Negative Exponents and Reciprocals

Recap: Exponent Laws:

Use repeated multiplication to simplify What’s the shortcut?
3 333333 _ 3% _ & 62 %
& g 3 3 =3
B AXAXX X . 53 2
@ “Z%%( " X A =X \
2 K AX X y-3 |
Pl 7. S M K =% =X

In general:

ﬂzxm—n

Xn

What does it mean to have a negative exponent?

Use ‘repeated multiplication to simplify Use the Exponent Law: | Conclusion
Y. 22 -| 41
C TAKK X X =X X=X
O IHAK 75-5 2 2 L
X JAEKLXX " X = X X =
x AXX - L X‘H_ -3 3]
7 I RXRTLXA X - X A=z
In general, —

X_n =(1)” = i
X Xn
Examples:
1) Evaluate each power:
a) 372= g‘{ =71l-
a_ 1.1
DATER Y
- | |
2 3 S e—z =
C) Q3 =
1 2 2
) =,__“_ - \.;§I;= \x3T= 3 =9

7 7
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Foundations of Mathematics & Pre-Calculus 10

2

Chapter 4 — Roots and Powers, 23 3
9 L)z lenz =2 =%
23 "‘5‘ 2 |
2
What if the base is a rational number of the form, X ?
y
Use repeated multiplication to simplify Use the Exponent Law: | Conclusion
T P |
E 2 ’ J_ - 2_ | l ’ -
= . = =|- R <=1 = | == -] -
| - = | ]
By . 2
| 2

@}
s

wiN
@
S,
UO\N:
WiN
N
—
. (Nnop,
S\ “/_
o
P, "
W\
Nl
1
N

Bt

)

__

In general, \

G

Examples:
2) Evaluate each power:

-2
Note: 872 can be thought of as GJ

Examples: Evaluating Powers with Negative Rational exponents
3) Evaluate each power without using a calculator

_2
a) 83

03
) (ﬁj
_1
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Ch. 4.5 HW: p. 233 #1 - 10, 13, 19, 20

4.6 - Applying the Exponent Laws (PartI)

Recap: Exponent Laws
Product of Powers

25 [33)(33333) = 37 3=

= sﬁ.: 3 5
(2°2° (NDE)-(2)N2) = (2) 2" - )

In general
a™.a" =

Quotient of Powers |

X Y X A “F
& TggAg -3 > =3

25.24.2° 'A2A4L2 2 5
b '4]/5./12 = | ";\) 2 :2:2

In general

| m
a" +a" = ] A

Power of a Power . )
of AEVNFN3)=3 5"-3
] Q

In general
Power of a Product

29 223333 =23

In general

@" 3 0-b

Power of a Quotient

7~ N |~/
galNn [ Mlw
T
1\ (]
— —
GiiM [Flw
aIN [Fw
><\\_/
RICARG
\‘U/-F-‘w
W
TN
sn,” '
AN
(U +“P)'J
cmw\p

In general

Bl

3
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Zero Exponent

Write in repeated multiplication and Use Exponent Law to | Conclusion
simplify simplify
32 1133 _1_ i 2-2 0

32 T2 /i%iﬂ 1 3 j 3=1
2°  IGEAAYR) 1 N 0
TR e -6 @):-1
In general :
%0
Applying the Exponent Laws
1. Simplify. 246 ¥ . -2

a) 8.2'3.6 -_—a' :a' e) _sxg S’X R si,"i__

|+10 [ ti
b) atald = = 3 3-C 5) 3
3+(—4) ' ’ F ] 7( 7( %
c) at.a™ = L =0 o a;';.l— ,2 -2—(—3) 243 _ L
a' ) bT3 bt b = b = b -
3 o a_ BHAE) oy
0 2ttal ™, R P
0:-

2. Simplify. L 2 2 -

a h2f=n : Xyz’-xy

e
2

b) (a3)4 =L

Created by Ms. Lee
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f‘;’\t_aessol.‘)
3. Write as a single power. ¢ SRy , 5-¢-3)
a) 02°-02° = ()9 N 525 _ 151D 495
153 |53 5>
352 -(.5) 215 3 543 3

" jo5=35 =35 =35 -]

o ez 6 m
b) [m";f'ﬁ”-)(m'-n' ',mé/l, =M n_" i _nT
C) [ 3a ) (—lu ) = 30_ 1 33a6 m

d)&%L: aé —\E
: Q

sa*h’

T A 3-(3)= 3125

3x4y~2 |
h) S el
6x) 2
Created by Ms. Lee 12 of 19
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Chapter 4 — Roots and Powers 2 - 10

i) @E -;_3/01’,: 5_2 OCQ = _.Ji__ajlq— ""Jﬁ{': _l_

24

(“” _4 a@gﬁ (—jw ) - ¢2) 42=3

|2.
She K) [12255xx ]3 ‘—‘J
2222 133>
5. SimE)Iify 7( g \C} t"’ ) T
a) (xy
AN oL
5 & & AN IR LA
3.0.3) = _?2_) M) n’? = (,)-M'VL Y
b) [2 J <2 ( ) ( .3 | : Cvolum*&i

|oo
5

6. Simplify and then evaluate %,‘_?

o (- @ O NC I G

e o) Eﬂ - 0 12

evoluolel,

S;m k 'f'"
Examples: Solving Problems Using the Exponen Laws
7. A cone with equal height and radius has volume 1234 cm®. What is the height of the cone to the
nearest tenth of a centimeter?

Ch. 4.6 (part 1) HW: p. 241 # 3 - 11 odd letters, 12 — 15
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4.6 - Applying the Exponent Laws (Part II)

Examples: Simplifying Expression with Rational Exponents -
1. Simplify “+

C)( X; ,JE;

(] < zsxﬂ zsxg Slhesm 433

Examples: Simplifying ExpressmnSWlth Radicals (‘» 3 1 T pR 27 }
2. Simplify 3 1, - <°C 6
=R . 3 - - '
a) Vx’ B xh— < X - x = X = x = % X
5
L 3 z ]
N LY. S S . L

3
W) () ] _® 5 1
3/ 4 —‘—$/ ~— — - z —
a I@g}/g dfz @"73 (L &_'/3 3,&

Examples: Simplifying A aic Expressions to Simplest Radical Form

3. Convert to simplest radical form.
a) (_Cz)—§: -—l—r s o Sin@ —J——
< -y I~

- tan tom€ ou

+

4
T

: 3 4
1 - z 2 i ﬁ
2] K k- S/ S c}&ﬂ

Ch. 4.6 (part I1) HW: p. 242 #16, 17, 19, 21
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Ch. 4 Review - Roots and Powers

First Name:

1.

2.

3.

4.

5.

Last Name: Block:
Part I: Calculators are not allowed for this test.
Which of the following statements are true?
. 4/0.81=0.9 since 0.9x0.9=0.81 a) land Il only
1. 916 = 2 since 2x2x2x2=16
IV. %/100000 = 10 since 10° =100000 ¢) 1. lirand 1V only
d) LI 11 and IV
Which of the following statements are true?
| J/=25=-5 a) land IV only
3 a_
. ¥-8=-2 b) Il and Il only
i 64 8
“Va9 7 c¢) 11, 111, and IV only
4 _ .
IV. J-10000 = undefined d) 1,11, 1l and IV
Which of the following statements are true?
I. +—4 isareal number e) Iland IV only
1. /25 is a rational number f) 11l and IV only
1. /25 isan integer L and IV ol
IV. +/25 is a whole number g) 11,1, an ony
h) I, 11, Illand IV
Which of the following statements are true?
I.  All natural numbers are integers i) landIlonly
1. All integers are rational numbers
I11. All rational numbers have terminating decimals j) I, 11, and Il only
IV. All irrational numbers are radicals
k) I, 111, and IV only
) 11 1 and IV
Estimate /27
| a) 4.9 | b) 5.2 | c) 5.4 | d) 5.7
15 of 19
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6. Express 342 as an entire radical

a) /6 b) 18 0) V11 d) /36
7. Order the numbers from the smallest value to the largest value.
I —242 n. 243 V. —3y3
la) LIV, I 11 [b) LIV, 11,1 [c) IV, L, 11, 11 [d) IV, L1,
13
8. Evaluate (—j
2
a) 6 b) 8 0 1 d) 1
8 6
9. Evaluate (-27)
la) 9 [b) -9 [c) 3 [d) 6
10. Write (‘\‘/ﬁ)3 as a power
1 3 4 3
a) 34 b) 70 c) 703 d) 704
11. Evaluate 977
a) -9 b) 1 0 1 d) 0
3 9
2\ 2
12. Evaluate (5)
2 2 2 2
o Pl B
2 2 4 3 9 3 6
1
13. Evaluate —
o3
a) 8 b) -8 0 1 d) 1
-6 8

Created by Ms. Lee
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Written Response of Part I: No calculator is allowed.

14, Estimate +/52.3
15. Evaluate 3/0.027

16. Simplify 3128

17. Write as an entire radical: Zﬁ

4 )2
18. Evaluate (—J
25

19. Evaluate ( LJ
91

Part I1: You may use your calculator. Show ALL your work for full marks

20. Simplify
(2x3)3-3x4

a) 24x30 b) 24x13 c) 6x3 d) 18x°6
21. Simplify /1080

a) 23135 b) 3%/40 c) 635 d) 6330

0

22. Simplify (3a2)3(4a2)

a) 9a° b) 36a° c) 27a° d) 108a®
Created by Ms. Lee 17 of 19
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1
23. Which expression is equivalent to (— aZ) 5
a) 1-a’ b) — c) Si d) L
24. simplify vx% +¥x®
1 5.8 1 3/.8
a) — b) ¥ x c) —— d) Vx
Ux ) Jx2
 0a4p2
25. Simplify QaTg
3a‘b
3a? ~3a® o) —2 d) —3a’b
) D '
2.2
26. Simplify =X J
10x“y
a) v ) % 0 9 L4
235 2X

Written Response:

27. Simplify.
-3 2
a b
. (3 2
28. Write |¥-1.5] as a power

2
29. Write 53 as a radical in two ways

Created by Ms. Lee
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30. Evaluate i
\/ 42

2,21
31. Simplify M

[a~20f

2—2

32. Simplify | X
y

33. Simplify (abzf(— 2a—1b)2
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