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Organization / Notes in chronological| Almost all notes in | Mostly out of order,
Neatness order, name and date | chronological order, | name and date often’

oneverything name and date on | missing

_ __ most pages : _

Questions - Question column Most question Less than half of the

| completed on all notes,| columns complete, | question columns
higher level questions | some higher level complete

, , - - | attempted questions o :
‘Main Ideas and | All ‘main ideas’ and | Most ‘main ideas’ | Less than half of the
Reflections ‘reflections’ complete | and _ ‘main ideas’ and
: | with care innotes - | ‘reflections’ - ‘reflections’ complete
‘ , complete

in notes




4.1 — Estimating Roots

Name: NO‘rﬂS ‘

_ Goal: to explore decimal repfesentalions of different roots of numbers

Date: r\@u .
~

Toolkit:
Finding a cube
Multiplication

~ Estimating

Finding a square root

Main Ideas:

Toot -

DeﬁniﬁonS'

Radical: an expression consmtmg of a radical sign, a radlcand, and an index.

" Perfect squares and cubes to memorize: a4 = Q ‘\/_ =3,

Va9 =7 ,VJea=¢g

"‘de’(“’ gmdtcaﬂ |
_ radnamiJ |
Vi6=4 ,25=5,36=6
,\B1=9 ,VE=1, ?\f_ 3, Vea =4 MBS =5

Estlmatmg square
roots

\

sy

You Can Onec
ol eShnmaie Yy

| 3000 W ond
} Nﬁ\(\gw} c\ost

1 Ex l) Evaluate the follomng radlcals, identify the radicand and index for each

gV = 4 R
| Hxﬂ’lb L
Rudlcand f b Radicand: b4

1 'Index & Index: 3

tP no mdex s wiitler Yhe index is a 3

Ex 2) Estimate the va]ue of -J_ 0. to one decimal place

Step 1: - Find the two perfect squares that are closest to the rachcand you are
Iookmg for (orie that is lower and one that is l:ugher) :

’\}90

14 \;n '
Yib {ﬁ-
d 35

Step 2: Find which of the two perfect squares is closest to your radxcand th13 ‘
will determlnc the decimal point of your root. -

Jo-16=4 Joo 15 closer to
- 95-90°5 o 4.

e 4

Evaluate /20, how. ciqse was fuur-esﬁmate‘?

{6 50 Hhe r‘Do+ s c[oser‘

Jmo=44F |



. Estimating cube -
" To01tsS -

Why can you take -
the cube root of a
negative number but
‘not the square root
of a negative

_ number?

"9:) 1= 1

| Ex 3) Estimate the value of 3\/_

Step 1: Fmd the two perfect cubes that are closest to the radlcand youare

' Step 2: Find which of the two perfect cubes is closest to your radlcand

lb-923 — Wie is closest 41=~3\)'_

JECEEYIS
Evaluate 3\/— ,how close was your estunate? '

3r=;__ﬂ

Ex4)Est1matetheva1ucof3'\fI , *'( W) = ()

-39
'3'__14' TN _&’\1-33 'S, Si nﬁ(an ¢ loser +o
i 3“-5‘,; -2 ;5o Fe oot 15 closer O

¥ :
. 'g '-Lf ’ ".'3-
" | Ex 5) Evaluate ~/0.64 o B LIB - 3. 3 l

*I-F mollfar\cf Ms 9 &CIM piaces M fbo+ has one df‘amaﬁ P?ﬁqﬁ
We - Kno.,u '\5 b‘l :

Ex 6) Evaluate m
¥ T8 micand has Ideamaﬂ places, then root has fwo,

We fmow \ap = 14 -
5o, 1 Noomp= 0.4

Ex 7) Write an equivalent form of 0.3 as a cube root.

" 0.3x03 x0.3 = 0.08F

Reflection: How wou

Squace (oot = {575 = | | | |
Co'oe Fo{:p'+ z .2 RS = S ,- | d ] \,

Id you write 5 as a square root? A cube root? A fourth root? -

four N root = Ypss <5



7 "4.2 IrratlonalNumbers | o - R - Nama Noi\&h?g
! ‘ " Date:

. Goal to cla351fyreal numbers and to ldentzfy& ordf:r mtional numbers , .
Toolklt' . T L T e e Mamldeas

1 .’Estlmahng roots
e  Placing numbers on number lines
Anything you remember about
classﬂ"ymg Real Numbcrs

Natnral Numbers (‘W) Czsun?n{\ﬂ nwvblef

AN
\_..
N
s
. 3

¥
‘l‘

T~

lWhole Nnmbers (W) %em Q- Qow*mﬁﬂt-s

e e S R 23 "E"‘-S O

. Integers (Z} r\ecgcx\ww_ cbm.\ms&; ’H.ro ()as;—h\:e
(‘.huthnyt#s i
Rauonamumbers(@) Con be uu’l“en we O <—m+et3m (n;m)

(-Rfach
o ) ‘Dec,\ma_ﬂ,s \"t(agodn\r\ﬁ C 0 -33 ' "‘g—
' CRR RS- '\-Umw\o.*'\v\g ‘hs O '25) 5
Irratmnal Numbers(@) No+ .\m‘ﬁq‘u\ Conm;-\— re aiHea ag a-;.-@-o._ch’%m '

'D\:Lm\_ALS do noy re:_pacdr 6~f ‘\Qfm\'\&""e (\E)‘T)

o Classifying :Exl) V&herc do thcsc numbers belong m the dlagram of Real nmnbers? '

Real Numbers | :qu&’ : : ‘ :
_"” 4. =8 . ‘
, 2 0B wWZU 2 K1 p 0 a4
22 - 3 2 N |

5 . Y

135 m V3 VIE 19 [p=3

o Real Numbers S\'ﬁ\os ”kﬂn%a{ea - D
‘Rational NumbersQ '_ - |irrational Numbers ®
1 integers 7 ' ] ' BEPER
‘Whole Numbersw -8 i O

Natural o - O
Numbers | R

wWe o~

"
!
U'\
o
-n

©
WA L

. WeAE




. Ordenng | ; Ex2) Use a number line to order these numbers from ledst to greatest. .

- mumbersoma- |- A" L. B KAl o | AT
- mmberline | 35 =z vii 4
3 3 ‘ - ) '
Pedds o750 -3 2 2aay

e B n
o uee ol | % .,q

gt@b’;l‘cgz " ': e y‘ziﬁoﬁ

B ML AELI & 11X

B Y e T S

LTSI

et
RN

Connect: | Ex3) Is the tangent ratio for Giin-;;each Ilgbt tﬂ:ang'ieitaﬁonal orirrational?

v
ST

aso Ra’nmi‘_ {;e.\.;'g:g}g,( ool

' .Reﬂectlon How could you order a set of uratlonal numbers 1f you do not have a calculator'?

esRmoke ol Oc MMCAM&‘LS ~\’\r~m\ .p\auz on & anQer\mL

Ny

e



4.3A meEnmmMmedRadmi;s  Name: W €\/

: “.Date:
e, Goal' to express an entu'e radlcal as amlxed radlca} ' '
' ETolollﬂt: . :. oy AR : | Mamldm
' ° Understandngadlcals 2 o}, Pt o A T
Idenufymg Factors of aNumber 1. 2 .0, j I R e

erfecthuares 1 4 9, 16,. 25 36 49, 64, 81 100 121 144
LA ko ee el 7 88 ad wwo ol n.n_

PerfectCubes - 1, 8 27 64, 125, 216
P :1;,; '3;3 et 5’5’5’ Mé

?ﬁﬁiﬁ‘w A f‘ao\tc,a\ 313;\ qu a number under l+ J'_ SIEH

‘Whatisa

At e carr | A -number wm“en cas H\e pnoa(ud a‘F a number ard a Mdrc,al_”
_ ke Py w.-a*
' EquwalentForms
Ex. 1)
1a) V16-9is equwale:rtto-\/— w/_ because: {b). 8 27 lseqmvalentto Y8 -¥27 because
a4 3 3(‘5'»-\:7 203
| R [ ,'_: . {.‘l (0 = L )
7y Whatisthe | o A . o A
?’drgw:?m ' 'V_ -J_ '{/_ “where n manamra! number andaand barerealnumbers

Radicals?

'_ *We can use thls pruperty to sxmphfy sqnare ‘Toots :md cube roots that are not perfect

squnres or perfect cubes, but have fadors that are perfecﬁ:s or; perfeet cubes. :
o 241¢7,2, 30:. 31, w\

Simplifying We can sunphﬁ( V 7 because 24 has a perfect squarc factor of “l .
'Sc'luare Roots * (bint:look at list of;ﬂe__ct_mmf)
o o - Rc-wnte_w/Z_‘l asa product of two factors, wnh the first one being the perfect square: .

= JAJé- « now SJMP( 4\-/ Jg =2 !
= \)’“ o T -
R T (!3245‘;’1}“{
Simplifying | We can also snnphfy -\/_ because 24 bas'a perfect ¢ cube factor of 8 b @ !
Cube Roots * |, (hiniook at list of perfect cubes') ‘

_ Re: wnte \f 24852 product of" two factors, v\nth the first one bemg the- perfect cube:

2y l_-,‘J”- 3\/_: * now s.m,eln“ ‘-"JE ;L‘r
- 233 o | ,




I g G L Sl SRR RS Y

| Tip: Ifthere is .
"MORE than one
¥ rfect square or

perfect cube
factor, choose
the LARGEST
one! '

: ,Héw do yon
simplify

.- something with

an index of 4?7

Ex. 2) Sﬁnplify each radical: | (remember yourlist of perfect sqlmrps pnd_‘gc[fect cubes!),

D VB (B v\ V& \@ ¥z \o T
ertect Qirmfc : Fe:-Fed- Guare Perhd vt perfed ' rfed cube
Lot Fapea@) Bectons B %&5 | cul T | ﬁd’ os
uwse 6. =t q’_ |\ & _ Ky 4

= |

[A5])
|

Ex.3) Simplify Y162
= J‘ gl-2 -Rewrite radical with the prime factorization of 162 :
LS -Since Y162 is a fourth root, look for'a fa:':tdr,ﬂaal appears 4tirdes!

(a fourth root?) - - h q.
A \\:\1
" J333 3 e ,wme 'Fao'*mza-}wn vond 3is wm\‘/e.q Y -hmes
=4 3 . ‘U’j_
=3V |
Ex. 4) Simplify ¥/48
| . Word I’-i’oblem
§ s na =1 msnnplestramcalfonn
DR Vs.fl_’:uf-ii
l g Vewbe=ee-€ |
A : LR
s Veabe = e,g —5 but Veube = 128em’.
(28 = e® —> cube rost bath sides
. BB, & -—’Jl&s ~> lafgest er'fe:iwhe,f
. Tha e lt’.", 'H\ . ac‘fvl"_ z
£as "3
‘ D'F 'Hae. ouée.
Reﬂectmn. How do you use the index of a radical when you sxmphﬁ(amdlcal'? Use an example. '

Deackal

m = index L, fells us o loole for a Perfed"sj&_ 'F«J‘ar

Br sy Molex 3 i o . S U CMJ)C, 'Fad"ﬂ/\
'U_?_ =7 mafex n, H ! Power m“’w 'Etd"af‘

[IY NAY
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4.3B—F'r01;1' Mixed toEntireRaﬂic‘als S _ ) i 7 Name Key
. Datc

Goal to express a rmxed mdlcal as an ennre radzcal

Toollnt | o T 'Mainldéas:'

e List of Perfect Squares: 1,4, 9, 16, 25, 36, 49, 64, 81 100..
.- LlstofPerfe(:tCubes. 1,8,27, 64, 125,216, .
s Multiplication Property of Radicals “(vab = \/' vb) a L ' N
. 'MxedRadlca]..._ex Br Q,J- 6% . a4 : ' ¥ g, o
‘ \“05 v3
AHowdoyou | <Wr|te-th'e_m1xed radical 4v3 as an entire radical:
write a mixed - : ‘
radical as an 43 : o
entire radical? = 4:V3 - -Usethe Multiplication Property of Radicals -
=V16:V3 = (re-write4asaradical....think ....4'=V7.../16!)
=+16-3 ~ Combine these under the same radical sign and multiply .
'——-\/ﬁ (***NOTICE.. muemmoppmempmwﬁﬁngmmﬁmmdimmmimmm )
e - Rean)
a). 5\/‘ ' b) 3\/~ ) 3%/‘ | d) 2«/‘ z
ﬁﬂ’i o - J'f?iJ'e‘
=y _'\’-— = ¥ =33
‘: 50 . ‘, .5 Ear) _ —
Whatdoyou | Write3YZ as an entire radical: - A
do if the index - T LA
ds4or5 .| Firstrewrite3as¥? ... 3=%3-3-3-3-3- V243
(or higher?) ' ' i —
; ; Sonow, 3% . =3 'H\rCtS '
L m @ 555 Siace index is 5] _ :
:?243 -3z norw using the Multlphcatmn Property of Radlcals ;
= Y2432 - :
-~ s
Ex. 2) ‘Write each as an entire radical:
a) 245 | b 42
2YF =493
. Sf ' 5
=105 ARKEE RAVAN
. - 57 : 5
T = Joxd Y%
= £ 3 fg o .
o - ; s . '03"" g‘
[ 0% |



i lWLEV\

example to he]p your explanation

YOU. re- er\lc ‘Hrvt w‘m’f humér‘!‘ ypu muﬂl‘ use, -”ne maf&(
to de]lfrmme ”"{ new Mahcanal e; ;J‘_ ' | 3\/"

ST S

= \]’_ =3
3/911\0(:“ : 8\/—;’-@

‘How canentire | Ry 3} Arran eﬁaefo]lowmgm orderfron; greatesttoleast. 3v5, Zf 43 2, 9\/.
;-"‘;"j\,__'-:z?:;syl;im BKRe ulln'fe ALLa:, entine radicals ?
e T3 om0 43 2
Jmesme | :@yE o =EYBE . VB =yg
N houf-, 4 e casyi _-’-o'arr\a}:j.e Hnb:é jr\em‘f.s‘f' bo Ie}sf:_:
J—'a “‘51}’ \]"!5)\)71—152 fq |
go ,* 'F\M”Y ) f‘erlaee -Hae:e w:“« -Hne m‘\j:m’ mw&f Md:m’S"
e oV V
( %3 B gﬁ LN‘ SF J
RéﬂFcﬁon

How do you nse the index of a radical when you write a mixed radical as an entire radlcal‘? Use an

Mdﬁ;\ :




44 Fractlonal Exponents and Radxcals =
. Goal. to relate rauonal exponcnts and radlcals
ooll-ut. R g o, AR i M:linldeas SEENP ae o E ! .

"o Exponent Laws
e Taking square and cube roots
e ' Coriverting decimals t6 fractions -
o ‘_Order of operatlons .

: Evaluatmg powers ..

, . Powers with Rﬁﬁbn‘ﬁi*lﬁipbf;éﬁié Wiih Numerator 1 -
of the form an _

When nisas namral number and x 15 a ratlona] number
'.I.

. xm = '{F forexample 162 = 2\/— 4 ' ,. "

Ex ]} Wnte cach power asa radlcal then evaluate w;thout us:ng a caicu]ator e
: fusk chargp o B g &
L e, T ,frmhmvﬁr-.. LR e T L ER T
2y 10005 S most G g
O «95_’ W": i 3
13
ewrmngpowers in | e - — : , — Y
ad:ca] and exponent § _ _ Powers with Ratidna-l-Exponents. : g

form
-  Whenm and n are natural numbers and x isa ratmnal numbcr

(@) W °x)252_(25") (*/2_5)"(5)3—125 5

o= =5(x’")f‘n =“J'x ex) 2*- = (253)z = %/253 = \/15625- 125 o |

. Ex 2y Wnte 265 in radical form in twé d1ﬁ‘erent w.ays . |
7.&:0 9,75  ___ (aca’sa #9) Q@, (gg )'é' }

‘Ex 3) Wnte the followmg in exponcnt ferm %"'O g;,,

H
'ﬂ\mk roo+ it » »
A -h-ee FDD'\' _ 5_{,2 : “ )

t\L’.ﬁ!ﬁ"i\jiauoe( "”be“ﬁ : 6 - .- \01




Evalustig powers 5 4) o rﬁ& as mo _*5‘ —
e mer@ww:@aw,

| piieaibii, a) ODlzd;rbo"" . RIS S ﬁi:)' 0’.‘7' L ST
{ + oojonal E :

i?:;gfgof: , _3%32 s '-H:f’
| . :

2

- Applying rational Ex 5) Bmioglsts use the formula b=0. 01m3 to estimate the brain mass, b =
exponents | kilograms; of a mammal with body mass, m kilogramis. Use the formula to
I o eshmate the bfa:n mass of each ammal e

a) A'mooée w1th.'aib'odyinas‘s of 512k‘g:7 .
b EoR D\ 2/3 _ Uoﬂ Kf-\bvd AL 5\’; \C%
b DD\(S\QB vi é—'C)ﬁON}g ‘o & ‘f\CkO\CaJ
b= 000 (\.}518) : ) S A * }

| LA o - gf gz:ffﬁ ’ﬂ\@. bmm WOSS S 0. b‘\ “5

b s Bow o TS b) A cat w:thab ymassofSkg

b= ool T
‘b= o-o\(s)"s P
b= oo (373>
b= 000 (1L n)?
b= oo(s. fé’tawﬁ

b= 0, D?,KS ’(N \stun MoSS 1S 003‘\-‘3_“

g ’EY\L‘MJ ™= 5\(5
C)’\ar\cge +c> o rmmw

Reﬂectmn In the power xn m and n are natural numbers and x is.a rational number. What does the
numerator m represent? What do% the denommator n represent? Use an example 1o explain your

. ‘*;7?""";‘ | hd In&(.ﬂ_x " f‘ou+ 7 —X _-" —X'_ S - ﬂ»)



: . 4.5 Negatlve Exponents and Reclprocals .

| B “_'Goal. To relate negahve exponems to reclprocals -

Y Toollat: "y
' o. Simplifying and eva]tmtmg with suiacntl exponeuis
. Mu}tlplymg fractions

[ Miain Tdeas:

Whausa
- reciprocal? - -

) ‘:__-':._‘._. 23_ .‘- " . 2 3
EXZ).ASmce;--E—. 1, xh.em:mbars_ = and 5 are

| Two nu;:;be.—s with a product of 1 are reciprocals.

| Ex1). Since4:2=1, the numbers 4 and } are reciprocals

mcigr‘oc':al‘s_ﬁ s

‘Negative
E_.?_cponepm

1 thn xis any non-zero number and n is a ratlonal number X

'I'hati's, x"‘"'—"—i- and p—

Tis 1he recnpmca! of’ x A |

Evaluatea Evaluate each power- g

. powerwitha | -

. negative - )< 'a); 372
" exponent 42 ,

3°

— . ——Fvalustea- - - |

b (—5)"3

AR
W
'J‘.
LE\}

] To evaluaic a power with a negal
power with a. e T w

~ negative
rational

; _ 2
‘Ex. 4) Evalvate 873
exponent ) .

write with a positive ex?onent
re-write into radical form, then work from inside out

evaluate (write answer witi: NO exponents) -

#



Applying

Negative -

.Exponents
© (word problems)

: Ex 6) Useﬂteformnlav-*t)lSSssf : toeshmatcthespeedofadmosaur i

g 16+ . g -25715
4 O ARE TF (lnntchmeljtoafmchon |
. __(l_ &} . o mluwesttc:msl) _

i i
1= %% \ (;15)

| - b'-\rﬂ
v=0.155(L 5)’(@37? "f.fffl@ﬂ@‘_ .
~ _f""'?-EEE]@BE_ _,

H.

f:-s‘x" :

e
o
1

when.s‘ 1 Sandf-—GB (answcnsaspeedmmls)

Subsnmre values into tke proper piam n zha fomm[a :

Eva.luate usmg your calczdaror :

v % ‘O 15 '5 -‘:"-"

N\ dirogaur is | 2Ym

T

" Reflection:

[ Sa}\

7% M
SR Prory

h-.
2-..
-~
- i

£ Q9
)
:'C
5
“h

|
g
h
8
R gt
W

Mo | -



vl @Qﬂ) Xy

~ Powerof a-quoﬁent.

[

s Quotlent of powers % rX'

" Power of zero:

4.6A Sunphfymgmth Expnnelt Laws .

Goal- to apply all of thc exponent laws. to stmphﬁ,r expressmns -

; Toolklt' =

Exponcnt Laws ; B8
~ Fractional and negative exponents

: Operahon_s with fractions ‘m*ct%e.rs 7

Mamldeas.

N Expoment Laws ;

3 | .Pm('iubt of powers /}C XJ

(sm—m_\a m‘)

seminacd)

ot (] K

Ffacﬁpnél exponents:

,\_

. Negative exponents: '76 =

lx

-

___\"“ Y 7(,,

— p—
oo

= ]_ 9”3@"3"‘““‘5' b e Pm-ﬂ %ﬁ”.uw% =, eﬁo'%iff} -

AT Y

gy,  —

s

v“d_
‘xl'.

@)

‘IO

(Qx\ = 2 ®= L{”x

B}

-

22 a3

ex: .leg_ T= JFO« @;\';_

NGO

‘Note: write all |
‘powers with. | | Stivsd: Vossah!
POSITIVE a) .0.62- 0.67¢ b) x~t-x7

EXPONENTS.

1-&-'

(' Whick law(s) did you

| we? - | Q

] an--a.\a&-e_

-—‘{-r -

c_:) m’%m‘fz . d) 'l

Ex 1) Slmphfy bx wntmg asa sgglc powe

=; —(4)

S04
O g~



4 s [(--ﬁ@[ )? R (2 g

Ex2)Szmphfybywnungasasmglepowcr - e 0 e swcroﬂekg—km

@) Y aal g
\_\\ Q,—{—zo) " AS=§ el G % by
(_:_;._ . 53, 3 s S swbe

S R

oy <8 ¢ s oo o, G, | N

B I'the:writei:ll | Ex3 Simol -
a Pdwer's'wi'l’h ' | ) “.np I?L\\M-\Hr\w&_-md.\i‘.ﬁ.
|PosITIVE. | | & Gy D% |
| EXPONENTS.. | | ' 7

>
v
Q
U"l .
o} s WS
‘“""";j M

¥
L
wn
0
>

20\ 2 . o - E R :
Reﬂechon. How would you simplify the cxprcssmn (;—) and how ié it similarldJﬁ'erent comparedto "
the other problems we’ve done? C(_m)’" L Za Zu -t

-2 0wg \wy o X : (')é -s) 2(a—3l _\_{2&_;0
— A Eerery be comsr we hosk (. 7 :

7{6
) 0 \]wlf'.lr\‘ﬂ \..‘-L‘-sb Arr NrAaNa “I‘— :



) 46B Evaluatmngth Exponent Laws -5 '_' :

N e T S e T e e D T T T T T e A e e T

| -.‘._.';Name \\]Mh’j

g "'J_Datt:' -
o Goal' to apply all of the exponent laws to evalnate expmmons U
._.;: ” 2 g 3 =, ., e 3 " 3 s 5 i .‘ - (”—\\
e Toolklt' Mamldeas Commws e ' : L
-+ e Exponent Laws, mcl ﬁ'acnonal fncgahve ' L i LA o ' '
" Operations with fractions, integers
- ° Substitution, BEDMAS
‘Whatisthe Sm:lphfy (W‘“\c Go’ s"ﬁk"'imé) Evaluate (\'Qf“kaf ﬁS\"g‘SL t\lmb?!“v o
KTy S ) 1 A
difference between . 1B Slmphfy xa -x3 - 6\ ok

- “simplifying” and
_.—:.. ue-val'uating”? -

. Solving Problems
‘7 using the Exponcnt
Laws. , '

1.53

- Ny

| - Ex 2) Evaluate 1. 53
% --.—\6‘“’ '

Ex 3)Evaluateeach express:onfor m=-1 anc_l R 0 T Lt
Step 1: Simplify the expression )

Step 2: Substltuteareplace letters wﬂh numeric values (\we.\‘u ad@\S
- Step 3: Evaluate L =S

5y
AVA

SN LT &t =545 = (ﬁn)z
., _ E)} (miﬁ)(n;i:} j o @ b) - m—Z.ns) A % ms-g - |
s vm ( =5 sa} wmr (7
. o IER _3 o P o
( Y ( (m DT s e

C\:(_.h )(%2) : .l A@_ (_“q(z\]'? @ ()1(23 -3

Ex 4) A sphere has volume 600m3
a) ‘Write an expression for the radius in exponent form
- b) What is the radius of thc spheerc to the nearst tenth of a metre"

~ ot ch}%i\;\d-_) Q). \I,_ E\T(?' | £ /‘f{::\

Noows> 3T h ‘“ 3\(((_,00 28 e 575?-7- |
bR r Wone eaved®r \@oo = 4’ ‘
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