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xponentials) Unit 4 > L/%‘*‘;dthivowﬁ“g'
Tentative TEST date
o _ d | oR L o
Big idea/Learning Goals orar X o | Yoy 15 & voidde!,

This unit introduces you to a new type of function — the exponential functien. There are mlany relationships in real
life that either grow or decay at a constant rate, for example: population growth, radioactive decay, inflation,
spread of viruses, or processing power of technological gadgets. These types of relationships can be modelled
with an exponential function. Before you learn about properties of this function, you must review exponent laws
from gr.9-10 and learn a new exponent law that allows you to work with rational (fraction) exponents. Keep in
mind that this year you will not know what the inverse of the exponential is. This is something that you will learn in
the gr.12 advanced functions course.

Corrections for the textbook answers:

Sec 4.2 #18 c) bm+4n

Sec 4.3#2d)-7776 #3d)1/7 #18a) 1/6 and — 1/6

Sec 4.5 #1c) neither, too hard if HA is not given 1! ratios will not be the same... #2a) decrease
Sec 4.7 #10c) P = 2! #14b) P=10"°(0.01)" 5 applications to reach 1 germ, so 6 to kill all
Review #5f fA(1/5)

Success Criteria

O I understand the new topics for this unit if | can do the practice questions in the textbook/handouts

(&)
¥ ; # of quest. done? Questions | had
Do/j A Date pages TOplCS You ma(a be asked to show them aj(lt:::cl;letryb‘;;: testt
Review of onent Laws & _20
b L— 23 Section 4.2 &Handout, # \:‘/ >
I Rational Exponents &
- Simplify Expressions with Expone s _
45 | Section 4.3 %WE WALt T X Y s -22
'Do)ﬁ Section 4.4 &tfandou
e by SAMDEB-Matching ial-and Error ( H,
e 67 | EE 1 | Toandod ) #1312y Hadnd 3) %531
QUITZno calculators
Introduction to Exponential Functions
811 Section 4.5 & two Handouts @Vﬁ) k L L
Transformations of Exponentials
12-13 Section 4.6 &‘ Handout) AL
'Dd'j — 14-15 Applicatio2,\9FEx/ponentials
S Section 4.7 & Handout/ [
REVEW ~—~—
X '\'Yiéc
Refléct - previous TEST mark , Overall mark now
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Review of Exponent Laws

1. Why do you think exponent notation was invented?
wsed Vit hand
@)K’f)tﬂbl?)b) = BL E%‘;c:::f:\{ M\;\,\, o A: w Yie
\QJ \'ﬁ
2. Summarize the 5 laws you learned in grade 9-10. 9"“’“ W\ L\a
Q/ azb &+w VJZG«‘ \90\34’/2 idj - Ar!\. o»j.;a move X\e 90&97/

Nchov\\'\ll QQW .

.&M—\L‘ Q.: \ﬂ(\\( A feSvU« k&) A,g%bwv}u va+/A\0

7
_ <\
m = = (b6® b
D 3. There will be several ways to simplify expressions, depending on what rule you start applying first. Final answers
should still match n tter what route you take. To make things easier try to uge the
DED law first and Y\RA va\l‘—( aw law last.

4. Apply the laws to the follomg examples as you simplify the questlons Leave everything as exact numbers, with
positive exponent answers.

@ .//'A
a (4x) x4’ - . e 4=2x)")7 :(Z'x’ y)?

=4y "Y( \3 >
= M/Z’)Lif.}f?&!”
\

“ 2y f\l\b o)

S—
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R
o[—
€
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Name:

Apply the laws to the following examples as you simplify the questions. Leave everything as exact numbers, with positive

exponent answers.
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Rational Exponent Law

a 5. In the examples below what is the power you should raise the base on each side to get the exponent to dissappear?

Conclude, how do radicals and exponents relate to each other?

1
A=r Y - \4 . 3JF/
Ja=1 L \ - \‘ W =x &
D 6. Write the ex i th 7. Whatis th ti | t: le? un
. pression in another way . at is the rational exponents rule? '?\O\IJQ(
2 ). T

@

3 I A S
RO REE

8. Reuwrite the following in a different notation. Simplify if possible. n Q‘”}“

(HINT if brackets or exponents are not there — insert them)

a6 b. {/2x° Q@ \‘1 JGay " o @ 16x’

:\‘(@‘/ - 3"{/“ “"’\(ﬁ ob@% - 15" 6 *\%

o = % ot b
Gl K

9. Simplify. Keep answers as exact reduced fractions and don’t leave answers with negative exponents.

2 —49° b. (—125)"%’ . (%Fﬁﬁ’}z‘
L = - = 5\ B %‘T % K
\o;v: . R © T5F s MR
i"lf o 8 x87 88> gg ¢

f.
> ‘(")é 3 8

)

¢ 27
—,afe_y-%\.\_i',% t%} —;%‘*%"5
@/ S \») T A
Y 2L ;%373\({-;;/ '

10. Simplify the following. Give a reason why you can’t cancel x% or divide 512 with 4.
2/512x6

( ) ‘ \f \/ /YLI 6k
v "/’5

\a\r&(\"l)
I

ZX

aﬂ»iip
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Simplify Expressions with Exponents

m 1. Explain why these are not equivalent:

%/277{ and (27x)%
Iy
KOU:S \ \or(* \

2. Simplify the following. Keep answers as exact reduced fractions and and don't leave answers with negative

exponents. eade Readids oF
@l /_/\f\jl 1n6 .
) (27xjy2)’3’/ e S [ a
23 y -*h - yag govte u. 2
C‘} 3,1 J ) Q)\(vb -0 MY 3 :3 N7
_ \(- ’5 , "f/g "J“(; _~_’_’_, = Uy 1 L —, 10
= % 'B*r\ 3 3“[1.) N T m ey m
(, "7’/3 - e 159 %
uPT 2y T L
3 Y RV Y m lowm
"‘L\S c. (256a‘2b2°)4 d. [3512](—76:51 |
& - Y5 L % 2
(] Al o : (3113/) o G €3, _\S‘"
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& ";'\ o _ \<,\V'L
= S %
43 ’
"\\7/ [ 25x
g )& 5x4
X
¥ dort ¥
oy Y
h [(x_ ] %
by "\%’i’(%\ ~ (1 _,ﬂ
b 2
oA = (=)
0 5 o\l
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/‘0 /(p 5
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Solve Equations by SAMDEB-Matching Bases-Trial&Error methods
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Solve Equations by SAMDEB-Matching Bases-Trial&Error methods

D When the variable is on the base, not i |7|2 the eéponent to solve it you must isolate it by using SH MBEB
When the variable is in the expopent, not on gpe base to solve it you must MO\)\Z\A %‘I\SES "3 ‘2%\“"\'\{ P°‘“’°’“

2
When the variable is in the exponent and ’bases cannot be matched you must use ’\\(\ QQ X egcor <
re o s will f/
1. Match the method to each given question. Then solve * ¢\' \B'Q W\ ’\’W\

a = 3 e 3=l
g - zu . Mﬁ’iﬁ\{m(rg\\m b v =81 %MW - ’Ymha«m(

,Q,ULSQS .
%‘{ )3; & P( w} &%gx“l) L‘ %37)} )ﬁ\

n

21:?3 - g\ ,_\gS&S’ 90\3
’7; TL. @ Q,“?)g’; 3}(% 32.25 _ \\%\1\1 o .

2. Practice SAMDEB method: 5
1 2
@ . gr2 b- @“%‘\ o B37-14(6x)s
16 ~/

AxG= M -5 >
Jr-a " (4-k6)
Lod - e
\ERYyA )
6= 8% bl
q 9 C b

= [ G Y
There are seve[al useful constants that are used for math e e/ ’bL/ 1
an < ;

nis called gg and Z= 3.1y \§‘1 2654 is used with ing circular
e is called v\\er S L ande =_Q B 28182 is used with exponential continuous growth/decay
consTon(

3. Practice trial & error method:
@ - L6 +5=10 b. 2-¢ =17 .
B &5 um%\ =\
’\“\ \S@\h\b*

026 by g =S

(00 = o " 3“\:) N
G T £ i A\
C)S_: 14 ’\‘)o SW‘“’A 22\ = q w‘}”

0(\% AN
(o«so\s \«@‘ ' M

)O |
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4. Practice matching bases method:
m a 3 :(D b 5§ —5 o TE.PE :@+5 /
2% — 30 ‘\DS*D"L bage e v+ [T %48
A
E 3

‘ “boases %= T —— "o
\Cbmwt U > e %\% o O <Q
1%’5\';(? Y= 2x A% _oxx\©
=6 v T 7
=S )’/’}« \qnore \soses
3, 3-x = VA?
2%¥ o
XD = WY
Seder =
o 47 L g ( e _ o B33 - 034
16 s 4
3 o oY edece \“; \wlﬁlﬁ L.\-'sx g@ Lg—> AARD . s’)
e = s
o o\ow \uw 2 M\"% L
Q 3)(("0 IR 2.‘-1 _1) \/O
=9 5 =5
‘ D“ Q-1 b
2 e 5 =5
v 1
x \Uhr\m ’b\w
(i’“f&w T YR
o D\' - g S';(- 'L:‘b
- “
.\o\g\“{ Vosr oY :
— *e L
24U = b
\j
“lb= -2

7
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Introduction to Exponentiam

1. Recall the shapes of the functlons you've Iearned so far (Ilnear quadratic, square root, cubic, cube root, rational,

absolute value) /@ _ )( \\ A/%/ - )(ng \7 j,

\\,\W %wl Sy col. e c“\fo’c z?)\;\\ L oJos\.J N

u 2. What makes an equation exponential? How can you recognize an exponential from a graph? (use technology to see)
How can you recognize an exponential from a table?

/“’ %" 0 "\IW\(AM‘L gy XL w Yo 2
e poyatial g :Yr (\\m

* K3 C*{DM\'\A ) \S
. "" 0\"%((:,&5 = rert N ¥

Ve ca)
’ & \o ocbe) . 7/‘”a e qces - ?‘?‘
= (up¢
\—a s ./» ’b Ar&‘,\lt( 'K\,
) R o VY caiog = YOy S R i

3. Give ar@b’of a base that creates exponential growth, and one for decay. Sketch these parent graphs. Are these
the only parent exponential graphs? Use technology to discuss why base can’t be negative or one.

ey, 2
S LiNeRE

ey,

No \/X\%S& e ¢ " 613'\5 %X/KM\YA Ob(ls
g\ RSE VS b w«wa chottes  Kov X A
s MB S ko o F % vary

| O \\l\‘\\"’
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&‘kf
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D 4. Write down the full transformed form for an exponential and then the simplified version. Explain the what the constant
control. Use the following example to show why simplified is algebraically the same.

y=—42)""+5> y———(8) +5

Yow %o S‘\‘*‘PQ"L‘O

o= Y am -2 y=-ua) xS
- 2 DL
= ¥
’b \/‘:\ Y\Q'\1A\V\5 \’/ L(“'}\X_\—g

N TS
=5 -5 Y=L [EE «S

QM;\)/}Q\% M \J’/ g:b \,(/

5. Make a note about HA and y-int for parent shapes %you find the domain, ranﬁ; HA and y-int if the parent

shape is transformed? Find these for the above example.

K- atis

?o{ q&n‘( 0\3(“(’\"5 o Wk = O
¢ . ,\n%\z)Qo V)

CCLn Sen '&(‘Dw\

The

skl .

o
Co¢ oasioomed -o\‘(P‘ i e d Lom @Aa
° \5-\\‘\' Qo O\) *Q% \sv W=\ .\] Siwphh
6. What type of function is each of the below tables? \'Qr *\
a. b. C. d. N\
X y \ '\J&' X y |° A\ﬂ ZYB X y b rovos X y res
10 74P 1 250y, YR 1T ypie | E=2
12 9 ¢ 2 5V ] £l 2 /29 22 2, RE 1
1 Al 3 10J55 1, 3 BGo7 | A 3 562 | L=%
16 13 %2 4 17243 4 plbet (8L 4 2
18 15 Jx)) 5 26044 DX 5 243 | & 2 5 1
20 17« 6 37¢ 4\ 6 729 6 0.5

:o \"\‘\wa :. %\A}a”’“\{ 0

o0 €% ij‘ \’[ho ° e%\{’m’l‘&zd
f %rovd e :

© . f
X y \« (0:\-‘05 s table e, just
L 22| -0 WA om each y value
2 22'2 _;1 - W6 Y catos
. =% )

AT ikt SRL
9 | 363 N u« ]0\0.,\»\ 3 . %
e 50 &p 9\,\ y\\\’ \ “P‘ -.% '_‘%L; < \

"% N - _ ey
“k\s’té DHW)“A. -C Z\'\ ’?;'\-.:/ \\c‘b .
way it MY Sww
%.\\m&":\l mtls. =%\ \“\\,{,0

10| Unit 4 11U Date:

Eu“tﬂ . \a./ b (“X\l\
'@(

7. Find the equations that will model %ach of the following.

2 e\fw‘*wy

L—Q o\ +L\

A A \ - ,. -+ h Make a nnte nf the it tn find the ‘h’

exponentials Page 10
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7. Find the equations that will model each of the following.

)
T

e _ - b= a\,"n, Q\‘ ((,,}I.G) b. Make a note of the shoriout to finc'iithe b’ if HA is y=0.
3 17.49783 o = 0 tC
6 71.6182 b= @)
: 1
9 314.7336 D Dc nL <0
12 1406.839 .
15 | 6312.711
18 28350.5 @ Qb= 9(\0 12 (

Hori\zi)n‘t:I (Siymptote at@ c (D €S = ?(\03 s
ye i ’
3.C2 0«1 e \3)\35) Mﬂ K? o= P

Ly’ = b
\$S= al’ o) o ©
165 = v(165) -
ug <ov
C. ~ _ A
@ ] by el ] gL 0
o 8 4int ] ) \ - (1)
T 2w =y
3| 105 ” 3 =b X (1 1
4 | 525 NES 3
5 | 2625 ! C D ( 7\ !

Horizontal asymptote at@”

d. .A= &\01 t3 \{\'-(21'3 ) e.

61 1
"?): C\.\O * ’5 . \‘(Pt
Fe]o TR T T T Ty
TG \ =1125ﬁ'=-’5

41 Q*“LB) l%)

\«@"3: _ _ D=z(5.298 _ _.
A | T

Sinee

1
gy g Dolow BR
)

i

5
\\c’BQ)>+L‘j 9*{\\'13
2= -1\ Y, * Y
—b-= - \

10
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Transformations of Exponentials

This is often useful for solving exponentials that involve
addition/subtraction of same base, as well as for

sketching. \&0\/} Y\O\/ o @U\\\%.

D 1. Clarify how to separate a simplified exponential 2***. 2. Solve 3”1§32x =234

3. Reuwrite in simplified form, state the parent function and then sketch.

m
a. m b. c. m N ar'\ - an- o
2
y=05"+6 ¥y =-4(0.8)""* y=0.5(2.5)3 —4 /

Y=-4 05 (o%\ 5 (‘jc S(as)k"? -y
\1’ Y &0%3 0@ :) 05(‘;’3%(9%3/1 -y

\"v —43r (0 [0\1) 40 ; " /@\3
?m{,ﬂ' : \54 \) :i{ \\,/ 05 K'),. S\»I; K’ls-m\ -\
C 1 )
< -aar ey AR} .f«z (o ‘1\«) 1
0 - eee) §
Z ko XM’“X( 5 \)c 03\,\"'_939‘@%

é\S\f"'“ — (XQQ)P\’L \IKP\{CM (GW\?HQ

st
,QQV\M")"\X L=\
2

W

& doan

11
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4. State the parent and transformations of each of the following(themrewrite in simglified ssorm and restate the parent and
trasnformations. Sketch. o\

a. m b. C. q‘g.

lx—4

y=235)""-3 y=-3(16)" $=-05(4)"* +8

AT > (S () 0

Pl 1o
1

F#s(0aay - 17 126]

X ) ey W26 g
V(Mrev\ - \’1 Q\l(\ Uvj o= /\\\—_\( ‘w&/\{‘i\iﬂi’:‘:\
w= %669 qeet S - yeheal Snak
ﬂ .
}\,\é«:;ﬁ\,gc’? _9 Ak Jown (=0 «¥Wk
w7

Wi

E 5. Describe what transformations must be done, and ip‘what order, for the function y =2(4.5)" +1 be become

y — 4-56—3):

12
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s . Ll
Application of Exponentials \y=a +
J

D 1. Most real life word problems of growth or decay have a horizontal asymptote a@Nhat is the equation usually used
for word problems? Explain the significance of EACH letter in the context of a word problems.

L e pl c'dvj
= 'y ~ Hnal amount, 4 r
6 Okb 3 T~ \)O\(\b\/k\‘e ’U\Sv\«.&la ’\W

QDO\ W“’*L o O \h\\‘\O& O\MOM—E
? ?ﬁ{ 6 9 \or:: %(bvm’\ /a\uw& pﬁC\Q\Q (\m* ro\\L>

2. Summarlze how to find the ‘b’4h the equation. 3. Clarify the differences between growth factor and

LS * ”/Acwk\f,. ! ) L= % growth rate for f(x):125(‘1‘i%‘)x
holi-le” b= Sk b=1.32 L'.WM) VRS

. o \;':/ \ XY '\« L-{ \n

s 7y @ —

e !7‘“0\%“6&:; vt 3 s Jocomek ¥ 7 b= 14y = 0.32
4. Assign variables and set up the models for the following word problems. \‘27/ = \ xY =22 /

m a. The value of the$250 thotsand)é~ b. The 40 grams of radioactive matter ~ c¢. The 200 fruit fly populanon@

cottage increases by 0.1% every 3 within a mass decays a@ every 30 every 5 days.

weeks. sk seconds. o0
s werls T 0 7\
;)\ 1’50(130\\ 0\)\\3 oyaws b= \— 002 Auys

Y=0.00! j' q&):{imic ifg

e

5. Assign variables and set up the models for th foIIowmg wo probI ms. Thegﬁolve the question.
a. A certain strain of yeast cell doubles b. How long will it take for a{l gram c. For a biology experiment, the \r\\*\&& &

under certain conditions every 20 sample of golonium-ZIO”tc(Iose 3 f adnumber of cells present ig 10007 After
minutes. If there were 350 initially, its radioactivity if its falf lifejs 140 4 hours the count is estimated to be

how many will there be in 3 hours} days? Y 256 000, What is th@per@
= 7

gy L, v

¥4
Cc\\s ‘8 &\o f L/A\w; 751,000 = [l (&\T

\\%03 'bSO&?«\ \‘, Q}\wo " looo |po:/

= 3P &7/) %faws A b = 1 ,Luw

= BSD&S\I) . (s %(Ws ol 2 Z
\X4 700 1 Ao %49 o Rase
f,)’ -
A(\PPRAI \L L G g\‘ﬂ%
vawe ot T 4* bl/ Sp= U
walh A’Y’Q’\ o 1 N
S \2 2 k'ﬂi Y 2 13
S
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6. Solve the following problems: ’a(o

a. m

A drug'€ effectifeness decrea‘jée a
hour the250mg drug is onl§
hour How effective is the drug after

[ b =\-v

\olﬁ’o

-7

vz~
ow longywill it take for
52m

A b ) b=7
«'passes. Each " Carbon-14 has o m Determine the % of
as the previous original carbon left after 100(@3.——* X

1009

inutes? (If no initial amount is given, assum is the initial amount)

ag X /26: (O (-gg

\3/ 3\0 (0 O\SB n /D\jc%g,ha/g A&w\%\\r‘*ﬂ cocbon

= A A ma.

e dose to reach the low Ievel of Some pre-historic cave paintings were discovered in a cave

in France. If the paint contained_48%,of the orinial carbon-

;"“ M 14, estimate th f th g
— 60 , estimate the age o € painting. o ~
g\ﬂl \3 5; = ABO (0 lc‘g> X= ? F\\‘\&l A, =

259

25V

d.

%6330 5
. \0-10%) Ow\‘l g = &_\é}s §3305< )

R
o205 - (0953 18= 100(L V™ | s

o Ag(04) PREP RGOS 6Ok yes.
% b . 5% /Q"’bL/'\z )
@521\9‘ . A= \¥3b win-

Health officials found traces in radium-/ After an oven is turned on, its temperature, T, is represented by the equation

F beneath the local library. After 6, _ _ —0.1m .
days they observed that a certain }% T =400 350(3 2) , where m represents the number of minutes

amount of the substance decayed to after the oven is turned on and T represents the temperature of the oven, in

of its @Determme the degrees Fahrenheit. About how many minutes does it take for the oven's
«/— \x,(\l&,\awh temperature to reach 300)(? Show your work and/or explain how you arrived

¢ half-life of radium-F.
- -7
b=y €=

i
- %\

éﬁ«’
R=\3% Ao

WHR

- 3= Y0 3N (29)
/

"\

Ag at an answer. ’0‘\)”\
10D /o

K=
qedh) _odm
e ~l0= — 350 (2.3
Lk 00 3g
SR
4 bl -10|

0% = (323
 Jo027)

_,O\\M =

V(e Jo 32

\))\m\*u -C*le

_,0‘\\”\ "'\‘Q(o "
\Dv(o vv\‘\V\VA“'

14
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