Algebra 1 Ch 6 Notes: Exponential Functions

Exponents Day 1 Notes: Simplifying Exponential Expressions

Learning Objectives:
1) Multiply exponential expressions with one or more like bases
2) Raise exponential expressions to a power (power of a power/product)

Key Vocabulary:

Coefficient: 3
v H""{?éfiff L —(qu mf) wa,f“a@E@E., @'){
b WI/LQVL \/Du qre (é 5{#@9, ;“\’3 (3 r)oa@”" 4‘@

Exponent: 3
What does x* mean? NIt What does x3 mean? Aot

- )fi ¥ L
Simplify the following expression: x* - X3, VARERDN ﬁ o

N e 3
‘e *
ERROR ALERT! How are these expressions different? —42 and (—4)?
. (Y Lf) A

Helpful values to have memorized...
123 112 = }g(‘ “)& “%”"!& 13m l
22 =4 122—2‘1 2=_¢%
32=9 132 = 33 =_27
4% =16 42ﬂl E 43 = [\
52= 1§ 152 = 20§ 5% = 10§
62 = (}b 63 = 2
72 = M9 7% = .
8% = _M_ 83 — __)“ -
10% = _} QY 103 = _jpe0
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Algebra1l Ch 6 Notes: Exponential Functions

Multiplying with the same base:

@@w‘?ﬁ [ 1{”

Examples: Simplify each of the following expressions. Leave in exponential form. Evaluate expressions with
numerical bases and powers of 4 or lower, Y

Y
1. 25.28 13 2.a% a 3.(-3)%- (=3 /.
Z “ G

1 L
o), f,l . WM é"?»*‘\ oy '%t’l‘ e
You try #4 51 peurentheses (bpar F4
4. (—4)% (—)* 5.9y
(-9)° y g
6. =5z’ -32° 7. (6x2y3)(4x3y%) You try! 8. 2y%z*-3y%z°

)52 Z%XS@% éa?"g ©

Simplifying a Power to Power
ﬁ@{;ﬁ% Ao Dose , Thy Hfz 2l —)’9{1@ @af}“’v ned )70

Examples: Simplify each of the following expressions. Leave in exponential form.

213 b 5% 3y2 , U
9, (x%) % 10. (¥5) 20 11. (2% 5 b — ‘{
You try!
(s I
12. (a®)’ o 13. 61, 22 5. % |

Simplifying Power of a Product

fh{%jilt 15%;% € ‘H‘\? Q% ey ”%”@ Eﬁ“ﬁa{?i& ‘if” MW ’ ﬂ‘@ a4
) - We (AL Gy

Examples: Simplify each of the following expressions. Leave in exponential form,
16. (xy)? 17. (315 18. (—4x)?

BN s
% ’ Uy
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Algebra 1 Ch 6 Notes: Exponential Functions

You try!
19. (5x%)3 20. (—2y%)* 21. (—g3h)®
- P Ly i
. (g |
o aQ | ‘
NV »ﬂﬁ””‘”’ () %
e . a— «w-w - p o ]
Examples: Simplify each expression. i : ¥ j
22. (3xy?)3 - x* 23, (—vwh)? - 2ow? S A
2 (9 "2,

g

7%_@_)

You try!
24) (~4ab?)?-8a°h 25. (4g5n2)" - 2gh

(e b’ Ga’ b lf?’ 5140 5 })
s b0 b b 'fr 6" 12g
(128a7b 128 o} )

SUMMARY Praperties (so far):

Product-of-Powers Property: For all nonzero numbers x and all integers m and #,
A
XMyt = 5+ )
Power-of-a-Power Property: For all nonzero number x and all integers m and »,
-
(xm)n = x(OL D)
Power-of-a-Product Property: For all nonzero numbers x and p, and any integer #,

(xy)™ = () - (yB)
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Algebra 1 Ch 6 Notes: Exponential Functions

Exponents Day 2 Notes: More Simplifying

Learning Objectives:

1) Divide exponential expressions with one or more like bases

2) Raise rational exponential expressions to a power (power of a quotient)

3) Raise expressions to the zero power

4) Rewrite negatlve exponents as posmve exponents and/or apply exponentlal properties

 'Warm up: ’
D (3;:3 )3 iz squivalent to: 2)% 9 2) Which of the following is aquivalent to the ineguality
X

4x 8:»8}1:+16 1
ot L??gw% By dlke
Y ' e e %
C 2 . % Y +16
f?ﬂ W;(@ -} ko

ab Q0@ G g A A “‘"”7“"{ ?W

What does — mean? e L e b 2
a

G -

Dividing with the Same Base }f‘ . ffé Hhe Vo >y g th A At be

nuweratoe = douowm lretor E

3.

(2)4 ‘ )

2a® a® .. .
Challenge Problem: Simplifyais-fa—z - jmgm

pg. 5 2
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Algebra 1l Ch 6 Notes: Exponential Functions

2 2 o )
Explore: What does (E) mean? @ = i”:; h iﬂ?
4' ﬁ"‘“" Y cﬁ"’“ tl e i :"" ST

Y ¥ + 1%

Taking the Power of a Quotient (fraction)

A N ) ; f [
dicicbabe He pouer o atd et

%_
For #7 — 13: Simplify each expression. For numerical bases to the power of 4 or less, cvaluate the expression.
2\ 3 . _4\3 y51 2
7.) e () 0 (%) to. (35)
7 5 ,; w y
22 g “‘““L Lﬂ é N e Qf’i i
. 5 A
O

s T

T
wé» ( ﬁ% "Z}#QJF;A ) é-*’? § b
e
Cha]lenge Problems: Slmﬁghfy each expression. W A ye
"\ N &l i
A, ( ) pred o e éi
xy> . B0
&
- %%’ >
Zero Exp\‘nent FILL IN THIS TABLE
x? 1-xx'x
ll b
x [
Negative Exponents x0 ]
1\ ! Y
e fﬁ?l - fm x—Z \j v ¥

e -
#het L,

) #

‘s,gémma “QLZ‘ (/“;;K
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Algebra 1 Ch 6 Notes: Exponential Functions

For #15 26: Simplify each expression so that there are no negative or zero exponents in your answer.

15. a° 16. 5x° cAH§ 17. —6-(392,568,132.873)"
¥ © \ & (1) = -1

90" 12 5 w117 49

=7

18. 571 J»»;,WL )
g 2

You try #21 — 26!

21, (—24x% + 10x*y19)0 22, —16b° 23, 2(7x%)°
\7L] —lely= <1k 200)= 2
-1 1 -3
24. 14 | 25. = )'2}"::* bY 26. 3 Lo

M 37 27

For #27 - 32: Slm 11fy each expression so that there are no negative or gelo exponents in your answer.
o 3910 AT e 5352 %'3
27, 28, }( \

x7y-3 b354

\35

P 'z
You try! 2 §
25 4 : x5 —z x y"“““é“"’“"**

2 7
2‘"3 . x7 S 32.

Nes
o J
Challenge- P?o%/

Simplify each expression.

2
- ’ gjg:i LD g2 -2
C. i;b‘zé;m = . - - D. (r::)
1.9 E ﬂf;&,{eﬁ# v Pl \p f{%fm:z%-”mm m
L %’% ret Décanse o nea . SALPORTE
pe ] Chmmwlz ; %»lv\zb e fr Vﬁz @&j

<2 Y\ “H :i | g
S SAV; '

oy 27 -z L
\ > b B 4 5, . Q
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Algebra 1 Ch 6 Notes: Exponential Functions

Exponent Properties Summary

Product-of-Powers Property: For all nonzero numbers x and all integers m and n,
XMyt = ymtn

Power-of-a-Power Property: For all nonzero number x and all integers m and n,
i I (xm)n.. ——L

Power-of-a-Product Property: For all nonzero numbers x and y, and any integer »,

(xy)™ = x"y™

Quotient-of-Powers: For all nonzero numbers a and any positive integers m and n, m > n,

am

o = a(m_n)
an

Power-of-a-Quotient Property: For all real numbers ¢ and b, b#0, and a positive integer m,

G = eo

Zero Exponents: For all real numbers a such that a # 0, a’® =1

- 1 1
Negative Exponents: For all real numbers a such thata # 0, @ 1= p and ol a

b

a’“ % ‘ \ Qfm

¥\ =

o a

LR
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Algebra 1

6.1: Solving Exponential Equations

Learning Objectives:
1) Solve exponential equations (where the variable is in the exponent!)

It is helpful to recognize perfect squares, cubes, fourths and fifths when solving exponential equations.

Ch 6 Notes: Exponential Functions

Fill in the following table. We have done a few for you and shaded squares are “bonus”.

1 1 1 1 l
2 4 8 J@ %EZ
3 7 2 g | 4

) 10 Y 150 10 24
5 25

6 36

7 49

Bz

’ ol

1 oo

u 12

12 ) Lf#Ly{

13 Z{Qéﬁf

14 P @? i@

15 22¢

pg. 8
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Algebra 1 g . %“”/ Ch 6 Notes: Exponential Functions

Exploration #1: Which of the following expressions below are equivalent to 927 Choose all that apply.

@3“ =% 811 @(%)—2 @ v @ YOR ﬁ{&) (;

C%)ifQ% ) f? ~¢( ;?Q;

—|--Exploration #2: Rewrite the expression 645 inas. many ways as you ¢an thinking of by changing the base and
the power, Hint: Use bases that go into 64 like 2, 4,7

TN e T M WL % ML
178", (68" ’ . ( ) ¢
éﬁiéﬁ 57) QY::”‘R L.{\g j ¢
e W Lo} Wl (L) Ao
@3{!”@2 (:) ) 3; Jf Lf »Q}!(Mﬁ L_{yw}

Exploration #3: Which ofthe-followifig cxXpressions are equlvalent to 49%7 Choose all that apply.

.oV AT 2 1
@ 7% iﬁi}ﬁ () ) = jf ) C) 24.5 @(?E )
e {2)t

=49%

Solving Exponential Equations using the same base. Example: 35% = 9¥74

k,’

Step #1: Rewrite both equations using the same base. . T (3 ’
| st 7 f
| Step #2: Set the exponents equal to each other. (@M a )7 sei5 w> ?} - %

| Step #3: Solve the resulting equation for the variable.

Example 1: Solve the following Exponential Equations:

a.) 6x—36 b) 255 =8 \
b= (g 55 Z
N XF57

You tryl j Py }7

d) ¥ = 25 e') 141,2%,.34 o T21

. = -
o - Y * 29 s ®
£ Aey! =
K= - F L 2¢-G= %
e 6 T = {
pg. 10 };{ M 2 www.washoeschools.net/DRHSmath
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Algebra 1

Ch 6 Notes: Exponential Functions

Solving Multi-Step Exponential Equations:

Example: 2(3)5x = 162
Step #1: Isolate the base.

Step #2: Rewrite both equations using the same base

Step #3: Set the exponents equal to each other

Step #4: Solve the resulting equation for the variable

Examp}e 2: Solve the following Exponential Equations

.
) S 4
dy ! L (2) =
1A ) (% )
e 2 ¥ - :; 2
o zj:;j - 2’ m?

. F
) oy W e 7Y
.ﬁf 4

M é‘:j” o éﬁ"’ E—
Example 3: Describe and correct the error a student made when solving the equation 8%+ = 22%75,

!
g g R
'[23)x+3 =it
:23&%3 21;;_

pg. 11
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Algebra 1

For Examples 4 — 6: Solve each equation for the variable.
4) 5+ 2 =27 53 7+1=4
=\ =

VR
y e 3

Ch 6 Notes: Exponential Functions

g}w*}g\ o gt} N
&”’*M--m-,-u—.,mxw’“’”*”‘(wﬂ
You try!
- gy 65—1 o dx+1l feit
7) 2 -3 =5 @ =0} 9y 455+ 43 = 19
REVIEW:
For examples 10 and 11: Solve each the systems using substitution.
10) )
-3x=3y=3 x+3y=1

pe. 12
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Algebra 1 Ch 6 Notes: Exponential Functions

6.2 Day 1 Notes: Graphing Exponential Functions

Learning Objectives:
1) Graph basic exponential functions and identify as exponential growth or decay.
2) Identify the domain/range and asymptotes of an exponential function.
3) Distinguish between linear functions and exponential functions.

Warm up:
1 y {=24+35m

One end of a spring is attached to a ceiling. Whenan

"
(0,2) k object of mass m kilograms is attached to the other
P o) -y end of the spring, the spring stretches o a length of

p0) ¢ centimeters as shown in the equation above. What
is m when { 15737

~T(o,-4) A) 14
B) 277
gy 9

In the xy-plane above, line £ is parallel to line k.
What is the value of p ? D) 2795

A) 4
B) 5
C) 8
D) 10

Key Vocabulary

Exponential Function:
A function of the form f(x) = @+ b* wherea # 0,b > 0,and b # 1.

LINEAR functions change by a constant amount (difference). A table of values will make clear
you are adding/subtracting a fixed amount every change in x.

Bonus: Exponential functions are continuous functions (when their domain is all real numbers).

Exponential | 9 4 8,1b,32,.--..

: 7 P A
funchon X2 w2 X2

-\ |

RGCOL.“ O =

0

pg. 13 www.washoeschools.net/DRHSmath




Algebra 1 Ch 6 Notes

Exponential Growth: When f(x) = a- ’Fx and b > 1

Example 1: Use a table of values to graph the bOSe

: Exponential Functions

Ir

function y = &*

x Y=

2= 1 +(3)

2=y
Example 2: Graph each exponential growth function. ,
a) f(x) =8* , b) f(x) =& 4
- 3" | =\ | 2
o || J" ° | ' ‘! i
I |3 4 b 4 _
e _e
You Try! ¢) f(x) = §* You Try! d) f(x) =86
. -
x y - - x y
-\ | s SER T
o | - o | ‘
'\ | 5 | { Vv
/ /
Characteristics of the graphs o g
When b > 1, f(x) has exponential_QADWHZIN HHH
e There is a horizontal asymptote Glong the x-axis %t y= O.D <
e For exponential growth, f(x) moves away from the lorizontal HA-F -
asympfofe as the function movgs to the right. EEEEEEE
¢ There is an anchor point «¢0, 1.0  [OC ¥
¢ Domain; al numbers .
eRange( y >0 fix)=4
e The larger the base number, the faster the function grows in Escisoiiatitil
height as the function moves to the right. P
Growth

pg. 14
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Algebra 1 Ch 6 Notes: Exponential Functions

(h, k) Form of an Exponential Function: f(x) = b*  + £

o /v will shifi the graph lefi or right
ok will shift the graph up and down
e horizontal asymptote is the equatio

Example 3: Graph each function below. Identify each as growth or decay, find the domain/range,
transformations, and give the equation of the asymptote.

— yx-1 R
@(:2)3\_}% 4 Domain: AW 1Al s b) y=2 +«0 pomain: A1l Y€QI Hs
kase ] A f Range: 9 >4 T H Range:
ll Transformations: | Traniforanitionss
e righﬂ, wp 4 : !! \ee+
|

GrowDDecay? Grontipecay?

28 Asymptote: H =4 Asymptote: Lﬂ =0

M

i'
x ¥y !l x Yy
|
v I v
)Y =0 Domain: Rll 7eAl W You Try! d) y= 551 =2 popain: RH| vEAN H'S
vose y Jr Range: I‘,, 20 . Range: LJ'?'Z-
1 Transformations: 1 1‘ Transformations:
| vighy S / (ef+ | down2
ecay? / ecay?
< =) >x  Asymptote: y =0 < 4 >. Asymptote
_ . .
x y X y
v A J
ﬂ\
YouTryle)y =43 +1 A
/
Domain: AW\ Feal #'S @Decay? x y )
Range: 37! Asymptote: \jf-'-l & =
Transformations:
right 3 , wp |
R

pg. 15 www.washoeschools.net/DRHSmath




Algebra 1 Ch 6 Notes: Exponential Functions

Exponential Decay: When f(x) =a-b* and0<b<1

x
Example 4: Use a table of values to graph the function y = G)

\
Example 5: Graph each exponential decay function.
1 X ¥ 1 X
D@ =) Tt W@ =G T
X y _ x y
-\ [ 3 -\ [ 4
0 | 0|\
\ ! 8
L [ 73 L SSEEESH V[ A S====N
Characteristics of the graphs of Exponential Decay
y
e There is a horizontal asymptote along the x-axis (at y = 0.) Ei“ T
e For exponential decay, f(x) moves toward the horizontal - W
asymptote as the function moves to the right. i N
e There is an anchor point at (0, 1). < >
e Domain: all real numbers i '
e Range: y>0 H
e The SMALLER the base number, the faster the function grows s
X
in height as the function moves to the left. g(x) = (l) will 5
0 < 0 = (L
grow faster to the left than f(x) = (E) 3 flx) = 4
Exponential
Decay

pg. 16 www.washoeschools.net/DRHSmath




Algebra 1

Example 6: Graph each function below. Identity each as growth or decay, find the domain/range and give the

equation of the asymptote.

»y=(E"+0 Domain: AIL Y| 'S

SPH

Range: U 70
¥ ¥
A Transformations: A
T \efF+ Py
\ Growth/ |“?
Asymptote: 3 = 0 , \ L

* 5

Ch 6 Notes: Exponential Functions

Domain: “". Y@al #S
Range: /) 7-3

Transformations:

\&64+1) down 3

Growth/DDeeaw?
Asymptote: g - "3

.2 ¥

Domain:““ f!ﬂl “ 'S You Try!d) y =
Range: 97 l v
Transformations:
uup\
Growth/Pecay)

Asymptote: q: l

A

M

c, Y

Rate of Change
e For allifie, the rate of change (or 9E—
e For an expoenential’graph, the rate of change is not the same for the entire curve.
e For expenentiglgrowth, the rate of change

C ASES as the function moves to the right. We
can see this by looking at how the graph gets stee ion moves to the right.

as the function moves to the right. We can

e For expenentialdeeay, the rate of change

see this by looking at how the graph gets less steep as the Enction moves to the right.

pg. 17

) stays the same for the entire line.

www.washoeschools.net/DRHSmath
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Range: g-’ "SL

Transformations:

rigir- 4 ,down 2

Growth 'm
Asymptote: \o = -2

X
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Algebra 1 Ch 6 Notes: Exponential Functions

Example 7: Graph the following functions, then classify as linear or exponential.

) \ b) 7'
I‘ ?‘ X f\
| T

Yy
x | y 1 /ﬁ 3 |
i -2 | [= \P\W
= m )+3 ] 2 / N
=1 !_1 Jf?’ < > -1 § x‘s: >
il fos / +¥3 RAD dRmREI 0 ] 2 £X3
1 ls " aR|

N3 1 || s
2 [} L 5 \\yﬂE)cponenti&Q

Can you explain how to identify types of functions?

a) a linear function? b) an exponential function?

A ~ What if you have a table, but no graph?

>

To recognize if a function is linear or exponential without an equation or graph, look at the differences of
the y-values.

e If the first differences are constant (the same), then the table represents a linear function.
Example: §5,7,9,11, ...

2 +1\'-52 - Lure o

e Ifthe ratio of consecutive y-values is constant, then the table represents an exponential function.
Example: é:,?;}’?\,_s,l,
_xa x> — E )tpm

Example 8: Based on each table, tell whether the function is linear, exponential, or neither.

a) ) W 3| _2|=1|0| 1] 2
3| —gl-3l6 | 1| 2
1] 1] 1
gl - | = | = | 1| 2 4
y|-7|-5|-3|-1]| 1| 3 8. .42 w2 x2-
B —— N T T T
e Expona ntia\
L{.V\D.o.z("
c) d)
x [-3|-2|-1| 0| 1] 2 | 3|2 |1 0 |1
y|l ol 4| 1|o0] 1 4
A A a& z‘ =’
VT ALY g

pg. 18




Algebra 1

e) y=>5*
Q*Pwﬂ‘““-o

You try! Linear, exponential, or neither?
g y=@-2)*-3
Neitne

1) 2x+3y=9

Nonsoor

Example 9: Given f(x) and f(x) + k as graphed below...

Ch 6 Notes: Exponential Functions

he-3

Jx)+ k

9] y=—-4x+5
gemx‘\-b
LingoS
P
woy=(5)
) x |—2|-1]o0| 1] 2
y |12 5|0 |-3]|-4
e c\ne
find the value of k.
f(x)q
|
/ /
[ -

/

/

pg. 19
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Algebra 1 Ch 6 Notes: Exponential Functions

6.2 Day 2: Transformations of Exponential Functions f(x) = a-b* ™" + k

Learning Objectives:
1) Graph transformations of exponential functions.
2) Identify the anchor point and transformations.
3) Identify the domain/range and equation of the asymptote.

Warm up:

1) 1f 16 + 4x is 10 more than 14, what is the For what value of n is [n—1|+1 equalto0?
value of 8x 7

55 loionY

D 2

/ M.‘{ 1= 1"{ (BT There is no such value of 2.

B)

\n-1/tl1=0

Are the following exponential functions examples of growph or decay?

Dy=1@F br@=s@ oy=-7@R o y-20F
Y | q ( — X
+ X s d

pg. 20 %mw*h d aca a"ro w % www.washoeschools.net MRHSmath
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Algebra 1

Transformations of Exponential Functions:

Ch 6 Notes: Exponential Functions

Method #1

1) Graph the horizontal asymptote,
, as a dotted line.

2) Plot the anchor point (h,a + k). (b° = 1)

3) Check for reflections and translations using

a, b, h, and k.

Example 1: Graph the following exponential functions. Graph the HA. Identify the D, R, and transformations.
Telld:fhether thze graph models growth or decay.
D

hee

a) y= 4-'1'—3

2 X

Domain:

Range:

Transformations:

Growth/Decay? =

Asymptote:

X Y ~

~|

!
Yo
<

S,

\l-

V|~ R
tt

ol

K

e

1y

)

)
O

0
|
A

pg. 21

Method #2

et v

Mol ply \ -va

Frupslafed

la fed

L2 D)

B yZZ-(I)HS—l

Domain:
Range:

Transformations

Growth/Decay?
Asymptote:

y=ab* " +k,a+0

bz by | 4

+h +|

).—-

www.washoeschools.net/DRHSmath




Algebra 1 4
. el
¢) y=2- +1 ?

Domain: ]

Range: i

Transformations:

L 2
vi

Growth/Decay?

Asymptote:

Tt

< | Xt :7'/}

Ch 6 Notes: Exponential Functions

+5
d) y:4-' '

Domain:

Range:

Asymptote:

Transformations:

Growth/Decay?

‘|

L

S e
\
P < @

Example 2: Describe the transformation on f(x) that created g(x).

Choose all that apply.

a) f(x) is shifted down 2.

b) f(x) is shifted left 1.

¢) f(x) was vertically reflected.

d) the base of f(x) was changed to its reciprocal.

Example 3: Which statement below is true?

pg. 22

it

- -
{l .

s il

B A A

[T 1 / <) ] A. f(x) grows faster than g(x).
- f(x) / B. g(x) grows faster than f(x).
/ / C. f(x) and g(x) grow at the same rate of change.
q- / 2; D. It is impossible to determine which function grows faster.
1_-!—:‘ l+
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Algebra 1 Ch 6 Notes: Exponential Functions

Example 4: Graph the following exponential functions. Identify D, R, and Transformations.
_ 1 x . 1 x

» =) A b y==fc)

Domain: |L Domain: 2

Rge. 470 | TN || rese 4 2

Transformations: _ Transfodsﬁons:
Mmoo |® reHesred

Gmwt 3 Growt

Asymptote:

ecay?

Asymptote: ™

3;0 | v 3:0 7
X Y: @) x y
=1 k.
0

o | 1 |y~
[ ey /ﬁ | Uy

You try parts ¢ and d!

¢) f(x) = 3% \Qk)( I . ? d) h(x) = —3**1 u,\r}

Domain: d

|

AV
=<
L
y) 0
\
W

e
A
ol

A

Domain:

Range: 370 - | Range: Y L D

Transt{aﬂjﬂor: l [wrﬁlﬂ: l

Grow ecay?
Asymptote: 9]-;'/0 : Asymptote:
J w=()
l | vV v \
— ﬂ v
x = | *

x=| =2

J{}
vz 0 | & | %~ ..?
! Sk 5
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Algebra 1 Ch 6 Notes: Exponential Functions

Example 5: Graph the following exponential functions. Identify D, R, and Trans tions.
a)yz—z‘“ﬁl 1 vY YouTry!'b) y =348 + 2

Range x 1 Range: 3 AQ\
ransformations: Transformations:
H s
g v
e%ﬁ:;!? ) : GI'D“?t

5 — Asymptote:
Asymptote:
= ~
J x y
X ¥y \

=l | ' k2 ="
) I = =2

K
l DK -

\

VIEVIRN

M

Example 6: Consider f(x) and g(x), where g(x) is a result

of transformations of f(x), such that g(x) = k- f(x) + h. i e
Which options below could be the values of & and /? /
/
A k=-2,h=-4
B) k=2h=—4 f) < '
C) k=4h=-2
D) k=—-4h=-2 90 /




Algebra 1 Ch 6 Notes: Exponential Functions

6.3: Writing an Equation for a Geometric Sequence/Exponential Function

Learning Objectives:
1) Write an equation for a geometric sequence in exponential function notation and
recursive notation.
2) Use geometric sequences to model real life problems.

ﬁ;m-Up: : : \\
X wix) )

X
1) §alim wants t6 purchase tickets from a vendor to 2) i -1 -3,
watch a terinig match. The véndor charges o C-f-wf«w- 3 1 :,
qnajwﬁihe355rvi6é fee for processing the purchaseof - W -
the tickets. The equation T= 151 + 12 represents 1
the total amount T, in dollars, Salim will pay for 4 3 3
s tickets, What does 12 represent in the equation? 5 -1 5

A} The price of one tleket, in dollars .
) ) Thep ? ¢ The table abave shows some values of the

{T i} The amount of the service fee, in dollars

‘ _ o funciions w and & For which value of x i
¢2) The total amount, in dollars, Salim will pay for

wix)+ Hx)=x ¥

aneticket
D) The total amount; in doliars, Salim will pay for ‘d‘} 1 ' e
arly mumber of tickets BTy ByelE e

C) 3
N\ o /
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Key Vocabulary: ‘ _
Geometric Sequence y Aot Exponential Function i@ﬁ e Y ihupus
_ i (p fou v I S o L
}L gf uestec W ﬁg ' éf g S PURCTT BV e Yol ¥ PR
Ui s, e b s fat tﬁfﬂ s
Writing an equation of the expongntlal functions: f (x) = a - b*

1. Determine if the function is exponential.

2.7 Tdentify the valueof “b”
3. Create an equation using the initial value, a, and the value of b. f(x) = the output
a = the initial value (when b = 0)
b = base (multiplier)
x = the input

For Examples 1 —7: Write the function for each exponential function or geometric sequence.

7. 641641, 8: 10, 50,250, 1250,

..... I .
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For Examples 9 — 10: a, Write an equation for each function or sequence. b. Find f(7).
9. 10 :
3 .

18 | 54

Q
b

Fu=2 ?J;

SENUEE Al Lo

vl

UL =219
= eu(d) - %’j?’tz‘f’ééb =437

For Examples 11 — 12: a. Write an equation for each function or sequence. b. Find f(8).

-5

1. 32,16,8,4, .. 12. %%15
\3: }iw b=9S
oot N
A=t (3 K
- ot ) B 2 Wl g
)T R 2 \f/(ﬂ - l_?t]/?(gf) Al |

Example 13: Suppose a ball is dropped from a height of 16 meters and it bounces up to 75% of its previous
height after each bounce. Write an equation that will represent the height of the ball after “x” bounces.

a= | b= %9:’ ,7<f(x)= “0[%)54 Or ;p/[%«)fﬁfé/r’?g)g

How high will the ball be after 10 bounces? (use a calculator) . o\ 1@
)Q{%B = Go] metes hisd

Example 14: A pendulum swings 80 ¢cm on its first swing, 76 cm on its second swing, 72.2 ¢m on its third
swing, and 68.59 cm on its fourth swing, Find the length of the 12" swing. (Hint: write an equation to
represent this pattern.)

Swing # \ 2. 2 4

ot 36 b a2 W8S
@
. ., . Yo [
wt’?ﬁ . = g ﬁ = 8/0 wn (go \ %Q - ég:j“mm &

09 s@{{ ‘
s [y

www.washoeschools.net/DRHSmath
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Recursive Formula for a Geometric Sequence:

= molgier 47 Buegd e

a, = T(an—i)

a, =

T e

- Dt e o= oo ormn

(ot Yore (1S derm)

Example 15, write the recursive formula for each geometric sequence.

a) 9, 18,36,72, ... b) 33,230
- - b .
A= Ql 1} Q=% 1= "lfz
Qv\:: Z(Qnﬂj - -Ji,(qw\)
You try!
11 1
©9,3,1,5.3,.. \ d) 5,2,8,3§,123, -
R L

Example 16 Wthh of the following represent the sequence 2,12,72,432,...7 Choose all that apply.
A) y=6:2% mmmeh RO N“'b%glmf net &

(B)y=2-6" D N2 b ¥ 2D 4 2 Al Y=y i

C) an'— 6(an_1) aq = 2 ;

Dj Gy = 2(ay1); a1 = 6 =~ ho Q¥ b

_'E)yﬁ 6x\) W= L e vel i .2/

(e

REVIEW:

Example 17; Solve the following systems usmg elimination.

(2x=9y=-25) = Ty tqu 725 - [Sx+ay=-10 =2 —|Sy A2z 2
~4x — 9y =-23 e LN i—\ﬁgmww @XJ’ 6y=6) s V6% 'Jif”%t y = 20
A““‘*w%%___ PN e e EQ\‘ R
T . G272
é/ N p \"‘"wm — g
1) 9. Kﬁf’"" k
! ,,\]fz? tj & HO(LD?% L)
quif =) Bz e
1, Rl
1 = A
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6.4: Exponential Growth & Decay Functions

Learning Objectives:
1) Model exponential growth and decay from real life problems using a growth/decay rate
and initial value.

Note: No warm-up to make time for Topic 6 3Acts today.

Exponential Growth Model: y = a(1 + 7)*
N

Q is the V\IJ(/lﬁfé \JC“/LV{? T is the &)/l ‘Jz’f ey o \;:M_dﬁm”\”ﬂp
14T is the f,? i “Lf‘”i %&{y‘%“@f \V\ L‘L@Cti’\ﬁﬁ*’{t is the “{’\W‘“fl RIS -

\
Example 1: Identify the initial amount, growth rate, and the growth factor for the following equations,

a) y = 20(1.25)" b) y=1.2%
inital value = ?/@ inital value = ] :
growth factor = | b kf growth factor = by =
You try!
¢) y=150(1.4)* d) y=3-1.05%
inital value = l L/;’O inital value = ?5
growth factor = } ’-’k"é growth factor = \ 9 "§’

Modeling Exponential Growth Functions: y = a-b* whereb = (1+71)

Example 2: Alex buys a rare baseball card for $150. The value of the card increases by 30% each year,
a.) Write an exponential growth func‘uon that could be used to find the value of the card t-years after he

bought it.
: ] ~ < L)(\v\“, )
v Y= <l %)

b.) Find the value of the card after 3 years (use a calculator).
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Example 3: You put $250 into a savings account that earns 4% annual interest compounded yearly. You do
not make any deposits or withdrawals.

a.) Write an exponential growth function that could be used to find the value of your savings account after
t-years )
b= H%“‘ O#)

--b.)-How.much money.is in.the account after.5. years‘? "

Ej oy

Exponential Decay Model: y = a(1 — 1)t

a is the w i )ﬁ ‘310 \j\&f e 7" is the %){’ L g fﬂfﬁ{ W\ dﬁ;{ m af
is the (ﬂﬂ Chiy M“ﬁ*"’\’“&\f t is the “{‘ (;’i'\of{w lw\ \,! TRy
- Q o dect WW/J

s

Example 4: Identify the initial amount, decay rate, and the decay factor for each equation.

a) y = 20(.75)* b) y = 100( )

inital value = ~¢ inital value = [ o0

decay factor = f‘i{j of & 1) decay factor = i,% 6F .'2«5/
You try! |
¢) y=150(.70)" d) y =(0.85)*

inital value = %WQ inital value = )

decay factor = @N) > decay factor = g {W

Modeling Exponential decay functions: y = a - b* whereb = (1 — 1)
Example 5;: Henry buys a car for $25,000. The value then degreciates at a rate of 15% per year,
a.) Write an exponential decay function that could be used to find the value of the car after t-years
y = 25000 ( BN > 25000 &)
b.) What is the value of the car 3 years after Henry purchases the car? (use a calculator)

y-2s000(.65Y Yy 15 353,13
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Example 6: You buy a computer for $1,500. It depreciates at the rate of 20% per year.

a.) Write an exponential decay function that could be used to find the value of the car after t-years,

g7 o (/-2 Y= (500 (.8)°

b.) What is the value of the computer after 3 years?

BEFORE WE LEAVE YOU: Graphing with negative exponents

Example 7: Complete the table and graph each function.

=
iy,

S , £ Wf@f
o e
Moral of the story...
-X X
Since 27% = G) = G) , exponential decay can also be modeled with negative exponents and b > 1

—X X
Since (1) = (—3-) = 3%, exponential growth can also be modeled with positive exponents and 0 <b <1

3 1
Math is a beautiful thing &)
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