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10.1. Advanced Algebra DATE: rl/ﬂ L &
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Solving Systems of Equations by &raphing

Target 44. Understand the relationships between exponential functions and their graphs
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Exponential Functions: a function in the form y=ab®, wheretrx #0,b>0,and b # 1,
I po (1:;} Fo leEcaition
Asymptete: aline that a graph approaches but never crosses.
- ..»“
r/érmph an Exponential Function I

1. Sketch the graph of ¥ = 2*. Then state the function's domainand range.
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/2. Sketch the graph of y = 4*. Then state the function's domain and range. I
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In general, an equation of the form v = ab® wherea #0,b=0,and b # 1, is called an -
exponential function with base b. ;
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In general, an equation of the form v = ab® wherea #0,b=0,and b # 1, is called an
exponential function with base b.
Exponential Functions have the following chargeteristics:
1. The function is continuous and one-to-one o
2. The domain is the set of all real numbers
3. The x-axis is an asymptote of the graph ‘-~
4. The range is the set of all positive numbers ifa = 0 and all negative numbers ifa <0. «—
5. The y-interceptisa v
=
6. The grap;frs ofy =ab* andy =a G) are reflections across the y-axis.
" J
. . . . ™
Exponential Growth: exponential growth occurs when a quantity increases exponentially over
time.
» Ifa=0andb =1, the function y = ab* represents exponential growth.
Exponential Decay: exponential decay occurs when a quantity decreases exponentially over
time.
» Ifa=0and 0 <b <1, the function y = ab® represents exponential decay.
A v

(Defermme whether each function represents growth or decay.
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» Ifa>0andb =1, the function y = ab® represents exponential growth. / Left = R 9 h+

Exponential Decay: exponential decay occurs when a quantity decreases exponentially over

time. ¢ Ft = R,-j}]-i..
» Ifa>0and0 <b < 1, the function y = ab® represents exponential decay.
. (5> A &4 Joss than]
g o

Determine whether each function represents growth or decay.
. {1)-" ']f =w-.2

2. v=3(4) 3. y=7(1.2)*
'DE'C'“"Q_ k Gl’gvd"'l-, / 6(0“’_}"’% /

o —
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4 y=(07) 5. y=5(3)" 6. y=10(%) 3 =5
- _\D*—EVA‘ K Gfau—i'.k. / émau.:-’u.. )

Property of Equality for Exponential Functions: If 5is a positive number other than 1, then

b* =b¥ if and only if x = y. - L wrad he s hen o H |
= 4 “ 3 o equatd € Yypontals.
Example: If 2¥ = 2°, then x = 2 ’ {— n ‘Ul} eQ Xp

Solve each exponential equation.
1. 3%l =81 2. 4% =81 3. 4772 =256 4. 3% =9¥1
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Determine whether each function represents growth or decay. o
Ly=(3) 2. y=3(4)" 3. ¥y =7(12)" 1
4 y=(07) 5.y =1(3)* 6. y=10(2)
A J
rfi"rn:uq:unrﬂl"w of Equality for Exponential Funetions: If 5is a positive number other than 1, then )
b* = b¥ if and only if x = y.
Example: If 2% = 2%, then x =
A vy
(Solve each exponential equation. I
1. 3" =81 2. 4% =81 3. 4772 =256 4, 3% =9¥1
g X 11‘_ 3y { x=1) Gn=3 Y ﬁ( T 2*'1
3™ gt ()7T=(2) 4 =y ¥zl
X~1 ~1) —
=1 -l } ~ 1
o _ v Sy = A(ax1) )
An =13 4y = 3(x-)) L =
A Gn = Sx = hy-2
45 = )%= = 7 X = r
-3X -3y 6> 3 a = 4y '-‘”( -
\ Vi - n= e * % (X=-2)/ :
% ..'_'Jn} /:,_.._'—..\ \_‘/ o
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