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Chapter B: Exponential Equations and Functions

R

Students will...
e  Simplify and evaluate square roots. ) :
e  Simplify radical expressions. ) gy o il
e Determine whether sums or products are rational or irrational. & JKeY/ Ide@S
. S!mpl!fy expressions using th_e properties of exponents. | Product Property of Square Roots
o  Simplify expressions with rational exponents. - Jx -
e Identify, evaluate, and graph exponential functions. o Vo= xJryowherexy 2 0.
e Solve exponential equations algebraically and graphically. e 95 =9 5 =35
e  Write, interpret, and graph exponential functions.
e Identify exponential growth and decay. Quotient Property of Square Roots
Write, interpret, and graph exponential i
W * fun(:t'ﬁbn;e pret, and graph exponential decay d . \/E = % wherex = Oandy = 0.
. ‘1.‘ ‘1:
e  Extend and graph geometric sequences. Icn. ;
| e Write equations for geometric sequences. . 3_ £ _ £
e Solve real-life problems. 4 Ja 2
“| e Write the terms of recursively defined sequences. ;
e  Write recursive equations for sequences. | Product of Powers Property
| e To multiply powers with the same base,

add their exponents.
. 4{: . 4_\ - 4{:-3 - 4‘)

mt i e
a

o a" . ag" =

Power of a Power Property

- . Quotient of Powers Property
M * To find a power of a power, multiply e To divide powers with the same base, subtract their
California the e):ponents. exponents.
| Commoncore: |+ (4 =40 < 40 RE
N.RN.1, N.RN.2, o - PE
| NRN3 AREL3, ff* (@) =4 -
| A.REIl.11, F.BF.2 Power of a Quotient Property o — =g" " wherea # 0.
y y a”
F.BF.3 F.IF.3 o To find the power of a quotient, find the
| ' : power of the numerator and the power of Power of a Product Property
F.IF.7e, F.LE 1a, the denominator and divide. e To find a power of a product, find the power of each
| F.LE.2, ASSE.1a, 3V 38 factor and multiply.
ASSElb . (E] = ? o (3 . 2}’\ = 35 . 25
a m am . (ﬂb] - ambm
. [—) = —. where b # 0.
b b”f )
Exponential Growth Functions Compound Interest w .
- , The interest earned on the In a geometric sequence, the ratio between
Afunction of the form 1 = (1 + ) .wherea>0 | principal and on previously consecutive terms is the same. This ratio is called
and r > 0, is an exponential growth function. earned interest. The balancey | the common ratio. Each term is found by
P W T T 0n an account earning multiplying the previous term by the common
Hna}amﬂdm_ -y C:Jll ;i]“ Time comp?undl::tereSt IS ratio.
) v =P+ Equation for a Geometric S
. . Lol quation for a Geometric Sequence
Exponential Decay Functions { P= principal (initial amount) Let a, be the nth term of a geometric sequence
| Afunction ofthe form v = a(l — r) ,wherea>0| = annual inereat rate with first term a; and common ratio r. The nth
and 0 <r <1, is an exponential decay function. ‘Ii” ‘i“"l“i”‘_“l "‘_"'“” term is given by a, = a”" .
inrtial amount Rate of decay fin decimal form) f= time U“ ).CEIE‘J
- ‘T ".;;(II R i = number of times interest
——TY_ e is compounded per year
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Reference Tools | Key Terms
A Iformation Frame canbe e orelp || AT st e oberson uher e cpece
students organize and remember concepts. Students |ps also in the set y
write the topic in the middle rectangle. Then > ’
students write related concepts in the spaces around ™ n_ . .
the rectangle. Students can place their information ' When b" = a for an integer n greater than 1, b is an nth root of a.
frames on note cards to use as a quick study - .
reference. , A function of the form y = ab*,where @ # 0, b # I, and
.| b > Oisan exponential function.
Words: : Exponential growth occurs when a quantity increases by the
o miltip P e AN e | same factor over equal intervals of time.
base, add their exponents. ’
Nitiiare: Algebra: | A function of the form v =a(l +r),where a > 0and » > 0,
.35t ez P L is an exponential growth function.
=3 <
Eomple .| Compound interest is interest earned on the principal and on the
Simplify 57 . 5%, Write your answer b<| previously earned interest.
using only positive exponents.
67.6%=57+2=5" ’_, | Exponential decay occurs when a quantity decreases by the same

__f’\\._ -/‘\:‘_I', &

Essential Questions

How can you multiply and divide square roots?
How can you use inductive reasoning to observe
patterns and write general rules involving properties <
of exponents?

How can you write and evaluate an nth root of a
number?

What are the characteristics of an exponential
function?

What are the characteristics of exponential growth? 4
What are the characteristics of exponential decay?

How are geometric sequences used to describe
patterns?

A

What's the Paint?

factor over equal intervals of time

A function of the form y = a(l — r)', where @ > 0 and
0 < r < I is an exponential decay function.

In a geometric sequence, the ratio between consecutive terms is
the same. This ratio is called the common ratio.

Quick Review

e To simplify a square root expression, perform any
operations and factor to remove any perfect square factors
other than 1 from the radicand.

e Because /1

1 . 1
n’2,you can generalize that Ya = am

e An exponential equation that cannot easily be rewritten in
the form 5" = k" can be solved by graphing.

e You can use a table to organize the terms in a geometric
sequence.

¢ You can find the common ratio by finding the ratio of a term
to the previous term.

The ability to understand and use recursive sequences is very useful in real life. For example, programmers write the codes

that are needed for applications you use each day. Some code contains recursive relationships.
Recursion also occurs in nature. Biologists use many different recursion models for plant growth.

The STEM Videos available online show ways to use mathematics in real-life situations.
The Chapter 6: Mathematical Recursion STEM Video is available online at www.bigideasmath.com.
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