7.1 Multiplication Properties of Exponents
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Examples

Determine whether each expression is a monomial. Write yes or no. Explain your

reasoning.
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Explore — Write each of the following in expanded form and see what you notice.
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e Product of Powers Property
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Examples — No Calculator

Simplify each expression.
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Explore — Write each of the following in expanded form and see what you notice.
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Examples — No Calculator

Simplify each of the following.
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Simplify the followm
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c) Express the Volume of a cube with side length 5xyz as a monomial.
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7.2 Division Properties of Exponents

Explore
Quotients
Expression Expression written as repeated multiplication Simplified expression Number of factors Quotient as a power
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Example — No Calculator
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Problem Expanded Written with exponents Simplified
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Examples — No Calculator

Simplify each expression.
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Explore Negative Exponents

Table 1
Power Value
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Simplify each expression
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Power Value
gt 81

X \/
R
> \
3 //0{"
\
~ A7
Ex

Y3

Bes

:
pem

—
-




7.3 Rational Exponents
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Examples — No Calculator

Write each expression in radical form, or write each radical in exponential form.
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Examples

Simplify the follovvm% @
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c) 122%+3 = 144
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d) The population p of a culture that begins with 40 bacteria and doubles every 8
t
hours can be modeled by p = 40(2)s, where t is time in hours. Findtifp =
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7.4 Scientific Notation

You can use our rules of exponents on numbers in scientific notation!
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Transfer between standard and scientific notation.

Standard Form Scientific Notation
U 3,2 X 101
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Examples — No Calculator

Evaluate the following. Express the result in both scientific notation and in standard
form.
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Last year Ally’s state registered over 400 thousand watercraft. Boat sales in her
state generated more than $15.4 million in state sales taxes that same year.

a) Express the number of watercraft registered and the state sales tax generated
from boat sales last year in Ally’s state in standard notation.
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b) Writé each number in scientific notation.
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c) How many watercraft have been registered in Ally’s state if 12 times the
number registered last year have been registered in all? Write your answer in
scientific notation and standard notation.
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Exponential Growth Exponential Decay
2 L{ y = asb y = asb
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Examples

Graph the following functions and state the key items.
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Some people say that the value of a new car decreases as soon as it is driven off the
lot. The function y = 25,000 - 0.82% models the depreciation in the value of a new

car that originally cost $25,000. V represents the value of the car and t represents
the time in years from the time of purchase.

a) Graph the function. What value of V and t are meaningful in the context of
the problem? a

N
b) What is the car’s value after 5 years? \M ( 6‘)/
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Example

Determine whether the set of data shown below displays exponential, linear, or
neither behavior. Explain your reasoning.
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7.6 Growth and Decay

Exponential Growth Formula

Exponential Decay Formula
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In 2008 the town of Flat Creek had a population of about 280,000 niika growth rate
y(())f&%% per year. Q@-% O (’)0 G (\ + (_’)03

a) Write an equation to represent the populatlon of Flat Creek since 2008.
b) According to the equation, what will be the population of Flat Creek in the

year 20187 ;: 30\/\ l_,l % \

A college’s tuition has risen 5% each year since 2000 If the tulg)n in 2000 was

$10,850. b 837.) _\L OS"

a) Write an equation for the amount of the tuition t years after 2000.
b) Predict the cost of tuition for this college in 2015.
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During an economic recession, a charitable organization found that its donations
dropped by 1.1% per year. Before the recession, its donations were $390,000.

a) Write an equation to represent the charity’s donations since the beginning of
the recession. 50\() GO O fl 0 O {{S

b) Estimate the amount of the donatlons S years after the start of the recession.
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e Compound Interest [ Amount

! : rate of interest

[A = P(1+ )ntT time in years

PrinCIpal number of tlmes per

year, interest is compounded




Examples

When Jing May was born her grandparents invested $1000 in a fixed rate savings
account at a rate of 7% compounded annually. Jing May will receive the money
when she turns 18 to help with her college expenses. What amount of money will
Jing May receive from the investment?

elele (_\+L(>"\ 3

Maria’s parents invested $14,000 at 6% per year compounded monthly. How much
money will there be in the account after 10 years?
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Find the amount of an investment of $300 which earns 3.5% compounded quarterly

for 5 years. -~
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7.7 Geometric Sequences as Exponential Functions

Recall: Arithmetic Sequences

4@7, 10, 13, 16 3 +\
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Determine whether each sequence is arithmetic, geometric, or neither. Explain.

) 0,8,16,24,32, ﬂY\‘H{\MC @\QUN\@
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Find the next three terms in each geometric sequence.

a) 1,-8, 64, -512, ... ‘-f()@(p' 4777 (fg/ ;’UOZ Mq

b) 40, 20, 10, 5, ... g/zl €7L{/ S/g Y
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Write an equation for the nth term of the geometric sequence: 1, -2, 4, -8,...
e
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Write an equation for the nth term of the geometric sequence: 96, 48, 24, 12, ...
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A 50-pound ice sculpture is melting at a rate in which 80% of its weight remains
each hour. Draw a graph to represent how many pounds of the sculpture is left each
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7.8 Recursive Formulas &\ - L\

Recall: Arithmetic Sequences [_\
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Exampl

Fmd the first ﬁve terms of the sequence in which

a, = —8and a, = —2a,_ 1+51fn>2

— % a),-37,714,-15%

Exampr les
Write a recursive formula for each sequence. (p
P,
a) 23,29, 35,41, ... 0\\:13 On = af\»—[ -+ N2 L

wraeas. Q=] fn= "50n- 2T

c) The price of a car depreciates at the end of each year as shown in the chart.
Year 1 2 3 4
Price 12,000 7,200 4,320 2,592

0,=17,000
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d) Ronald has a savings account that earns interest. He does not make an
additional withdrawals or deposits. The accounts balance at the beginning of
each year is $10,000, $10,300, $10,609, $10,927.27, and so on.

R\~ (0,00 0
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a) Write a recursive formula for a,, = 2n — 4. 0\- ( - - 7/
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b) Write an explicit formula for a; = 84, a,, = 1.5a,,_{,n = 2. \,{\-'
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a) Write a recursive formula for a,, = 4(3)"1. a - L‘\
‘ -
' Con= G-l T 2T
" I'b) Write an explicit formula for a; = =16, a, = @,y — 7,1 = 2.
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