Chapter 6 Helper Sheet

C) Core Concept C) Core Concept

Parent Function for Exponential Growth Functions

The function f(x) = b*, where b > 1, is the parent function for the family of
exponential growth functions with base b. The graph shows the general shape
of an exponential growth function.

y
fix) = b’
(b > 1) | The graph rises from
e a5 left to right, passing
The x-axis is an asymptote of (0, 1) - through the points
the graph. An asymptote is a = ‘ | (0,1)and (1, b).

line that a graph approaches «
more and more closely.

The domain of f{x) = b*is all real numbers. The range is y > 0.

C) Core Concept

Compound Interest
Consider an initial principal P deposited in an account that pays interest at an

A in the account after 7 years is given by

C) Core Concept

The Natural Base e
The natural base e is irrational. It is defined as follows:

\X
As x approaches +x, (l + l] approaches e = 2. 71828 182846.

) Core Concept

Continuously Compounded Interest

When interest is compounded continuously, the amount A in an account after
1 years is given by the formula

A= Pe

where P is the principal and r is the annual interest rate expressed as a decimal.

C) Core Concept

Change-of-Base Formula
If a. b, and ¢ are positive real numbers with b = 1 and ¢ # 1, then

log, a
log.a= 288

log, ¢
: log a Ina
In particular, log.a = =" and log_a = .
= log ¢ Ee Inc

Parent Function for Exponential Decay Functions

The function f{x) = b*, where () < b < 1, is the parent function for the family of
exponential decay functions with base b. The graph shows the general shape

of an exponential decay function.

y
fix) = b*
The graph falls from w<b<n
left to right, pa;sing = ©, 1) (1, b) | The x-axis is an
through the points - = < asymptote of
(0, 1) and (1, b). Y i graph.

The domain of f{x) = b*is all real numbers. The range is y > 0.

r
A=I’(l+5)m. _— S A=P|1l+—

annual rate r (expressed as a decimal), compounded 7 times per year. The amount
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Properties of Rational Exponents
Let o and b be real numbers and ket m and i be rational numbers, such that the
quaniities in ¢ach property are real mmbers.

Property Name Definiticn Example
5 | PodutofPowers | =" .= §2=05
Power of 2 Power | (0P =a™ (P2 =310 =324

Powerof a Product. | (abf® = o (16912 =169 =43=12
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Negstive Exponent | @ '=;,a=0 W= =
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Zero Exponent d=lg=0 2¥=]
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Quotient of Pywers | —=a""%a=1) 41:_:' D=g=16
“
i a3
Power of 2 Quosient ‘E.' = b#0 |a| T
.
Exponential Models

Some real-life quantities increase or decrease by a fixed percent each year (or some
other time period). The amount v of such a quantity after f years can be modeled by
one of these equations.
Exponential Growth Model Exponential Decay Model
y=all +rf y=all —ry

Note that a is the initial amount and r is the percent increase or decrease written as a
decimal. The quantity | + ris the growth factor. and 1 — ris the decay factor.



C) Core Concept

Definition of Logarithm with Base b
Let b and y be positive real numbers with » # 1. The logarithm of y with base b

is denoted by logy, v and is defined as Common Logarilhm Natural Logarilhm

log, v = x if and only if bx =y,

logyox = log x log,x=Inx

The expression log,, v is read as “log base b of y."

G Core Concept
Property of Equality for Exponential Equations

Algebra 11 bis a positive real number other than |, then b* = b'if and only
ifx=y.

Example 1(3 =3 theny =5l =5, hen 3= 3

Property of Equality for Logarithmic Equations
Algebra  Ifh, x, and y are positive real mumbers with b 2 I, then hog; x = log,
ifand only if x =y,

| Example 1flog, x = log, 7, thenx =7 1ix =7, thenlog, x = log, 1

C) Core Concept

Parent Graphs for Logarithmic Functions

The graph of f(x) = log, x is shown below for b > 1 and for 0 < b < 1. Because
f(x) = log, xand g(x) = b*are inverse functions, the graph of f(x) = log, x is the
reflection of the graph of ¢(x) = b* in the line y = x.

Graph of f(x) = log, x for b > 1 Graphof f(x) = loggxfor0 < b < 1

Note that the y-axis is a vertical asymptote of the graph of f(x) = log, x. The
domain of f(x) = log, x is x > 0, and the range is all real numbers.

By the defmiton ofakoganthm, it Fofkows that hehogarthoic unction gl = log, ¥
5 the nvers of te exponcntial function 1) = °, This means tha

) =lgbr=r ol flg)=por=y

C) Core Concept

Properties of Logarithms
Let b, m, and n be positive real numbers with b # 1.

Product Property

log, mn = log, m + log, n

. m
Quotient Property log, — = log, m — log, n
n

I other words, exponenial functons andlogarthmic fnktions “undo” each e,

e Power Property log, m” = n log, m
Transformation f(x) Notation Examples
Horizontal Translation - gly) =43 3 units right
. . (x=h) i .
Graph shifts left or right. / gly) =442 2 units left
Vertical Translation fr g)=4+35 S units up
ia (x) + .
Graph shifts up or down. / glx) =4~ | | unit down
Reflection f(=x) glx) =44 in the y-axis
Graph flips over x- or y-axis, ~flx) |gly) = -4 in the x-axis
Horizontal Stretch or Shrink olx) = 4% shrink by
) % a factor of 3
Graph_ stretches away fmm Jlax) olx) = 4" stretch by
or shrinks toward y-axis. a factor of 2
Vertical Stretch or Shrink gly) = 3(44) \l?‘lch by g
. - o a factor of
(nraph. stretches away fmm asJx) o(x) : i‘ 49 shrink by
or shrinks toward x-axis. a factor of §



