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Exponential Function f(x) = c*

The function f(x) = ¢*, where c is a positive real number different
from 1, is called the basic exponential function with ‘¢’ as its base.

Depending on the value of the base, it can be a function of growth or

decay.
Case 1: If ¢ > 1 >
1
-———-"')J
increasing
function
(growth)

Case 2: if 0<c<1, then it is a decreasing function.

Decreasing.

For both cases

- dom f = R (all real numbers) and range f = R"- {0} (positive real
numbers excluding zero)

- The initial value is equal to 1 as (c®=1)

- The function has no zero

- The function is positive over R

- The x-axis is an asymptote to the curve

The most common Bases

The most common bases of the exponential function are the
numbers 10 and e.

e, like pi, is an irrational number commonly embedded in how
nature is designed. It is closely linked to the golden ration

e= 2.71828.....
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Exponential Function

A function defined by a rule in which the independent variable (x)
appears as an exponent.

The rule of an exponential function is y= ac”*"+ k where
a and b are NOT equal to zero
the base c is greater than O and not equal fo 1

Using the laws of exponents you can transfer this rule to the
standard form, which is f(x) = ac™ + k

Ex: 2(x+1)
FW)=§(3> +-7‘
Recall: A N M
22X+ 2

-5 3y 4 7
= ¢ (3>Zx(?>)z + 7
T () (D7 + =1
LS (3) + 7 Lew

LS (3) + 7 (6)za
-F()(): qg(ﬁ)x—f— 7— Sl‘andaro\.
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Graphing the exponential Function

While graphing f(x) = ac™ + k, the curve passes through the point
with coordinates (0, a+k), and one of its ends approaches a
horizontal asymptote represented by the equationy = k

Ex: Ruley = 4(3)" -2
> increasing function as ¢ »1
> Passes through the point (0, 4 + (-2)) i.e. (0,2)

> asymptotey = -2
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Finding the Rule of an exponential function

X
\/:OC + K (_,,,q)

N = al + Y
?h:a n (0, €> N 2R T =

6=0C Y ()
b= 0 +U

j4=2C +C -n
G— A = __
N
=2 44 a
C
I4y-4 = =
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Exponential Equation - Form c"= ¢"

When both sides of an exponential equation can be written as
powers of the same base, we use the logical equivalence

CU:CV<:> u=v

Key step: Makes bases on both sides equal. It follows that the
exponents are equal as well.

S <2>3X: %20

Div{de by S
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Rule of an Exponential Function f(x) = ac™

Once the unit of time is well defined, x represents the elapsed
time. y could be the number of bacteria, money gained etc

a= initial value
b = the number of periods per unit time
c = is the keep (in case of percentage gain, calculate it by using

1+percentage , or 1- percentage); in case of bacteria doubling or
tripling ¢ would be 2 and 3 respectively.

Ex: Ina controlled environment, there are initially 10 bacteria. The
unit of time is in hours.

- When the number of bacteria triples (c=3) every 15 minutes, the
rule will be y = 10(3)*. (why the 4?)

- When the number of bacteria double every 30 minutes, the rule is
y = 10(2)*

- When the number of bacteria quadruples every 2 hours, the rule
is y=10(4)"*

p 149,150

Ql4, Q15, 16,18,19

p 152 Q20, Q24(try it)
Q25,26,27

P 154 Q28,29,
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