Introduction to Exponents

An exponent is a shorthand way to express the repeated multiplication 3l Exponent

5 I— Base
—E Power

of a base number.

Definition: If a is a real number, and n is a positive integer, then a ™~ n =
axaxaxaxXa.. Xa(ntimes)

* Ex:374 =3 X3 Xx3x3=281

However, exponents are not always positive. We also déal Mith zeto, né;gjtije, ajd fra#;tibnﬁl

exponents: a0 =1,anda” (-n) =1 + a”n.

Think of fractional exponents as a combination of powers and roots. The denominator of the fraction

tells you which root to take, and the numerator tells you what exponent to raise it to.

e Ex: 87 (1 +3)=2

Laws of Exponents
Prpdpci Rplér: a”™mXaT™n=at(ml+ n)

e Ex:273 X274 =277=128

Q¢ojie¢t $u[e: a™Tm+a™"n=a"(m-n)

* Ex:574 +57(-2) =576/= 15,625

Polwér $ule: (a”™m)"n =a"|(m X n)

e Ex:|(272)7(-3) =27 (6)=1+276=1/64

Growth Decay
Exponential Functions :‘ ‘; )
Exponential Growth: f(x) = a(b) ™ x, where Q > 1 2 _| 5e)
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* Curves upwards rapidly as x increases ,/1 \

e Ex: f(x) = 2(3)"x -2 S 2 -2 2.

Exponential Decay: f(x) = a(b) " x, where 0 £ & ﬁ 1 b>1 0<b<1




* Curves downwards rapidly as x increases

° Ex:f(x) = 5(0.5) "x

Functions will never reach 0 but will get infinitely close

Applications of Exponential Functions

Population Growth: P(t) = p(e "™ (rt)), where p is the initial population, r is the growth rate, and t is
time.

Radioactive Decay: A = a(e” (-kt)), where a is the initial amount, k is the decay constant, and t is

time.

Compound Interest: A = p(1 + r/n) ™ (nt), where p is the principal, r is the interest rate, n is the

number of times compounded per year, and tis time in years.

Compound Interest 10% for 20 years 2000
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