COLLEGE PREP
—~.  SECTION 5A — GETTING READY FOR CHAPTER §

Objectives:

e Simpkifv exponential equations using the praduct rule, the guotient rule, the power rule, and the Law of

Exponents.
Evaluate Expanential expressions with a Zero o negative exponent.

@ Convert between Scientific Notation and Decimal Notation.
° Use Scientific Notation to muitiply and divide.

NOTATION: inthe expression a™, a s called the hose, and 1 is called the exponent or power.,

Rules for Operations with Exponents

Operation Formula Example
Multiplying — add exponents a™ . q® = gmitn x2 x5 = 57
. ' a™ r8
Dividing — subtract exponents —_—— g — =5
an r3
Power to a power — multiply exponents (a™ = g™ (y3)* = 912
Power of a product — exponent applies to each
profliet ~ exponent aonlles to each (@b)" = gt (26)* = 16c*
factor (like distributing} '

o Power of a guotient — exponent applies to (a)ﬂ _ a® 5\ 7%
numerator and denominator (like distributing) B/ T pn (ﬁ) T w3
Power of a negative quotient — exponent applies o o gn g 2 x-? 52

numerator and denominator (like distributing) (E) == — (~5_) e R
o o . - a - X
This will cause everything inside to switch places.
Negative exponents — moving the exponential factor . 1 or 1 ar - 3
.. = = X = —
to the denominator creates a positive exponent at a™® xt
Zero Exponents — any number or variable that has a a™ 0oy x0 1
Bt 7 Anl— —_—
zero exponant is always equalto 1 am 4 4

Note: These power rules assume that the variable does not equal 0 whenever it’s in the denominator or if
it is raised to the zero power.

BEWARE of these common mistakes!i}

Error Formula Description

Example

(a+ b)™ = g™ + b™ | Exponents de not distribute over addition or subtraction! {(3+5)2+32 452

2+5 2
ath +* E Like terms in fractions do not canceli (Only factors cancel.) e 2 =
a+c ¢ 3+5 3
=0 Ze:;:iexponent tdoes not mean the same as multiply by 50 2 g
zerg!

a ™ = —gh Negative exponents do not make a monomial nagative! 473 £ 43




EXAMPLES:  Simplify each expression

Product Rule: Remember to deal with the coefficients separately.
A) 3%2.3% = 3243 =35 = 943 B) 22%.82% = 2.5.724 = 1046
Quotient Rule: Coefficients {(numbers) are divided, exponents are subtractes.
&4 _ R s 25m? _ 25 B—3 __ B 5
C) - = & =6 =216 D) Tomd = (‘i"g) meE = om

Zero Exponent Rule: Anything with an exponent of zero should be changedtoa 1
E) 59 = 1 F) 18x% = 18(1) = 18

Negative Exponent Ruje: Move ONLY the variable that the exponent is attached to. If it's outside
parentheses, move everything within the parentheses.

-3 - 11 -4 _ 5
G) 2 - 23_8 H) Sb - ht
| (_;E)_B—-— x—3 _ 23 _ E J E __3. _9 4)_ (5 ~0 ~3ehd __ -3 l.
) 2) TS E T ) e (- grt) = 5T = 2y

Power Rule: If you raise a power to a power, you are muitiplying it by itself, therefore, you must raise any
coefficient to the power outside the parentheses, and multiply all exponents,
) (B = 32.32.32.32 = 324 =38 |)  (72)0_ 720 20 _ 4

4 _ 944 4 ~4BB)2 = (4)-2, p3-2 i _ 1

M) (Za) o 2 a’ = 16a N) ( 45 ) —( 4) b (_4)256 16h%6
A S b seNNZ 57z _ 25b8
o ({) =5=% b (F) = T

SCIENTIFIC NOTATION, A number is written in scientific notation when it is ih the form
ax 10" where 1<|a} <10 -and nisan integer.

To change o decimal to scientific notation:

Step 1: Count the number N of decimal places that the decimal point must be moved in order to get
only one digit {a) in front of the decimal, '
Step 2: if you had to move the decimal tc the left {you started with a large number), then your

exponent is positive (a X 10V). If you had to move the decimal to the right (you started
with a decimal), then your exponent will be negative (g x 107,
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L. A Caytion
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