Section 3.3a - Exponent Laws
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Part 1: Exponent Laws Investigation

Product of Powers Rule: Complete the following table

Product Expanded Form Single Power
32_34 Bx3)x(3x3x3x3) 36
=3x3x3x3x3x3
3 3
3o
3 4 2
222
3 s
k -k
create your own example

Describe any trends you see:

Quotient of Powers Rule: Complete the following table

Quotient Expanded Form Single Power
_SX5Xx5Xx5x5
5 = §3 2

33 5x5x5 >
ARA

106 = 104

W= xS

create your own example

Describe any trends you see:




Power of a Power Rule: Complete the following table

Power of a Power Expanded Form Single Power
(2% x (29 x(2%)
(22)° =2x2)x(2x2)x(2x2) 26
=2x2x2x2x2x2
(5)*
(10%)?
Create your own example
Describe any trends you see:
Summary of Exponent Laws:
Product Rule xa. xb =
Quoutient Rule x2 = xb =

Power of a Power Rule

Zero Exponent Rule




Part 2: Summary of Exponent Laws

Product of Powers Rule

When multiplying powers with the same base, keep the same and the
exponents.

General Rule:

x® - xb =
Quotient of Powers Rule
When dividing powers with the same base, keep the same and the
exponents.
General Rule:
x® + xb =
Power of a Power Rule
A power of a power can be written as a single power by the exponents.

General Rule:

(xa)b —

Power of a Quotient

When you have a single power with a rational base, you can evaluate it by applying the exponent to the
and the

Rule:

()

X




Power of a Product

When you have a single power with a base that is a product, the exponent gets put on to each
in the brackets. Please notice that this only works when inside the brackets is a
single term (no + or - signs separating terms)

Rule:

(ab)* =

a b a+b
X X X

Part 3: Apply the Product Rule

Write each product as a single power. Then, evaluate the power where possible.

1) 32 x 33 2) 52 X 5 x 52

3) (x®)(x7) 4) (a*)(a*)(a®)

5) (—2)* x (=2)° 6) (1)3 X (1)2



Part 4: Apply the Quotient Rule X

Write each quotient as a single power. Then, evaluate the power where possible.

7) 87 + 85 8) 47 + 4 + 43
9) x70 + x40 + x29 10) x7
: : =
3 3\2
(-0.5)° G) X(Z) asa?
11) YE 12) —(E)s 13) pryn
4

Note: An exponent of zero always gives the answer of




Part 5: Apply the Power of a Power Rule

azb _ axb
(x) =x
Write each power of a power as a single power. Then, evaluate the power where possible.

14) (32)* 15) [(=2)°]*

2 Note: for #16 you will need the
2)? 72 tient rule and
16) (_) 17) (3ab”) power ofa'quo ient ru
3 #17 you will need the power of
a product rule.

Product of Powers Rule x% - xb = xa+b
Quotient of Powers Rule x® =+ xP = x27b
Power of a Power Rule (x®)b = xaxb

T
Power of a Quotient (E) Y
Power of a Product (ab)* = a* - b*
Zero Exponent Rule x0=1
Negative Exponent Rule x~4 = xia




