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Products of Exponents

Write out x’in expanded form. Next, to this, write out x”in expanded form with a multiplication dot

between them. This expanded form represents o
Now write this expanded form using only one base: x'x’ =
Write out xx” in expanded form.

Now write this expanded form using only one base: xex® =

Using this knowledge, simplify xx”x" without writing in expanded form (using only one base).

Verbal Definition: When multiplying like bases,

Algebraic Definition:

You try!

34035= d7od= a.a.a4 =

X+X X0X=



Product of Powers (with coefficients other than 1)

1) Write out 3x’-2x%in expanded form, then use the commutative property to group the coefficients and
the like bases together.

Lastly, multiply the coefficients with each other. Then, rewrite the variables using one base:

3x’-2x% =

2) Write out —2x’-=3x’-4x in expanded form, then use the commutative property to group the
coefficients and the like bases together.

Simplify and write this back into exponent form: 2x"=3x"-4x =

Verbal Definition: When multiplying like bases with
coefficients other than 1,

Algebraic Definition:

Cx*-Dx’ =

You try!

(—4y)2 o -Ty3= 2x3 e 6x 0 -2x4 =

- Find the perimeter and area

2d° e -3d3 ede7d? =

2x

4x?2



Power to Power Exponents
Like Bases

2
1) Write (3x3) in expanded form. Make sure you write all terms in expanded form. You may have to expand

twice.
Group the coefficients and the like bases.

After grouping the like bases and coefficients use your new knowledge of multiplication and rewrite in simplified

exponent form: (3x3 )2 =

3
2) Write out (3x2y3) in expanded form. Make sure you write all terms in expanded form.

Group the coefficients and the like bases and rewrite in simplified exponent form.

Verbal Definition: When raising a power to a power,

Algebraic Definition:

(Cx")’ =

You try!

(2v)* - 20* (—4y) 2 o -7y 3=



Unlike Bases

1) Write x*-y* in expanded form.
Rewrite back into one exponent form. What do you notice about x’*-y*?

2) Write 2x°-4y’ in expanded form and group the coefficients and the like bases.

Now simplify and write in exponent form: 2x°-4y° =

s ~ 10 2 2 . oy ~
3) Simplify (—4x )(6y ) without writing in expanded form.

Verbal Definition: When multiplying terms with unlike bases,

Algebraic Definition:

Cx®- Dy’ =

You try!

3mn3 -8m6n7 (2,;325;3)5 (—27{3}?4)2



Quotients of Exponents

5

X
1) Write — in expanded form.
X

5

After writing in expanded form, simplify like bases. Therefore, — =

X

7
2) Write

573 in expanded form and simplify like bases.
a

ab’
X =

Therefore,
a

Verbal Definition: When dividing terms with like bases,

Algebraic Definition:

You try!

x3y3 , o 2y3 . 3xy3
4x* 3x2y4




What about finding the Power of a Quotient?

dv
A

5) (7x3y) 6) (2];;2%)

Verbal Definition: When finding the power of a quotient,

Algebraic Definition:

-




Zero Power Exponents

4_ r’=
4
yo
-8 2 = 2(w+1)° =
—7 = wo
-8
100 (ro+z°+w°)2 =
100
x2 _
X
Verbal Definition: Any number or variable raised to the zero
power......
Algebraic Definition:
a’ =
a"
an
You try!




Negative Exponents

3,,4

1) Use your division rule to simplify ——.

Xy

2) While the division rule works nicely on problems like this, it is
much easier to use this rule: When dividing by a base with a
negative exponent, simply move the base across the fraction line.

x’y* 5
xy ] A
5¢7r s ox =3
— (30°)
16 124 "¢ ™
(x—3y4)—2 4

2m
(227" (5 )




Mixed Problems

3x—3 2gN\0/ . 27.4\-3
1) ox 2) 2(6a°b)’(a’b?)

-0X

_5r5s—4 4) 4(x—5y3)—3

4r5s—6t—4 (_3x-3y7)2

5 (@) Gar’)y
(q4r10) (—5q_6)2



Application of Exponents

1) Find the volume.

2x%y

1.5xy

10x3y4

2) Find the ratio of the volume of the cube to the volume of the cylinder.

9x°y

3x3y4 3xdy2

3) Find the area of the triangle.

Ox3y-8z

12x2y6z-4



More Application Problems

1) Find the area of a rectangle with a length of 7a*b® units and a width of

5ab™'c units.

2) Find the expression for the volume of a cylinder with a radius of
10x>y*z units and a height of 12x”y*z units.

3) The volume of a triangular prismis V = (2x*y*)’(3x) . The volume of a

cylinderis V. = w(3x°y)>. Find the simplified ratio of the volume of the

prism to the volume of the cylinder.






Unit: Exponents and Polynomials Name

Student Handout 3 Date Pd
RATIONAL EXPONENTS
While exponents are often infegers, exponents can also include numbers

such as fractions. In A and B, apply the power of a product property fo find the product. Then
answer the questions that follow.

1 1 1 1
97 .97 = 9= 162-162=16D=
. Bosejd on example A, what is the value . Boseoﬁ on example B, what is the value
of 927 of 1627

* Based on both A and B, we can conclude that raising a number fo the power of %is the same

as faking ifs . This can be explained with the rafional exponent law
shown below. Use the law fo rewrite each exponent in a-d in radical form and then evaluate.

X [f x = 1, the expression is equivalent fo
a’ =
1 1
a.1002 - = b. 81% — =
1 2
c.2163 - = d 83 _ =

Apply the rational exponent property fo simplify each expression.

1 1 1

1
1. b7 2.6yz-y2 3. (81x9)z

4. (x93 5. (x3)4(4x%)3
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6. Work with a partner to apply the properties of exponentfs below. Take furns rolling a number
cube and simplify the expression in the table that corresponds with the number rolled.

ROLL EXPRESSION SIMPLIFY SHOW WORK HERE:
(X“)é
1 F
? (y9)(27y 225}
(b%)=2
3 e
4 (ha)»s . (h5)2
24a07p"
2 3afbcO
6 (6x‘4yng)0

Show all work as you solve each problem below.

7. Ryan’s chessboard is square-shaped with an area of 64x° 8 square units. Using the formula
for the area of a square, A = s?, write an expression to represent the side length of the board.

(Hint: S = A?)

8. Mrs. Thornberry asked her sfudents fo 9. Luna believes that if 8% > 0, then the value
write an expression using an exponent that is of x must be greater than 0. Do you agree?
equivalent to v/50x. Circle the name of the Justify your response.
student who correctly completed the task.
CARSON CEDRIC
1 1
50x? (50x)2

10. Loretta simplified the expression below as shown. Explain Loretta’s error and correct her
work.

]
(16m?n29)Z = 8mn'°
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Unit: Exponents and Polynomials Narme

Homework 3 Date Pd

RATIONAL EXPONENTS

Apply your knowledge of exponent properties fo answer each of the questions below.

1. In the table af the right, write each exponent
as a radical and then evaluate.

EXPONENT RADICAL EVALUATL
400?2

2435

2

643

Simplify each expression in 2-6 and use the answer bank to check your work. Not all choices will
be used.

1
1 X 1 8x15 3 1
P 41 K Ix o ¥ Lo
2. xé 3. (x%)% 4. (x2)5(16x10)%

5. (x5)8 - (x4)* (x2)~2
6 7—
7. Mr. Magee wrote the expression shown 8. Denise dusted a square fablefop with an area
below on the board. If the expression has a of 36x'%y4 square units. Write an expression to
value of 8, which of the following is the value represent one side length of the tablefop.
of n?
1
a. 2 5120
b. -3
c. 4
d. 3
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