1 Exponents 5.1
By the end of the section, you should be able to solve the following problems.
1. Simplify the expression using the power rule.
(—day)’

2. Simplify the expression using the power rule.

—22%y
)
3. Simplify
—2xy(2*y)* — b’ (xy*)*
4. Simplify
32° (32%y)? — da(2’y)?
2 Concepts

In this section, we learn how to multiply exponential expressions, how to raise
exponential expressions to powers, and how to raise products and quotients
to powers. But first we have to know the parts of an exponential expression.
In the monomial 22, z is called the base and 3 is called the exponent, and
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2% = - - . In the expression 322, it is essential that you understand that

only z is being raised to the power 2. Again, in the expression —z° only x is

being raised to the fifth power not the understood -1 that is begin multiplied

3

by x°. If we look at z?-x3, we immediately see that 2?23 = (z-x)- (z-x- 7).

And if we count up all the factors of = we see that 22 - 23 = 2°. Therefore,
so long as the bases are the same, we have the general rule: If m and n are

positive integers and «a is a real number, then

In our next example, we raise an exponential expression to a power. The

2)3 3 _ .2 2 2

expression (z2)? means use z? as a factor three times. So (z?)? = 2% - 22 - 22.
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Applying our previous rule we have, 227272 = 20, 2)3 = 28

Hence, (2°)° = 2° In
general we write, If m and n are positive integers and a is a real number,
then

If we raise a product to a power, we raise every factor of the product to
that power. In general we write, If @ and b are real numbers and m is an
integers, then

(ab)™ = a™b™



2.1 Example

Evaluate:

(31,2?/)3 — 33(1‘2)3y3 — 27$6y3

We may also raise a quotient to a power. Whenever we do this we raise

the numerator and denominator separately and distinctly to that power.

2.2 Example

Evaluate:

In general we write, If m is an integer and a and b are real numbers, then

a

G =040

3 Facts

1. When multiplying exponential expressions that have the same base, we

m m+n

may add the powers. a™ - a™ = a

2. When raising a product to a power raise every factor of that product

to that power (ab)™ = a™b™.



. When raising a quotient to a power, raise the numerator and denomi-

nator separately and distinctly to that power. (§)" = $=

Exercises
. Simplify the expression using the power rule.

(—4a?y)® =

. Simplify the expression using the power rule.

—22%y
()=
. Simplify.
—2xy(a?y)’ — 52°(xy?)* =
. Simplify

373 (32%y)? — da(a?y)® =






Solutions
. Simplify the expression using the power rule.
(—4a?y)® = (—4)°2%° = —6425y°

. Simplify the expression using the power rule.

) _ 41.43/2

2522

—2x%y
oz

( )

. Simplify.

—2xy(z%y)? — 52’ (wy?)? = —2xyaSy® — 52y

—2$7y4 o 5I7y4

. Simplify

32°(32%y)? — 4a(23y)? = 32°92%y? — 4a%y?

27xTy? — dxTy?



