D 2.5 Skill Builder

Grouping Equal Factors

In multiplication, you can group equal factors.
Order does not
matter in
For example: multiplication.
3X7X7X3X%T7X7X3 Group equal factors.

=3XINIXTIXTKTIXT Write repeated multiplication as powers.

= 33 X Vi

Check

1. Group equal factors and write as powers.

a) 2X10X2X10X2=2X2X2X

B) 2 X5 X2 X5 X2 X5X2X5=

Multiplying Fractions

To multiply fractions, first multiply the numerators, and then multiply the denominators.

2.2 22 2X2X2X2 : e
= X=X =X == =—""T"—=
33%3%373%3x3%3 . Write repeated multiplication as powers.

_
34 There are 4 factors of 2, and
4 factors of 3.

Check

1. Multiply the fractions. Write as powers.

3:.8..8 O O O UL R
2x2x2= —X— X=X~ X=X=
A T h) 555 X3 X5 X5 X5




D 2.5 Exponent Laws II

[ +]eli38 Understand and apply exponent laws for powers of: products;
quotients; and powers.

Multiply 32 X 32 x 32. Use the exponent law for the product of powers.
32x32x32=32+2+2 Add the exponents.
= 36

We can write repeated multiplication as powers.

So, 32 X 32 x 32 TR
e . is is also a
3 factors of (39) The base is 3.
The exponent is 3.

= (3?3 This is a power of a power.
= 36 Look at the pattern in the exponents.
2X3=6
We write: (32)3 = 32%3
= 36
B
Exponent Law for a Power of a Power iﬁ

To raise a power to a power, multiply the exponents.
For example: (23)° = 23 %3

[ e——

[ Example 1 | Simplifying a Power of a Power

Write as a power.

a) (39° i b) [(-5°F ) —(237

Solution

Use the exponent law for a power of a power: multiply the exponents.

a) (32)4 = 32X4
=38

b) [(—5)%]> = (-=5)3 %2 The base is —5.
= (—5)¢

o —(234 = —(23%% The base is 2.
—_ _212




Check

1. Write as a power.

a) (93)4 =09 X
=9

<) —(5%?

Il
|
Ul
\‘/

b) [(~2)°P = (-

Multiply (3 X 4)2.

Write as repeated multiplication.

(3 X4)2 =(3X4)%X((3 X4
=3X4X3X4
=(3X3)X (@4 x4
2 factors of 3 2 factors of 4
=32x42

S0, (3 X 4)2 =32 x 42

N

power product power
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Exponent Law for a Power of a Product
. The power of a product is the product of powers. :§>
‘g’? For example: (2 X 3)4 = 24 x 34

The base of the power is a product: 3 X 4
e

base

Remove the brackets.
Group-equal factors.
Write as powers.

a) (2 x5)2=102
= 100

( Example 2 | Evaluating Powers of Products
Evaluate.
a) 2 x 57 b) [(~3) x 4P
Solution
Use the exponent law for a power of a product.
a) 2 x52=22x052 b) [(—3) X 4]2 = (—3)2 x 42
= (2)(2) x (5)(5) = (=3)(—3) X (4)(4)
= 100 = 144

Or, use the order of operations and evaluate what is inside the brackets first.

b) [(—3) X 4] = (-12)?
e R o




Check

1. Write as a product of powers.

a) Gx7)%*= X

2. Evaluate.

a) (1) x 6= .

32
Evaluate | =] .
vauae<4>

——

base

Write as repeated multiplication.

-0

power

2
So, <§> = —3—2-<——— quotient

42
R power

i 4 4
§§§ For example: (%) = %Z

Exponent Law for a Power of a Quotient
. The power of a quotient is the quotient of powers.

The base of the power is a quotient: %

Multiply the fractions.

~ Write repeated multiplication as powers.

/Examples Evaluating Powers of Quotients

Evaluate.

a) [30 + (-5)F

2
b) (-ZZO>



Solution

a) [30 = (~5)P = (f—g)z

302
(=5)?

900
25
36

a). [30 +(~5) = (—6)

Use the exponent law for a power of a quotient.

20\° _ 20?
o (4) 2

— 400
16

=25

Or, use the order of operations and evaluate what is inside the brackets first.

20N -
0 (P ==

= 36 =25
Check
1. Write as a quotient of powers.
3 5
a) (z) % b) [1 + (-10)P =

2. Evaluate.

a) [(—16) + (—4))?

You can
evaluate what
is inside the
brackets first.

1. Write as a product of powers.
a) 6GX2¥=5—X2—

o BXx(-2P=

2. Write as a quotient of powers.

a) 5+8)0=

et

b) (12 x 13)2 =

d) [(-4) X (-5)P =




3. Write as a power.

a) (57 = 5— X —
=5

o (@9 =

. Evaluate.

a) [(6 X (-2)F =

0 (E%)Z - :

e) [(-2)'F =

. Find any errors and correct them.

a) (52)5 e 55

b) (3 + 2)% = 32 + 27

C) (55)5 — 59

e) (3 x 272 =36

) [(-3)°1° = (-3)°

h) [(-2) X (-3))" = -¢&*

b) —(3 X 4)2 = —( e

d) (10 x 3)! =




