D 2.4 skill Builder

Simplifying Fractions

To simplify a fraction, divide the numerator and denominator by their common factors.

This fraction shows
To simplify 2. : ;< : Z 5; repeated multiplication.

Divide the numerator and denominator by their common factors: 5 X 5.
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Check

1. Simplify each fraction.
What are the

a) 3_X3__.>_<__?l common
3 factors?
b) 8X8X8X8XSY

8X8XEXEXSE

) EXS5XBXE5EX5
5 X 9X%5

d)2><2><2><2><2><2><2><2
2 X 2L RLK2




D 2.4 Exponent Laws |

Understand and apply the exponent laws for products
and quotients of powers.

Multiply 32 X 34,
32 x 34 Write as repeated multiplication.
=(3X3)X(3X3X3X3)

2 factorsof 3 4 factBrS of 3

=§X3><3><3><3><34
6 factors of 3

= 36
Base Exponent
So, 3i X 3% = 1 Look at the pattern in the exponents.
2+ 4= 6

We Writé: g2 % gt= e
= 36
This relationship is true when you multiply any 2 powers with the same base.
[ R
Exponent Law for a Product of Powers :
- To multlply powers with the same base, add the exponents.

e

" Example 1 | Simplifying Products with the Same Base

Write as a power.

a) 53 x 54 b) (—6)2 X (—6)3 c) (79(7)

Solution

a) The powers have the same base: 5
Use the exponent law for products: add the exponents.
53 x 54 = 5(3+4)

= 57

To check your work,

you can write the
powers as repeated
multiplication.




= (-6

¢ 7H)7)=72x7"
=72+

= 73

b) The powers have the same base: —6
(=6)? X (=6)3 = (—6)2+3)  Add the exponents.

Use the exponent law for products.

Add the exponents. 7 can be written

as 7.

Check

1. Write as a power.

Ay PR G=g ot )
R

) (=32 x (=3P

Il

b) 52x5 =5

d) 10° x 10 =

Divide 34 + 32,
We can show division
34432 B in fraction form.
3%
_3X3X3x3 e
ST e Simplify.
1
AXZX3X3
F'x 3
_3x3
1
=3 X3
= 32
So, 3¢ + 3$ = 33 Look at the pattern in the exponents.
4- 2= 2
We write: 34 = 3

32

This relationship is true when you divide any 2 powers with the same base.



Example 2
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Simplifying Quotients with the Same Base

Write as a power.

a) 4° + 43

Solution

b) {<2F +4-2)?

a) 4%+ 43 =46-3)

Use the exponent law for quotients: subtract the exponents.

The powers have the same base: 4

To check your work, you can write the powers as
repeated multiplication.

The powers have the same base; —2

Check

1. Write as a power.

a) (-5)° + (=5 = (-5)—

(=3)°

B oF

= (-3——

L_—BE is the same as

ap 3




'E“X‘a_mpféfﬂ'.?.,' Evaluating Expressions Using Exponent Laws

Evaluate.

a) 22x23+24

b) (—2)° + (-2)3 X (-2)

Solution
a) 22x 23 +24
=20@2+3) - 74
=25+ 24
=26-4)
= 21

Add the exponents of the 2 powers that are multiplied.
Then, subtract the exponent of the power that is divided.

Subtract the exponents of the 2 powers that are divided.

= (-25- 9 x (-2
= (=2)> X (-2) Multiply: add the exponents.
=(=2)2+"M
= (=2)3)
= (=2)(-2)(-2)
= -8

Check

1. Evaluate.

a) 4X A+ =4_+_) Q2 b) (—3) + (=3) X (-3)
Sl = (=3)— X (-3)
=4— = (-3——

(=3)




1. Write each product as a single power.
a) 7°x72=7+_)
=7

€) 2)x(-2pP=

Il

e) 70 x 77

2. Write each quotient as a power.

3. Write as a single power.

a) 23x24x25=20__+__)x25

e Iy

c) 103 X 10° = 102 = + 102
= + 10?2

d)

f)

b)

d)

f)

b)

To multiply
powers with the
same base, add

5 5 e
10° X 10° = the exponents.
(=3)% x (=3)° =
56+ 54=5___
= 5. To divide powers
58 with the same
= = base, subtract
5 the exponents.
(=6) _
(—6)
32 x 32 PP s
32X 32 3— Which exponent
= law should you
= _g_ use?



4. Simplify, then evaluate.

a) (-3)" x (=32 x2 b) 9° ~ 97 x 90 = X 90
B %2 = See if you can use
= X 2 == the exponent
= — laws to simplify.
2 5
DS d) ZX5=5—x5
= =5__X5
= =5t
=5__

5. Identify any errors and correct them.

a) 4% x 45 =48

b) 2° % 27 =22

€ (=3)° = (-3 = (-3)°

d) 70 x 72 =70

e) 62+ 62 =6*

f) 10° = 10 = 10@

g) 2% x 52 = 10°




