5.2 Exponent Laws

Name: Ble-ck.
Investigation #1:
Expression Repeated Multiplication Simplified
‘ Power
3Bx3?
-33x-32
(-3)°%(-3)?

1) Product Power Law:

Multiplication Rule

together.

b
m® xm> =m
When powers with the same bases are
multiplied together their exponents are

Example #1: Simplify, then evaluate.

a) 75 x 73
b) 52 x 56

) (APX(4y

[ PRacTicE -

Write each as a single power:

_____________________________________________________________________________________________________________________________

203.7°x7°= | 204.(-11)°x(-11)=

: 205.m*xm®’=

_____________________________________________________________________________________________________________________________

207. -m%xm= ! 208. m7xm=

| 209. (-11)x (-11)%

! 210. 8x87x8°=




Investigation #2:

Expression Repeated Multiplication Simplified
‘ Power
33+ 32
-33 +-32
(-3)°+(-3)?

2) Quotient Product Law:

Division Rule

When powers with the same base are divided
their exponents are

Also written as X

Example #2: Simplify, then evaluate.

a) 36+ 33
x7
b) ;

c) 22 x 26 + 23

[ PRACTICE -

Write each as a single power.

30 i 12 20 202. Spot the error.
199. m_3 - ' 200, m_5: 201, m_q _ ! P N
m m | m m o
m_.’
211 Spot theerror. | 212 (-11)7+(-11)°= | 213 Spot the error. | 214 Evaluate.
(-4)120:(-4)2°= ! ! _g400. g300_ ! 10%°0-10%0=

:('4)6 i i :8|oo



Investigation #3:

Power Repeated Repeated Multiplication Simplified
/7 of a Multiplication Power
Power
(32)3
(5%
3) Power of a Power Law:
Power Raised to an Exponent
b
o () =m— > When m#0
312. When a power is raised fo an exponent, the
exponents are together.
[PracTiCE -
i W >
Werite as a single power.
315. ('Naf - 316 [’NS”) 317 "Nﬁ] 318 (NT]
319. ('Nﬁ') 320. [’NZ] ' 321 "Na] 322.(,\;7]
T T T S
Investigation #4:
Power of Repeated Multiplication Repeated Multiplication Simplified
/| a Power
Product
(3x4)’
(8x7)°

BT ()" = x° "




4) Power of a Product Law:

Product Rule

a
385. (m X n) =m—"n When m#0
356. When a product is raised to an exponent

each number in the brackets is raised to the

same

[ PeacTICE

Werite each product as product of two powers.

359. (.5 X 2.)(.5 X 2.)(5 X 2] 360. (mn][’mn)(mn)(.mn]'?mn) 361. 'imzn.)(.mzn)(mzn)(.mzn)(mzn)

362 (5 :2:)3 363 (mn:)E 364 [mzn:)ﬁ

365.When a product is raised to an exponent what happens to each number in the brackets?

Investigation #5:

Power of a Repeated Multiplication Simplified Power

‘ Quotient

2

gl

ol

5) Power of a Quotient Law:
Quotient Rule

357.(%] = f:: > When n#0

358. When a quotient is raised to an exponent
each number in The brackets is raised to the

same

Example #1: Simplify, then evaluate.

a) @) b) @]



[PRacTicE -

>

Write each quotient as a quotient of two powers.

mmm 2mx2mx2mx2m

| 368

2x2x2x2x2 !
366, —M8¥ . 367.
3x3x3x3x3 : nnn : Bnx5nx5nx5n
5 : .3 i 4
369.| 2 i 370.| 1 | 371, 2m
3 ; n ; n

372.When a quotient is raised to an exponent what happens to each number in the brackets?

Summairy e-f Expenent Laws

Rules of Exponents or Laws of Exponents

Multiplication Rule axa’ =a?

Division Rule & -~a =a>?

Power of a Power Rule x )\ v
(@) -

Power of a Product Rule (ab)x — b

Power of a Fraction Rule X

Zero Exponent a® =1
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