8th Grade Math
Lesson: April 8th

Learning Target:
Students will apply the properties of integer exponents to
generate equivalent expressions.

Lesson Includes:
1) Converting between expanded and exponential form
2) Six different exponent rules



Warm Up Activity

Multiply. Write in simplest form:

1) (2)(2)(2)(2) 2) (-3)(-3)(-3)(-3) 3) () (72)

4) Mark separated a number of coins into five piles with seven coins in each pile.
Mark calculates the number of coins using 5 x 7, but his friend calculates the
number of coins using 7 x 5. Are both of them correct? Explain.



Warm Up Activity Answers

Multiply. Write in simplest form:
1) (2)(2)(2) 2) (-3)(-3)(-3)(-3) 3) () (%)
8 81 Va

4) Mark separated a number of coins into five piles with seven coins in each pile.
Mark calculates the number of coins using 5 x 7, but his friend calculates the
number of coins using 7 x 5. Are both of them correct? Explain.

Yes, because commutative property of multiplication states thatax b =b x a. In
this case, 5 x 7 = 35 and 7 x 5 = 35 which proves the commutative property.



Instruction: Exponents
Read through the vocabulary.

1) An exponent
- tells how many times a number is repeated using

multiplication
2) The base
- the number that is used as a factor . power 53— exponent |
3) A power beoooneonaead §
- an expression that has two parts: base and an T
exponent
4) Expanded form . base |
- the expression represented as represented as
repeated multiplication

5) Exponential form
- the expression is simplified and uses exponents




Practice: Exponents
Write each expression using exponents:

1. Y Y=YyeYy=ypaysy
2. BFEr3r8F3F3¢ 33853
Write each expression without using exponents:

3. 13

Answer: 1. Y~ 2. 3+ 3. Febalabbelb-tabrLobE-6~F 4. §:5:5+5=5



Practice: Exponents - Vocabulary

Match the following vocabulary work with its definition:

a.

b.

C.

Exponent

Base

Properties of Exponents

1.

What number is being
multiplied

Rules for operations with
exponents

How many times a number is
being multiplied



Practice: Exponents - Vocabulary ANSWERS

Match the following vocabulary work with its definition:

a.

b.

C.

Exponent

Base

Properties of Exponents

1.

What number is being
multiplied

Rules for operations with
exponents

How many times a number is
being multiplied



Instruction: Exponent Rule 1 - Product of Powers
Read through the explanation of the exponent rule: Product of Powers, then
watch the video.

*Product of Powers Property video linked here.*

Product of Powers EXAMPLES:
am - an - am+n

Bases must be the same.

Bases seen more than once.

Exponents ADD together.

Multiply coefficients, if present.

Simplify each expression.

a“a?- a3

3b3c - 4b%c®
l&bscb

=4

't6



https://youtu.be/DmA5ZphlXPU

Practice: Exponent Rule 1 - Product of Powers
On a piece of paper, try the problems below. More practice is provided at the
end of the lesson (last slide).

Product of Power

For the following, write each expression in expanded form. Then write the simplified expression in exponential form.

# Expression Expanded Form Exponential Form
xEx®
2 a3 b2 . a3 b5

3 (3abc)(2a?b)

For the following, simplify each expression.

5. y50y20 6. a**b®-a®b?® |7. 5a°®-—4ab® |s. 3y?-2x*

5. xx12




Practice: Exponent Rule 1 - Product of Powers ANSWERS

Check your work from the practice. More practice is provided at the end of the lesson (last slide).

Product of Power

For the following, write each expression in expanded form. Then write the simplified expression in exponential form.

# Expression Expanded Form ' Exponential Form
1 x4x6 1o
X XXX XXX XXX | X
2 " A3he a3 hb [
a’b®-a’b a-a-a-aaa-bbbobbb ' all?

3 2
| (3abc)(2a"D) (pa-a-abb-c ©a>be
For the following, simplify each e expresslon

4. x6x12 5. yS0y20 g al3pS.q3p20 |7, 5a°.—4ab® |8 3y?-2x*

X o+ 12 5oqao :’s+3 b s +3a0 "QO as,, bb @
% le| &S )
X G 6" (0.




Instruction: Exponent Rule 2 - Quotient of Powers
Read through the explanation of the exponent rule: Quotient of Powers, then
watch the video.

*Quotient of Powers Property video linked here.*

Quotient of Powers am EXAMPLES:
m-n .
=a 5 18¢3 3a3h5
Bases must be the same. a” 8 — .
- 2 3c 9ab?
Sl a3
Bases seen more than once. X oC e
. J
SUBTRACT t A 22 o |
exponents. T o T
Simplify fractions, if necessary. . -
A X XXXK X

X XXX


https://youtu.be/qnrHJS9yRyg

Practice: Exponent Rule 2 - Quotient of Powers
On a piece of paper, try the problems below. More practice is provided at the
end of the lesson (last slide).

Quotient of Powers

For the following, write each expression in expanded form. Then write the simplified expression in exponential form.

# Expression Expanded Form Exponential Form
44
yE]

10 a8

a3

11 x4y7

x3y3

For the following, simplify each expression.

b20 x24 2.,8 p].DrZO 5404b2
12. F 13. E 14. p . Sipio 16. P




Practice: Exponent Rule 2 - Quotient of Powers ANSWERS

Check your work from the practice. More practice is provided at the end of the lesson (last slide).
uotient of Powe
For the following, write each expression in expanded form. Then write the slmp!lﬂed expression in exponential form.

# Expression Expanded Form [ Exponential Form

9 44 !!‘!qu
7 v e

10 'é D A a-a-a-a-c 7 5
a’ o ot X A

it xty’ XXHX AN Y YYY X\ '
B XYY | AY

For the following, slmpnfy each expression.

— ; . — — o
 p20 x4 x?y3 AI p10y20 54q*p? |
12, o 13. Ty 14. —-y, 15. _p‘° 16. =3ap?
aoS 2qw 1033.010 ‘H%tb::

@ |'® | 6—«9@ G




Instruction: Exponent Rule 3&4 - Negative & Zero Exponents
Read through the explanation of the exponent rule: Negative and Zero
Exponents, then watch the video.

*Negative Exponents video linked here.”*

** Zero Exponents video linked here.**

Negative and Zero Exponents EXAMPLES:
R T T x' 8 TR 58, =
T an a-n \ x~6 2 2('. —X
w7 -3 i, a2 Y
X 7 (0 X C—_.\ -q pes
(a # 0) . L A
All negative exponents must be moved so that
it is positive. If in numerator then move to
denominator. If in denominator then move to
numerator.
@’ = (a # 0) 0 30 ——
O .
Any power which has an exponent B 4 X = \ » 3 =1

of zero is always one.


https://www.youtube.com/watch?v=wQmtsgRMGmU
https://www.youtube.com/watch?v=EwPeHGzjJK4&t=1s

Practice: Exponent Rule 3&4 - Negative & Zero Exponents
On a piece of paper, try the problems below. More practice is provided at the
end of the lesson (last slide).

Zero Exponent Rule

1) Any non-zero number to the zero power is equivalent to

For the following, simplify each expression.

2 4° 3 (-2)° a (z)° 5 10°
4
Negative Exponent
6) Any non-zero number to the negative n power is the of its nth power.

For the following, simplify each expression. Express each using only positive exponents.

77 473 g 772 9 (=3)* 10) é




Practice: Exponent Rule 3&4 - Negative & Zero Exponents ANSWERS

Check your work from the practice. More practice is provided at the end of the lesson (last slide).
Zero Exponent Rule

1) Any non-zero number to the zero power is equivalent to j-

For the following, simplify each expression.

N C (_2\0 0 o o |
2) 4 = 3) (-2) | 2 (’3’) 5) 10 |
® 6 ["'a @
Negative Exponent
6) Any non-zero number to the negative n power is the mUl+iPlica+ch Inverse of its nth power.

For the following, simplify each expression. Express each using only positive exponents.

9 (-3) 10 =

| l S

>
yo (‘54 5 lor AS

7) 8)




Instruction: Exponent Rule 5 - Power Rule
Read through the explanation of the exponent rule: Power Rule, then watch the
video.
*Power Rule (Power of a Power) video linked here.”
**Power Rule (Power of a Product) video linked here.**

Power Rule EXAMPLES:

(ah)"= a™h" o LA L) N €5 (x°y)"

35 % '°
More than one base, but bases only seen once 3 $. 5 M y
) y . X x S x 3
Parenthesis present. (4x’5)2 r (£)4 (3x2)2
y 4
APPLY the exponent to all terms (bases). 4 1}( \o Y
X b | 33 N r
myn mmn m — " X
(a ) =a UL }jq 38 —-—-38

Two exponents. Multiply exponents.


https://youtu.be/r1weXp6Vv8g
https://youtu.be/k952dcFGeiE

Practice: Exponent Rule 5 - Power Rule
On a piece of paper, try the problems below. More practice is provided at the
end of the lesson (last slide).

1) (43)° 2) (a%)* s) (2x2)? 6) (5x%y*)3

N 2
3) (2x%)3 4) (5a’b°)’ 7 (x4 8 (i)



Practice: Exponent Rule 5 - Power Rule ANSWERS

Check your work from the practice. More practice is provided at the end of the lesson (last slide).

5) (2x%)3 6) (5x2y*)3 |
1>
7) (x-4)-4 s) (;- 2 -




Additional Instruction - Exponent Rules:

Watch the video if needed.
Create your own table to look back on when you are working on exponent
problems.

Remember, if you
are stuck expand the
problem!!!

232% =234 = 97 = 128
(am)n = g™mn (23)4 - 234 - 212 = 4096 \ Example3Expan2dEd:
(ab)" = a*ph" (Za)s — 25a°5 = 32a° 3a’ - 2a
2 " 3 23 g 3-a-a-a-2-a-
- = — e p—
G = 3" =5 =125 /
am m=n 25 5=3 2
T a =5 25=3 = 22 =
a* 4 2° 1 L 3
a® g™ 25 2573 22 4



https://www.youtube.com/watch?v=A1wKTiBTsfk&t=81s

Additional Practice:
Click on the links below to get additional practice and to check your
understanding!

Exponents Rules Pirate Game

Exponents Review Otter Game

Exponents Rags to Riches Review Game



http://www.math-play.com/exponents-pirate-game/exponents-pirate-game_html5.html
http://www.mathgametime.com/games/otter-rush-exponents-game
https://www.quia.com/rr/180013.html

