Day 1 Warm-up:

Use the definition of an "exponent" to expand each of the following:

1 48 (D 4-4-4u-H-u-4ey

2. x5y2 @X-X-X-X'X-j'g

3. (4x)%(2y)° @ HYx-Hx - tx: 2g- 2y 2y 2y 2y- 2y
4. (x +3)* @ (x+ 3N x+3)(x+3)(x+3)

5. (3%)/(5°) B 3.3

6. (5yz)° ol

7 (3X-1)3 @ 532'5&2-53%"532'5192'532
8. (217 @ (3x-1) (3x-1)(3%x-V

@ 2.2 .2 .2 ,2
T 1 71 77

Day 2 Warm-up:

Rewrite each expression using exponents:

1. 4*4%4%4*4%4%4 O 4
2. (-5x)(-5x)(-5x) @ (-8x)°
3. (x 1) (x 1) (x 1) (x 1) (x 1) (x 1) @ 1°.x = x"
4. (117) (7)) (1T) (A7) ) (%)
5. X*X*X*q*q*q*q @ qu,q
6. 3*3*3*J*wrwrwr x*x*y @ 34W3X25



Day 3 Warm-up

1. Expand the expression (d°)(d®) using the definition of an exponent. (d-4.d )(A-A)

2. Rewrite the expanded form in #1 using exponents. As

3. Compare the exponent in #2 to the exponents in the #1. What operation - add,

5. Use your rule to simplify the following: (¢*)(c*)) = ¢
6. Use your rule to simplify the following: (m
7. Use your rule to simplify the following: (3x°y")(5x’y®) = |5 X\Zg

subtract, multiply, or divide - can be used on the exponents in the problem #1 to get

the exponents in #27 add

You have reviewed the product rule for exponents. Write the rule in your own
words. Write the rule symbolically.
When mu\h'plglf\&* powers with 1 same buse \Qe\o 1he base and
dd M+ N
add +he exponents. ™A = A
11

7 10)( 15 19) mzznzq

Day 4 Warm-up @ Note: For vow, allow neﬂﬂﬁ\/& eyponeats.

Simplify the following:

o b 0N =

7. Use your rule to simplify the following: (c¢**)/(c'*) =

8. Use your rule to simplify the following: (m'n')/(m"n'®) = m

(3xYy'2) 5% = 15Ty 2™
PP = plp = p

Expand the expression (c*)/(c?) using the definition of an exponent.
2

c-c-C-c
c-c

Rewrite the expanded form in #3using exponents. &
Compare the exponent in44 to the exponents in the #3. What operation - add,
subtract, multiply, or divide - can be used on the exponents in the problem #3 to get
the exponents in#47? subtvract
You have reviewed the quotient rule for exponents. Write the rule in your own
words. Write the rule symbolically.

When dividing powers with The same base | Keep e base and

subtract the exponents fvom 4pp 4o botiom., 5 M-n
n = L
4 A

15..19 -8 n-q



Day 5§ Warm-up

Simplify the following:

1. Expand the expression (x*)° using the definition of an exponent. x5 x% x2 x%-X

2. Rewrite the expanded form in #1 using exponents. X

o K 0N =

435/ ® 4'*®
& 12425/52413 @ s t"

ol R A
126°h*/10g"'h? ® 297"
3ab® + 42 @ 3 x®o”
(m-5x1)(m3x5) @ -3 mls .

Day 6 Warm-up:

2

10

3. Compare the exponent in #2 to the exponents in the #1. What operation - add,

5. Use your rule to simplify the following: (y*)° = Y

6. Use your rule to simplify the following: (m?n)

subtract, multiply, or divide - can be used on the exponents in the problem #1 to get

the exponents in #27 mu\\h'plud,
You have reviewed the Power of a Power Rule for exponents. Write the rule in

your own words. Write the rule symbolically.

When raising @ ponec 1 & power | leep the base and mulhply
The exponents. (am)n = a™n

12

6 - mllnh

7. Use your rule to simplify the following: (3x%y°)* = 34 xej“ = gl Xéxtho



Day 7 Warm-up:

Gl o
. Expand the expression (x2/y3)2 using the definition of an exponent. *L;]* : g—g
q L

2. Rewrite the expanded form in #1 using exponents. -;—;'
3. Compare the exponent in #2 to the exponents in the #1. What operation - add,
subtract, multiply, or divide - can be used on the exponents in the problem #1 to get

the exponents in #27 mmﬁpm
. You have reviewed the Power of a Quotient Rule for exponents. Write the rule in
your own words. Write the rule symbolically.
When ralsnng A gwohear o A power; muth plﬂ eath exponent

In The owoher bfﬂ The powver, (__) - :

5. Use your rule to simplify the following: 2% = zb

o8y 20 M
6. Use your rule to simplify the following: (m*n°p/x?y°z*y* sl 14

1A
X 8 3 \ ?.M
7. Use your rule to simplify the following: (3j°%k*5g"h)* = q j
253 14 hz

Day 8 Warm-up:

Positive & Negative Exponents Worksheet




Day 9 Warm-up:

Simplify each expression. All exponents must be positive.

95 N

1. (j2p5g)11 = JZ?. P

2. 2mn*p%) = 128 m 28 poe

3. 5w’ = 125 4P \w?

4. (WO WY = vy B 20 Wm%“
(6};513 ‘WX$3-3— X

5. (3k°m%9k’m°)’ =  k3md®= K'm

6

. (8c2d¥4cd?)® = 320545 ol

Day 10 Warm-up:

Rewrite each expression without negative or zero exponents.

1. W~4 = th
2. 1/h-5 — hs
3. wid® =
4. K°p7 = KZ

o 80755~ \(“51
S. x'wr/d'g'h” = WA
6. MW NVh s



-_—

Positive & Negative Exponents Investigation

2* v 3* 3 4* 250
2° ] 3° 27 4° L4
2 y 3° q 4° o
2 7 3 3 4’ A
2° \ 2° \ Lo \
2" ‘2 3 '3 al 'y
2-2 |/q 3—7. \/q LI—?_ \luo
73 ‘g 33 ‘21 y-3 'y

Complete the first 4 rows of the table above.
Look at columns 1, 3, 5 of the table, and then describe the pattern in the exponents as you look from the
top of the table to the bottom of the table.

The exponeats ave Oo'mﬂ down by 1.

Based upon your observations above, continue the pattern for columns 1, 3, 5 of the table.
Observe the numbers in columns 2, 4, 6 of the table from the top down. Describe the pattern you see.

Cach column vepreseats A gepmedric Sequence.
Column2: divide by 2 Column 4: divide by 3 Colmmnle: divide by ¥

Based on your observations in problem 4, continue the pattern for columns 2, 4, 6 of the table, writing your
answers in fraction form when necessary.
Look at row 5, which has zero as an exponent. Describe the pattern that you see.

When & numbee 19 vaised 0 The power of zeco, the solhion is 1.
a’=|
Based on your description in problem 6, evaluate 53°.
58 = |
Look at row 6, which has -1 as an exponent. Describe the pattern you see.

Eacn solwhon is the mdproca\ of the base.

Based on your description in problem 8, evaluate 231,

-\__\—_
23 - 23

10. Look at row 7, which has -2 as an exponent. Describe the pattern you see.

Eacnh 18 The SgWave of The r&ciproc@\ of e base.

11. Based on your description in problem 10, evaluate 82

-2 _ L A
8 T 8% T M



12. Look at row 8, which has -3 as an exponent. Describe the pattern you see.
Eacn 15 e enbe of tre vediprocal of the base.

13. Based on your description in problem 12, evaluate 6.

3= — = L
3 ~  2ie
14. Now describe in general, what happens when you have an exponent of zero. Write this description
symbolically. R
YIROLEY A power with an expoocat of zzco equals |,
A° =
15. Now describe in general, what happens when you have a negative exponent. Write this description
symbolically.

Take ™Me veuprocal of the base and raise i+ o e

posihve ex peneat, e _
7 =



Warm-Up Day 11

Distribute the Exponent Cards to students.

Students mix and mingle around the classroom and find a partner to work with.
Partners quiz each other regarding the problem on their cards.

Once each partner is clear as to the correct answer, partners trade cards and mix again.
Students continue to quiz and trade with partners as many times as.the teacher sees fit.
(I recommend that they do 3 rounds.)

¢ When the teacher yells, “Freeze! Find your match!” students purposely seek out
someone whose problems yields the same answer as their and moves to the perimeter
of the room.

Adapted from Cooperative Learning Activities for High School Mathematics, Kagan Publishing, 2001.

Exponent cards are found on the following pages.



Exponent Cards — page 1

Simplify using only positive exponents.

5x7*
y’ —g—s
X

J

Simplify using only positive exponents.

-2..-3

10x y 5
2x2 ——
x*y®

Simplify using only positive exponents.

2Xy Xb_\j

Simplify using only positive exponents.

Simplify using only positive exponents.

o
2"y x® Y
iy 5

Simplify using only positive exponents.

ZVG X 85 lo
4(’(-4)2 2

Simplify using only positive exponents.

6x(y>)* o
7 —
X X b,,b

Simplify using only positive exponents.

30xy? A
% o
Y

Simplify using only positive exponents.

(4x)° X5

2x7yP Di ”8

Simplify using only positive exponents.

Gy )(3yxY)  X°
30\/2 2 3 8

3

Adapted from Cooperative Learning Activities for High School Mathematics, Kagan Publishing, 2001.



Exponent Cards — page 2

Simplify using only positive exponents.

-2 6’
y oX
(6x’)™* 2

J

Simplify using only positive exponents.

6x3y-2 ‘0 y, )
X 3 2

Simplify using only positive exponents.

12x° 3t
222 -2
(2x%)y X

Simplify using only positive exponents.

-4 3 a2
=Y 34
Xy x

Simplify using only positive exponents.

{3)(-1!3 3 X‘J'Ej v

9x'7y'“

Simplify using only positive exponents.

3xy

3 xtyt
(xy)? g

Simplify using only positive exponents.

X3

Simplify using only positive exponents.

xy3 '-l 3
(2x7)? %

Simplify using only positive exponents.

x* v

(4x)(2y7) BX°

Simplify using only positive exponents.

(2x)°y? Y
Xy & x5

Adapted from Cooperative Learning Activities for High School Mathematics, Kagan Publishing, 2001.




Exponent Cards — page 3

Simplify using only positive exponents.

(4x)™ |

Simplify using only positive exponents.

-2 l

Xy
16Xy W

Simplify using only positive exponents.

(2x°)° i

yX i

9)(

Simplify using only positive exponents.

4xy’1 L
X yX 9

Simplify using only positive exponents.

2(x%y)? 2
oM. £
Xy x5

Simplify using only positive exponents.

8xy 2.
(Zx)zy X5

Simplify using only positive exponents.

3x'zy 353
x3(y2)-1 x5‘ | *

Simplify using only positive exponents.

(9x3)(2xy)  3y°*
6y x> G

Simplify using only positive exponents.

2x°%* 2x%3
x':"y3 1

Simplify using only positive exponents.

8xy? 2.%3

Adapted from Cooperative Learning Activities for High School Mathematics, Kagan Publishing, 2001.




