8.3: Investigating Division Properties of Exponents
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After this lesson you will be able to: use properties of exponents inveolving quotients to simplify expressions

Exploration A: Finding quotients of powers

1. Complete the table,

Expression Expression as repeated multiplication Remaining After Simplified expression
Canceling
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the fast column.

Find a pattern that relates the exponents of the factors in the first column and the exponent of the axpression in
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Exploration B: Finding powers of quotients.

3. Complete the table.

Expression Expanded Expression Expression as repeated multiplication Simpiified
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4. Find a pattern that relates the exponents of the expression in the first column and the exponent of the

expression in the last column,
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Exploration 3:

5. Complete the table.
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Expression Expression as Repeated Muttiplication Rewritten as a Fraction Remaining Simplified
After expression
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Homework:
For each problem, write the expression as repeated multiplication and simplify iike you did m\t\"ae above tabies,
Expression as Repeated Multiplication ~Simplified
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8.1: Investigating Powers and Producis

After this lesson vou will be able to: use properties of exponents involving products to simplify expressions,
Exploration A: Finding products of powers

i. Complete the table,

Expression [ Expression as repeated multiplication Number of factors Simplified expression
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2. Find a pattern that relatefs ti;e expone
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Exploration B: Finding powers of powers.

3. Complete the table.

Expression Expanded expression Expression as repeated multiplication Number | Simplified
of axpression
factors
(5%)* (5%) « (5%) (5e¢5¢e5)e(5e505) 6 56
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(x3)3 . . / e
5}3 ( g _.’f\ f ey o, %o et X ] } €€
X Rk Ko LS o M e et) U X

4. Find a pattern that relates the exponents of the expression in the first column and the exporent of the

expression in the last column. PN e
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Exploration 3: Finding Powers of a Product i
5. Complete the table.

Expression Expanded expression Reatvanging and Combining Like Simplified Simplified
Terms with expression
_ Exponents
(5xy)*® (5xy) - (5xv) - (Bxy) 5:5-5-x-x-x-y-y-y GHEHEH | 12527
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6. Find a pattern that relates the original expressions in the first column to the simplified expressions in the last
column.

Practice Problems:
For each problem, write the expression as repeated multiplication and simplified expression like you did in the
above tables.

# 22-32 even Expression as Repeated Multiplication Simplified
Expression
i 3@ ® 36 .
3 x » %" o
4. (2x)?
5. {(—2x*n®)?
6. [(=5xy)?]

7. a. Complete the table of vajues.
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b. Sketch the graphs of y=2x and y=2"
in the same coordinate plane.
¢. Compare the graphs.
How are they the same?

Heww are thev different?
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8.1: Investigating Powers and Products
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After this fesson you will be able to: use properties of exponents involving products to simplify expressions,

Exploration A: Finding products of powers

1. Complete the table.

| Expression Expression as repeated multiplication Number of factors ) Slmpiaﬁed expression
74 g 75 (7.7-7.7)0(707:.7;7»7} g 79
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2. Find a pattern that reiates the exponents of the factors in the first column and the exponent of the expressmn in

=g

Exploration B: Finding powers of powers.

3. Complete the table.

Expression as repeated multiplication Number | Simplified |

Expression Expanded expression
of. expression
factors
(5%)? (5%) = (5%) (5¢5e5)s(58505) 6 56
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4. Find a pattern that relates the exponents of the expression in the first column and the exponent of the

expression in the last column.
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Exploration 3: Finding Powers of a Product R{
5. Complete the table. (
Expression Expanded expression Rearranging and Combining Like Simplified Simpiified
Terms with expression
Exponents
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6. Find a pattern that relates the original expressnons in the ftrst column to the smpi:f!ed expresssons inthe last

column. ’J(k/\‘(/:j kh\{{’ii

Practice Problems:

For each problem, write the expression as repeated multiptication and simplified expression like you did in the
above tables.

# 22-32 even Expression as Repeated Multiplication | Simplified
Expressmn
i 3% 38 b
2 (2%)
3 xext
4. (2x)?
5. (—2x%n®)?
6. [(~5xy)?]°

7. a. Complete the table of values.
X g 1 P 3
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h. Sketch the graphs of y=2x and y=2"
in the same coordinate plane.

c. Compare the graphs.
How are they the same?

How are they different?
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8.1: Investigating Powers and Products

After this fesson yo& will be able to: use properties of exponents involving products to simplify expressions,
Exploration A: Finding products of powers

1. Complete the tabie.

Expression Expression as repeated muitiplication Number of factors Simplified expression
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2. Find a pattern that relates the exponents of the factors in the first column and the exponent of the expression in
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Exploration B: Finding powers of powers. A {\ N AT
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3. Complete the table.

Expression Expanded expression Expression as repeated multiplication Number | Simplified
of expression
factors
(5%)% (5%) = (5%) (5¢5e5)e(56585) 6 56
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4. Find a pattern that relates the exponents of the expression in the first column and the exponent of the

expression in the last column. f . :
Wil of Locdos
oy M_,{, N oS e

R _ ﬁ}w/g ,1( ?fa

A preSIoT



Exploration 3: Finding Powers of a Product

5. Complete the table.
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Expression Expanded expression Rearranging and Combining Like Simplified Simplified
Terms with expression
Exponents
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6. Find a pattern that relates the original expressions in the first column to the simplified expressions in the last

column.

Practice Problems:

For each problem, write the€xpression as repeated multiplication and simplified expression like you did in the

above tables.

# 22-32 even Expression as Repeated Multiplication Simplified
Expression
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7. a. Complete the table of values.
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b. Sketch the graphs of y=2x and \;h 2
in the same coordinate plane,

¢. Compare the graphs.
How are they the same?
How are thev diffarent?




g.1: investigating Powers and Products

After this fesson you will be able to: use properties of exponents involving products tc simplify expressions,

Exploration A: Finding products of powers
1. Complete the table.
Expression Expression as repeated multiplication Number of factors Simplified expression
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(—4)% o (—4)° [(=4) & (=4)] e [(—4) ¢ (=4) = (—4)] 5 ( | {%.¢:>
- g‘m_/:‘ o
¥l e x5 . d ) P n
' %, A
(2x)% o (220)* W{? WL
A
G £

o) Y |
Eait T L
2. Find a pattern that relates the exponents of the factors in the first column and the exponent of the expression in

Exploration B: Finding powers of powers.

3. Complete the table.

Expression Expanded exprassion

Expression as repeated multiplication Number | Simplified

) of expression
L : factors
(53)2 (5%} » (5%) (5¢5e5)e(5e5e5) 6 5¢
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4. Find a patfern that relates the exponents of the expression in the first column and the exponent of the

expression in the last column,
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Exploration 3: Finding Powers of a Product’

5. Complete the tabie.
Simplified Simplified

Rearranging and Combining Like

Expression Expanded expression
Terms with expression
Exponents
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6. Find a pattern that relates the original expressions in the first column to the simplified expressions in the last

column. ‘ : /)7

Practice Problems:
For each problem, write the expression as repeated multiplication and simplified expression like you did in the

above tables.
# 22-32 even Expression as Repeated Multiplication Simplified
Expression
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7. a. Complete the table of values.
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b. Sketch the graphs of y=2x and y=2"
in the same coordinate plane.

c. Compara the graphs.
How are they the same?
o are they rifferent?
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8.1: investha‘tlnq Powers and Products

After this lesson you will be able to: use properties of exponents involving products to simplify expressions

Exploration A: Finding products of powers

1. Complete the table.

Expression Expression as repeated multiplication Number of factars Simplified expression
74 e 75 (76707e¢7)e(7e7e7e7e7) 9 Ve
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that relates the exponents of the factors in the first column and the exponent of the expression in

2. Find a patter

Exploration B: Finding powers of powers.

3. Complete the table.

Expression Expanded expression

Expression as repeated multiplication Number | Simplified ]

of EXpression
factors
(53)2 (53)0(53) (505 OS) 6(5 8505) 6 56
[(=6)*1F | [(=6)2] e [(=6)?] ¢ [(=6)%] e [{—6)?] | {~C¢~B)s(—6e—6)e(~6e—6)e(—65—6)
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4.

Find a pattern that relates the exponents of the expression in the first column and the exponent of the
expression in the last column.

h -
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Exploration 3: Finding Powers of a Product
5. Complete the table,

Expression Expanded expression Rearranging and Combining Like Simplified Simplified
Terms with expression

Exponents
(5xy)® (5xy) - (5xy) - (5xy) 5.5:5-x-xxy-y-y EHEHH | 125x3y°

(2x)%» (2x)* | (2x-2x-2x) - (2x - 2% - 2x - 2x)

dF AN A2k K Lk (7 N ) 76X
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[(4x)7]? [(4) (4} (40)] - [(4x) (o) (4n)] | 4-4 44 4-4-x % x-x-xx ( f{*; i/{‘f L ¥

(~10x%)2

6. Find a pattern that relates the original expressions in the first column to the simplified expressions in the [ast

column. P

Practice Problems:
For each problem, write the expression as repeated multiplication and simplified expression like you did in the

above tables,

# 22-32 even Expression as Repeated Muitiplication Simplified
Expression
7. 2% a 36 5 o
- 2 Re i e Y
-
2. (2%)2
3 xex®
4. (2x)?
|5, (—2x*n®)? _ A, T
€. [(=5xy)?]°
7. a. Compiete the table of values. L’j;\ + i :
, oL
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S T1oF S I N T N
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b. Sketch the graphs of y=2x and y=2" e d |
in the same coordinate plane. . SR
c. Compare the graphs. W N A -
How are they the same? ot i e
Hesw are thev different? ~ 1; J 4 ::'} (s y g‘f K
"




After this lesson you will be able to: use properties of exponents involving products to simplify expressions.

Name: 70 {-leripny
8.1: Investigating Powers and Products

9.2

Exploration A: Finding products of powers

1. Complete the table.

Expression Expression as repeated multiplication Number of factors Simplified expression
74 ¢ 775 (7.7n7.7)o(7.?o79707} o] 79
(=4)% o (—4)* [(—4) o (—4)] o [(—4) & (~4) « (—4)] 5 =
- 4
xl e x® ¢

WCoe D e e U0 WL s BT

(2)% o {220)*
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3,

.

2. Find a pattern that relates the exponents of the factors in the first column and the exponent of the expression in

] .
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Exploration B: Finding powers of powers.

3. Complete the tabie.

Expression Expanded expression Expression as repeated multiplication Number | Simplified
of expression
factors
(5%)? (53}« (5%) (5¢5¢5)e(5¢565) 6 56
[(=6)*1* | [(=6)*1 e [(—6)* ]« [(—6)?] = [(6)*] | (=6¢—6)e(~6+—6)s(~6+ ~6)e(—6°—6) - O
| | 8 |(-§
(x?)? A / ) B
(7Y ol % ) (Jki LEY (do oen J LA e 3N /f § ’f“}

4. Find a pattern that relates the exponents of the expression in the first column and the exponent of the

expression in the last column,




E_ j A Name:
Exploration 3: Finding Powers of a Product | ii ;
v o

5. Complete the table,
Expression Expanded expression Rearranging and Combining Like Simpilified Simpiified

Terms with expression

Exponents

(Gxy)® (5xy) - (5xy) - (5xy) 5-5-5-x-xx-y-y-y GHEHEH | 125x3y°

(2x)3 « (2x)* | (2x - 2x-2x) - (2x - Zx - 2x - 2x)

A of oo . gl 7
[(4x)%]% [(4x) (4x) (4%)] - [(4) (d)(4x)] | 4 44 44 4 -7 % X% %%

Wloxﬁ 2 Y et G R e HO w2 e e i e e X i f f’ﬂ - ‘Y"fgi
( ) SHeke )(, oo o 100 ¢ .}‘i‘f;"ﬁ; S e e gﬂkﬂf»ij a0l SO0

6. Find a pattern that relates the original expressions in the first column to the simplified expressions in the last
column, ’ ;?

=B

Practice Problems:

For each problem, write the expression as repeated multiplication and simplified expression like you did in the
above tables,

# 22-32 even Expression as Repeated Multiplication Simplified
Expression
i 3% e 36
EL )
2 (2°)* .
(ot
3 x e xt ‘
4, (2x)° Y
D e o
5. (—2x*n®)? L e e e A o
' ’ e T L e o g Y o P e SIS (R Flef g ey
(:‘ Lo T A (D20 ) of D02 0 }L 7 el g HXr
6. [(~5ay)?P

7. a. Complete the table of values.
X 0 1 2 3 4

w5 .
£ O o e | 5
- g
S s ] & -
22 1¢ 2[4 |8 [16]

b. Sketch the graphs of y=2x and y=2" ", «
in the same coordinate plane.
¢. Compare the graphs.

How are they the same? { 0

Heww are thev different?
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8.1: Investigating Powers and Producis

After this fesson you will be able to: use properties of exponents involving products to simplify expressions,
Exploration A: Finding products of powers

1. Complete the table.

Expression Expression as repeated multiplication Number of factors Simplified expression
24 g5 {7=7=797)=(7=7=7= s 7 g 79
CaZ e (=47 | (-8« (D] o [(~4) « (—8) « (=8)] 5 a5
i 5 S 7 b
Xt ex (% O Xy L -
2y 3. Py 4 ~ P P - — . -
(22)" = (22) :2%*2,.%: VSREPRNI RN RS i Ty

2. Find a pattern that relates the exponents of the factors in the first column and the exponent of the expression in

s

the last column. ™% g F¥D e

Exploration B: Finding powers of powers.

3. Complete the table.

Expression Expanded expression Expression as repeated multiplication Number | Simplified
of expression
factors
(532 (5*) « (59 (5e5¢5)e(505e5) 6 56

[(=6)*1* | (-6 e [(=6)°] « [(-6)?] e [(—6)*] | (~6==6)e(=6+—6)v(~6+~6)e(~6+—6)

g -6

3313 p g 5 . N ;
x % 5% £ W R v e
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4, Find a pattern that relates the exponents of the expression in the first column and the exponent of the
expression in the last column.




Exploration 3: Finding Powersof a Product
5. Complete thetable,

Name:

VI Y

Expression Expanded expression Rearranging and Combining Like Simplified Simplified
Terms with expression
Exponents
(5xy)® (Bxy) - (Bxy) - (Bxy) 5-5:5-x-x-x-y-y-y (53 () (y3) | 1252393
(2x)% e (2200* | (2x - 2% 2x) - (2x - 2x - 2x - 2x) f(ff)@{ ?> e 7

D e -}{v;;{fs RSy
Z“'ﬂ‘d» /ﬁ."lﬁy.ﬁ{'réf"?‘{ 5\ e 4 TR M

[OSHE [@x)(sz)(z;x)]--[(4@(4@(4@] PR R B S——— S 5 0% ¢
(—10%5)2 ' ' '

6. Find a pattern that relates the original expressions in the first column to the simplified expressions in the last

column.

& }’

b
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Practice Problems:

For each problem, write the éxpression as repeated multiplication and simplified expression like you did in the

above tables,

# 22-32 even Expression as Repeated Muliplication Simplified
Expression
4, 26 o F3
i 3%e3 (. L 2,
P oy
2 (2%)? - ‘,
[
i ) ¢ . e
3. xe xE’ / i B i #
i-,_. :}(\ }/ :1; . oA r)}{ . :‘a\’ - ?}{ Ji (‘g?w
4. (2x)* ey > . 1
5. (_2x4n6)2 el
6. [(—5xy)?1®

AN L
7. a. Complete the tabie of values, ‘L" I 4}
H H ! i : i o
x |0 |1 ]2 |3 [a A T T U TR T T T
it R
2x fodr + il
3@” i ; . I
b. Sketch the graphs of y=2x and y=2* gL I
in the same coordinate plane. J i 4 L .
¢. Compare the graphs, 4 de
How are they the same? ik e - . "
Haw are thav diffarent? 6"’ Ci‘&‘ E a;‘ 3 q s i& 5 ff ¢
st
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8.1: Investigating Powers and Products

After this lesson you wilf be able to: use properties of exponents fnvofw’ng products to simplify expressions. E ; Y*

- Exploration A: Finding products of powers 7 f /7 % j éﬁr
1. Complete the table. L/ i

Expression Expression as repeated multiplication Number of factors Simplified expression
778 (747e7e7)e{(77e7e7e7) 5 7
(=4)% » (—4)° [(—4) e ()] e [(—=4) e (—4) 0 (—4)] 5 ( . Uﬁg
xt e x® _
L )b (00 :
2x)% e (20)* '
(ENIeY /’xﬂ X Y

I
2. Finda pattern that relatﬂhe ﬁpo@\él}(oy;e fac‘cz g’m t()e first cofumn and the exponent of the expression in

—C%z@bfﬂ“} ¢ ood SU

Exploration B: Finding powers of powaers.

3. Complete the table.

Expression Expanded expression Expression as repeated multiplication Number | Simplified
' of expression
factors
(5%)? (5%) « (5%) (5e5¢5)e(5e5e5) 6 56

[(=6)°1" | [(=6)%] o [(=6)] ¢ [(=6)]+ [(=6)*] | (—62—6)4(~6e—6)e(~6+ —6)(—6o~6)

7O D] e edly

4. rind a pattern that relates the exponents of the expression in the first column and the exponent of the

Q%QONQ
MUt -



1)
= jf\?‘% Name:
Exploration 3: Finding Powers of 2 Product J/f : f g )
5. Complete the table.
Expression Expanded expression Rearranging and Combining Like Simplified Simplified
Terms with expression
Exponents
(Bxyy® (5xy) - (Bxy) - (Gxy) 5-5-5.x-x-x-v-y-y (GHEH) | 125x%y3
Ty

(207« (2x)* | (2~ 2x - 24) - (22 2% - 2% - 2) ZHED

- L,Q’%-*}ﬁixg,;z;zuﬁxvz{ﬂs{-}ux’w H’% %{%

T T T (@G | #4414 v v xxs (g%’?@;} 241 y¥

(—10x%)2 - ) - \ “;‘ o =-“‘=5r*-z§:;:“='_‘ﬁ§z-'§~_"‘f vx’*’@é/;*’ i /- f2] 7, d& Lf Tl [}ﬁ@ﬁﬁ&gﬁ&
 [Coy VOO E18) 15 o i (w ){,x’ il i

Fol Ve g We W @g”@ e W
¥ L F

i Q Ed & 2 & & f\’
6. Find a pattern that relates the orrglna{ xpressions in the first column to the simplified expressions in the [ast

column, E
H

%,
4

Practice Probiems:
For each problem, write the expression as repeated multiplication and simplified expression like you did inthe

above tables.

# 22-32 even Expression as Repeated Multiplication Simplified
Expression
i. 34 ® 38 ) ) : g@
DD D) >
2 2z Ny 5
W (97) (PP (g2 9
3 Xex
(X) / X Xo XX )
4. (2x)* ‘ .
(XD A) DY K Q X
5. (—2x*n®)?
L (- Dye) %@%x/ ) (N nnl
6. [(—5xy)?]® b 7
Lo B
7. a. Complete the table of values. L‘)i\ . L : W i
[0 Jr [z |5 4] JENRE RS
NN VIS8 7 B ol »
AR T
h. Sketch the graphs of y=2x and y=2" :‘j o [ ‘
in the same coordinate pfane. , od o
¢. Compare the graphs. ! oodm L :
How are they the same? : LT
How are thav differant? %@ f&;, ‘g_,,g =, ifb " }‘ﬁ
o




Name:

8.1: Investigating Powers and Products

After this fesson you will be able to: use properties of exponents involving products to simplify expressions,
Exploration A: Finding products of powers

1. Complete the table.

Expression Expression as repeated multiplication Number of factors Simplified expression
74 o 75 (TeT7e7e73e{777s7:7) g 79
(—4)% o (—4)* [(—4) ¢ ()] o [(—4) ¢ (=4) « (—4}] 5 = 4/}?355
1 .G . A a . e I
xlex Yo X0 W e x ;:f;; .. 5
(2x)7 » (2x)* 4 >

2. Find a pattern that relates the exponents of the factors in the first column and the exponent of the expression in

the fast column,

Exploration B: Finding powers of powers.

3. Complete the table.

Expression Expanded expression Expression as repeated muitiplication Number | Simplified
of exprassion
factors
(5%)2 (53) (53) (5¢5e5)e(5e5¢5) 6 55

[(=6)21% | [(~6)?] e [(—6)7] e [(—G)?] o [(—6)*] | (~6e—6)e(—6+—B)s(~b0~6)¢(~G=~0)

{"":
R 1
B

() {}{5 N e B ey

4. Find a pattern that relates the exponents of the expression in the first column and the exponent of the
exprassion in the last column.

i . oy o,
R ot T




Name:

Exploration 2: Finding Powers of a Product
5. Complete the table,

Expression Expanded expression Rearranging and Combining Like Simplified Simplified
Terms ' with expression

Exponents
(5xy)? (Bxy) - (5xy) - (Bxy) 55 5. x-x-x-y.y-y BHEH Y| 125238

(2x)% e (2x)* | (2x2x-2x) - (2x - 2x - 2x - 2x)

Ao |[adr’

[(4x)°]? [(42) (4 (423 ] - [(4a) (4x) (4]

“"-_n':‘g a

e} Colarf

R o
RACE

(~10x%)? oy

i

& .

e

&

6. Find a pattern that relates the original express the simplified expressionsin the last

2, P

L*

cotumn.

Practice Problems:

For each problem, write the expression as repeated multipﬁca’cip’i:z and simplified expression like you did in the
above tables,

# 22-32 even Expression as Repeated Multiplication Simplified
Expression
i 3% e 36
2, (23)2
3. x e x®
4. | (2x)?
5. (~2x*nt)?
6. [(—=5xy)%]°

i
!

7. a. Complete the table of values.
X 4] 1 2 3

X
2){

& I
&

b. Sketch the graphs of€v=2>< and y=2"
in the same coordinate plane.

¢. Compare the graphs.




‘Name: .

8.1: Investigating Powers and Products

After this lesson you will be able to: use properties of exponents involving products to simplify expressions,
Exploration A: Finding products of powers

1. Complete the table.

Expression Expression as repeated multiplication Number of factors Simplified expression
7E e 75 {757;7;7}5(767676?67) G 79
(~4)% o (—4)° [(—4) e ()] « [(=4) ¢ (—4) « (-4} 5 cu 5
T, .5 e o ' :
X e x Y R T < 4 ARG £
(vafy » &5 -5 / ‘, 5

(2x)? o (22)*

;f " oy i } "gg 5
k(iié m;«,f el o g

2. Find a pattern that relates the exponents of the factors in the first column and the exponent of the expression in

the last column. « .
[P o 5

g /f/ e d

;’

Y b e

Exploration B: Finding powars of powers,

3, Complete the table.

Expression Expanded expression Expression as repeated multiplication Nurmber | Simpiified
of expression
factors
(5%)% (5%) « (5%) {(be5e5}e(5e545) 6 5o

[(—6)21" | [(=6)?]« [(=6)?] « [(~6)7] « [(—6)*] | (~B+=6) v (~Be~B) v (-G —6)e(~626)

(x3)3 (

4. Find a pattern that relates the exponents of the expression in the first column and the exponent of the
expression in the last column.




Exploration 3: Finding Powers of a Product
5. Complete the table.

Name:

Expression Expanded expression Rearranging and Combining Like Simplified Simplified
Terms with expression

Exponents
(5xy)® {5xy) - (5xy) - (5xy) 5:5-5-x-x-X-V-y-y GHEH )| 125x3y3

(2x)% e (22)* | (2x-2x-2x) - (2x - 2x - 2x - 2%)

[(4x)°J* {(40) (420) (4ec)] - [(4) () (4]

62 57 it & R 6 sy P & e
(-1035 ( P AT TR ey e T T L am
YRy . AN A YN, g Wl
e R BN A T A7) : s

6. Find a pattern that relates the original expressions in the first column to the simplified expressions in the last

column. e /

Practice Problems:

For each problem, write the expression as repeated multiplication and simplified expression like you did in the

above tabies.
# 22-32 even Expression as Repeated Muiltiplication i Simplified
Expression
1 24 28 R RE R IRV R A
ot 3 ot - R
2 (23)2 R TETTTTE
(;9(0
3 x e x° IS 'S
4, 2 v -
(2x) A' ‘o, ) u\?, ” y/jg
o A BY2 , . T
g, {—2x*n®) C L R e Y Ty
§ i ¥ r“.«}
6. —5xy)?s e s e TR
Lok N P

7. a. Complete the tabte of values.
X g 1 2 3 &

2 . & 1& i :
pX . ‘ . .
2 [SERNS L f p ) {e

b. Sketch the graphs of y=2x and y=2*
in the same coordinate plane.

c. Compare the graphs.
How are they the same? e

How are thev different? [,

oy
wF 4 [ 2
S o




Name:

8.1: Investigating Powers and Products

After this lesson you will be able to: use properties of exponents involving products to simplify expressions,
Exploration A: Finding products of powers

1. Complete the table.

Expression Expression as repeated multiplication Number of factors Simplified expression
7% e 77 (7e7e7e7)e (77777} | 9 7° '
(—4)% o (—4)° [(—4) e ()] e [(—4) e (—4) « (—4)] 5 £

1 5

Xt eXx

(2x)% e (22)*

2. Find a pattern that relates the exponents of the factors in the first column and the exponent of the expression in
the last column. '

P

Exploration B: Finding powers of powers,

3. Complete the table.

Expression Expanded expression Expression as repeated multiplication Number | Simplified
!\\ e of expression
““““““““““““““ e’ factors
(537 (5%« (5%) (5e¢5e5)e(5e5¢5) 6 5¢
[(—=6)2]* | [(=6)*1e [(=6)"] o [(~6)?] ¢ [(=6)*] | (~6e—b)e{—6o~C)o(~6o—b)e(~60—6) IS e
L by
i3 BN o, ot
w k s

4. Find a pattern that relates the exponents of the expression in the first column and the exponent of the
exprassion in the last column.



Exploration 32 Finding Powers of a2 Product
5. Complete the table,

Name:

Expression Expanded expression Rearranging and Combining Like Simplified Simplified
Terms with expression
Exponents
(5xy)3 (Bxy) - Bxy) - (5xy) 55 5-x-x-x-v-y-y BHEH Y| 125283
(2x)3 9 (22)* | (2x-2x 2x) - (2x - 2x - 2x - 2x) I B qi IO Y 4 7]
o Yty b
[(4x)*1° [(4x)(dx)(4x)] - [(Ao)(4x)(Ax)) | 4-4-4-4-4-4-x - x - x - x-xx (4 i - I }
WIEN V-
(—10x%)? Ll -iiDe e *\;H 3T (-10r }
“\D){ ED;,J Sy { - ‘1\;\9? 5’5,-#'
6.

column.

:

Practice Probhlems:

7. a. Camplete the table of values.

gRdE

Find a pattern that relates the original expressions in the first column to the simplified expressions in the |ast

For each probiem, write the expression as repeated multiplication and simplified expression like you did in the
above tables,

# 22-32 even Expression as Repeated Multiplication Simplified
Expression
i 3% 36
2 (23)2 B
o G =
3. Xex - e
L A
4. (22’.')2 iR ;
1200 Ux
5. (~2x* n6)2 -1 -
6. (50T ey
o L9

X 4] L 2 3 a
AR
N SRR

b. Sketch the graphs of y=2x and y=2*
in the same coordinate piane,

c. Compare the graphs.
How are they the same?
How are they different?

wir

ey A




Name:Al 2% @OY“"ﬁQ'E

8.1: investigating Powers and Products

After this lessan you will be able to: use properties of exponents involving products to simplify expressions,
Exploration A: Finding praducts of powers

1. Complete the table.

Expression Expression as repeated multiplication Number of factors Simplified expression
7t e 75 (7e7e7e7je(7eTe7e7e7) g 77
(—4)% e (—4)° [(4) e (=] ¢« [(=4) ¢ (=) ¢ (—4)] 5 | &
(4)
x1 e x5 . oYy .
CONES S NS @ X
2x)% e (2x)* R -
@I a3 (2R Ak 2 / (axy’

2. . Find a pattern that relates the exponents of the factors in the first column and the exporient of the expression in
the last column. /e N o cdah Fhe gy ponevits i dhe Lavs 4

w g o o 4 oy 1 Lole o [ A T
O oo by ) yort o gt 1}‘6‘{; i CAP onenvi for dne  lag grew e

Exploration B: Finding powers of powers.

3. Complete the table.

Expression Expanded expression Expression as repeated multiplication Number | Simplified
of exprassion
factors
(532 (5%) « (5%) : (5¢5¢5)e(5e505) 6 56

[(~6)7]% | {(—6)*] o [(—=6)*]« [(—6)°] « [(=6)*] | (~6¢—6)e(—6e-6)e (60 —6)e(~bo—0)

TR
J
&
&

(x*)?

Fu)
¢
ik

& "
SR S A R I S TP RS
L)

4. Find a pattern that relates the exponents of the expression in the first column and the exponent of the
expression in the last column. i,k A ST AVEE e | u e Lies € poner +

Moot wrii gey  dne REpOT grh e w0E [gsT Column,
i f



Name: A L@ X, 60 mez.

Exploration 3: Finding Powers of a Product
5. Complete the table.

Expression Expanded expression Rearranging and Combining Like Simplified Simplified
Terms with expression
Exponents
(5xy)? (5xy) - (5xy) - (5xy) 5.5 5. x-x-x-y-y-y GHEDYH | 125233
(2x)3 o (22)* | (2x-2x-2x) - (dx - 2x - 2% - 2x) S A T S ; ik k
qgf%- x Qyﬁﬁﬁﬂ\§®%ﬁ
(4x)°1? [(4x)(42) (4] - [(4x) (4o)(4)] | 4-4-4-2-4 -4 xxx-xx-x [pa™ (Y,
f Y N doae
—10x6)2 (=10 3 (Ao J (o 1 [A0F (Fon e 1610 16 0 =T8T 16 715 A% Wigne .
(~10x°) (-lay il fﬁf\w]f- !W’fg ’ ’“{[ e e e v [”gﬁ%}f( 2R
L Lot ,,fg ‘9{:‘7{ é%@}‘{,w;’. ..';U(&fi{g& NIRRT }‘» e L AN £
A
6. Find a pattern that relates the original expressions in the first column to the simplified expressions in the last

column. When you odd up the expression you get your ssmplhified
*C-XPE”Q.S’S o s bﬁjer
Practice Problems:

For each problem, write the expression as repeated multiplication and simplified expression like you did in the
above tables.

# 22-32 even Expression as Repeated Multiplication Simplified
Expression
P ~4 H 5] 5] E ]
i “e 3" B = 4
7
%, 2.753F -
2. (> 794 e
3 - T
3. xex YR K %Q
4. (2.?6)2 . 1
(&y & x) {ox) 7
% 5. (—2x*n8)2 IR R P S 4—8)
. ((\ crrne YRS ) ( 2\ X 4
" 5, Ly 5 R
6. (sl 1 , o
~ Byt Bxyy L2 5%y
¥ 7 \\1 ’»
7. a. Complete the table of values.
x 10 |1 |2 [3 Ta ]
/ > o2 4lelg |
X s p T
NEZ Jo da (418 116 ] L
i i
b ot !
b. Sketch the graphs of y=2x and y=2" e b ;
in the same coordinate plane. I
¢. Compare the graphs. ‘; |
T A EA eage kY il S0 T ;
How are they the same? g%;%mtg‘% g}if?‘( ch s ®d e il dnk Jewd D 4
How are thev different? gﬁég»x e Baweni . Ll W 8 g




"y
Nameéfi&i JoA L bt B,

8.1: Investigating Powers and Products it
H

iy

After this lesson you will be able to: use properties of exponents involving products to simplify expressions,
Exploration A: Finding products of powers

1. Complete the table.

Expression Expression as repeated multiplication Number of factors Simplified expression
VAl Wi (7e7e707)e(707e7a7e7) 9 79
(=4)? o (—4)° [(—=4) o (~4)] e [(—4) e (—4) e (—4)] 5 %ﬂ%}
i
xtex® &@
(220)%+ (22)* A
v} B

2. Find a pattern that relates the exponents of the factors in the first column and the exponent of the expression in

the iast column. eE 9

ing powars of

3. Complete the table.

; Expression Expanded expression Expression as repeated multiplication Number | Simplified
of expression
factors
{(5%)* (5%) e (5%) (5e5¢5)e(5¢5¢5) 6 56

[(~6)21% | [(~6)"] e [(=6)] « [(=6)*] « [(=6)*] | (=6+—6)e(~6e~6)e (=62 —6)s(~6+—0) Q;* P @;@g

(x3)*

4. Find a pattern that relates the exponents of the expression in the first column and the exponent of the

expression in the last column,

‘“\M}

Uk
&

%
%




Exploration 3: Finding Powers of a Product

5. Complete the table.

Namew} i"\ﬂ*‘i fw"ﬁﬁ"’”ﬁ o o

U

Expression Expanded expression Rearranging and Combining Like Simplified Simplified
Terms with expression
Exponents
(Bxy)® (Sxy) - (5xy) - (5xy) 5-5-5.x-x-x-y-y-y GHEHE* | 125x3y3
(2x)? e (2x)* | (2 - 2x - 2x) - (22 2x - 22 - 2x) |RBT2 B 0B & 0 Ko sl %g% o B
i &
[(4x)%)° [(4o)(4x) ()t - [(4x) (4x)(4x)] | 4-4-4-4-4- 4.5y x-x-x-x-x 14y
P
(-10x%)Z | o
( i\ g 0
L W E (%% pox®

6. Finda pattern that reEates the orsgmai expressmns in the first coiumn to the snmpitﬁed expressnons in the Iast

‘“ﬁ””‘i i
¥ E‘“@"“i;ﬁﬁq

For each problem, write the expression as repeated multiplication and simplified expression like you did in the
above tables.

# 22-32 even Expression as Repeated Multiplication Simplified
Exprassion
i 3% e 38
2180
o
2. (23)2
3 xex6b
4. (2x)?
5. (—2x*n®)? 7
§orn
q ol %
6. [(=5xy)* P {“:’
[ j -
7. a. Complete the table of values.
X 0 i Zz 3 4
2y a1 A Ly |9
K /r ’. & %
21yl 418 @

k. Sketch the graphs of y=2x and y=2*
in the same coordinate plane.
¢. Compare the graphs.
How are they the same?
Heow are thev differant?




8.1: Investigating Powers and Products

¥ HEY fa F
H it o DAY i, 4

After this lesson you will be able to: use properties of exponents involving products to simplify express:ons
Expioration A: Finding products of powers

1. Complete the table.

Expression Expression as repeated multiplication Number of factors Simplified expression

AR YE (7e7e7e7je(7e7e7e7e7) g =9

COZe (=87 | [0+ B[ (~8) « D] 5 35
™
Err R SU R N ¥ N ¥ U
Tt T .
(2x)7 e 2207 | T . - :; "E
/ X

2. Finda pattem that relates the exponents of the factors in the first column and the exponent of the expression in

Exploration B: Finding powers of powers.

3. Complete the table.

Expression Expanded expression Expression as repeated multiplication Mumber | Simplified
of expression
factars
(53)2 (53)9(53) (55 05)-(5 #5e5) 6 56

[(—6)21* | [{=6)*]e [{—6)* e [(=6)%] e [(—6)*] | (—6¢~6)o{—65—6)¢(~62-6) ¢ {~H6»—6) =,

4. Finda pattern that relates the exponents of the expresswn m the first column and the exponent of the




&4
i S —
=
st
o

A Name;
Exploration 3: Finding Powers of & Product ¥ (a\
5. Complete the table. '
Expression ‘Expanded expression Rearranging and Combining Like Simplified Simplified ]
Terms with axpression
Exponents
(5xy)3 (5xy) + (5xy) - (5xy) 5-5.5.x-x-x-y-y-y GHEH(?) | 125238

: VJ.@F‘E{%?}

(22)% o (2x)* | (2x-2x.2x) - (2x - 2x - 2x - 2x)

[(4x)%]? [(4x) (43 (4)] - [(4) (4} (4)]

(e Y XY

— 632 L AtEy YA Y- e L b b ET L R L R IR Y R
(—10x°)? = O -tonlf L T T T ey

Bhvey o b o pemei wiyuide i

e

6. Find a pattern that relates the original expressions in the first column to the simplified expressions in the last
column. ‘j;

Practice Problems:
For each.problem, write the expression as repeated multiplication and simplified expression like you did in the
above tables.

# | 22-32 even Expression as Repeated Multiplication _ Simplified
Expression_
2 (233* 7
4 (2x)*
IEN2 - -
5. (_Zx n ) vwcjﬂ--?:\e o N
6. (=52 (T azwf% w)jﬁf
TS T “‘i?zw‘;}j K 4

7. a. Complete the table of values. . ] | !
2x bod 1 Lol
Py “l [ A e
: } O} SN
/ T W :
b. Sketch the graphs of y=2x and y=2" w L j
in the same coordinate plane. ' i -
c. Compare the graphs. _ I S .
How are they the same? :;-*2 oo T T )
How are thav diffarent? R ; 3z % g‘i‘s NN f_ﬁ
"



iy Name:
e \-%%% : 8.1: Investigating Powers and Products

After this lesson you will be able to: use properties of exponents involving products to simpiify expressions,
Exploration A: Finding products of powers

1. Complete the table,

I Expression Expression as repeated multiplication Number of factors | Simpiified expression
7%« 7° (7e7e7e7)s(7e7e7e77) 9 7
(—4)% o (—4)° [(~4) e (—4)] « [(—4) ¢ (—4) o (—4)] 5 o

1 5

Xt ex

(2x)% o (2x)*

Sy
N

B
T, E

2. Find a pattern that relates the exponents of the factors in the first column and the exponent of the expression in

the last column.

Exploration B: Finding powers of powers
3. Complete the table.
Expression Expanded expression Expression as repeated multiplication Number | Simplified
of expression
factors
(5%)* (5%) = (5%) (5¢5¢5)e(50595) 6 56
[(—6)2} | [(~6)] e [(~6)*] ¢ [(~6)7] o [(—6)?] | (=6¢—B)w(~6e—C)e(~6s~6)o(~60s—6} & . L E
. "k
343
x%) p ,
( & v o
i k)

4. Find a pattern that relates the exponents of the expression in the first column and the exponent of the
expression in the last column.

- o
H f

2y
¥ {; il s
AR




Exploration 3: Finding Powars of a Product
5. Complete the table.

Name:

Expression Expanded expression Rearranging and Combining Like Simplified Simplified
Terms with expression
Exponents )
(5xy)? (5xy) - (5xy) - (5xy) 5:5-5-x-x-xy-y-y L EHNEHGY | 125573
(2x)3 e (2x)* | (2x-2x-2x) - (2x - 2x - 2x - 2x) L

[(4a)}(4) (4x)1 - {(4x) (4) (4]

4-4-4-4-4-4-x-x-x-%%X-%

RPN . .
=J00H oy ity s

=

column, mﬁ:»ﬁm

Practice Problems:

For each problem, write the expression as repeated multiplication and simplified expression like you did in the

above tables.
# 22-32 even Expression as Repeated Multiplication Simplified
Expression
i. 3% 4 36 P‘ gg
2. (23)% .
.
3. X e xé. o
va
A
4, (2x)* ,
o “g. ";}
'&% ,ﬁé &
5. (-2 [{ECE R G AR T ¥
L:_:nxu,.‘ Ei_"hf?i ) _“1.‘--- ,}(? J‘ w %‘% @
6. [(=5xy)*]° 2
'“g s Fap e LA 47
5 Slex )]

7. a. Complete the table of values.

x (6 (1 (2 [3 [a E
2o D] A s
¥ oz I

b. Sketch the graphs of y=2x and y=2"
in the same coordinate plane.

¢. Compare the graphs.
How are they the same? They .

Heow are thev differen? “'[“wa; e




Name: // fﬁﬁéﬁf i’fﬂf?*«ff fﬁgm

£.3: Investigating Division Properties of Exponents

After this fesson you will be able to: use properties of exponents involving quotients to simplify expressions.

Exploration A: Finding quotients of powers

1

1. Complete the table.
Expression Expression as repeated multiplication Remaining After Simplified expression |
Canceling
G0 66666666066 5 6.6 P
67 6-6-6-6-66-6
(—4)° (1) () (-4 (- (-1 (~4}
e enIey
x“x-2x3 }L_Mﬁfw&ifﬁ" Ko D1 S e
T T VIR L A r ki v AR B 2
FYUERTTE T TET

&

2. Find a pattern that relates the exponents of the factors in the first column and the exponent of the expression in

the last column.
g §

& 3
& £
i gl "
A Ly W
Cet 0 B

5‘ {vék %};ﬁz@?pﬁ & F e

Exploration B: Finding powers of guotients.

3. Complete the table.

Expression Expanded Expression Expression as repeated multiplication Simpiified
expression
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4. Find a pattern that relates the exponents of the expression in the first column and the exponent of the

expression in the last column.



Name:

Exploration 3: Using both Powers of Products and Quotients

5. Complete the table.

Expression Expression as Repeated Multiplication Rewritten as a Fraction Remaining Simpilified
After expression
Canceling
+ SV WA R} 3:3-3-3-3-3-3 .3 3
G v | GEGEG s R
\3/ " 37037 03N 1 3:-2-3.3
1
20
4
20 vt %ﬁﬁ
e ye P
) ’
x"
()
B { r’n\‘!r i ;,ff" /‘MI:’E ’li f’ - - -
Homeworic } i"\\ (“ GV L‘“} A ('(\ / L
For each problerm, write the expression as repeated muitipiication and simplify iike you did in the above tables.
Expression as Repeated Multiplication Simplified
Expression
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