Algebra I

7-1: Zero and Negative Exponents

Name
Date

Class Period

Learning Target: Today you will be able to SIMPLIFY EXPRESSIONS INVOLVING ZERO AND NEGATIVE

EXPONENTS

Question/Main Ideas:

Notes:

Exploration of
Exponents

Complete the following table WITHOUT a calculator and then answer the given questions.

a. How does the value of the exponential
expression change when you decrease the
exponent by 1?

Divide b‘j +he
base.

b. What do you think the value of 577 is
(written as a fraction)?

Property: Zero = 3 5 o_
Exponents o & ory enssTe number a, o |
o
H% =\ (-3)° = (s.14)°=]|
i F )
Property: Negative or ever«j NoenzZero number a, a N = —
Exponents a ™
\ | -2 \
PF e S p ot o Pty T a2k
g 343 (-¢) 36
Example 1: Simplify.

Simplifying Powers

a. 972 = —\—

C'Q

b. (-3.6)° = \

i




Now It's Your Turn Simplify.

; )
a 47 = o e b. (-5)° =
Y3 Y \
C3_23L=_\- dé"ti"‘—'=_‘_
a \
33~ g ' G
e (ayt = )
&
(-4) le
Example 2: Simplify.
Simplifying 3
Exponential a 5a3p?% = Sa b I 5
Expressions ' 7 bL® x5 = X
A~
only move neqahive exponents become

hase w/ negahve

ihve whe ved
exponent Pos"h " REe.

Now It's Your Turn Simplify.

a.x~9=-.—\-(-‘ b.n%zn‘?'
X
85 -
c. 4¢3 = Liba dF ..QQB
C

ns \
e—z oo ﬁ’g

m man

Summary:




Algebra I

7-2: Scientific Notation

Name
Date

Class Period

Learning Target: Today you will be able to WRITE NUMBERS IN SCIENTIFIC AND STANDARD
NOTATION AND COMPARE AND ORDER NUMBERS USING SCIENTIFIC NOTATION

Question/Main Ideas:

Notes:

Concept: Scientific
Notation

A number wriﬂ’en as a pr‘Oduc,‘i" A the form.-.

O X\0" where N is an inteqer and
lcaflio

Example 1:
Recognizing Scientific
Notation

Is the number written in scientific notation? If not, explain.

0.023x10% = N

Not between I-10

b. 23107 = Ye 5

c. 9.3x100° = Vo

/l;qsc X \O

Example 2: Writing a
Number in Scientific
Notation

Write each number in scientific notation.

a. 157,090,000 = 1.5 709 x |07

b. 0961 = G.| x10~ 2

Now It's Your Turn

Write each number in scientific notation.

a. 678000 = (.1 % x IOS-

¢. 51,040,000 =5.104 X |

b, 00000302 = 3.02 xlo0~7

d. 0.0000007 = IXlO=1

Example 3: Writing a
Number in Standard
Notation

Write each number in standard notation.

bol93x 10° = 0.0000193

Now Ift's Your Turn

Write each number in standard notation.

a. 523x 10" = 63300000

c.209x 10* = 0,00020%

b. 46 x10° = 0.00004 ¢

d. 3.8 x 10® = 3800000,000,000

Summary:







Algebra L

7-3: Multiplying Powers with the Same Base

Name
Date

Class Period

Learning Target: Today you will be able to MULTIPLY POWERS WITH THE SAME BASE

Question/Main Ideas: lNo‘res:

e e e T T Number of | Productas
Exploration: Complete | f’roduct il i ExpondedProducf ' |" Factors | . aPower =
the Table and Answer 73 472 (7e7e7)e(707) 5 75
the Given Questions
2% o 2" (2:2:3-2)  (2-2-3-3) g R
x%ex? (xxxx) - (xxxxx) q )(q
mem? m ‘(mmmmm) b m ©
$3'¢3  |(3.3).(3-3-3-3)(3-3)] & 3*
5 3
rPever’  (94494)-(9d- Cyyy)| 9 g 1

a. What do you notice about the base of the original products in the first column and
the base of the answer in the last column?

The base Staged the same

b. What do you notice about the exponents of the original products in the first
column and the exponent of the answer in the last column?

The final CXPOnCn+ 15 the sum ofF

the origin al exponents.
c. Do you see a shortcut that could get you from the original problem to the answer
without the two middle columns?

Tust add +he oriaina\ CXPonen‘i‘s.

Property: Multiplying

Powers with the m N m+n
Same Base Q ' X - Qa
Example 1: Werite each expression using each base only once.

Multiplying Powers

a 12%e12° b. (-5)7? ¢(-5)’
\aH-I-E} (_5.)-21'-]
|
13 [-5Y°%




Now It's Your Turn

Write each expression using each base only once.

a. 83e8° b. (0.5)2«(0.5)® c. 93e9249°
+6 -g¥- =
33 (0.5) ~3+-¥ q-3+ave
- 1) s
3" (0.5)7" =2 9
Example 2: Simplify,
Multiplying Powers in
Algebraic Expressions | a. 4z% ¢9z 12 b. 2ae9b* ¢ 3a?
(4:9)(25-27'2) (2a-3-3)(a-a?)(b4)
ez~ " = 2t >4a’bH
z"l
Now It's Your Turn Simplify.
a. Bx*ex®e3x b. —4c®e7d?e2c? c. jPok?e12]
- .9 . -3
(5’.3) (xq.xq«x) (’q'7'2)(csc 2)(da) \Q(JgnJ)k
Is x 'Y -56cd? 123k~
1232
K

Example 3:
Multiplying Numbers
in Scientific Notation

What is the simplified form of (3 x 10°)(5 x 10 '2)? Write your answer in scientific
notation. (3 .5_) ( [05—l0‘|2>

s x10~1

I 5 ko~ ®

Now It's Your Turn

What is the simplified form of (7 x 108)(4 x 10°)? Write your answer in scientific
notation, (1',_')“03‘“);)
ag xio'3
2.3 x10'4

Sumimary:




Algebra I

7-4: More Multiplication Properties of Exponents

Name

Date

Class Period

Learning Target: Today you will be able to RAISE A POWER TO A POWER AND RASIE A PRODUCT TO A POWER

Question/Main Ideas: | Notes:
S E s e e o o . .| Number | Product
Exsloraitiont Comglete :i_Pov;er_'_ :f a P““f'-“:‘; i?:ndgdf ;:o.mplg::hé E;pgnded e
the Table and Answer s i EE el (D Power
the Given Questions (52)3 (52)e(5%)e (5%) (5ebB)e(5eb)e(5e5) 56
(3P | (3)? -(-3)% |(-3.--3) (-3--3) g
G (6 -(62) (6™ b?) [(bb)(bb) Lbb)(bb) & b’
Do you see a shortcut that could get you from the original problem to the answer

without the two middle columns?

Mu\-HP\\/ the crig’ma\ €Xponcn"r‘5

Property: Raising a
Power to a Power

(a™) ' = g

Example 1: | Write each expression using each base only once.
Simplifying a Power
Raised to a Power a. (h*)Y = ‘T\L{.-l b. (x3) = X -3-5
a - = - §
- n ¥ - X
-
x 15
= -10
Example 2: simplify y3(y®)? = Y 3, &-2& = 4 3 ¥+
Simplifying an Y
Expression with = . 4 -4 = lj
Powers - Lj '3 — .—-—1
Y ]
Now It's Your Turn Simplify.
a x?(x°)™* b. wi2w’)® c. (r®)y?%ps
- = 3
x® x4 Wi~ g ¥} 0.
-aa 13
X : w ' r

xa

4




Exploration: Complete o
the Table and Answer § = 707
the Given Questions

@m? | (dm)e(4m)e(dm) | (Aeded)e(momem) | 4°m® | o4m®

(@b)* | (ab)(ab)(ab)(ab) |(aaaa) (bbbb) | a'b" | a“b"

(3xy)? (3xy) (3xy) |(3-3)(xx) (yy) [3’x74”|9x'y?

Do you see a shortcut that could get you from the original problem to the answer
without the two middle columns?

Just distribute the eXPoncm"I" ‘o

each “piece™ in ‘Hae parenthesis

Property: Raising a
Power to a Power

(ab)n =a " b"

Example 3:
Simplifying an

Expression with

Products

" 3 -2)3
Simplify (n°)2(4mn=2)3 = n‘o- 4 'm?) - (f\ g)

= n'®. o4 . m?.n"e

= (4 mgnu\

Now It's Your Turn

Simplify.

a. (x 2)*(3Bxy°)* b. (6ab)3(5a~?)? c. (3¢%)*(c?)?

x4 .3¥x1y? 3a3pc.5%C 4 0 ¢
°, 2 (216-25) (a-3b?
g\ x °y 20 )(;’4 b) gl ¢ 2©
3‘330 5400 b
a’

Summary:




Algebra I

7-5: Division Properties of Exponents

Name

Date

Class Period

Learning Target: Today you will be able to DIVIDE POWERS WITH THE SAME BASE AND RAISE A
QUOTIENT TO A POWER

Question/Main Ideas: || Notes:
Exploration: Complete of Powers | Expanded Pnoduc‘r_ L Simpl;iﬁed Pr-gd_uc-’_r i ;lfacht's_-_:: e
the Table and Answer | = = R e : ; S e e Left | Power -
the Given Questions x7 XexXeoexexexexox
el o x o Xexexex 4 x*
b® bbbbh l i
b® bbb bbbbb bbb -3 b3
6a® 3-Aaaaaan E | - B
2° |Ddaaaacaaca aaao. = a“

Do you see a shortcut that could get you from the original problem to the answer
without the two middle columns?

Subtract The ex pcmen""S

Property: Dividing m
Powers with the a m—nN
Same Base - a
N
a
Example 1: Dividing | Simplify
Algebraic Expressions
X8 -3 _ S i wnt _ =T H-3
a =5 = X = X » 5.8
X il
=m~3n
.
m3
Now It's Your Turn Simplify
- 6.2 -\ -
a'yﬁ_ 5-4 bgi—dgq c.kJ =-|<($ -5
Y d> - *
B d_e - k g . ’3
_ = J
J = | o
(A - -3
d J




a-3p7 -3-5 1-2 g Pyply 8 4-4 -1+5 g-\
d. 5,2 =Q b e. Kty - z
"-"Q_s‘ b o = 3 > ‘Z.-l
= b¥
g =ytz’
(]
Property: Raising a
Quotient to a Power m m
9 _ O
b b "M
Example 2: Raising a | Simplify.
Quotient to a Power 3
’ [i}s (z4)” _ =z'?
5 3 | as
2 -2
o (A2 422 o 4= x* . x°
X 5)-) R
(x x-¢ y 2 A

Concept: Raising a
Quotient to a
Negative Power

(__

b

-ﬂ_ (,b_h
- G

3
Example 3: 536 Y 4 A3 ( q) 12
Simplifying an Simplify [%] o= (_3——‘- - ot A - _ﬁ_._
Exponential 4 a x Q3 (x¢) 3 x \g
Expression
: -2 2 a, I s 3

Now It's Your Turn simplify [i) & ( 5b> - S b _ asS b

ae . a a

G

Summary:




Algebra I

7-6: Exponential Functions

Name
Date Class Period

Learning Target: Today you will be able to EVALUATE AND GRAPH EXPONENTIAL FUNCTIONS

Question/Main Ideas:

Notes:

where aQ *0 and

Concept: Exponential - . b X

Functions (j - O\ b?0O
Examples of 4 y f ) \ 4, vl
Exponential Functions :

3 '.'LL
|
K. }}\g
. ,_:; ' _
1
|
fale y
e Woe

Example 1: Does the table represent an exponential function? Explain,
Identifying an "‘.‘\ d A _ .
Exponential Function NN Yes because the
: y | _1\1 -3 -9 TF H’VQlLLe—‘S (_\'\Qnae b(j
3 3% o a common Factor

Now It's Your Turn

a

4.394

: ® Yes mualliﬁC@ bcj
5. 7122 : 742586 |. 3

4 5 Yes mulplied by

550 | 605 | 665.5 | 732.05 | 805.255 L
l1]2]3]a]s g i _
|38 |53 |68|83] 98 9 Q= . | by o constaat
2131419 No, not mulhiplied each Hme

i 1 1 i

a|5|8|™




Example 2:

Identifying an
Exponential Function

Does the rule represent an exponential function? Explain.

a.y=3x2"N0 bCCQ.U\SC H.e
exPoncn‘i’ is not
a variable.

b.y=3:6* - Yes the eXPO‘nM""

IS a variable

Example 3: Graphing | Graphy=3-2* I\
an Exponential
Function X| 3-ax 3 /
-3 |[3-27? |6.15 f
_\ 3'2" I' 5—
(9] .9 ® -
gk 3 T
I 3. 2 \ ‘:l.f
. | @
ad 13.2 fa
Now It's Your Turn a. Graphy =05+ 3 N | “__‘__f'r? 1
X 0,5.37(\ q_j 5 | | |
! ‘ !
-a |os-37?] 6.00 1
-1 |05-37' | 6.1 /
o O'S-' 3 e Or 5
'es-3' |\I.s
d los-32 |l 45 ¥

b. 6raphy=-05 - 3%

X| -053%)9

-2 |-0.5-3-2 | -0.06
-0.5-37! |- 0.7
'0-5-3:'3 -0-5
-0-§-3 -I.5"
-05-3% |-4.5

) = C

Summary:




Algebra I

Name

7-7 Day 1: Exponential Growth and Decay Date Class Period

Learning Target: Today you will be able to IDENTIFY WHETHER A GIVEN RELATIONSHIP IS
EXPONENTIAL GROWTH OR EXPONENTIAL DECAY AND CALCULATE THE GROWTH FACTOR.

Question/Main Ideas: || Notes:
& P
Concept: Exponential ‘ ;
Growth (j =0 - b a ] |
e g
a - inithal amounT [T a
D~ %r‘ow*’«’h factor 1
b2\ IR |
t 7 X ¥
Concept: Exponential X
Decay % = " b
. . ' . i ‘\MQ 2
a-inihal amounT T g
o- decay Factr = |
0cb L | SEEEEE RN

Example 1: Growth
versus Decay from an
Equation

State whether the equation represent exponential growth, expenential decay, or neither.
If it is exponential, identify the growth/decay factor.

x . —
& )’__3[% Growth by R Nveither |
- eXPOncr\"’ 'S
A net a variable

Now It's Your Turn

State whether the equation represent exponential growth, exponential decay, or neither.
If it is exponential, identify the growth/decay factor.

Y
a. y:5-%X DCCCL% b. y=-2-x3 Ne‘%er‘
x | |
: . Decay
c. y=5hl Growth d y=2-0123

b:5~\ b':.: O.1a3




Example 2: Growth
versus Decay from a
6raph

State whether the graph represent exponential growth, exponential decay, or neither.

a. b.
Exponfnﬁc\l Nelther
Decaj

Now It's Your Turn

State whether the graph represent exponential growth, exponential decay, or neither.

a. - b.
: E'xpanm’h‘a‘i

-.;-;_-'_..... Dc{aj

Neither

Example 3: Growth
versus Decay from a
Table

State whether the graph represent exponential growth, exponential decay, or neither. If
it is exponential, identify the growth/decay factor.

b.

6 9 12

Grow-ﬂn b=3 Nei ther

Now It's Your Turn

State whether the graph represent exponential growth, exponential decay, or neither. If
it is exponential, identify the growth/decay factor.

48

Summary:




Algebra I

7-7 Day 2: Compound Interest

Name

Date

Class Period

Learning Target: Today you will be able to CALCULATE COMPOUND INTEREST

Question/Main Ideas:

Notes:

Exploring Exponential
Functions with
Percents

You are going to invest $500 into an account that earns 5% interest each year. Complete
the table which represents the amount of money in the account at the end of each year.

500

525

551.25|57%.21

6oT1.1%

far“ouu-ﬂf\

| + 5% =

a. The above table represents an exponential function. Identify it as growth or
decay and find the growth/decay factor.

b=\.08
c. How does the growth/decay factor relate to the 5% from the problem?

ks

d. Write an exponential equation that represents the data in the table?

0S5

lj: S"OO~|,O5'><

each year.

You buy a car for $25,000. Cars depreciate (meaning they lose value) at a rate of 5% per
year. Complete the following table which represents the amount the car is worth after

25000

23790 [das5ea1434

0 362

o
R

a. The above table represents an exponential function. Identify it as growth or
decay and find the growth/decay factor.

Decay b=0.45
c. How does the growth/decay factor relate to the 5% from the problem?
‘ = 5 79 - O ¥ q S-

d. Write an exponential equation that represents the data in the table?

Y = 35000 - 0.95 %

Concept: Exponential
Functions with
Percents

Exponential Growth

Hme
A=P(I +r)tg
-
Amoun ¥ f Kr‘a*'e(dccimal)
5+G?"ﬁf\5 amount

Exponential Decay
A - p(\_r> +e hme

\rQ'\"ﬁ (c‘lcci ma])
Shrﬁ"‘j Ameunt

/)l

Amoun'\'




Example 1: Modeling
Exponential
Growth/Decay

Since 2005, the amount of money spent at restaurants in the United States has increased
about 7% each year. In 2005, about $360 billion was spent at restaurants. If the trend
continues, about how much will be spent at restaurants in 20152 Write an exponential

equation to model the situation. 1o
t A=3Co(1.01)
A= 360 (1+0.07)
A=%¥T70% billion

A=300(].07)¢t

Now It's Your Turn

The kilopascal is a unit of measure for atmospheric pressure. The atmospheric pressure
at sea level is about 101 kilopascals. For every 1000-m increase in altitude, the pressure
decreases about 11.5%. What is the approximate pressure at an altitude of 3000 m?
Write an exponential equation to model the situation.

A=101 (1 -o0.u8) A=101(0.985)°

A=10\(0.385)t Az 70 kilopascals
Formula: Compound A= Amount N= fimes
' P c.ampow\dcd

Interest

A= P(IJ:—“:T)nt Wakive per gear

Y= rate (clﬁcimal)

t=t+Htme

Example 2: Compound
Interest

Suppose that when your friend was born, your friend's parents deposited $2000 in an
account paying 4.5% interest compounded quarterly. What will the account balance be
after 18 years?

q4-19
A=a000(|+&%') A= 14 415,53

Now It's Your Turn

Suppose the account above pays 3.8% interest compounded monthly. What will the
account be after 18 years?

A=acoo ( |+ 0-033)”"’ A=%3959.30
&

Summary:




