Alg 1 Unit 6 Notes

Saturday, July 8, 2023 9:51 AM

PDF

Alg 1 Unit 6
Notes



Algebra 1 Unit 6 Notes Exponential Expressions
6.1 Notes: Multiplying with Exponents Solwhons
Key Terms
Base + | Exponent Coefficient Sample
™M a (Dw mulhr‘] 17 ; J/ \/
' '3 44/\1 base
Semle’ Z. Sumple swnge: S Gttt base exp
Exploration A:
* Expand: x3 *Expand: x*
AX-X-X XXX
* Expand and simplify: x3 - x* *What do you notice? ‘"
1 weT
XL XXAA = X you tan ad & The f7
w )“hﬂ The Same bese
Exploration B:
* Expand: 2a® *Expand: 7a3
2000 aa T-a-a-a

* Expand and simplify: 2a® - 7a3
72 a0aaa l-aoa

= lL—lotg

Exploration C:
* Expand: —4h%g'

~ q.m,.g

* Expand and simplify: —4h?g - 3hg*

*What do you notice?
-mubhp ly cothL ‘
codd expomnty v

Some base

*Expand: 3hg*

3 . L\ . g-? .j oj
*What do you notice?

« mulblly coeff
- odd e»(pmmfrwrl'ASome’_Le_s(

Multiplying Expressions with the Same Base:

“mulbply  coeHcints

* odd exponants v the Same

ase
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Examples #1 — 6 Simplify each expressnon

1)b7-b5-b 2) 3wt —7w?! 3) (—10a3b1*)(=7db?)
1412
AT B Rt ety
/
-2 lw Z'7anb bl
You try #4 — 6!
4) 5p-p%-2p° 5) (—x>y)(3xy*) 6) d°-d3-d
S 7 143 +3 —) 35Sy e AS +i3+ |

Exploration D: Expand each expression, and then evaluate. Verify on a calculator.

*(_2)4 *_ 04
(-2X-2)2X-2) ~2-2:2-2
| 16} - FT5)
*(_2)3 *_93
C'Z){—“Z.)(—'Z— ) ~2:2:2 = |-&

[’—’/?__\
Draw a conclusion from your observations. ]

poventhes matie with mjmh\/w and even powes .

[
Examples #7 — 12: Simplify each expression. Evaluate numerical bases. ( A‘WW 0 .
7) (=3)°(-3) 8) —5°- y 9) (=2)*(ywh)(—2xy°w?)
3+| 3”' _ 3 34 L
(-3) -S = -5 (-Z)'x -y”-w =
( 3) :|~625 Xx W *
/
You try!
10) (=5)2 - (=5) 11) 42 4 12) (—6)3(a®b*)(—6ab)
3 4 ¢ q+/
(-5) (-6) a""".

o [ w«u
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Exponential Expressions

6.2 Notes: Dividing with Exponents
Objectives:

e Students will be able to simplify division with expressions with the same base taken to a power.

Exploration A:
* Expand: x® *Expand: x*
TXXXX X XX
* Expand and simplify: x—i *What do you notice?
O&XXX’)C)( - Xz D}V)dm7 wfh’l same befc--
XXX oubhadt fhe exponermit
Exploration B:
* Expand: 12a® *Expand: 4a®
\2aaaaa Haaaaaaan
* Expand and simplify: 142;5 *What do you notice?
| 2phg44 2 « Diviae coef+
= i . W
U dddddaoar e Subad 2ot )/ sa:‘v;c
- con havt more 0N denom
Exploration C:
* Expand: —4h?gk *Expand: —6hg*k
~Hhhng K ~bhgggg K
* Expand and simplify: —zzzgk *What do you notice?
- g4k . B %‘
- 4lhh -Divide/reduce ot
o =20 Wbt poes SO bIX
3939% ° 3 py
J s octvas o Num o denona

Dividing Expressions with the Same Base:

- Divide/redme e
* Subvad Poweg wih Same
—9 aNSwer 0N Aum or denom

bare

(,Wh;ch&vr had /IOVC)
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Examples #1 — 6: Simplify each expression.

nZ p'”

18w 2xP - l
2) —9://21 3) _4x¥ - E 2 &
= 2-

-y

Exponential Expressions

You try #4 — 6!

50p8

W
3a*
4) 2p3 5) #X

25 p?—s , E

Examples #7 — 10: Simplify each expression.

DEE a3y ® Tk
X -2
12
@ 2b 2b
3 3
You try #9 — 10!
o) —222 10) -
11) Find and correct the egror(s) in the solution shown. Simplify: — i;if;z:
So\whon -
wengy =

4-3=|




Algebra 1 Unit 6 Notes Exponential Expressions

6.3 Notes: More Rules with Exponents

Objective:
e Students will simplify exponential expressions with more than one base raised to the same power.
e Students will simplify exponential expressions with more than one power.

Exploration A: Expand out the following expressions and then simplify.

e (3xy)? ° (2—2)3 ’S—a; ’ &\_ ’ &

z 2 =%
3x9-3x3-‘ ?Xj be be bc
What qo you notice? S 3
) s i () ore Tk 122
Ao the pOws b ¢

Power to a Product Rul Power to Quotient Rule

A e e it T s e Ak
¢ f o the powe

Examples #1 — 6: Simplify each expression. Evaluate numerical bases. 2 2
542 (-S) 9
h @y 3 (S2) T2
4°b"d 2
3 3 <
Colbd? 254"
You try #4 - 6! L’ l’\
2
4) (~afh)? 0 (3) g2 2
23,3, 3 > q X
(-4) ‘P h S 7z 5 -

(—u44°)° )

Exploration B: Expand out the following expressions and then simplify.
o (5x*)? o (a®h?)’

2 e ¥/ <
o5 J15) E bl
{ s 6 f
What do you notice? = CL' \L
raise coeff 10 the pove

. mulﬁp'] €Kp%nmb (k?(p*ﬁm base the Jme) 5




Algebra 1 Unit 6 Notes Exponential Expressions

Power to a Power Rule

s raise wtff ot power
am\‘ﬁx\o)j 4xfmmnir
— kegp the bWt e stme

Examples #7 — 12: Simplify each expression. Evaluate numerical bases.
7) (4b°)3 8) (—3x°)* 9) —(5a'?)?

GyL°? 3y ) a0

[oe7) o™l [=asa™ |

You try #10 — 12!
— 333 _ 62 _ 11\2
10) ( 10y?3 3.3 11) —(89%) 12) (=7h1)

(1034 679" (a2
&'00050' !‘ét/j'Z{ Hah**

What if there is more than one rule in a single problem?

edo exva powes Psr ) e ocde of op-em‘ﬁw'»f
s Then oo mw“/”"\lmm ,06/1/10/4\(

Examples 13 — 16: Simplify each expression. Evaluate numerical bases. 5 3s “’o
8. \3 5 (x7y3)5 2 4 l
13) (2x8y)? - 7x 14) one ) 5 - Y

ra
(:235)(?:3& 3 7)( )Lb ﬁ“ 24-15

TN

1)

Yourtry #15 — 16!
15) (—4ab?)? -$a5b q 16) (‘:y:)z
-y o T . f 2 14~
fb‘-f)? :Ztgb‘”(i‘ (-3) ‘1| < “)3 —
l 2
| 12¢a 9 :
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6.4 Notes: Zero and Negative Powers
Objectives: Students will be able to simplify expressions with zero and negative powers

Exploration A: Consider the expanded terms. Simplify using exponential notation.
a) —3-x-x'x-x-xT ~OXS
b) —3-x-x-x = —3\(3
c) =3:x = ~3x‘ = =%y
d -3 =2 -27° 2 -

For part d), how many times does x appear in this expression?

Taking a Base to the Power of Zero | . L\O“*CB?? ) , bdf{ O 'h”;” - l
\ouc =

\oax +0

Note: 0° is undefined. Why do you think this is so? hﬁvvﬂj O (VIR ~a dO‘dVVI mﬂllfé

Examples 1 — 6: Simplify each expression.

1. a° 2. —2x0 3. —6-(392,568,132.873)°
I \ \ -2’):|’Z§ _6-|:‘

You try #4 — 6!

4. (—24x34 10x*y10)° . —16b° 6. 2(7x%)°
@ ENEEA Ry

Exploration B: Consider the expanded terms. Simplify using exponential notation. Look

for a pattern in your answers!
a) )( b) # =X c) (%
Z- 3-2 3—- D
X X -2 = = /
g -1 -
d) ﬁ% - % 0 X e) A xex = ;('I WX ¢ f) XXX /—J?
Xg K 3-5 X3 o

Negative Exponents

/bw
have that baye
ave  eXporenls el W we
:"Y\, ‘e —D-\’Cbg- (DS)’\'\M (.VWW o AMOM) O'F

5 S
0\%@(*“"‘ ;]3&3 ~ % X X %

- ]
* o recipnud . 7
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Examples 7 — 12: Simplify each expression. Do not write negative or 0 exponents in your final answer.

Nt w@ = (b)* 0 L 7 2

T T\ g !
| L = 99 _
‘is& “0 ) =7

b
10) 1471 1y —= = 2 12) b3 [

bS

1)

a3 x3y10
13) oy 14) x7_y_3 15)

¢ :j"".cj3

|
* X _C.JWZ
[\ 5
You try #16 — 18! S 4

Examples 13 — 18: Simplify each expression. Do not write negative or (0 exponents in your final answer.
5‘1b/_!d‘2
d4

X 3 Y
y__‘* x4y 2 x~3y3 - .
16) e 17) 7y5 5-2 18) gy x ™
' L Yy = %"‘.w,
o (> 1 +

4 2 r
: XX Y X >
379 Y S s

Challenge Problems: Simplify each expression.

§a_2_> b3 3x%y
19— = ) 20) (—==
&a b 2?(? ; \ ba,\—? ( (x-é) -‘/ 2 ﬂ

25n S e R YE
L
_ 947 a[)(

[ =
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6.5 Notes: Solving Exponential Equations
Objectives: Students will be able to solve equations with exponents. 2. g 2

Exploration #1: Which of the following expressions below are equivalent to 92? Choose all that apply.
(e () GO ) S NG S
2 Y -
g g qa=3l 3-8 & -8

Exploration #2: Rewrite the expression 645 in as many ways as you can thinkjng of by changing the base
and the power. Hint: Use bases that go into 64 like 2, 4, ? (ﬂ

9 ((¢>Y () GO
\0 > 20 2’3’1

SRienRisRES

Solving Exponential Equations using the same base.

cweYe borh sde <8 the Same Lare
. sek eX porenty a@VuJ + solve

Examples #1 —3: Solve the following exponential equations.
1) 6 =36 2) 2¥t5 =8 3) 2% = 23%77

2
(QX:(O Z_)Q—S:ZB X=3x~1

‘ )<,_._2'\ )(‘\'393 O:AZZX“7
(x=-2\ e
You try #4 — 6! [72?—:_\)(&

4) 5% =25 5) 112*~* = 121 57677 = 216

e I T Sl R o P

—

@ 2 x-d=2 7x-9 =3
_ = 2X=12

K;s\ X= b\
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Solving Multi-Step Exponential Equations:
D use iavese oprahe

oce NOT o base
@ WY\% IOD% S)des

o wndo values Hhast
or _exp onent .

as _S’a/y’f bai—e

Examples 7 — 12: Solve the following exponential equations.

7N3*7+1=4
~7

3% 3

X—7=1

You try #10 — 12!
X
10) 4(%) =108

(£)-27

7%= 3

)

8) 5(3)* = 405
(3 =81
3X=’57

[x=1]

11) 451 +3 =19

qg"f/: /b

Sx+ | 2
X :C_/.
Sx+l =L
/

A

S

2 (3= ™
-
(2Y7=(2)
*%:‘QXTH

‘lSsqx

Y

10




