Algebra 2

Unit 10 Notes

Unit 10 Calendar

Name:

Assignment (Due the next class meeting)

Tuesday 3/29/22 (A) 10.1 Worksheet
Wednesday 3/30/22 (B) Properties of Exponents & Base e
Thursday 3/31/22 (A) 10.2 Worksheet
Friday 4/1/22 (B) Graphing Exponential Functions & Base e (Day 1)
Monday 4/4/22 (A) 10.3 Worksheet
Tuesday 4/5/22 (B) Graphing Exponential Functions (Day 2)
Wednesday 4/6/22 (A) 10.4 Worksheet
Thursday 4/7/22 (B) Changing the Base of an Exponential Function
Friday 4/8/22 (A) 10.5 Worksheet
Monday 4/11/22 (B) Modeling with Exponential Functions (Growth and Decay
Tuesday 4/12/22 (A) 10.6 Worksheet
Wednesday 4/13/22 (A) Solving Exponential Equations
Tl;:ir::;y :;:ggg E’;‘; Unit 10 Practice Test
Tuesday 4/19/22 (A) < .
Wednesday 4/20/22 (B) a1l Reyicy
Thursday 4/21/22 (A :
Friday Vo 6 Unied Test
#* Be prepared for daily quizzes.
# Every student is expected to do every assignment for the entire unit.
#* Try www.khanacademy.org if you need help outside of school hours.
#* Student who complete 100% of their homework second semester on-time will receive a pizza party
@ and 2% bonus to their grade!
#* Don’t forget about the webpage: www.washoeschools.net/drhsmath

10.1 Notes: Properties of Exponents & Base e

Let a and b be real numbers and let m and » be integers

Product of Powers  |a"ea'= Q™" ¥2y3- %%
Power of a Power (a")' = % My (x &)3 = \fg
Power of a Product | (ab)"= ™0™ (Xy)2=x8\y =
N 1 E -m — ,‘—- _6, _ = or AL 5
egative Exponent an=_ gm 5 5 Ses Gl
Zero Exponent a= | RO, ol i
p

: a™ m-N Sk ¢

Quotient of Powers —=Q =
an X
- a\™ a4 , X8 \ 10 K 9°

Power of a Quotient (;) = T ( \/5) = yee
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Algebra 2 Unit 10 N“\;}

Examples: Simplify.

o

1) (3y6):? 2) (*)Pefy®)™ <5 3) %y O 8k ) (202D0)
x33 yed BT i DR ‘
Xq 3V X‘O,Xq g X|L( \/‘L“a
| b 4 x4
XNy
\I'-IB
Try one of the following :
a) (x2y7) b) (x72y)3 - y* c) 15°
|
xSy ua X .
—t o\/
XLP
-
b
X Lo

Examples: Simplify.

5172 a*\2 i c-ct R
B s S o S L B o
Y
s o r‘: = ywga _CL% P A
)(N#yxxxxxxxxx%%{w\/y\/v E ¥

x 'Oyl \7

Try one of the following: K 1y oNE 6F tne

27516 folowwng T o4
%) yn NE
X‘%
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Algebra 2
| Unit 10 Notes
Examples: Simplify. 43
9) 16m\4n‘5 x2y—3 4_2_@
2n—5m7 10) Gy 1) —5 ]
i_ XN~ E HE ()
o3 5 94 ]
v -_—
e N . 942 . 49
S a4
e ong B ity B
= ‘ o B L}}
o Try one of the following! Tya
‘ (a2b4)2 24_xy6 48 .22
E a) a_3b b) 4x—2y4 C) 220
: ato¥® . ap Lox3\/9 gle. 52
,:. Q"3 (o) 230
::' aéo - 90
. [The Natural Base e:
e NS Bl aan .. r-
(ke mpas Ba. .y r
Examples: Simplify the following expressions.
7 18e*
12) 3e?- 6e® 13) 9:3 14)  (—4e~5%)3
1se™ - -loue-1oX _ -loy
o e VDY
x [
3 Try one of the following!
: 3 6 24e* 4xy2
: a) —5e° - 2e b) =S c) (3e™)
- - ™
i - -10e2 de B> Ll
y e*’s%
3|Page
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Algebra 2

10.2 Notes: Graphing Exponential Functions & Base e (Day 1)

Graphing Exponential Functions:

i

|

Linear Parent Function: y = 2*

| @ W

M 2 [972="[4] (2, ) |

1111

(in set notation)

Range: N>

Domain: (-0, 0°)

y/

L -1

g I(") '/5’

0

By I(O/ ‘)7

1

Lz

|27=4 (3,4 ]

y-intercept: (0, l)

What happens when we change b (when b > 1)?

Graph each of the functions on the graphing calculator.
Sketch your results on the graph provided,

a. y=2x
b y=e*
b y=3*
c Yy =4*
d y=10*

NnEN e base
CNanNoces, ™he
graon qers
Steeper but gny)
Qoes Throuca o, \

www.washoeschools.net/drhsmath

Horizontal Asymptote: =0
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Algebra 2
| Unit 10 Notes

: X) = bx‘h+k.whenb>1(Ex nential Growth
‘ What happens when we change h & k?

Graph the fo!lowing exponential equation. Explain how the graph is transformed from the
parent function f(x) = 2%, Also, state the domain and range Jor each function & describe
the end beh(g\\:ior.

|
f(x) = 24D z-OSyMpIoTe
: Transformation: AND €\ !

hin

S e}

Domain: TR_

1 Jl_ 1 Range: N7

1
5 1 End Behavior:
L As X702 oo
X —2
How does the graph of the exponential function change as h & k changes?

=7 4,

i
How does the graph of the exponential function change as the base b changes? ?i
gers StCepex 5
glu)x g
What happens when we change a? S g
2 :
Graph each function on the graphing calculator. 5 ] Il " | :
Sketch your results on the graph provided. | rl/ IRCum %
———> gOCSs Through T TIA A 1

b. g =3B®* (o>) \ns¥caclor 6/ A

) it %
c.  h(x) =E’(4)x | m |
L, g0es Trougn (0, Va1 ,

S|Page
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Algebra 2 Unit 10 Notes ""‘-'*e ;

Compare the parent graph, f(x), with g(x) & h(x). What is the.domain, rfnge, &
end behavior for each graph? What do you notice about the y —intercepts?

_Neny TMINg s the same
EXECPT FOY yvercepr

How does the graph of the exponential function change as a changes?

Styeton [compress

Steps to Graph Exponential Functions:
1) 'St 0,0, N, ¢

&) graprn T™he asymptore Cevalvey
2) ot or y From y-axis 3R s VA

OPP.-N) PIvgr P
1) drop s \ice \t's \vor, =1 ' Aoy aroage
B) grapn

6|Page
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Algebra 2

Examples

‘ Graph each €Xponential function. Describe the domain & range.

I Unit 10 Notes

asymMmeore

1.y =i3% 2.y=4x+zaw
4 y
NRREN _;:__1'_;]:.“;_’_1_ m
EESNnEEEELmEREE T
A P
A o
it -
e TR
— - ‘1 ] | f l(
B EEEamaEnay HEE aEE
i o [T T
Domain: [P Domain: {R
Range: >0 Range: LZ-D
Q Try one of the following: -2
8. yi=3"1 t Y= 4x_2i+.,.5—i B e
=7 \
i A
[ T TYITTT] ! ! | ‘L
| I o . l/i,_, - I
/
/.
ANEEEE
A — x :
R ESEEEEEamEEE |
i f T
[ il !I | 11 jl [
Domain: 132 Domain: Y&
Range: > O Range: \vy > &

7|Page
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Algebra 2

Examples
Graph each exponential function. Describe the domain & range.

= —1-4x2[_ 3| asymprotre
6. y=-1 42‘_9 3y

5. = I'Z . 3
e 6 5 o
T T
SammScI OCeaRE
P
* 1 o 0 T O P
T
Z ! | ] |
: %ﬁﬁw@%

Domain: Domain: {&_

Range: N0 Range: 4-3

Try one of the following:

8. y=-3-4v2f 5] 2

Domain: - Domain: R

Range: \/7 () ] Range: \I LF)
\

9. When evaluating the function f(x) = 2% for any real number x, what must be true about
the value of f(x) ?

A. The value of f(x) is always negative  C. The value of f(x) is always greater than 4
@ The value of f(x) is always positive D. The value of f(x) is always less than 4 z
WWGI S e Yange? '

=

8|Page
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Algebra 2
l Unit 10 Notes

10.3 Notes: Graphing Exponential Functions (Day 2)

Graphing f(x) = gp?

=ab* " 4 k. wheno < p <1 (Exponential Decay)
_/\\r\_,
0 T
j:_~%~ - -
HEER . 1
wﬁ____ﬁg: e Graph the Function: f(x) = (;)
Mt ! R -
N = x y x,y)
= =2 4 @, 4)
9481 -1 2 C1.8)
] 0 \ (o,1)
NN 1 JE (5, Vo)
]
EENEEmE S S EEEN 2 Yy @.'74)
y-intercept: (O,1)
g’;;e:i::)gimn) Horizontal Asymptote: \/‘: O
Range: \/ PO

D As your go right, are the values increasing or decreasing? Cl€CY caASINg

Is this exponential growth or decay? Why? adecay, o/C \t < gecreag\y
(L2

What happens when we change h & k (when 0 < b < 1)?

Graph each of the following functions on the graphing calculator. Sketch your results on
the graph provided. Describe the transformation from the parent function, f(x), when

you change h & k. TS
s EauaRs O ATTREE
a =) e
AT GINEE el [
Ehimau\anags
T BRE T H
b. gkx)= (5) I| [ == A
ki
1\ X+1 TTTTTT L"*"l T
c. hlx)= (E) i EENENNNNNNEEEENE
9|Page
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| unit 10 Notes g
Algebra 2 T i
s
Vertical & Horizontal Reflections A a
Use the graphing calculator to graph each of the following functions. \ ' %
s
L w0 3
a. J’:Zx‘g) d. y_(z)
o NN _ x>
b. y=3x(3\ e y—(;)
= p=X _l_ X f - ex
6. y=e (C) y
Which of these are exponential growth functions?
F
Which of these are exponential decay functions?
a,0,c,9.€
Examples:
i The graph f(x) = 2% is translated two (2) units up, four (4) units right, & has a
vertical reflection (reflected across the x-axis). Write the equation of the function
after the transformation. .
P =Yy

2. The graph f(x) = e* is translated

down five (5) units. Write the equation of the
function after the transformation.

Ty ety

You try!

.4
2 The graph of flx) = (1) is translated two (2) units to the right, three (3) units up,
y a factor of four (4). Write the equation of the function

ey

after the transformation.

F(X):H(fﬁ}x_a—rB

10|Page
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Algebra 2
I Unit 10 Notes

Examples:

z Graph each exponential function. Describe the domain & range.
x+3
4 y= (l)

a0 x-2
Q= = S}
2 e D % Y= (3) 4
- —— A b : —-3
SR = © mmm
AT
ENEREEaaEmERRES i
i:j,‘;i o R et
R innnma +H
0 o T
__._‘.._.-_. %.__I- i 4 7¥—Ab__j‘ %
- o T
eSS |
1 | ! = T ‘ = | |
Domain: [R Domain: | R
Range: y 7o Range: y<—Y4

Try on of the following!

6. y=—(§)x+2

q 7
y D’/ ‘,9 y
§ m e e mLNE [ Gr=q
e O TN NI o=Y3
i R pi=ss NN n- -3
»——5 |
HH . S EEEEEN R SRR
T 1 — T 1 ‘
I 6 6 O O ] !
HHHH ! Gy
RN NN | =]
i i L1111 HE [ 1
Domain: TR, Domain: 1R
Range: y -~ 2 Range: ~/ 26
11|Page
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? Algebra 2 J

Examples: l .
Which of the following functions are examples of exponential growth & which are examples of \\\ %
exponential decay? Why? ;
— X
8. f(x)=o025[FF 9.  h(x) =09
QYowin olecay
X Gt
10. (x)— ‘ 3 11. s(x)—3@
dew\\/ o Yot

TIry one of the following:
o X
12 Feia) = 3. ) = () :@5)

10.4 Notes: Changing the Base of Exponential F unctions

Use your graphing calculator to Compare f(x) & g(x).

What do you notice about the graphs of each pair? x) éij

Al flx) =23 g(x) = gx

Bfm=ﬁf m_f

Use the properties of exponents to explain why \\2?
f(x) = g(x % %
9( )3 ¢ s (_) ¥
S "(@ 3 )X =gX - s
)
(o°3%= =

12| Page
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Algebra 2
Unit 10 Notes

Example:

& Wri - \ y
a te each of the following €Xponential functions as the same function with a different base.

L f(x) =25% 2. g(x) =25*
) L X
(67)° =33 (D2)%= mo¥
Try these!
3 f(x) =33 4. f(x) =16*
(3*Y = 57~ (H3Y 2 y=RY
Example:
5. Which of the following would NOT produce the same graph as g(x) = 729% ?
&> hx)= 3% @ h(x)=36%

a B. h(x) = 93% D. h(x) = 27%*

Rational Roots

n n m
Rational Exponents: a'/» = Ya™ = (Va)

Simplify: a. x/3 b. x/2 c. 673
2 235 sl
Y y v
X3y Xay, Lo—\lgé
® CEE

13|Page
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Algebra 2 l

Think back to previous units. . .apply properties & rules that we have learned about to simplify

the following problems as best you can with a partner.

\

¥3

5
5 GG 7.5 8. ¥27-39
33 &
4% = 2= g) L 2y33- 233
& Hruile 2=
/a o
s =D
Examples:
Simplify the following expressions. Assume all variables are positive values.
2 2,93
9 12% 10. 3349 11. x3/4'y2/3 - x/a W
iy 3
@4y SBaBifon g B T
=3
53 24 Sla
2% e
— e
8’.)
12 a'/3Vp 13 (a"’b2/3c1/5)5 14 (—2x3y1/3 g
" a2 " \asp'/3c/s ' 3x2/3y2/3)
qi,a ‘/z qgobl°/3 cal‘?) -9 3\/\q\/\
q'-l,3 v \a q3°b5’?c'°ls ' & xwzyu” 3
f o B p2l3 =%y
a2z~ 9 ETIOR DIxPy >
STy

www.washoeschools.net/drhsmath
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Algebra 2
Unit 10 Notes

Trv one of the following!

a Simplify the following expressions. Assume all variables are positive values.

3
| 2 (%)2 [ 17 (—_3‘/5"’3/4)2
| ’ -u \,43 ' 4a5/2b1/4
el ey Aav®l  _ op
a 56 &3 43 laSp'e @T
sty
_T:

10.5 Notes: Modeling with Exponential Functions

Exponential Growth & Decay

- lchi-cia= degf =gl
i Exponential Growth Formula: A(f) = A,,il + r)r

Exponential Decay Formula: A(t) = Aom A esStNan |\

Vocabulary
e Principle: N\ o

) same

e Initial Amount: A_

e Rate:\

15|Page
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Algebra 2 '

e Compound Interest:

o Compounded Annually
o Compounded Quarterly
o Compounded Monthly
o Compounded Weekly

o Compounded Daily

o Compounded Continuously

Example 1: .02 o

Janelle invests $5000 in an account that earns interest at a rate of@ compounded annually.

a. Is this exponentia or exponential decay?

12000 1—— ] =
— !i,v,,‘. L8 PO . T
b. Write the function that gives the balance 10000 Nl 0 B !77‘ f =

in the account after t years. 8000 -

(L) =600 (1+0.08)*

6000 T——er 1

¢. Graph the function. 4000 T ]
2000 — ,,,‘[ L I
T L
d. Find the balance after 6 wyears. 10" 20030~ df =
5000 (1.09) = §5WwW30. ¥\ |
16| Page
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YOU TRY!
a Example 2:
A bacteria population starts at 2,032 an(i decreases }n about 15% per day. Graph the function.
Then predict how many bacteria there will be after 7 days. y
Is thi : e mgf_ﬂA-f_%i
a. Is this exponential growth or exponentl s = —
1600 TN = ;
1400 {— \ o
b. Write a function representing the number of 1200 LD
bacteria present each day. T B N
800 2
Fyae3a(1 - \2)" G o e e e e B
c. Graph the function. P o s e o 1
200

: , 1 23 456 78 910
d. Find the number of bacteria after 7 days.

f£(1)=3033(1-013)"
=g) |

Example 3:
The rate at which caffeine is from the bloodstream of an adult is about 15% per hour.
An adult drinks a caffeinated soda, and the caffeine in his/her bloodstream reaches a peak level

of 30 milligrams.

a. Is this exponential growth or exponenti

y
b. Write the function that gives the remaining ghle B o B
caffeine at t hours after the peak level. . ‘ 1L 1‘
= | | |
f&) ’30(_\ 5 o Lf)}"’ 25Nt
c. Graph the function. 2
15+ 1
YR LI Al O

d. Find the amount of caffeine remaining after 4 hours 5+
i

£(M4)=30-an)W O——t————1—

17| Page
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Algebra 2

Example4: 5

Keiko invests n an account that ea annual interest compounded continuously. é\\ :
How much money will she have in her account after S years? Use A(t) = Pe™. ;

NOECR s =
=$3050 .20

Example5: ¢

v
You depos@n an account that eacompounded quarterly. How much money

€ nt
will you have after 3 years? Use A(t) = ( + ) ; where n is the number of times per year
at an investment is compounded.

AB)zocoo(lt qu?_‘i)“‘c?): Io0B) .03

You trv these! \)?

Example 6: P
Miguel invests l$4800 § ¢ annual interest compounded continuously. How much
money will he have in his account after 3 years? Use A(t) = Pe™.

A(B) =ugencte Iy
=3 So%) D5

Example 7: P il

Sarah deposits EIO,SOO jn an account that earr@compounded daily. How much
nt
money will Sarah have after 7 Xears? Use A(t) =P (1 + ﬁ)

ALT) =Dy 600(| + 00LT )ako'%o)
T 3G@S

=3 101¥5 .43

18| Page
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Algebra 2

Unit 10 Notes

10.6 Notes: Solving Exponential Equations

Property of Equality for Exponential Equations:

Work with a partner and try to find the value of x. Be prepared to share your process

with the class.
2x+4 = 22x+3

Xt = 9x+3
=X

Examples: Solve for x and check your solutions.

1) 2x—1=32 2) e3x=ex+12
X¥l=.% 3X=X+¥13
A=to ax=\2
X =\
3) A 242x~e 4) 92% = 27x+1
64 (3:)3\4:(33))(-)
e I8 -_-’LISZ)(-L} .
q'3:q£>x+*l
P Yy = 3x+t3
3= ax s

Try one of the following!

e voos ety

5) 152x—9 — 155x+6 6) 23x+1 = _i_ 7) 163x - 64x+2
32 , X
%S = S BNE o 45 U‘Q)hl\q@ e
A5 =3y Bx+1 =5 HoX. yaxxlo
W=t DM =~ ox= 3%t
K= 3x=0
X =2
19|Page
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Algebra 2 Unit 10 Notes !,

Examples: Solve each system of exponential equations for x by setting f(x) = g(x). Verify

your answers using a graphing calculator. O
g {f(x)=3 8 { f(x) =5
- gx) =27F " \g(x) = 1255+
R p R 6‘:"‘{6?)"‘9
3\ :-53¥
OxX =3X-®
1= 3% =W =P
X= l/’23 x=0
You try these!
o [fe=e 0 (@
- g = - gx) =32%73
693(-: CX*S L’X-; (9’5)\("3
;)K:x.\.‘% QQY:Q‘B%—VZ—)
X=5 Qx=mx¥ -\ X=5

-3v=-15 a
Example 12: Use your graphing calculator to solve the following problem

The equation f(x) = 4.1(1.33)* models the population of the United States, in millions, from 1790 to
1890. In this equation, x is the number of decades since 1790, and f (x) is the population in millions. In
what year did the population reach 71 million?

a. Let f(x) = 4.1(1.33)* & let g(x) = 71. To solve for x, find where f(x) = g(x).

U= UussF 4571387 v q
L(( ) - S e
g [ -LLI‘TI =X I /.33 X~ 10 olecasles

b. In what year did the population reach 71 million?y (.22 k-

[790 +99 = LSET (#1 the end of +he yeur)

Example 13: Write an exponential function in the form y = ab* whose graph passes through the points

: e X
— (2125)and (4,3125). > 26=b
e ¢ Y b=5
(1.5 > ab 312.5=ab gl.é’“(‘SDI
R = 198 a4 A
<= 31a.5 'T"b L = a
3[2.b=12-5b2 20|Page
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