
Standards: A2. F.LE.A.l (formerly F-LE.A.2) Construct linear and exponential functions, including arithmetic and geometric sequences, 
given a graph, a description of a relationship, or input-output pairs. A2. F.LE.B.3 (formerly F-LE.8.5) Interpret the parameters in a linear or 
exponential function in terms of a context. A2.F.IF.B.3 Graph functions expressed symbolically and show key features of the graph, by 
hand and using technology. c. Graph exponential and logarithmic functions, showing intercepts and end behavior. A2.F.IF.B.5 (form erly F
IF.C.9) Compare properties oft\vo functions each represented in a different way (algebraically, graphically, numerically in tables, or by 
verbal descriptions). A2. F.IF.A.2 (formerly F-IF.8 .6) Calculate and interpret the average rate of change of a function (presented 
symbolically) Estimate the rate of change from a graph. A2.A.REI.D.6 (formerly A-REI.D.11) Explain why the x-coordinates of the points 
where the graphs of the equations y = f(x) and y = g(x) intersect are the solutions of the equation f(x) = g(x); find the approximate solutions 
using technology. Include cases where f(x) and/or g(x) are linear, polynomial, rational, absolute value, exponential, and logarithmic functions. 
A2.F.BF.B.3 (Formerly F-BF.B.3) Identify the effect on the graph ofreplacing f(x) by f(x) + k, k f(x), f(kx), and f(x + k) for specific values of 
k (both positive and negative); find the value of k given the graphs. Experiment with cases and illustrate an explanation of the effects on the 
graph using technology. 
Objectives: Students will be able to construct and exponential functions, by hand and casio calculators. Students will calculate and interpret 
rate of change of a function, and apply these concepts to real life problems. 

Section 7 .1 : Exploring Exponential Models 

Warm Up Evaluate each expression for the given value of x. 

2. 23x•4 for x = -1 3. (1/2Y for x = 0 4. Solve 3x = 81 

5. Number 5 is raised to some power. Can the result ever equal zero? Why? 

Prerequisite knowledge: RATE OF CHANGE (OR SLOPE) = CHANGE IN Y / CHANGE IN X 

Key Concepts , t-1\~ 

_t..=;...'F-__.\)_O_Vl_e_n_\,_'a___l_-,61~-t---(\-('__h_'o __ V\ __ - a function with the general form y=ab._~h;~ Xis a real 

\ ? ''--d-ec~y or 
number, at O, b > O, and b t 0. }nif-i?/ valAJe g rowl-hL-. ( 

IL d ~-int ~ac~ E:;><f • SJ f OWi-Yl - when b > 1 £')<.r" ec9 -when O <_~ < 1 

'+ t,1' ~ ...;O~~~.,._YY\'-'-+f-1'0----'-_~ ___ - a line that a graph approaches as x or y increases in absolute value?"' 

2. Graph y = 8([3Y. Identify the horizontal asymptote. 



2. Without graphing, determine whether the functions represent exponential growth or decaL 

a. y=3(¾)x 14' \ clec0-:1 b.y =0.25(2Y ~ri-01~ \ 
3. You invest$ 1000 into a college savings account for 4 years, the account pays 5% interest annually. What is the amount 

in your bank account at the end of the fourth year? If you decide to save for IO more years, what is the amount you 

saved? ~ 7 6 )(. +- lj \oo•/. -+ 5 ., • .= (O 5 ·I. :::~ 
~ '1.06 u:: fOOO. I. 05 4 ~LJZJ5 .. 6U {;~f<o-.v-14t-

lOOO J 1'1 3 c/o r 
y:;; /000 • /.05 - Jq-qq_q ~ Slf-V€D C/9Cf.'f~ 

4. The population of the Iberian lynx is 150 in 2003 and is 120 in 2004. If this ren con mues and the population is-::====-

decreasing exponentially, how many Iberian lynx will there be in 2014? 

Interesting fact: "The Iberian lynx is a wild cat species native to the Iberian Peninsula in southwestern E)'f pe that is listed as 

Endangered on the IUCN Red List. It preys almost exclusively on the European rabbit" j/-:;= f: (: _jJ4> ~,o~ 
1-5¢ I§; 

o, 2 --= 

:20 0 3 / ~ 0 

Qo llf 

5. Your parents deposited$ I 500 in a savings account at the end of 4th grade. The account pays 4.5% annual interest. How 

much money will be in the account at the end of 12th grade (volunteer 1 )? How much money have you saved by opening 

a savings account (what is the interest) (volunteer 2)? How many more years has to pass after 12th grade for the amount 

in the account to be $3617.57 (set up an equation only- volunteer 3)? 

Mini-white board activity- Page 189 

Please write the question down and the explanation to how you knew what the answer is. 

1} 2} 3) 4) 

Summarize the key concepts you learned today. Use the standards and objectives to help you with vocabulary 
words. These concepts will be covered on your test on December 14th to check for your mastery of the standards 
(6-6 to 6-8 and 7-1 to 7-4). 

Challenge/Extra credit: Think about a plan page 186 or TEXTBOOK PAGE 421 TASK 1 

Exit ticket: Graph the function y= 2(4)". Use the GRAPH PAPER that's in your baskets! 



Standards: see lesson 7-1 

Objectives: Students will be able to graph transformed functions in the form y = abx, where b can be any positive real 
number or number e, and apply them to real life problems involving continuous functions. 

---------·-·-·--------- ·---·- ·-·----------- --~~c~io~ ? ._ 2_ ~- ~r~g~rti~~ ~f__E?(ROn_e~~ial _ ~unc~ion~----·-·-·-·-·- ·-·-·-·-·-·-·-·-·-·-·
Warm Up 

Write an equation for each translation, then graph the transformed function \!!:J A 
1. y = I x I, 1 unit up, 2 units left, stretch by factor 2 2. y = )(- , 2 units down, 1 unit rig!JJ, reflection over 

· -, . ~ thexaxis. ouh di d. ~ve l e, 
I ~ q~::Ct r:::iw::::i::::rt 1"1:::r:::r:=:~:r:r.:1 ~ a'/- ~ ,- ~H-1-"'1--++-H ·' 

I ~51 -e.. 

I I , IC ~ 

Examples ~ 
1. Graph y= 3 (2Yand y = - 3 (2Y. 
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Graph each function. 
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Group practice 

4. y= 0.5 (2Y-1 



-l(~---c~~-~~-pt·;·----------7t-an.-nu+·--b-e---tK·-~a:c_-Ho-n---------------------------------------------------------, 
_e__ an irrational number approximately equal to 2.71828 ... e is useful for describing continuous {Ouf1? UfldJrt5 
-E~~;p·1~;--·-------------------------------------------------------·----------------·-·-·---·-·-:r;::-·,-_~---· ·-·-·-·-·::.-:·-:~l~-l--/]-.-"--c'"5on-s 

~L- I,--H- - ·--~-1-+-4---l--~ 1 V 

5. Graph y= e". Evaluate e to four decimal places. · 1 
' 

0 
\ 

' e 

- · l- r-· r · - 1 ' - ... ~ 1 1-l 
I I I 1 I I 

I I Tl 11 
_,..!:l:l:$~~ -1:t:tt:t;tak--..... 

-F · I l L1-+- fl l i '- - -• + 1 - '_ _ 1- I- l i i I 

'X'f}\ cu. t . -: . ~ -·; ~ 
\f'\ ·- ~R- - t- - ---l~ i-~:~:~::::~:~::~:u~~:d-:n~~:~: ~::~u;: · ... -· A-~ T er t t I r- ·. rl ' 1 [ t TT ' ' .......... . 

A= _amount in account -·-·-·-·- ·p = _principal ___ ___ r_ = annual rate_ or_interest/in decimal_ form -~ ___ t _=_ time in_ years·_ 

Real life problem- COMPARING COMPOUNIJ=ORMULAS (yearly, semiannual!~ quarterly, monthly, daily, '2J....? 
f2- .J- tvvv' ~I-~ ~ --...--- :,JO 

~ vs. continuous compounding) I+ ::: p ( \ + J:. v1 u. ;:;: q_., • b)( 
6. Suppose you invest $100 at an annual interest rate of 4.8% compounfed. i ontinuously. How much will you 
have in the account after 3 years? Compare the continuous· compounding amount, to the amount compounded 

monthly. Which compounding saves you more money? e{ n,ot'l+h Ly h-::::.1 'l. 

? ~ to O (on-b µ uou.5 \-;.rJ..'V- It ( r \ht 
/r--P e,rt ~ ,,."J -::: 'P . l + ~ J ~- 3 

r-"'_~~~& : t"' 3 o-0"~: e A';' 10~ CI ... 0 -~;
8

) ==!JS.% 
~ J A= \OO•e, ,::;;,--- ooZ "'e-,c.(--r~ --:::::::::===-

7 . Archaeologists use carbon-14 with a half-life of 5730 years to determine the age of art{ facts in carbon dating. Write an 

exponential decay function for a 24-mg sample. How much carbon -14 remains after 1000 years? 

-l~6f?O ~ 
'P ~ ~~ . 

Mini-white board activity- Page 193 

\'1 ~ 2 \..\ • b 
\ 

\Jt 
Please write the question down and the explanation to how you knew what the answer is. 

i;-:,.-; 0 

1) 2) 3) 4) 

Challenge/Extra credit : Think about a plan page 190 or TEXTBOOK PAGE 421 TASK 1 
Exit ticket : Graph the function y= 2(4t-1 -3 . Use the GRAPH PAPER that's in your baskets! 



ow,.,\ 
Standards: A2. F.LE.A.2 (formerly F-LE.A.4). For exponential models, express as a logarithm the solution to ab<= d where a, c, and dare 
numbers and the base bis 2, 10, ore; evaluate the logarithm using technology. A2. F.IF.A.1 (formerly F-IF.B.4) For a function that models a 
relationship between two quantities, interpret key features of graphs and tables in terms of the quantities, and sketch graphs showing key 
features given a verbal description of the relationship. A2.F.IF.A.2 (formerly F-IF.B.6)Calculate and interpret the average rate of change of a 

function (presented symbolically or as a table) over a specified interval. Estimate the rate of change from a graph. 
Objectives; Students will be able to write and evaluate logarithmic expressions from the corresponding (inverse) exponential form 
expressions and vice versa. Students will be able to graph logarithmic functions and compare them to the exponential functions (inverse). 

·-·-·-·-·-----------·-·-----·-·-· ~~~~~-<:>-~ -~~~~ -~~g~~!~~-~!~--~-~-~~-~~~-r:1-~-~~ - !~~~~~-~~ --·-------·---·---·-·-·-----·-----
Warm Up Using previous knowledge of exponents (integer and rational) solve the following x values: 

1. 8 = x3 2. x114 = 2 3. 27 = Y 4. 43' = 26 5 . 2'= 1/16 6. 2'=5 

ConverUng exponential form ti> logarithmic form and vice versa. j~'=a ~ ➔ logba = X J 
-E;:;,;;p1~--Wdte in logadthmk form . . /,ogl., / =' 0 2. Wdte in e,ponentlal lo~ . 

a) 4-3 = _l b) 62 = 36 c) 17° = 1 a) log Ci b) loglO00 = 3 
64 2

\...._./' iO 

lcx1 "f.i = - '!J I= 31:F 2 lo9 I ':ci 2 = 8 
1 ~G '"!___y ,J~ \ooo 

1 2 
c) log-=--

84 3 

3.What is the inverse function of y = 2• ? 4. What is the inverse function of y = log x 

Sv""r+(h )\;f'J <j X= 2'j ' 

l.J ::- ( 031..X 
x~ 

~ o 

5. Evaluate and conclude two "rules" from the following examples: 

3 \ n r-
£::..::J!. ____ c_ l_og, 1000 = d) log22= e) log ~ O = i f) log 0-= ON c 

/ ,v, IQ_, - 111 le~ 

~~-
0
--~-~ (oib= I {pg - ~DNf= 

~o.i-;../-h /L( is the inverse of an exponentla I function. This means the graphs are reflexive over~ =-X line. 

QJ Graph y = log2 x and its inverse, find domain and range. ~)Graph y = log2 (x-1) + 2, find domain and range. 
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Mini white boardqfti~ y :f TANDARDIZED TEST PREP LESSON 7-3 PAGE 197, questions 1-3, 4 is challenge question . 

EXIT TICKET: Find the inverse of y = 10' and graph both functions on the same coordinate graph. 



o ,~· 
) 

Standards: A2. A.SSE.B.2 (formerly A-SSE.B.3c} Choose and produce an equivalent form of an expression to reveal and explain properties 
· · f ·t ss"ons for exponential functions. of the quantity represented by the expression.* a. Use the properties o exponents to rewri e expre 1 

Objectives: Students will understand the relationship between properties of exponents and properties of logarithms and apply then to 

produce equivalent expressions in different forms. 

_ --------~-~~-~!~~.?-·.~ ~-~ r_<?.pe ~-t~ ~~ ~~--~~g~_ri_!.~.n:1-~--------3-__ _______ -0>------· ____________ _ 
Warm Up Simplify, if possible, then evaluate each expression for x = 2. x· ?,_ X -::_ >( 

~ 1. x3/ x1 
2. x5 x2 3. (x3

)
2 

X 0 X·~ z. 2 + 1- ~ 
___ ;t ________ ___ ~ X __ ~_1 __ ~ ____ 4 ___________ ~ __ 0. __ ~ __ %_~)~-~------------2. __ ~--~-i. __ _______ ____ __ ___ ____________________ __ ____ _ 
Key Concepts 
Properties of Logarithms how does it connect to properties of exponents? 

Product Property xm & X n == x_m t-Y) 

logbM/N = logbM - logbN Quotient Property ,fVl / n m - n 
A X :: X 

~ nlogbM 
3 

Power Property 

____________ _____ 0.&x._~ ___ 3._(,Qg_2( _________________________________________ _________________ ________________ _____ __________________ ____ _ 
Examples 
1. Write each logarithmic expression as a single logarithm, and write the name of property(ies) used, evaluate if possible. 

a. log4 64- log4 16 b. 6 log x +logy c. 3Iog24 + log2y - 2 log2x 

QUO h f> M ·pr~ +y <QOv"-1 ~ ~ (,o~b t LOg ~ log ~?, + loq
2 
'j - Loq x2 

I Y\/)JJ_ = I~ q _ / r ?~ (, 2- z 
fAA.j~ ,ro LA.JjiU 1) ( ocluv. · X y lor1 b Lf Lf 

2. Expand each logarithm, write the name of property(ies) used, evaluate if possible. '::17- ,X 2. 

Quo~' E>flvt a. log7 (7{u) b. log(4RG,Jv > ~ ~-log2(4p)L ho-l~ Lj Q rd- F 
IJXJ,.1 lo 9-:i-LL ia:J 9 + lOqp 3 f r f ;,V c, t {oq 1/ 3 f ioq p 

J - Ir;, cz wg Y + 3 IBg p po w-e r = ~ ~UXJz, y + 2 ?).og 2- p 
Key concept- Change o~s1 Formula/property: loge M = logb M/logbC, the base b 1s usually 10, unless otherwise 
noted. Note: A log with any base can be entered on newer versions of calculators, however, if not, this formula has to 
be used when evaluating logarithms with bases different than 10 and e { log and In). -
3. Use the Change of Base Formula to rewr"(; iog612/ then solve using your calculator. -· 

9 UJ92 _I ! ~ 
~cipmblerr,s- Page 1~:;z tf1estio11s 4 and 5, p.1gc 201 qij~ ~ / ~ 3~ 

/q:;
J_o I 

/- 3 --

Mini white board activity: STANDARDIZED TEST PREP LESSON 7-4 PAGE 201, questions 1-4 
Challenge/Early finishers: think about a plan worksheet lesson 7-4 page 198 

Exit ticket: Expand log (x/y)3 and write the names of properties you used. 



yf4.--
Standards; A2. F.IF .8.4. (formerly F-IF.C.8b) Write a function defined by an expression in different but equivalent forms to reveal and 

explain different properties of the function. a. Use the properties of exponents to interpret expressions for exponential functions. A2. 
N.Q.A.1 (formerly N-Q.B.2) Identify, interpret, and justify appropriate quantities for the purpose of descriptive modeling. A2.F.LE.A.2 
(formerly F-LE.A.4) For exponential models, express as a logarithm the solution to abet= d where a, c, and dare numbers and the base b is 
2, 10, ore; evaluate the logarithm using technology. 

Objectives: Students will be able to solve exponential and logarithmic equations with base 2, 10 and e. 

Section 7-5/ 7-6: Solving Exponential and Logarithmic Equations/Natural Logari~hms __ 
- - ·-· -·-· ·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-------·-·-·-·-·-·-·- -- ·-·-·-·-·-·-·-·-·-·-·-·-·-·-·- ·-·-·-·-·-·-·-·-·-·-·-· ·-·-· ·---· .. ----
Warm Up 
Write each expression as a single logarithm . Expand each logarithm 

l. In 12 - In 3 2. 3 log11S + logu 7 3. logc(a/b) 4. logy<4 5. In {3></2) 

To solve exponential equations with e as a base, use In to "cancel out" e. To cancel out other bases use the log with the base 

the same as the base given in the question. 
Examples of .exponential equations ·-·-·-·K oloJ.e... A,ke -··v.x:l~e. ·-----·----------------------ln·s er+ - I,\ -0 -V\ -----

1. Solve 22x = 16. 2. Solv; }-102x- 1 = 4 3. Solve /+ e3x•2 = 20 ~ .£ ~d-e .$ 

uJe lo~ Liv~ lxts-e 2 -; f\l -~ Nl -f.; - 3 
2-"- == /JXJ. I b,,_,,,ID ~-)i13 ..___--, · ~~ -e,'X ~1- :;; l ~ f-=t-

To solvetrit~jeqQ:72,ite the_problem i~solve _·-·-·¥:~-·-·-·-·-·-·-
Examples of logarithmic equations L,c--SSO n ~ ... 3 '2. 

~ 5 ~ r7 ..--, U1X3 +Ln2 
4. Solve log {2x- 2) = 4 < 5. Solve 3 log x- log 2 = 5. 6. Solve 31n ><+ 21n2 = 8 = • · 

I~ povJ~ I rvl '/,. 3 - / Jf'VJ 2 :;:. 5 Ln X ?>. 4~ 
'-t ,o ~ 3 J e ~ 

10 ~ 2 )(--2- log -f 5 ✓ ---.. e8: 'j-_?;,o 

;oooo =--;_ x-i ~ 'f? --c 
J +-2- /2- '2-, /0 ; _0_ ~ ~ -, '3 

l!?J2P" '?:f ~ - . ~== ~✓ 2·125i-48 '1'~ 
Mini white board activity: STANDARDIZED TEST PREP LESSON 7-5 PAGE 205, questions 1-4, page 209 questions 1-4 

Challenge/Early finishers: think about a plan worksheet lessons 7-5 and 7-6 (page 202 and 206) 

Exit ticket: Solve: 1) 23x+l= 7 2) log (2x+4) = 2 



5tandard_s; A2, F.IF.B.4. (formerly F-IF.C.8b) Write a function defined by an expression in different but equivalent forms to reveal and 

explain different properties of the function. a. Use the properties of exponents to interpret expressions for exponential functions. A2. 
N.Q.A.l (formerly N-Q.B.2) Identify, interpret, and justify appropriate quantities for the purpose of descriptive modeling. A2.F.LE.A.2 
(formerly F-LE.A.4) For exponential models, express as a logarithm the solution to abet = d where a, c, and dare numbers and the base b is 
2, 10, ore; evaluate the logarithm using technology. 

Objectives: Students will be able to solve exponential and logarithmic equations with base 2, 10 and e and apply them to real life problems. 

-·---·-·-·-·-·~~~t~~-".l .?.~~/?-6: Solving word _problem_s_(exponential_and_ logarithmic)__ ___________ _ 
Warm Up 

Write the expression as a single logarithm. 
1. log5 y - 4(1og5 r + 2 log5 t) 

Expand the logarithm 
2. log 7(3x - 2)2 

Examples 
1. By measuring the amount of carbon-14 1 an object, a paleontologist can determine its approximate age. The amount 
of carbon-14 in a~· ·s given . - e-o.ooow where a is the amount of carbon-14 originally in the object, ae the 
age of the object · years. · A-1.J.OJNT ;:::. 
A fossil of a bone con ams 83% of its original carbon-14. What is the approximate age of the bone? t-== ? 

U ;:::: ct - 01<00ru l2 t '-"o g3 ~ () .,CJc>12lt----1 
:J . '€, -0,000 1<,t • ,r2.. '--0,ro ;7- f,:::../553 

~ ~3.--~ -e,:...... nuMhe r- ~ z. =i-8. -O• ooc _j 

i.~e fo/mula for the maximum velocity v of a rocket isfr = -0.00981 + c In RJwbere c is the exhaust velocity in 
km!s, tis the tfring time, and R is the mass ratio of the rocket. A rot et 111ust reach 7.7 km/s to attain a stable orbit 

300 km above Earth. µA- f.., ·1..\ I ;: - o') o6q 8 t+ c_ l;, R & M:5!1- ~~! .f vf l. 
V f; i,v.../ ''JV ,_ _., t; ,, r-. 

What is the maximum velocity of a rocket with a mass ratio of 18, an exhaust velocity of 2.2 km/s, and a firing time of 25 s? 

V~? R == lg C == z,, 2- t ~ 2 5 

• V== -o-. ooq<f • 2 5 + 2, 2.L,, 18 , /'l0 t . 
·\ " - ;· // ~ +AJ5 Jre1/Jry llble orbit 
V - b ., S .Qll tJU~IL 'J,.,, r CL 

3. Suppose you deposit $2500 in a savings account that pays you 5% interest per year. 

a. How many years will it take for you to double your money? r.::. + 5 ,. I,, r:: 2 So 0 
b. How many years will it take for your account to reach $8,000? t X 

a_) J0u6le jour mMf:j ;- c:;ooo /t~ ~ ') .~ ~ Cl.. b 
i:-000 "° 15 o I . o s 1- .• Joo,/; <'lPi,owJ--.l r=- 5 ·j. = o. os 
·fr;;; t ~ · t ~ -,aclo r-
l rllz ~ 9 I ,,lo ,_ ·-·~, ,o5 -£ =- /4;2- ~ ,~ 
flVJ. The equa_tioe]'. = 28~(1.0l)J is a ·o el for e population.of the United.St.ates y, in millions of people, x years after the 

year 2000. Estimate~ t~e United States population wi_ll ·reach 400 million people. -t:::: 7 ~-x 
I I . ))( y-- 400 ° 

· ~ ~ 22 I l [,,QI X - t ·. _ 
l(oo:=J{i ( 1.01 )1., ~ =~ -/;~ /,o c,"f/, ~ 35.5 
·}21 $1 "j.jl :2- ~ . 1'" ' /)n 203~ 

Mini white board activity: STANDARDIZED TEST PREP LESSON 7-5 PAGE 205, question 5, page 209 questio~ 
Challenge/Early finishers: think about a plan worksheet lessons 7-5 and 7-6 (page 202 and 206) 


