Introduction to Expone'ntial and Logarithmic Functions Notes

_ Expomnential Function: A function of the formy = a - b*, wherea # 0, b > 0,and b # 1.

**Hxponential Functions are functions whose equations contain a vatiable in the exponentl!

BExponential Functions have the following characteristics:
¢ The functions is continuous and one-to-one
¢ The domain is the set of 2ll real numbers
© The x-axisis an asymptote of the graph,
® The range s the set of all positive numbers if @ > 0 and all negative numbers if a < 0.

o  The graph contains the point (0, a). That is the y-intetcept is a.
& Thegtaphsof y = ab* and y= a( )* ate reflections across the y-axis.

Examples: . | © NOT Examples: ‘
f(x)=27 o o f=X |
TR =10" | gE=T" |
h(x) =3 . h(x) = x" ;

Logarithmic Function: The functionx = log, ¥, where b > 0 and b # 1, is called a logatithmic function.. This. function
is the invetse of the exponetitial function y = b* and has_ the following characteristics: -

¢ The function is continuous and one-to-one.

® The doain is the set of all positive real numbers. -
s The y_-axis is an asymptote of the graph.

* The range is the set of all real numbers.

® The graph contains the point (1, 0) That i s the x- mtercept is 1.

Logarithm:. In general, the inverse of y = b* s x = by In x = bY,yis called the Jogarithm of x. It is usually
weitten as ¥ = logy x andis tead « “y equals Jog ba.re b (y‘ x”

#*The inverse function of the exponential fundion_s with base b, is called the logarithmic function with base b.
Forx > 0,b>0,b #0, ‘

b~ =y = >-x—-10gb_y

EXPONENTIAL FORM LOGARITHM FORM

[I. Rewriting in both formis,

Example 1) Rewrite logarithmic each equation in its equivalent exponential form.

. ey PB Lt
2 logsx =2 Yoo d 3 =log, 64 et
- ’i; . !ﬂ ur.-"a‘ .
b. logz7 =y e 3 =logyx e
¢ 2=log,25 Ve Tk f logs26 =y bl




Example 2) Rewrite ezch exponential equation in its equivalent logarithmic form.

&Fh
3-) ‘hl hy :
a 122 =y B, S e d b¥=38
;Jﬂ:s
‘ N
b, 25 =g JERRENE e b3=27
c 8=¢ o BER, L f.4Y =9

e
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1V. Basic and Inverse Log Properties- Because logs ate exponents.theyhave properties that can be verified usifig the
propetties of exponents,
Lnverse Properties: (Cancel with the same basel)

-Basic Properties: s

1. logpb=1 becaﬁse?ibl =h § _ 1. logpb* = x
2. logyl1=0 becauss’ pO=1 } 2. blogex =

Example 3) Evaluate using the log properties.

a. log, 7 1 e. logg9 o ?ﬁ

b logs1 s £ logg1 - {2

¢ log,45 = *» glogs9 . &N

. 4 RN g S
e ' ' Y

d log,78 .%% h. 3lo8s17 :: 4%

mmon Logarithm: Base 10 Logarithm, usually wtitten without the subseript 10.

#8810 x = logx,x > 0. Most calculators have 4 key for evaluating common logatithms.
The calculatot is programmed in base 10. ‘

Example 4) Find the value of each log. Round to the ﬂﬁ?;_*{??f?{}:ﬂ}?{{?éﬁ@?ﬁ-

A I Ry A
a. log81,000 = i "R c.log035 ¢ =, %r'}ff:a’(ﬁ
LTSRN A erd e

h. logé o oEixd - d1og0.0027 ¥ e 'j . f;;_:_{(,ﬁs;{f,,

Evaluating Logs using the Change of Base Formula

For all positive numbers, a, b, and n, where @ 1 and b = 1,

_ logyn ) . __ logqp12
log,n = oy @ Example: logg 12 = g5

This formula allows us to evaluate a logarithmic expression of any base by translating the ci:pression into one that involves
common logatithms.

Example 5) Evaluate each logarithm

2. logs 18 “‘ . PR Ef?ﬂ - d logys 5 ¢ &
- T ey b
y b, logy2s ... 0N e log, 1024 |1
T log, 16 b f. logs125 NG




I Seglving for variables with expongntials and logs.
FAMAY HAVE TO REWRITE AND APPLY PROPERTIES OR CHANGE OF BASE FORMULAI

Example 6} Solve for the vatiable:

.. logz243 =y
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2 logg8*=x 21

a log3(3x — 6) = loga(2x +1)
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Math 3 Name
MNotes: Intro to Logarithms Unit 4 Day 2

Solving t = 3%° on the calculator is much easier than solving 3° = 20. Why! !

When the unknown is in the exponent and it is not easy to make the bases equal, we need to be able \
to re-write the equation into a form solved for the exponent.

3 _%g_put—mjyourownwordrwhaﬂhﬁ‘eqﬂﬂmldTma—wrmf/—.

f

1= 18 Ve VE‘&U&.& ob nase 2 sk 5 eopad T 76 t@\/ﬁ)T FE '
@ﬁ’"“”"”

TN Trirassiesncsessasesaisecestsoctnsan e souevsnosucosss ..,.,..{.l .................... .o ""“ar""’” ‘
,ng‘gﬁ Definition of Logarithm with Base b fﬁ%‘}w’"”“}‘ P |
s Let band y be positive numbers with b =1, : : |

The. logarithm of y with base b is denoted by: Eﬂg *a( i;\ : .
\'3(1 (U?k X if and only if \’) U\ .
: (Iognrrﬁsm”i’c form) (exponen?ual form) . 1

“cetsbtcatosaswsODOROGODBON eBoNEGDALVABDY ccecboeschOBBAUG 000 NINOONCIO0LDEEREBINBR G ®ogctabtET D

x?logby is read X ‘Q»QD‘ULQ_.Q/E \@1‘ hfiﬁ“” \fb '@Q U\ ' :i

) wt
The _nljmbers that appear have special names:’
is the logarithm (the exponent)
_is the base ‘
is the argument

s ko

Review the restrictions on b and x in the definition above. Explain why each is necessary:
pb# | Y anu pewer 81 Se X Coild e Qi |
LiEx 2b>0: \m% O m\\vx Aol mcﬂ For bt)%fh&e read Lo el B
x @;@) 3y>0: \‘m{)@&g\\&ie % ﬁ@&a Lo @-{3 o \eotine nuwber
Selpd o, {pr V\e-ﬁcr{'t Ve Wﬁiﬂmﬁ‘ d o 6;{3“5:[’4
Logarithmic Form - | Exponential Form , Ao

| Q%ﬂ% | ' ﬁ){l/}m’“

Rewrite the
following
equations in
the missing

f-'qrm. ' \WM\ZO 2. 4°a1
3. log 12=1 124212

1. log,8=3

o (1)
I 5= - R
5. log, 32--5 'i“‘fﬁs‘: 27, ™y
7 & - i
ooy, L= Y 6. 3-8

0% . _ | ‘ A .




Evatuate each I@@awﬁéﬁm Withowe a @a@@wﬁa@@m
* Ask yourself- what power of b gives you y»

7. log, 64 ev ey i 8. ’092"- -l S. log27
. U;’ 1% i 3 -

s =D

Yo s

10, log,1 =D kY l-0955' =1 12. Ioga__&é-'w;‘;
1 [15. log,8* = 1L .

13 0, o= “e .

% 128 ' ‘?

SPEGIRE. &@GARTIH"S |
Common Logarithm _ o Natural Logarithm
» Logarithm with base 10 | » Logarithm with base e
» Denoted by: \Ba\m b » Denoted by: X
> 'Simpiified Notation: _ \m X | » Simplified Notation: QJ('\ W

Special Note: your calculator has keys for evaluating the common and natural fogarithm.

Evaiuate each logarithm wicheut a ealeulator.

16.  log 1000 7 '
0g 17. In_e 18.1og i
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Evzfiizde @a@_@h @aﬁﬁgsﬁam wicth @ cafeesiator,

19, Ini4 20. log B8O A ot nis _ .
1 it : el g 21. = e RO
¢ho Lot 3 2 _1n10 %. 1
£l
g‘:} 6{2.&6‘{% o }L—E‘

Wenow know that a fogarithm is perhaps best understood as being closely refated to an exponential
equation. In fact, whenever we get stuck in the problems that follow we will return to this one
simple insight. :
e When working with logarithms, if ever you get stuck, try rewriting the problem in exponential
form. :

o Conversely, when working with exponential expressions, if ever you get stuck, try rewriting

the problem in logarithmic form.

...................................................................................................

! Type of problem? Varigble is in the exponent

.....................

Technique: Try to make bases & Then set exponents Q{%U&-&s and solve for \ox {e;e.iﬁg le.
2)logs - = *23)log, 77 = x *24) logs 1 = X
L Y | s -
5"3;:%;; P b Ve Ea \
Si=§2 - X=L D CXS
What if the variable is not the exponent?? e 1
Find the base, x, of the logarithm without calculator:- i Type of problem? Varigble is the base. s
) . ' . ' . Technique: Raise both sides to _!EQL@}J_QQQ.Q
25) log, 2 ; 3 _ 26) }_Og%;; =3 power and solve for the variable, :
] % . LA TR ¥ PO eeeaerens -
%}. <. ;25, . _ e
o (;{\ _@‘) | [K - ; ;’b Question: |
o ‘i( o % ' __%_ Will-the value of x b@nﬂ’ -7
A A : T AR
Find the argume_,r!t;* x, of the logarithm without calculator;
30) ]0g25 X = -2— P Question: Will the vilue of -b‘{-ﬂmd -7 .
o e
96 E=y
Solve for x: ' Evaluate without a calculator:
*31) logh(7x - 9) = loga(2x + 1)A *32) Glogs 25 33) 5loes?
! c
o - g
7Y DA A5 1
5% =10 -
W e € .ot

. N
AN .




L/vvll i wy

Honors CC3 Name:
Notes: Properties of Logarithms Date
Recall: x =5 is equivalent to log,(x)=y
L Remitgz*_éa_ch of the foli(;wing in logarithmic form. \
1.3'=81 loo %i=u 22564 \bm Y= 352 =125 108, (0522
I 7 OF 8]
4.8°=1_ o9 \=0 = 547t g oz 6.37 =1 \07;\,, 5=~ |
7.77=> _lo0_ WA . §.3-43 \DTJL =3 0.97-27_tmy_2'I= )&
- AT S . Ca 03]

IL. Rewrite each of the following in exponential form.

I log,32=57 'cl 208 . - 2.l0g,64=2 8 b‘-\

4. log,1=0 50’-'\ 5. log, 243 =5 35 3'-15

7. 10g84:§ % :L\_ 8. logm%=—1 lb o “."l_,'__9."log273— ;;'7 o,

III. Solve for % in each of the fdlib\i}iﬁg equations.

1. log, 64=3 L\{ 2Jog 49=2_ -

BB X?— A

\] |
4. logyx=-1 9 5. log1 16 =x Fuf

X 5 \

= - X .\ET%‘T'),
| | T
7. log, 8=1 % " 8 10g_5 x=-2 25
| s
~4 /l[p_ 11. Iogxﬁ-— I
Uy |

4 =X s 2

R . |
X'fg - ‘7 (3

: 7
3. log;, 121= 2M

_ 4.
6. log,16=-4_~2/ 7 1Y C 5 b

3. 10g6x=2. 3(9

6‘.”_llo_g3' 27=x 3
oo BASE

s y
0, 1og5\/§-=x 12
g*={s
=5

12. log, x =3 {/%

(2y=x




Kuta Software - Infinite Algebra 2
Properties of Logarithms
Expand each logarithm.
1) log {6-11)

log 64+ log 11

Name,

Date

2) log (5 - 3)
log S+log 3

Period

61\
3) log (Tl_)

4) log (3.2°)
log 3+3log 2

Slog 6 ~5log 11

2
5) log ?

4log 2—-log 5

7) log iﬁ
y

fog x —6log y

M4
9) log —
v

4logu—logv

1) log¥x-y-z
1 oo v y
()gx+Eom}+log,z
3 3 3

6\
6) log (~5~)

6log 6 ~6log 3

8) log (a - b)*
2loga+2log b

10) log
y

log x~5Slog y

12) tog (x- y- %)

log x +log y+2log z

-

/ ;ﬁﬂ"




Condense each expression to a single logarithm.

13) log 3—log 8

3
fog —
%

log 6

14)

log %

15) 4log 3—-4log 8

4
log —

16) log 2 +log 11 +1og 7
log 154

17) log 7—2log 12

o ]
Og—
12°

19) 6log, u+6log, v
log, (vﬁué)
21) log, u—6log, v
u
log, —=
%

23) 20log, u+Slog, v

5 .20

fog (v i )

Critical thinking questions:

25) 2(log 2x — log y) —(log 3 + 2log 5)

4x°
75y*

log

2log 7
3

log W

18)

20) Inx—4lny

X

In
4
y

22) log, u—-3Slog, v
i

lc)g,3 -
%

24) 4log, u—20log . v

4
74

]_og, 320
V

26) log x - log 2

Can’t be simplified.

Create your own worksheets like this one with Infinite Algebra 2. Free trial available at KutaSoftware.com
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Solving Exponential Equations Notes |

How do I solve exponential equations when the b;a;ses are the same?
How do | solve exponential equations when the bases are different?
= My [ ey [P e[S g |6 Hoa, "
7= ‘Eifg 3= f:’a 3= t/'w 573 = }/E 67 = E[M@ 773 =
O N T R T G T
Gl O " il P il R
20 — \ 30 = i 49 = 1 50= K'#ngi 70 — ‘g
Al El N L T R e R
S . 2 e W N TP G O G LT - D
o P28 1= [P (s TEUL TR |
i (P e A el S T R R v S A LT
2= 3L |Ftow [P [Fezps ] 3
6 — 6 146 . T
S e S S P LT
7 = 7 —
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Kuta Software - Infinite Algebra 2 Name
Exponential Equations Not Requiring Logarithms Date Period
Solve each equation.
1) 42I+3=1 2) 53-2}5:5—1
[ 3] {3}
2]
3) 3'7% =243 4) 3% =3
{-2} {0}
5) 4% =1 6) 477 =477

)

7) 6—2a - 62—3a
{2}

9) 63m ) 6--m = 6—2m
{0}

Y |
1) 107 . 10" =—

10

)

)

8) 22JC+2 = 23X
{2}

25
10)—x=22"

10}

12) 3—21'1"1 . 3"‘2.’:—3 = 3—):

3]




Kuta Software - Infinite Algebra 2

Name,

Solving Exponential Equations with Logarithms Date

Solve each equation. Round your answers to the nearest ten-thousandth.

Period

1 3*=17 2) 12"=13
2.5789 1.0322
|
3) 9" =49 4) 16" =67
1.7712 1.5165
|
|
5) 3°=69 6) 6"=51 |
3.854 2.1944 |
7) 6"=99 8) 20" =56
2.5646 1.3437
9) 5.18% =26 10) &' =5=5
0.0951 3.3026

11) 9" 1 3=81
~8.0172

12) 11" 8 —5=54
9.7005

R 1

e




Solving eq’uations with legarithms on beth sides of the equation (no constants),

Property of Equahty
Examples: ‘SZP N \DS\‘B\ S\d{g& :
% — 1) 19/g3(2x+5) c. 19é(p2 2)=1dg p

a. 19g’x Iyéﬁ

. . 1 =D
‘:“}E)\U)’\m"“ (g ,,r(%&)(?_— 2)=0

d. logrx+10;g ‘(3.6—6)=10g 6 -, e. log(x+3)-log(2x~4) =log3  ‘"“N
\.3 ,(-‘3 _\ \3 | (_\(-&>C\<+2>’ | .g( )(1'5 ) .g k;ﬁ: .
K-l = b » e EENCYEDESEL
Steps: ¥ —by-lbzo o x\2=AD
1. -Simplify all of the logarithms using the propertles of loganthms P A
2. If all of the bases are the same, then use theequahty property of logarithms. @
3. S, log, x=y
Practice , : RENERTR )
1. log, (8- 6x)=log,32 . ] ‘;.~'1og12,-(x+-9)+1ogmx=.'1ng1.0 =4
Gy =dL A - -
X =2l .
3. log, (x+3)~ log, (x- 5) 10g416 4. log,(x +3)+log,(x-3)=log,16 %7 6
/5‘* =S %w e
Wb (=)= xa> 7
lio Y~ = Kk D
IS%=% : ‘ _
5. log,(x+2)+log, (x +1)=1log, 6 -6 1Qg6(?cf3)+log6(x+2)=log6 20 =3
Vlﬁ ()@a)(x% c}ml.a L -
A=,
w43y =0
Cx v QXX 530 A
7.{2dog, ¥*= log, 4 +Iog, (x + 8) S.m—logb2zlogb(2t+6) A6

] 2= | LI(YA%) ‘ ;{;1:—‘ . ~ -
;’?S L\m%l%s | @ | & iopﬂm x “‘bﬁm@ cle) L
A N G Y B2 RN fre el

Ge-Daxthzo TL’L :-%-L u,*—f

-
S T \; e b

- -




Solving equations with logarithms on one side of the equation (constants are Visibi'e).

Examples: C)@Y\m ‘\'b Q)}C(\B éL\S

- a Jog;(x-7)=2 b. log,, (2x 1)+1og12 (x- 3) 1 . | N 3
ta ‘ - q ,_‘, ;

B =y o b?)ti;@(")(x“% 7 > (2: Ny
—'r—‘ ‘ R ' : = ' !
/%B”ix\ B 9\“ = @\(-BL K”% A= %_ '

Steps: Lo L O= 35& __f‘( thi
1. Useall propertles of loga.rlthms to sm1pl1fy to one logarithm.

2. Convert to an exponential equation. : = o
3., Solve and check for exttaneous solutlons b_zﬂand x>0 for log, x=y |
. : O 5
Practice: ST )
1: log, (x* ~9)=4 2. log,(y+2)~log,(y-2)=1 A=
2 2
;2,‘”’- L9 @' *ﬁ?"‘ a,_. P
\p = ¥R | ?:7
L . &

25z X ' . 9t = %:1

NS

-

| _3(»-\':. S ‘A=—_(p
5. loge(x? +2)+log,2 =2

_\D%u“ Q{hﬂ;ﬁ =

NG L
= x4
20 = A

W = X+

+h= X




Solving Log Equiticrs Using Properties
1. 1n(2x + 4) = 3

Pl e |
4.10g,(10x - 8) = logs(x+4)
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. , = [N R TN I
N A ST iy w8 vy
R e A

e 9
Iy d

C:
5 .
hl i 3 i
(r - v P [ H
] e
4 ) E
' fon 4 i
\‘:I : t LA rv/r
g, i AL
S T i
v F

;g\
LY s ] .
5. logs(x +10) - log;x = 4 6.log,x + log,(x + 6) =4 '
3 ) 2y
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9.log,(x +4) + logs(x + 64) = 4
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Narme: - -
Solving Exponential & Logarithmic Equations 2 Date; Pd: ;
Use the rules of exponents or logarithms to find the value of x in each equation. |
+1y5 . £25 207016y 450 x5 '
L (Sx ) - 5 g 'f:., Uk 2 (9 X)(g 6) - 948 3. m — 4’x .
vl o * AT " R " P el
%;:S?f?% v gp 9 e‘r)."‘"“"“;”» 3 kel apo byt RN TR
2 s 4 “ - i “:\',‘--'z v g r} i |
L, H 3 L Fi [
- ) o
Gyts =28y e el
‘* AN rpe {7 :
° G ] {
4. (647)(16%) = 412 5. (162) (2% = x 6. (259)(56) = 125%-2
- T.0%) 4 a?'.v ‘Fg A% e ‘:!-; ® ff, ? od P '*.a‘a"?‘c."u‘-.f‘ 3
l-_%?’ R { RS NS #4 ?a; Ea G g gfv & f, f- 5
L] i & 5 v ’ ,!'
. s LR Fron,
.l W . ) f;{’:g \E
- w7 Sre e v i
e o T 7
o 2T p e
_ 9, (10)"’ =1
LU
e ¢ { "_){’”t“ uh'i }
i’

A
ey Ot e "e ]
B0y R : . 1y Cob e

- - . . B . .
- U REr WL Y X
l D a ‘ ?L'h]}\ e e E f{,\.l g ﬁNE ; H

‘ij = gt

14.logx =3 _ 15.log,(x + 3) +2=4
L2

@%1 w%sa}

2.}‘& L
(LS

(P0G J

13. The population of the United States in 2006 was about 300 million and growing exponentially at a rate of
about 0.7% per year. If that growth rate continues, the population of our country in year 2006 + t wilf be given by
the function P(t) = 300(109903t), . ._

: ! {3 ‘3 L F\i’\m " "i‘f‘?\ﬂ. ni N Lﬂg'n,a_ \ PRI By a{ s M’i‘h fits
a. Explain how you can be sure that P{0)=300. : '

. ’ . : K At
m Vom0 b Y
b. Whenis the U.S, population predicted to reach 400 million? | N ‘.%@ SR

L . N L .
W hears te Woban EARRITEN

14. The function y = 14,000(0.8)* represents the value of a car x years after purchase.

v
',

R I I N
: §ow gl ?

, . L SO AU
a. Find how much the car will be worth in four years. W el

b. When will the car be worth $7,000? R N
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H

. . . o
p. —5(10)*% = —5,000 9. 7 (10)** = 50,000 r. 10%% = .0001 }
i
s. log(x+5) =2 t. logs(4x — 3) = 4 u. log, 8 =3 f
1
v. log, 144 =2 w. log,(4x) = 3 x. log(25x) =2
Fmd the i mverse of each functlon , . o
a. y—-x~—5 | b..y = 4x2 ¢ y=Vxr+4
Rewrite each function in exponential form. (2 points each)
216 = 6* _ b, x =128 c. B1 =38
Rewrite each function in logarithmic form. (2 points eéchj
10g1243 = x b. logysx =3 - d. log,120 =3

Suppose that 500.mg of a medicine enters a hospatal patient’s bloodstream at noon and deca
a rate of 15% per hour. The exponential function D(t) =
the patlent s blood at a tfme t hours !ater where tis

ys exponentlally at
500(10%%™) models the amount of medicine active in

time in hours. Round answers to the nearest hundredth,

a. Find D{0).
b. Find D(3).
¢. Use logarithms to determine wﬁen there is 150 mg of medicine in the patiéht‘s blood sfréam. .

i

d. Use logarithms to determine when there is 10 mg of medicine in the patient’s blood stream.

The function y = 12,800 {1.045)* represents the value of a piece of artwork x years after purchase,

How much will the artwork be worth in 15 years?




Common Core Math 11 Name Date

Independent Practice : Exponential Growth & Decay

1POPULATION

In 1990, Fiorida’s population was about 13 million. Since1990, the state’s population has grown about
1.7% each year. This means that Florida’s population is growing expenentially.

Year ‘Population

§ 1990 ElT
1991 B 220 pead
1992 ikt wal
1993 1id. i el

1T 5504

[T 0 R L3
a) Write an explicit function in the form y = ab* that models the values in the table.

% e {3{‘1’{531 ﬁ}“&

b) What does x represent in your function?

Gy sy JED
c) What is the “a” value in the equation and whot does it represent in this context? '
I3 wiVina peagie 4 Florida 1a 1990 |

d) What is the “b” value in the equation and what does it represent in this confexi?

ROV = 10085 4 1T % Flovile. Yeeps W00g ok Pl ‘?rﬁes{.?tﬁ.ﬂ“ﬁ"w&ﬁ; LEL

2 HEALTHCARE |

Since 1985, the daily cost of patient care in éommuhiiy hospitals in the United States has increased about
8.1% per year. In 1985, such hospital costs were an average of $460 per day. |
a) Write an equation to model the cost of hospital care. Let x = the number of years after 1985. |
=40 (Low)”

b) Find the approximate cost per day in 2012.

A

K=RT1 4487671, wa
c) When will the cost per day be $1000

=44 ynn W2 100 St oab PR eed o lggu
d} When will the cost per day be $20002

4= b BUA yenes, gx $a000 o~ T ond of 2003

':.3|-|.A|_i=-£u=E IR

To treat some forms of cancer, doctors use lodine-131 which has a half-life of § days. If a pdﬁenf".received
12 millicuries of lodine-131, haw much of the substance will remain in the patient 2 weeks later?

.

%
8% = 4 57 miliioeries l5= Q. ( b7
N .

L
N -



| 4 SAVINGS
Suppose your parents deposﬂed $1500 in an account paying 6.5% interest compounded
annually when you were born.
a) Find the account balance after 18 years.

SR SR Iv‘?‘ e ’;,ri(,w,n oy
.1
b) tht would be thd'balance aﬁer 18 years if the interest rate in the original problem was 8% instead
of 6.5%¢ %it"2 i%é '-fki{,’gfi) R 1 % 1 WA
‘1 T PO L L Wk, 29 o
b - ispod "‘ “ R 1 B, 05 it eyt
c) thf if the inferest was 6.5% and was compounded monthly instead of annually.
PP .t o L EE HEVL S ”}ﬁi W M"“L‘w %‘ic&wi 1
MR TS = e P —HHETT TS e e e ey
_— . . ' gl L R L
5 HEALTH

Since 1980, the number of gallons of whole milk each person in the US drinks in a year
has decreased 4.1% each year. In1980, each person drank an average of 16.5 gallons of
whole mllk per year.

.L Y_egr,, ‘ Populqhon a) Write a recursive function for the data in the table.
11980 | e | :
[1981 [ ez | MEXT NOW- LOWE sk at [0S
1323 T 1,} -~ ! b) Write an explicit function in the form y = ab* that models the values in the
Sa T ifj N :Q table. Define your variables. X = yenrs b 1450
o ;E{,'F S 51 %f,‘:l} \}M& v 3{*& Hpecd b oenilie, u:}*“z;!}!-'s-'ngz,i

phy e
c) Accordlng to this same trend, how many gallons of milk did a person drink i ina yeosrrm 19702

o L %ﬁ { - &&}% '%.i_;:.e'r. g 5’ Cs i’:\’

[6 WASHINGTON, D.C._
The model y = 604000(0.982)* represents the populcmon in Wcshlng’ron, D.C.x
years after 1990,

a) How many people were there in 19902
fp s ria s
b) What percentage growth or decay does this model imply?
Va0 AL Ly
c) Write a recursive func’rlon to represent the same model as the provided explicit function.
MEXT= MO @482 sPReb alf LdHden

d) Suppose ’ri’ne curren‘r trend continues, predict the number of people in DC now.

af 2013) = A4 nespl

.....

e) Suppose fhe curren’r trend continues, when will the populohon of DC be approximately half what it
was in 1990¢

s Washington 0 * U.5:A. §

0 Za0s = ke : A%
g%.} . ?; i i-“}g”% 3L “‘5 mg ‘} ’::‘;i i Z }r“ Ao Ik, gs E’}ggf_‘is
&»% . LT
‘j:i ’ | ";f; & bn zoik, s
Adapted from Prentice Hall Algebra | pg 437-444 It Frate, pe g wihidn
p g Py

Lot bae, IDU00G,

|3




Narne: Period: Date:

Math Lab: Modeling Cancer Cells with M&M's

Part b: Modeking Exponential Growih Maf Activity

b

The purpose of this lab is to provide a simple mode! to ilustrate exponential growth of cancerzws cells

In our experiment, an M&M represents a cancerous cell. If the M&M lands “"M” up, the cell divides into the
"parent” cell and “daughter” cell, The cancerous cells divide like this uncontroflably-without end,

We will conduct 7 trials and record the number of "cancerous cells” on the plate.

DO NOT EAT THE M&M’s UNTIL YOU ARE DONE COLLECTING ALL DATA-

Exponential Growth Procedure
1) Place 2 M&M's in a cup. This is trial number 0,
2) Shake the cup and dump out the M&Ms onto the paper plate. For every M&M with the “M” showing,

add another M&M and then record the new Ropulation. (Ex. If 5 M&Ms land face up, then you add 5
more M&Ms) : '

3) Repeat step number 2 until you are done with 12 trials OR you run out of M&Ms.

Trial # 0 1 1 2 3 4 5 6 7 8 9 10§ 11 | 12
# of M&M’s (# of cells) | 2 |

4) Graph your data (scatterplot) with the trial number on the x-axis and the number of M&M’s on the y-axis,
Label your scale. o :

i




Exponential Growth Discussion

5) Should your graph touch the x-axis? Why or why not?

6) Should your graph be just individual points, or should you connect the points? Explain. (Hint: What

would an x-value of 3.5 mean in the context of the problem?

7)

We can also use a graphing calculator to write the exponential growth equation,
You will need to enter your data table from page 1 into your graphing caiculator, Click ﬁgﬁ and under EDIT

choose Biif. A blank table should appear, Under L; you are going to list the trial number and under L, list the

8)

9

Number of M&Ms, (ONLY IF YOUR ALREADY HAVE DATA IN THE LISTS: To dlear the lists before you begin,
highlight the list name all the way at the top and press GHEAR—not delete—and ENTER) Now you need to find
the “curve of best fit”, This will make an equation that best models your data. Go to your home screen (75
GFLE), click SFAR, scroll right to CALC, select , TR,

Write the exponential regression equation to three demmai places

y = *( S
‘ a b

‘Use your exponential grbwth model that you created in #7 to predict the number of “cancerous cells”.

there would be in:

Trial 25 Trial 50

Use your exponential growth model to determine the Aumber of trials needed to have a populatlon of 1
billion “cancerous cells”. Show your work,

10) Why do we all have different values for a and b?

11)What do a and b represent in the context of the problem?

12} What would the “perfect” values for a and b be?




Part B Modeling Exponentisi Becay

Exponential Decay Procedure

13) Count the total number of M&Ms that you have. Record this number in trial # 0.

14) This time when you shake the cup and dump out the M&Ms onto the plate, remove the M&Ms with the

“M" showing. Record the M&M population.

15) Continue this process and fill in the table. You are done when you have completed 7 phases —~OR-
when your M&M population gets to 0. Do NOT record 0 as the population, leave it blanki

Trial # g 1 2 3 4 5 6 -7

M&M | | '
Population !

16) Sketch the graph representing your data. -Label your scale.

Exponentlal Decay Discussion

17} In the instructions for #15 (in Part II), why do you think you are NOT supposed to reduce the number
of M&Ms all the way to zero? Explain.

18) Using your calculator again, write the exponential regression equation to three decimal places

\3 Y= *( )’




19) Use the exponential decay model you found to determine your M&M population on the 4th triai?

L1 -l

20 How does this umber compare to your actual data for the 4th trial, Are they the same? Are they
similar? What are some reasons why your results are different? Explain.

',2
et

21)What would the “perfect” model be for this situation?

22)How could we change the way we gather the data to get our mode! closer to the “perfect” model?
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Exponential Growth & Decay Classwork Name:;
“‘J Question Exponential | Write a function that Answer:
| Gfoz‘;‘:’:h or represents this
o Y: situation
1. You buy a Initial Amount =
house for 6\@&)% - I
$130,000. 1 - 120,000 130,000 1.0b)
[ @ppreciates o e
o per year, Growth/Decay Rate:
How much is it o/ é
worth in 10 Percent = (D v 359\ g10. Z,Z)
years? .- | Decimal = . Olp )
‘| Function that represents
this situation:
Y= 130,000 | +, Da:)
2. Justin Beiber is losing 20% Initial Amount =
of his hair & :
each year. I LH'p
If he Growth/Decay Rate: 16
currently o ‘ lgqb (%\)
has 1,546 d Percent = 0
hairs on his @Cﬂf%‘ Decimal = , 2D
§ head, Function that represents
about how .| this situation: .
nany hairs | | X IVl hairs
will he have left after 10 - ‘6"““0(: ! ._Z(h
years? %‘"
3. If you invest $40 in an " | zInitial Amount =
account for 10 '
years at a 3% ' $L}D \)
interest rate Growth /Decay Rate: L’D( \.ol8
compounded of
semi-annually, Percent = 3 b
| how much Decimal = ., 03 _
money will you Function that represents $5“5 g1
have? ) this situatjon: O3\ 2X )
| w=lo (15
4. A population of 100 frogs’ Initial Amount =
increases at an annual rate of - !
22%. How man frogs will : S [4
there be ' WlﬁM’\ _ 00 ‘FTD% lbo (!'L‘):)
in 5 Q) Growth /Decay Rate: '
years? 0!
Percent = LT fo o % 2'10 ‘Qﬁﬂ&

Decimal = 27,

N

e \oo (14 .22) @ |




Exponential Growth & Decay Classwork

Name:

this situation:

Function that represents

5 A species of extremely rare,
deep water fish are slowly

becoming extinct, If there are
a total 821 of this type of fish

Initial Amount =

g2\

andthere are 15% fewer fish
each mqnth, how -
many will there

be in half a year?

[0 Mo V\"fﬁts

(jé,co%)

Percent = lsvfo
Decimal = . |86

Growth/Decay Rate:

this SItuation

Function that represents

221 (. %\)(,

2 BeA s

-{ old, how much carbon-14 was

= the zombie
e ﬂopulatron to

"a SATERS \6)

6. The population of Austin is
growing at a rate of 5% per
year. In 2010, the popuiatlon
was
500,000.
What would
-be the
predicted
purrent
“population?

2\ =1

yc So0 000 (1+. 055\5C

—

E 7
Soooeo (| .ﬁ}

763550

Pu-@m

7. Use the equation from the
previous question and predict
in what year Austin’s
population will first reach
1,000,000.

Uae Yot

\6:: S@,ODD (\.os\)x

\Sljeo.xs‘

8. Carbon-14 has a half-life of
5,730 vears. If a fossil that
originally
had 500
mg of
carbon-14
is found
and _
determined to be 27,000 years

left?

l:a*:, Soo ({é)

500 (1) e

2640,

$73%¢

19. 08 mg

9. A super-deadly strain of
bacteria is causing

ﬁ.)uble every 2
days Currently,
there are 25 mowmbies.,

20 days

Abter how wsng dous will Thgre
3\5 Ty, 22;1&?5»

@
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Exponential Growth & Decay Notes/Review Name:

. GROWTH Scenario: There has been a zombie invasion. The number of zombies increases by 45%

‘each hour, If 3 zombies initially rolled into town at midnight, how many zombies will there be by 30
inutes past noon? ‘

g

Step 1. Create a table for the scenario. Start with x=0 i7.5
L X 2 % 213 1uls T [9T€ T Yo VN 12 [neel )
| Y S10u01 6| 4 113 119198 Fwo [ 4 |85 1103 [T9y 259 T eraiatg

Step 2: Write a recursive (NOW-NEXT) equation for the scenario:

Note: "The common ratio is the PERCENTAGE {written as a decimal) remaining after one time period
has gone by.* ‘ '

NeYT = Now) s (\15)

= SOlve the question.

&
i

Step 3: Write an explicit equation for the scenario: _
Note: *All exponential equations are in the form y=a*bX, a = initial value, b = common ratio*

uz 3(1+.us)

Step 4: x = the amount of time (or time periods) that have gone by. Choose/substitute an x in order to

12.6
> C \ 'L{SY'LS - Answer:' 3\2- ’ZOM‘ONS

DECAY scenario: The zombie invasion is wiping out the population. The number of normal people are
diminishing fast. Each day that goes by 48% of the living population is lo opulation of North
Carolina started out at 9.752 million, how many people will be left after{one week? '

Step 1: Create a table for the scenario. Start with x=0 : \y

X 0 | \ [ 2 "% T"ad 7§ T, 17 \

| Y A5t | g0 || ey ' i \
mil\ion

EN
]

&

Step 2: Write a recursive (NOW-NEXT) equation for the scenario: ‘
Note: *The common ratio is the PERCENTAGE (written as a decimal) remaining after one time period

has gone by.* 6 _ Ltg) |

Step 3: Write an explicit equation for the scenario: . :
Note: *All exponential equations are in the form y=a*bX. a = initial value, b = common ratio*

%

O l{ag 52 \*-““8\5(




Step 4. x = the amount of time (or time periods) that have gone by. Choose/substitute an x in order to

solve the question. | \ 0025'7 W\l, ,'W

Answer: . ‘0 0 als? %D(’/O‘fe—@

o For growth scenarios = the common ratio is greater than 1. - Can be found by doing 100% +

£0/

(%-of increase) then write-itas a decimat:
o For decay scenarios - the common ratio is less than 1. - Can be written as 100% - (% of
decrease) then write it as a decimal.

Special Circumstances

Compound Interest Scenarlo Mary places $5000 into a savmgs account that earns 3.1% mterest
compoundedrquarterly. How much money will Mary have in her account after 15 years?

‘| *NOTE: Compound Interest is a special type of GROWTH scenario. To calculate the common ratio:
1 + (% interest written as a decimal / # of times compounded per year)

| Additionally, x (amount of time) must be multiplied by the # of times compounded per year.
Therefore, your final equation looks like:

y = a(1+r/n)nx

il here a = intial amount, r = interest rate as a decimal, n = number of times compounded per year,
faind x = amount of time .

Annually = | Quarterly = Y Daily= 365

Semi-Annually = 2.  Weekly= H2.

.U?f So00 ( | =20y
| Answer: &"5'5“45 g \

Half-Life Scenario: Actinium-226 has a half-life of 29 hours. If 100 mg of Actinium-226 dlsmtegrates of
a period of 72.5 hours, how many milligrams will remain?

*NOTE: Half-Life is a special DECAY scenario where your common ratio is ¥ (because there is ¥
remamlng) X represents the NUMBER OF HALF-LIFE TIME PERIODS. Be careful with this!

= 0-(3 )
l}‘:. EDO (7_\) |

% “)0 ( ‘)?ﬁ' Answler: ,I’? {Og Mg,
Va ¢

e 118 T
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Honors Common Core I11 Name:
Applications of Exponential/Logs Date:

Find the value of each investment after "t" years in interest is compounded contihuously at the

given anhual rate “r" on the principal "P". Show your work! *%«- PQVE
_t=2 years, r=7%. P';;,seooo 2 +-25years,r=6%, P=$750%
sl e 00205

P\ - {Ho e PY,., NS00 ¢

"“"‘fg"‘"”"" e

A= FlRol L Rt

_ 3.1z5 years, r=3%, P=$5000 5 4 Find the "P" ‘Drincibalrfor. the following:
03(5) 1235 years, r=4.5%, A= $1oooo

%::. ;oob e - s D‘?“t«;@ 5
\ o= * °
WY: %%Oq-’ﬂ \ - eﬁ'*g%.s %—om

5. You have inherited an emérald ring that had an appraised value of $2400 in 1971, Tt is now
2007 and the appraised value of the ring has increased by approximately 6% each year.

2001~ QT =3,
a. What is the ring's current value?

306
f= Bl%@)( +.0L) m

b, How long would it take for the ring to reach a val_ue of $35,0002 _

%S,000 = A0O ar ,'Ds;)'é' .\ \ Y= WS 99 M

‘-___—-_’_,_..—‘--—-—

6. $8000 in invested at 10% and compounded continuously.

S | (s
a. How much money is there after 3 years? P‘-—:, %6 0De R

b. How long will it take to for the account to quadruple? B




P

7. Hea‘rher received $100 for her ﬁ‘hm?eenfh}mfhday She has deﬁlded to save it in a bank with
5% interest compounded quar'rerly {‘)r \_,, p_% LN

AR AT L R A RS

a. How much money vwll she have in the bank by her elghTeenTh blr'l'hda 2
C Eﬁ%"\g’ﬁ %}
= |0 WA

b. When WIH the account reach a balance of $300?

’P?; PP f‘\ e ‘Eﬁﬁ'\ ‘JSL'%PEE:
A WL \J;E.ﬁg%% ..‘,,,_E,%‘M
z=(lr%) . R
= 1Blas o 271 =t

8, Thereare'10 grdms of. Curlum 245 which has: a of 9, 300 years‘*’ieﬁow many grams will

remain aﬁer‘ 37 200 ye.ar‘s? LA

9. A cup of coffee contains 130 milligrams of caffeine. If caffeine is eliminated from the body
at a rate of 11% per hour how long will it take half, The caffeine to be eliminated from a person's

body? N —-C’L( o\-ﬂ ' 'f}i":“- ggqx
@-ﬂ!\.g@/\ A ( ~> 1.
Cade | %W&\m 5“\% o\ 100 go == ¥
Endyr Yhnce L5=130 (1~ ) 5.9% = X

10. You have deposﬁed $500 in an account that pays 6.75% interest, compouﬁ'ded continuously.

. ill it tak to triple?
How long will it take your maoney qugie /QM Lo oyt

1000 = Sobe: .
2 :? e ek ; . {g,zg {,/

s The air pressure, P, at sea level is about 14.7 pounds per' square mch As 'rhe al‘rl‘rude

increases the air pressure decreases. The relationship between air pressure and altitude can be

modeled by the equation P = 14.7e7000004%  Mount Everest rises o a helghT of 29,108 feet about
sea level, What is the Clll" pressure at the peak of M. Everesﬂ :

_,_fv___ e = -DEERH (39 108)
P H 591 @mwdg @ewg%umm

12. Roland earned $1500 lgst summer. If he deposited the money in a certificate of deposit that
earns 12.5% interest comp_ounded monthly, how much money will he have next summer?

pY KPC ’J"’L) | S0y

Wfﬂ ol
= 190 [+ ) - -
4 «—‘%@@\&!@J{ﬂmzﬁﬁﬁ% 510,89 10




13. Carmen is saving for a new car which will cost $15,000. If she puts $5,000 inan account
which earns 10% interest compounded monthly, how long WIH it take for her to save enough money

. ik
to buy the car? = Son0 “\ r A
[AREIE 4 \m:' '
A B %%aiﬂf ‘ e 12

@ Tk wars )

14, Usmg carbon dating, scientists can determine how old a fossil is by how much Carbon-14 1§
present. If an average onlmol carcass’ conToms 1 gram of Carbon-14 w:‘rh a half -life of 5760

years, how oldisa fOSSII with 0.0625 groms of Corbon 149 : .
% L1
L e 4 ,,L

e
5160 - ihgi_ BL2S = Sqeo " TE0
2inl0 = &

15. A new car costs $23 000. IT is expecTed To depreCIaTeLa"F"ﬁ"r“ﬁ'fé"'oT’IJA each year.

o. What will the value of the car be in 5 years? \,3 23000 ( V- \{?D "kﬁa 12431, %Tb\

b. When will the car reach a value of $5000? C.SD()D 9_3050 ( | ~ \2,3

'.&_‘

o
[N
'vz,. s .
T ) iy

16. In 2000 The popqu’rlon of Phoemx was 1,321 045 cmd n‘ |ncr'eased to 1 331 391 in 2004
Suppose the populcn‘lon of Phoemx con'hnues to increase at the same rate. Who‘r would be a good

estimate for the populo?lon in 20157 . | ER R *@l . S
\%%\ %gai‘ \ %2‘ be_‘:g(‘ %“7&% l‘b \; S ‘. . (5: I_;ﬁ?..ilf)‘QS(H.b&HS)

Wﬁfa"_‘ry{ . aootoz%:— . A1 200, 161

17. The Quadratics Creomer'y company has a sovmgs pldn for' their employees An employee can
make an initial contribution of $2500 and the company will poy 7.5% interest compounded

quar"rerly | PY Q (: ) T
! D’”]S ‘@fi‘:)
a. How much money will the employee hove offer' 10 years’) Ps 3—‘506 C \ Jf‘ Y

' =5255 ¢ r[
b. How long will it take an employee to earn $4000? 6576 iy
%@500( B
A= Yoon T
g = 1000 5




18. There are 80 grams of Cobalt-58 which has a half life of 71 days How many grams wiil remain

after 213 days?
g0
Moo il
20 146
0 Li%
19. You purchased a Mac computer for .$3000 four years ago It is now only worth $8OO

a. What is the rate at which it is depreciating? E_{? _":‘ 3000 [ — ‘;\) 'm%@ i

| Zoee

AL .‘\L'\'QL:J _,i) ,_,JCE MF“\L — o 2% T

b. When was the computer be worth half its original cosT’

- Veoo = 2000 (4 - :L%M}x

o

5‘-:"""'9 “{g L@‘Q-M‘%

o gy, - OFX

20, Sarita daposﬂs $1000 in an account paylng 3, 4% ahnhual mTeresT compounded con‘hnuously

a What is the balance ih The acéount; after 5 years? PY DE_ M’ S
- a%%(GB

iEA-0E '\?)@‘Q ,,'l-""‘-"'f-*
9 3‘% &‘%% %0 .
b. How long will it take the account fo r'each $ZOOO‘>
DBEX |
Aoo0= (odp e v ag
X | S
2o L oAne (=202 ueans

Me./i‘\{z-r“ D%&%K m“ﬁ{v

k)

21, Juan invests $7500 at 7’ 75% mteresf for one year. How much money w:H he have if The

interest was compounded IS : {3; ,I? C

------

.01*@35’*3 ‘
’b. dmiy’ Pﬁ qSeo (\ ~ “é)cos

% &}}DL{ 50 | g-— ;\of?ﬂ

22 Vou “will deposn’r $500 into an account paying 3% annual interest comﬂounded contin !!2!! :: . o

‘ O3
a. WhaT is The balance af‘rer 5 years? @Y SDC) g = %KD o‘ o"-

: L AR
b. Howi!ong -WI“ it take for the balance to reach $1200? 11200 - ‘DE}OQ

WQJ&'\_ z.,f'{' = D?J X . e{}?} I Bl R

k 7 ~f0 o
e R QJ"” o~ - e .




Transforming Exponential Functions

Tra ng|ate left or &(x) = 5" (graph moves ¢ units left)
right: ' §(x) =5""" (graph mowes ¢ vnits right)

Vertical streteh-or (0} =cb” {graph-stetehes 1)

compression: (graph sheinks if 0 < ¢ < 1)

Horizontal stretch §(x) =1 (graph shrinks if ¢ > 1)
or compression: {graph stretches if O < c < 1)

4

Reflections: &(x) =-b" (graph reflects over the x-axis)
glx) =b™" (graph reflects over the y-axis)

Translate up or &) =b"+c¢ (graph moves up ¢ units)
down: g0 =b" ~c (graph moves down ¢ uaits}

Part 3: Describe the transformation using the function f(x) = 2 as the parent function. Then graph the
unction. For each, identify the domain, range, y-intercept, the asymptote, and the end behavior as
=> oo and -0, horizontal asymptote,

1. glxy=2% 4.4 7

> g)=2v-3

o

Ty

s

EELSTR

Domain; Domain: Domain:
Range: Range: Range:
Y-intercept: Y-lntercept: Y-Intercept:
Asymptote: Asymptote: Asymptote:
End Behavior: End Behavior: End Behavior:




Graphing Exponential Functions Notes

Parent Graph: v = b*

important infermation:
2 O
i _ e
SN =t ( } b 9
| l_/] !{]Oh‘ 1zontal)
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How d'o. | transform exponential functions?
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ldentify the transformations for each of the following functions. Then draw a chart so that you can
graph each equation.

Graphs of Exponential Functions

J,{g Virdhead et xd ‘ B
A P\\%ﬁ\’t Y
lnscesn u;ﬁu"f’ ? Pasnct | Do ® |
oD (oo Ee (o | =)
(i) 10, wv vs.m ) 0,9 (-9
A2 = . -3 | ,
bt 520 s N i
v
4. f(x) = _(4) ;
. K?@Jr‘%‘? ﬁf«\g b‘bhﬁv\
- de'mjf \ Mmék’f \ 2 |
e | (oD (o0 i
G} (hD 00D
&‘y P i ’
f 2 i
) L ﬁgf . .
v ¥
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Graph. identify the domain and range for each of the following functions. Then identify the increasing
and decreasing intervals.

5 y= .—2 . 3x-4 6. f(JC) _ 4x+2 +1
o) Vo E
R i y\u}.‘\ 3 vy Lo \’ O/’\.U\'lr e Q';" :;.— i‘\..,.) {‘D E
Voaan | el Tlaght : - - -
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Graph the following on your caleulator to find the x- and y-intercepts.
9, f(x) = 5%+l _ 2 _— 10, f(x)=3-3*
X ‘ V} g: %? ‘3\> 7( {‘;.'1"% ~ Viongd

) A N
ty ,_._v(; -~ by H
T ﬁ’% j ' NEE T (/ 7 'z)

- o

Elnd—th&herﬂontalasymptoteﬁwath—f the roltowing functions. Then find the range

11 f(x) = —21( k2 o . i2. f(x)=—(2)”
!J,ﬁuu\ﬁ -1 ' HA"’V

Q(C’ﬁ (9_(@@3)

identify the base of the exponent. Then ldentlfy all of the transformations for each of the following
functions. :

13. y = 2(5)% + 3 f 14. y = -2(3)* +5

%QLS‘&*% : ' ' E}&{Sﬁ? =3

Norhead Shretebx2, right 4 up3 Raltect X avis 5
15. f(x) = -§x+6 -'3 : - 16. f(x) = 4**1

B - "}g | ' éj)_a.se <4

Relleat ¥ ayis ; Lo f3 b, Aown 5 Leld |

Find all of the following for f(x) = —2(3)**3 + 5

17. Find the horizontal asymptote. (ﬂ . ‘5

18. Find the domain and range.

ba —on, o8

R (-2,9)

19. Find the increasing and decreasing intervals.

\V\Ci e
o P
DC{* O )
202 List all of the transformations.
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Name:

Logarithmic Functions Notes

Date Pd:
F u- 1‘ ﬁ o \
(DOE AV TN function is the AR, of the exponential function.
T : .
N : | TR ~ "
> logax=y isread‘log WAL £ (i ¥ equalsy.”
> ltis equivalent to a¥ = x

Practice: Change to the other form:

1. Complete the table to get the characteristic points 2. Complete the table to get the characteristic points
of £(x) = 10¥ and then sketch the graph. off 1(x) = logyq x and then sketch the graph.
e x f(x) =10% 5 £1(x)
5 B! =
= -1 NE = logiqx
T Bl ‘ . i
£ '} : R _1
i 0 ! 1
* 3
1 ? i:m‘z‘. ﬁ O
T ’i i) 1
2 ['j ::j:‘.;‘ ERL%
E .
’;!
, f
. !
i
ks .:‘
Asymptote: NEL
, v RV :hrf
Domain: [ UL B Y Asymptote: e .'
= iﬁ_,. - T . I-> j.! L}j@‘\} E;
Py Range: i‘ ‘E,‘é : Domain: - A w — . :
N ‘ Range: !,;7 e WS ‘ L4y

Exponential Form 23=3 T 7™ =x 7. Lnn
: . o2 At
N Yo T 1 '
Logarithmic Form LB g 0 log, (§ = -3 U”ﬂ =T log151000 = 3

Now let’s use f(x) =10*to explore its inverse, f~1(x) = logy x




Logarithmic Functions Practice

T,

5 1. Graph the exponential function and its inverse on the grid.
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. Name:
Logarithmic Functions, Practice Date:

Pd:

%1. Describe in your own words what happens to the graph of f(x) = log, x under the given transformations, then
graph,

HEDICDE

- Base Graph: f(x) =log,x f(xj =log,(x) +3 flx) =log,(x —2) fx) =loga(x —2)+3
Transformations: none Transformations:‘ Transformations: Transformations:
L ele e Cuqnt L
{ ls\ﬂ ga
S up >
" ' e -
Sasece; R
R : | % - -+
: H o
: 1
7 L ARRaE | ¥
| Asymptote: )L::,D Asymptote: )( =0 Asymptote: ¥ = Asymptote: '3(‘: ya
% Intercept(s). G\D.B : |n}ercépt(s):(:%! 03 lntercept(s)ﬁ (’5 D> .Intercept(s'):é-,‘fl o\)
{ 2 (D ODB /){omain: (O ‘OD\' Domain: (/2,‘ w\) Domain: (2 \ 0&‘))‘
:;f{;Range C o> q;) / Range: (.-wOD 05\> Range (,ﬁ_a) Db\) Range: (./_ o ) /QDB
/ Clgwt 7 o v
2. Describe the transformions ofy = 4 log, (x — 7) + GL:muthelfarent function f(x) = log, x. 0 - ‘Dﬂl %'Z\*bﬁ
late | Vertical .3'\'1-&\14\%'-} -3 = ‘oﬂ:kﬁg’)
S
27 %1
+1 t o
> dowen S e
3. Describe theransformatlons ofy=~ —logm(x + 3) — 2 from the parent function f(x) = logy, x. ya .\.J- - ¥
/ \l, S \etrn 23 .
i/ Cveflet gl =X

0=Yoq, L0 " WIS Nl o mpressin,
3= \a%(ﬂ |
1= %

F g il '4




Pouent a
Determine the transfo“rmations
pianes p(q,wded Deter

>< (\o \)(hb)

compared to the base graph y=
e the %mam range, and asymptotes of each transformation,

logqq x. Graph each function on the coordinate

N3
Jv—”

i

S

N

R
[

4

i’

‘ |”" LD i"'
4 y=logpx—6 5. y=-logyo(x +2) 6. y= %Iogw X
2 Transformations: Transformations: \ Transformations: .
’ dowwnlp re Hect Y ans Vorbiead Compressina,
| le £+ ok Yo
Asymptote: )( =D Asymptote: =~/ Asymptote: ¥ =
Dornain: (D o> X Domain C-» 7 . OD\) Domain: . ([.)’ 00\) :
Range: C«-— () ‘CD\> Range G (7. ,mB Range: @ A ’CRSB
" T
1
) t



Kuta Software - Infinite Precalculus Name
Inverses of Logarithms Date Period
Find the inverse of each function.
Y% |
1) y=2log 3 X= @JO@U 3 2) y=log, 3" = W : %, ' X 2
2 X T T, ?
=3 W:‘Jf‘ it k |
g/ |
g 3"
3 S p
3) y=log, x’ X = l()gz Y i3 y=log, (-2x) .
x \-;izxsg/s 'W 2 G 65—
y=2° lﬂ y__2 6’(; -—25 lj_——é_;}f i
i —— 5" T2 !
l/a’.‘: 7 3 -2 2
5) y=log, (3x) Xz !036(33) é) y=log, x+10 ) &4 \DSH ‘3"" \0 ‘
x X._ __4x—10 -
yz% ;@_"_3_9 y=4 X100+ ‘oﬂq wA |
3 ) % =\b |
v s +
3 7%
7) y=log,x+6 X = 'Ojl lj +{ B) y=log ,x—7 Y= \05@ 5 rl
y=2""° X-lp = |6‘% Y =67 xA= \o"gb Y-
2”'@ = j (Q'M'I - %’
el
9) y=log, 2-6 = \093 -t 10) y=4log 2 Y= \5-5%2_
- X+b = !rﬁ ra 4 "
=2x+6 =2,1- -
B T R S
e X
'0 - ,2_ Xtip | l5 2 kﬁ - 2
11) y=1log, {x+35) x= (lj+5\> 12) y=-blog, 5
e = 10s . X ::\03‘35
L y=5" .
" < \ﬁf‘:'» X = \05,_,j 5

052 W




13) y=10° 14) y=4° x=4°2
r=1 - 1 .3
y=log x y=log, x 3 ,Il)ﬂqx:a 3
5'%% X= Fj :
'
ISy 7y=3+4 16)—y==x 'Dg-_i,x - '?)- |
y=10g3 x—4 y=x |
5 gy 74 18) y=6"+2 4
) yud P 4 ) 7=6's ve b4
2 X = U["' J’:10g6(X—2) Y
y=log, x s K»'z: Lo
2 log, X =32
Y
I (x,fz)m&
1. - b
!“)wx’ y 1 "
1\ 3 5%_g 2
ol w =[5}
19) y= ) -

y=log, (-2x° +5)
4

1

X 4
2 y=(44 3)

y=log, (4x* +3)

1
6" + 10)3
i)

23) y=(

y=log, (-2x*-10)

y=log, (~3x* +9)

y=1 (4x* +10)

1
5"+8)3
4

24) y=(

y=log, (4x3 - 8)

P

e d

Create your own worksheets like this one with Infinite Precalculus. Free trial available at KutaSoftware.com
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Logarithms and Exponential Functions as Inverses

F ind the inverse of each funcnon

1) y=log (25)

2) y=log, (v -4)°

3) y=lnx=6 4) y=logx+2
5) y:—6log32£; oL 6) y=-3log, x
. ) 4
4742 8 x
9) ‘y.:.—.lo.gs - 10) y= V 8e” + 8
11) 'ﬁFIGgu 1 2 ; 12)_y=log 8-5 +1 -
2 4.5
\f 2.6 -2 W

13) y=
)y 2

15) »

R/

Identify the domgl__x_gﬂ and range of each. Then sketch the graph. ~

\/2 3

17) f(x):logI x-?-wf o
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Sketch the graph of each function.
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Unit Review Sheet

maodel. Then graph each function.

Name:
Date: Period:

1.  Foreach of the following functions, state the equafion of the base function, the transformations from the base
-function, the domain, range, asymptotes. If the function is exponential, determine if it is a growth or decay

a y= G—)xﬂ +3

b, y= ()" -4

c. y=-log.(x—-4)+5

Base Function: Ls:(é})(

Base Function: \'3— 25*

Base FUﬂCtIOn

W= Vog, X

Transformations:

Transformations:

Transformations: .

: : Tetleer X axs
son i ,
\QF‘\"’L \‘f’?gr ‘(_‘?)\-'\H _\.d' wn gt W, vp5
Domain: (— @&\ ) Domain: (-— ] ‘_00‘3 Domain: (l-\—, 093
Range: (3, ) 5 Range: : (—-«L\'\'.COS , Range: -f——. e ,@\
Asymptote: - _?U\.-.'Zjﬂ _ Asymptote: =-HK- Asymptote )(-:L} ‘
Circle One: Growth ‘o“z"ﬁacii) | Circle One:(Growthlor Decay
B 0 - & Lx E 9 {1 "
: ; [ 6 -
,5 ¥ i = 4 F 4 \‘
< SR 4 i ” :
“ & ¥ 1
i . [
=10 6.4 6...8.1140 -10 4161 a8t -10l..8.1 - 2 2l 16l 8.4
2 : 2 2 +
A o 4 y & 3 4 i N
10 1 19 ‘9

2: Usethe ruFes of exponents and/or logarithms to find the value of x in each equatlon Round to the nearest

hundredth when necessary.
a. (323:)(312) — 320
bz;m?..;%?,o %%
Iwx\2=T0 .'
d. (25%%)(57) = 125¢ ‘
geixgT 2 g Uk <3

g eaT 5‘7'
Uy +7211
g (9 =1 g%

Ix-¥ _ o0
L v

x1¥z0
3 10*** = 100,000,000,
1092 1p?
xav-¥
K=t

5}

53’ 2%,5’“’ _

' 3'7;‘1 =10 -

e g—;-Bln - 3l
61 2.3 ?)ib}('

k. 6(10)5" 18,000
10% = 2000

g, 3000= 5y
'%‘l’g—" ¥

rFﬁ;E?i&ﬂSQ:;;Z}

¢ (139 =13%
ERadi
4x=>u
£ (84)1: _ 418-‘
f-ll'x 7}-“‘5
an’ZPb
(62) (362)v = 6
R '
AN TR
. 103*7*% = 1,000

104 p?
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The principal amount of deposit is $1640. It has an interest rate of 3.2"/%§omp$£nded
guarterly. Write a function and graph it,. ﬁ = ‘GLYD & l + '==&'2='

7
Bz o (ool Gragh \ool @
| abole

From the graph, give an approximation_of the

balance after 3 years. s ‘%b H R SL

What is the balance to the nearest hundredth

after 6 years? Q‘q 5.2

R,

v

vie3880L%an

The principle amoﬁnt of deposit is $1350. It has an interest rate of 4.6% compounded
monthly. Write a function and graph it, ne V28 (1 %}‘ ¥

2 From the graph, what is the approximate
; balance after 7 years?

1€6\. 10

What is the balance to the nearest
hundredth after 10 years?
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1. Graph f{x)=-log, x

1
3. Graph f(x):(5]10g10x+2

$

f‘y @b’-’l} 617’\)
| eehecdt Xans @ ,2.5) |
=7 C\t\a“b&”é!i'_
i Lp 2
Sms &
i :l (O Y 053
DOmam' ( wl m3 Domain: (/é % @ ~\)
Range: . ) N Range: (_ ) )OQ> .
A tote: - I
e Asymptote: ¥X=0 :
2. Graph g(x)=log,,(~x) :
» 4. Graph f(x)=log,,(x+4)-2
- “\0
- Sl (b=
veblect N Lotk
weis '
b ‘ - cdoon 2
e NN |
sl
o . (' oD!o)‘) Domain: (;"L\.‘w»
R : — \
o X__] Range: (“w\‘ OD)
A tote: _ - :
e Asymptote: X’-’“— "'L\
;Common Logs - have base BD “logx” means ‘D% base 10 Q‘F X
ﬁog 10 = J% W - log 1000 = %\D = Iogi;:LO ~ L -
log, Moo=y \D*= Ly



