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Z. |-|- Investigating Exponential & Logarithmic Functions

Engage: Paper Folding

1) Take a large rectangular sheet of a. How many sections b. What is the area of each
paper and fold it in half. You now have of paper do you have? section compared to the area of
two equal-sized sections each with an L\‘ the original piece of paper?
area that is half the original area. Fold i

the paper in half again. -

2) Continue this process until you cannot fold the paper anymore. Fill in the table below as you go.

Number of Folds 0 1 2 3 4 5
Number of Sections | 2 Y- %S 16 32
Area of each section l 1 L . il A
compared to original paper area 2 o g 1] 32
3) On graph paper let the horizontal axis represent the 2
number of folds. Let the vertical axis represent the number
of sections. Plot the points (# of folds, # of sections). 3 'Y
a. Does it make sense to connect these points with a EE
smooth curve? Why or why not? K pe
No, becansge Hhe context here 3 )
Is NumMber of folds waidhmustbe g s I 1
o positive \nreger (Not a decimal), e
b. Is the relationship between the number of folds and the 2 e 5
number of sections a function? Why or why not? g 6
\ a2 e, L .
Nes, every input hWag exackly . 23t dco
one OV“'pU'\'. Yo L [ 2] 213 | % ' ¢ |”
Y Number o€ folds
c. What is the domain of this function? d. Write the function f for the number of sections of

paper you will have after x folds.

domain : E 0\, 2, 3,4-,5} £(x) = Q.X

e. Use your function to determine the number of sections you would have if you were able to fold the

paper 15 times. 'P(l':ﬂ = 215
fas) = 3216%

.

f. The function f is an example of exponential growth. What do you notice about the table, equatioh, and
graph of an exponential growth function?

In the favlc, the owtputs are inc\reasin%(mu \h‘pt»&/‘m%- by 3).

N the equation, +Hhe base of the power s 2. ’

" the graph, Hhe outpure ore increasinge Yapidiyg thore
1S 0. Sheep cunwe .



4) Next, plot the points (# of folds, section area). Let the "
horizontal axis represent the number of folds; let the vertical
axis represent the area of the section created.

Ay

a. Does it make sense to connect these points with a smooth
curve? Why or why not?

No, because number folds must

3
g
be o»_ poS thve wreger, %
%

b. Is the relationship between the number of folds and the area
of a section a function? Why or why not?

YCS, GNE% \npu+ has e.xqc;l—ua ‘5"(‘_'6 B =!__
one output. s s sl

~

iy = i

\ie
-
v

N

" Number of- Folds

c. What is the domain of this function? d. Write the function g for the section area you will
. have after x folds. _

domain: §0,1,2,3,4,5

4= 2 o 3(@?-(%)

e. Use your function to determine the area of a section as compared to the area of the original paper if
you were able to fold the paper 15 times. 6 (‘5-) - 2"‘5

i}
8(‘3) 32776%

f. The function g for the area of a section is an example of exponential decay. What do you notice about
the table, equation, and graph of an exponential decay function?

N Hre fable, the outputs dre otiv(dm% by 2 and decreasirg.
I fhe equation, the bage of the power is L (it o 4 berween 04 1),
" e qroph, Hhe outpurs are decn WS‘V\%* ra.piduﬁ. g cning

5) N hat woul ' function of d look like? _ downard.

) foww at wou ;nverse unction of f(x) and g(x) look li eq ‘O&’ .
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How are these functions going to be defined? They are going to be defined using logarithms.

Logarithmic functions are inverses of exponential functions. In fact, the definition of a logarithm is tied to
the definition of an exponential expression as such:

b* = q,if and only if logya =k

This definition can be used to help find inverses of exponential and logarithmic functions algebraically
and eventually solve equations.

6) What would be the equations for inverse functions of f(x) and g(x)?

£(x) = Zx £7x) = \082'}6 “\09 base 2 of ?_C__n
hs )

(3(’)6) =(é) 3"(’:{.) = \03_“% “\oa Ybose _'i; 0@_?5«_.,

on_'ig\v.}:uo.v—?d“m “““e”;'u“ S Wow yow sauy it

Now, let's talk about and practice some basic logarithm concepts:

A logarithmic expression has THREE PARTS: 1) the word log 2) the base 3) the argument

The logarithm is not complete without all three parts.
lOg pQa

Some things to consider:

o You cannot evaluate a logarithm that has a ZERO or NEGATIVE argument.
o Some logarithms are impossible to find without a calculator.

However, there are two logarithms where the base is hidden (not written explicitly but implied):

The common logarithm (base 10) The natural logarithm (base e)
log120 In15
These are also the logarithms that are on the face plate of the graphing calculator.
Write each equation in exponential form. Write each equation in logarithmic form.
= 4 3 B
a) 10g23:9 =2 b) log, (;1;) = sl c) 85 = 16 d)y12+=12
-2 — o
2 -9 o L \088\69—-5‘_ \03‘2_\7—4
(€ 3
Evaluating Logarithms (No Calculator)
= i = 1
e)log, 64 = fylog100 =2 9)loges 4 = %“ h)logo— = ~2.
6 2 ‘ = e L
becavge 2 = because 107=100 | because @43 =t | because 9 = 2
Evaluating Logarithms (Calculator)
i)log; 54 o= ) log294 =« k) log, 136 A : please note on an older
o S'—'S 241 * ke b version of the calculator
or handheld calculator,
you must use change of
base formula to evaluate:
| _Ina_loga
%80 % = 1h " logh
To evaluate Mo, & Shoriot .
\cos n ° o Ok alpna

e 7 = indow
caxtoulatoy K \oyBASE( S g BASE



