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Mr. Rogove Date:

LEARNING OBJECTIVE: We will compare growth rates of linear and
exponential models over intervals of equal length. (Alg1M3L7)

CONCEPT DEVELOPMENT: NS
Exponential Functions: Functions that are in the form f(x) = ab*

For any exponential function in the form above, f(0) = a ® '%“f-
The function grows r‘n_ultiplicatively b ver the interval of length 1. S*::'B

Example: Joe has 4 Instagram followers to begin with, and each day the number
grows as indicated on the table below.

Day x 0 1 2 3 4 5 6
Number
of 4 8 16 32 64 128 256
followers
f(x)

Growth observed: ﬁ')l—-\szE,U DoyBL NG, ASLT IO NG oy 2.

ormula for above: ‘?C\: :Lf b’;l_ — Uo x
TS O ()= 4

MAIN TAKEAWAY: Exponential Functions grow MULTIPLICATIVELY!

Linear Functions: Functions that are in the form f(x) = mx + b

For any linear function, f(0) = b
The functions growsladditively]by m over the interval length of 1.

Example: Molly begins with $150 in her bank account, and each week her account
grows as indicated by the table below.

Week x 0 1 2 3 4 5
Bank 150 155 160 165 170 175
Account
Balance
f(x)

Growth Observed:

AMINGPS Erch wepr
ormuia 1or above: “ lSD
F la for ab ‘FG{B’: ‘(V\X*b ‘FC}()’:SXT(\VO mz 5

MAIN TAKEAWAY: Linear Functions grow ADDITIVELY!
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PRACTICE:

Alab researcher records the growth of the population of a yeast colony and finds
that the population doubles every hour.

a. Complete the table below

Hours Into Study

Yeast Colony Population
(thousands) > (0 A0 Lf 0 % D

b. What is the exponential function that models the growth of the colony’s
population? ﬂ, 5 X
P T T00)=5:2
¥)=ab b=9—
c. Several hours into the study, the researcher looks at the data and wishes that

there were more frequent measurements. If he knows the colony doubles every
hour, how can he determine the population in half hour increments?

Lf:\“ X = ’\A'\e F‘O\u\mr \9\1 N\\\o\m the Pe?u\o\)({ov\ oud O\rt"«l"ki
|+ Wl o \)j ardier ¢ e Sende ratt hoor

In 1V\r| (k \Aib\q XQ. 7(1"’ ‘)(;c'(;/

d. Complete the new table¢’that includes half hour increments.

Hours into Study 0 1 1 % 2 g 3
Yeast Colony Population
(thousands) > ?'0}\ 1O |4.12|Z0 |38 40

e. A research assistant studying the data thinks that since the population doubles
every hour, that it will grow by half that in 30 minutes...and claims that ¢ G) =75.

[s the research assistant correct? Why/why not?

N'D! ﬂ& ‘FU'\C'HWS 'S Q’XPD'\QMII‘J no‘l' Fll’\@lfr
The rorte 01& C/l'\”\'ge is /\0’{‘ mm
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2. A California Population Projection Engineer in 1920 was tasked with finding a
model that predicts the state’s growth. He modeled the population growth as a
function of time, t years, since 1900. Census data showed that the population in
1900, in thousands, was 1,490. In 1920, the population of California was 3,554
thousand. He decided to explore both a linear and exponential model.

a. Use the data provided to determine the equation of the linear function that

models the population growth from 1900-1920. Label this function f(t).

fB=mtg £ (1) =103.2¢+1490

b=

b. Use the data provided and a calculator to determine the equation of the
exponential function that models the population growth. Label this one g(t).

3(@ = ab

0 (4 = t0-b°

30y = 14106

b =388 j

b:/.D‘f"/

() = 4 = 144D

c. Use the two functions to predict the population in the following years:

Projected Population
Based on Linear
Function, f(t), in

thousands

Projected Population
based on Exponential
Function, g(t), in
thousands

Census Population
Data and Intercensal
Estimates for
California (thousands)

A3 108235 +1990 = 510 | 0. Loy ¥ = oRLS 6,175
%25600 103260+ (9D = F6]L [1@0./_014(/“ = 4, 13y /15,7%(\
OL0 13210+ 1490 = |1 A, H | 1490 f.ovy™ :]gﬁ,? Q7,253)
- —
© ¥

d. Which is a better model to for the population growth of California in 1935 and in

19607

A

— ExplaiTia

e. Does either model closely predict
the population in 20107 Look at the
graph on the right. What happened?
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CLOSURE:

What is the difference between the way a linear function increases and the way an
exponential function increases? Does an exponential function always grow faster
than a linear function?
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