Welcome Back to MYP Math 9!
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Warm-up: Logarithm Propertv
Evaluating 1Og2 (50 Change-of-Base Propert

log, x
log, x = log, a
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https://www.khanacademy.org/math/algebra2/exponential-and-logarithmic-functions/change-of-
base-formula-for-logarithms/a/logarithm-change-of-base-rule-intro




Solution:

1 50
log,(50) = M Change of base rule
’ log,((2)
log(50
= %(2)) Since log,,(z) = log(x)

We can now find the value using the calculator.

~ 5.644

https://www.khanacademy.org/math/algebra2/exponential-and-logarithmic-functions/change-of-
base-formula-for-logarithms/a/logarithm-change-of-base-rule-intro



The change of base rule

We can change the base of any logarithm by using the following rule:

10 ( ) . ]'Ogl‘(”)
5 Yog, (0)



Why it works...

To examine this, let's return to the original expression log,(50). If we let
logy(50) = n, then it follows that 2" = 50.

Because the two values are equal, we can take the log in any base of both
sides. Now we have:

2" =50
log,. (2") = log, (50) IfY = Z, thenlog, (Y) = log,(Z)

nlog,(2) = log, (50) Power Rule

log, (50)
n=—+— Divide both sides by log, (2)
log, (2)
log,.(50
Since n = logy(50), we have that logy (50) = lo()g;—(@)) as desired!

https://www.khanacademy.org/math/algebra2/exponential-and-logarithmic-functions/change-of-
base-formula-for-logarithms/a/logarithm-change-of-base-rule-intro



Class Plan:
1. Warm-up: Logarithm Property.

. 2. Practice project. f@

3. Consider topics for project.




Joke of the day....Teacher roast!

Teacher: did you

do your homework?
Student; did y ?u
rade my test?

T
gt?Jdentshaté%tos %r

Student lnan other
teachers

When a teacher roasts a
student




1) Read directions
2) Calculate b, Model data

y=a-b*

3) Verify equation
4) Make predictions

Di

ctions for the practice project:

1) Using the Hamline data, scale and create a graph.
2) Build your equation. Use your notes and checklist to assist you.
3) Interpret the real-life meanings of your equation.
4) Verify your equation.
5) Make predictions using your graph and/or equation.

6) Write down and answer questions that can be answered from your models.

7) Organize your work as neatly as possible.

Year since
1999

4 Instate tuition
and fees

[Ratio of current tuition $ ¥ previous tuition §

20461

20351

20966

22894

4

24331

25063

25544

26790

27203

Average of ratios




E-x'p—o-n—e-nn-aJ—E-qu-aDD-n-‘ N - X

a: Starting value )’ — d b

b: Constant multiplier (multiplier is always positive.)
r: Rate of growth/decay, interpreted as a %

Exponential Growth | | Exponential Decay
b>1 O<b<1
v=a(l+r)" || y=a(l-r)
Ant Population Ex. ample: Car yah]e Examp|e'
y=16(1.5) y=21,700(0.83)"

r=50% growth  r=17% depreciation




Table

\ A

Year since | § In-state tuition B
1999 and fees Ratio of current tuition § = previous tuition $
[ (50851 apdiee S0
2 20966
3 22894
4 24331
5 25063
6 25544
7 26790
8 27203

Average of ratios




<]

The data below is the Hamline University tuition from 199¢'to 2010.

Year since | § In-state tuition .
1999 and fees Ratio of current tuition $ = previous tuition $

0 |a9q |20461 / /

12000 |20351 Z%%it'," =~ 9195

2 5qp| |20966 iz,:g%l"’ ~ |.03

3 002 | 289 Z22AY & | 49

4 g% |33 L ® /.0

 saet [ =2~ 103

g [ = =0

7 200l |79 2T < 106

8 203 |73 e < .11

Average of ratloséqqg +1.03 +.69 +1.0p+1.03 +102 + 105
Directions for the practice project: "’/107—) - §.295
8

1) Using the Hamline data, scale and create a graph.




ear since | $ In-state tuition .
1999 and fees

o |~ o |w | & | w Y] - o

—_—







Equation : :
2) Build your equation. Use your notes to assist you. V = d" b'=a (1 + ")
a) The starting tuition of Hamline University is 20 ,461

b) Each year the tuition price is multiplying by a constant rate of 1.04

¢) Write an equation modeling tuition growth. y = 20 ,461 (1 . 04 )X

3) Interpret the real-life meanings of your equation.

y. The total (current) cost of Hamline tuition.

x. Time in years after 1999.

a. Hamline tuition during 1999

b: Amount multiplied to each year of tuition

r. 4% Growth rate of tuition costs




Verify:

Does the equation model the data well?

4) Verify your equation. Usz @
IlV,

:
¥ =20461 ' 10N 825 T
(1.04)" equan LTy

FB86110 gl
(e g i (e

acrual 05 944 @@%@i}

your equation to show tuition is $25,063
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Verify:
Is the equation an accurate model

for the data?
How could it be more accurate?

In conclusion fion /5 vemf,gd

Jh margins of .cr r. This fa
encaur me to aa'Jus+ m mul-h %r
+o an deci'mal valve ra_o/v5+ )/
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EreaTEaT

5) Make predictions using your graph and/or equation.
a) Predict the tuition in year 2021. (The year you graduate high school!)

y=20461(1.04)"




Predictions:  peyetin vaig topatins

wﬁu\ w»ll He, furhon at Hamline rzach
¥50,000 2

50,008 = 3246! (I.D'-l)
30,461 2,461
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Conclusion Topics:

Additional Questions to analyze Hamline’s tuition:

6) Will this growth continue?

It is likely that tuition costs will continue to grow,

but the growth may slow down and not be as
54% each year. 2018 tuition costs

are $8000 less than what the model

predi or 2021. It is unlikely that tuition will

grow by $8000 in 3 school years. This evidence

shows the growth will likely slow down.




Conclusion Topics:

7) What real-life factors contribute to this growth?

e Factors that contribute to this growth include
growing costs to maintain the schools
buildings, technology, and personel.

® There are federal subsidies to higher
education that have been reduced, which
require the schools to charge more.

e Student Services have also increased as
more students are suffering from mental
health related issues. This requires additional
counselors, therapists, and psychologits.



nclusion Topics:

@ HAMLINE UNIVERSITY

Undergraduate Tuition Rates

View Tuition Due Dates »

Deposits
Non-Refundable Deposit (new students only) $400

Cost Estimator
The Undergraduate Cost Estimator may help undergraduate students, who have an award package,

estimate their cost of attendance at Hamline
A

018-2019 Tuition Rates
FULL TIME (12-18 CREDITS PER SEMESTER)

Per year

$40,284




Consider topics for project! [;I
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2.3 million
incarcerated
Americans

501,886
incarcerated
Americans




Project Introduction - EL checklist

Sitep : Data Intro - Table - /[-,.,H Q +C3\l9\ D(?i(\QQ ‘(\M

__ Display data using a scatterplot S_‘I_CN/
mEqua:o:J':a r: (1+7) or b=(1-7r) % QVSYOW 9\ -;é

__ Calculate the constant multipli

___Project Title
__ Organize data in a table

ta value

___Identify the starting value __ Justify your starting value %’r |
___Identify the constant multipligr ____ Justify your constant multiplier
___Write Equation
__Use the collected data values and verify the equation using logs.
x=a" < y=log,(x)
_____Write a statement commenting on the validity of the equation

Step 3: Analysis (Using Table-Graph-Equation)
Interpret the real-life meanings of your equation:
Starting value Constant multiplier

____r(rate of growth / decay) What % is the data growing/decaying ?

__ Dependent variable (y-value) __Independent variable (x-value)

__Use logarithms to make a prediction outside the collected data set.
___Discuss the accuracy of the prediction

___Use logarithms to make a prediction inside the collected data set.

__ Discuss the accuracy of the prediction

Write a conclusion of the project.



EL checklist: Possible questions to
explore in your project.

Question Bank:

1) How fast or slow is the data growing or decaying?

2) Will this pattern continue forever? Why/Why not?

3) What real-life factors could change this pattern?

4) How will this pattern affect my life?

5) What impacts could this growth or decay have on society?

6) What other scenarios behave similar to this growth or decay
pattern?




