
What’s coming up…. 
● Lab 6 - bring 2 copies of paper for peer revisions THURSDAY

○ If you do not bring a copy of your paper you will receive a 0 for lab 6!

● Snapshot 6- linear, exponential, extrapolation, interpolation

● Excel Spreadsheet due via D2L Monday, Oct 14th at 10 pm

● Homework 7 due Monday, Oct 14th at 10 pm

● Writing Project due via D2L Monday, Nov 4th at 10 pm

● HELPFUL videos on mth101.com

pollev.com/msumath



Lecture 6
Exponential Growth

Log Scales



Writing Project
Questions about the project? 

Summary: 

● You need to write a 500-700 word paper (press release)

● Includes a table/chart or graph

● Explains your rankings
○ Metrics, weights, why they are important, positive or negative?

○ Limitations

○ Geographical patterns

● Correct file name + pdf format 



Samples from previous semesters…. 



















Review of Key terms: 

Linear 

Exponential 

Interpolation

Extrapolation



PollEverywhere L6-Q1
The percent of unmarried parents 

among all parents living with a child 

1982 was about _______ and this 

estimation is called ________.

A. 11%, interpolation

B. 14%, interpolation

C. 11%, extrapolation

D. 14%, extrapolation



PollEverywhere L6-Q2
If the trend continues, the percent of 

unmarried parents among all parents 

living with a child in 2027 is about: 

A. 25%

B. 27%

C. 30%

D. 35%



Radioactive Decay and Half-life
Radioactive isotopes eventually decay, or disintegrate, to harmless 

materials.

Some isotopes decay in hours or even minutes, but others decay very 

slowly.

Strontium-90 and cesium-137 have half-lives of about 30 years (half 

the radioactivity will decay in 30 years).

Plutonium-239 has a half-life of 24,000 years.



PollEverywhere L6-Q3
The half-life of plutonium-244 is about 24,000 years. If there is 100 mg of 

plutonium-239 buried underground, we can say the following: 

A. In 48,000 years, there will be only 50 mg of Pu-239.

B. In 48,000 years, there will be only 25 mg of Pu-239.

C. In 48,000 years there will be 0 mg of Pu-239. After 2 half-lives, the entire 

substance will decay.

D. We can’t tell with the given information. 



Carbon-14 and Dating Remains 





Decay
Carbon-14 has a half-life of about 5,730 years. Suppose you find 

a bone and chemical analysis tells you that only ⅛ of the bone’s 

original Carbon-14 remains. How old is the bone?



Exponential Growth/Decay Formula
From last week… 

Q = Q0 x (1 + r )t

Q = the value of exponentially going (or decaying) quantity at time t

Q0= initial value of quantity (at t=0)

r = fractional / decimal growth rate (decay if r < 0)

t = time



Half Life Formula
Q = Q0 x (0.5)t/h

t= 

h= 



Example 
The half-life of Americium-241 (which is used in smoke detectors) is 432 years 

years. If a sample contains 10 mg, how many milligrams will remain after 1000 

years?



Example
The half-life of Nitrogen-13 is ten minutes. After 30 minutes a sample of 

Nitrogen-13 has been reduced to a mass of 2 mg. What was the initial mass (in 

mg) of the sample?

What is the mass 2 hours after the start? 



Think about...
Let there be 10,000 grams of a substance with a half life of 1 hour. 





Change the scale of the vertical axis...





LOG scale
● Can help graph exponential growth/decay

● Linear scale- a constant distance between each tick mark (time)

● Log scale- a constant ratio between each tick mark (previous example)



Revisit example from last week











Measuring Earthquakes
How does an Earthquake of magnitude 2 compare with an Earthquake of 

magnitude 3? Or 4? 






