4.1 EXPONENTIAL GROWTH:
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What is the major difference between linear and exponential growth?  (page 203)

Observe the following chart.  Why do the values in this chart exhibit an exponential growth?

Fill in the third column, compute the log (base 2) of each y-value.  What effect does taking

 the log have on the data?

EXPONENTIAL GROWTH MODEL

In an exponential growth model, growth depends on a 



 rather than

 


. The model for exponential growth is 




If a variable grows 



, its 

 grows 



.
Calculator lists for exponential growth models:


L1 = x,
L2 = y, 
L3 = log(y)

Example:  Saving accounts

Sketch the graphs for each of the following relationships and find the prediction

models:


1. Start of year vs. Money in account


2. Start of year vs. Log(Money in account)


3. Residual plot: Start of year vs Residuals


Problem 1:  Virus cells

Predict the number of cells remaining after 5 and 10 minutes.


Problem 2:  Harley-Davidson stock prices

Predict the stock’s price in year 4 and year 13.


4.1 POWER LAW MODELS
Calculator Lists for Power law models


L1 = x, 
L2 = y, 
L3 = Log(L1),
L4 = Log(L2)

Power law model:

Transformation:

Example: Weight and Heart Beat (BPM) for mammals.

Sketch the graphs for each of the following relationships and find the prediction models:


1. Weight vs. Heart Beat


2. Log(Weight) vs. Log(Heart Beat)


3. Residual plot: Log(weight) vs Residual 




Transform the power model to make predictions:

Predict the number of heart beats for a human:

Intensity of a lightbulb from different distances.

Predict the intensity from 1.55 meters, 3 meters.

Do aircraft with a higher typical speed also have greater average flight lengths?  Use the following data to create a model that predicts the average flight length (miles) for a plane based on its typical speed (mph).  Show all scatterplots, residual plots, and analyses used to determine your model.


Year�
y�
� EMBED Equation.DSMT4  ����
�
1980�
1�
�
�
1981�
2�
�
�
1982�
4�
�
�
1983�
8�
�
�
1984�
16�
�
�
1985�
32�
�
�
1986�
64�
�
�
1987�
128�
�
�
1988�
256�
�
�
1989�
512�
�
�






Start of year #�
$ in account (1000’s)�
�
1�
5.00�
�
3�
5.40�
�
5�
5.85�
�
10�
7.10�
�
20�
10.50�
�
40�
23.10�
�
50�
34.20�
�
80�
110.80�
�











































































Mph�
518�
539�
529�
498�
513�
498�
504�
516�
467�
524�
523�
495�
464�
486�
�
Mi�
2882�
5063�
3321�
1363�
2451�
1493�
1963�
2379�
1126�
3253�
2995�
2331�
1167�
2135�
�
Mph�
441�
440�
458�
414�
432�
416�
374�
388�
412�
387�
389�
384�
380�
�
�
Mi�
782�
742�
1101�
702�
798�
602�
345�
442�
570�
487�
468�
500�
413�
�
�









Distance (meters)�
Intensity�
�
1.0�
0.2966�
�
1.1�
0.2522�
�
1.2�
0.2055�
�
1.3�
0.1746�
�
1.4�
0.1534�
�
1.5�
0.1352�
�
1.6�
0.1145�
�
1.7�
0.1024�
�
1.8�
0.0923�
�
1.9�
0.0832�
�
2.0�
0.0734�
�






�
Weight (KG)�
Heart Beat (BPM)�
�
Mouse�
0.03�
580�
�
At�
0.32�
320�
�
Rabbit�
3.97�
170�
�
Monkey�
6.55�
150�
�
Dog�
16�
120�
�
Human�
68�
�
�
Elephant�
2500�
25�
�


















Minutes�
# of cells remaining


(millions)�
�
0�
60.0�
�
1�
51.8�
�
4�
32.7�
�
8�
18.1�
�
12�
10.0�
�
15�
6.1�
�
20�
2.7�
�
40�
0.2�
�
































































































Year


1987 = year 1�
Stock price in dollars�
�
1�
.392�
�
2�
.765�
�
3�
1.18�
�
5�
2.70�
�
8�
6.80�
�
10�
11.60�
�
12�
23.52�
�
15�
54.31�
�
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