Re-expression Activity with Actual Data Cs decays to Ba-137   Names ____________________________

Using a   Cs-137 m mini-generator.  Data collected in Honors Chemistry

1)  Load TIME into L1 and COUNT into L2.  Look at a scatter plot of this data.

Make a rough sketch of this scatter plot.  Label your axes with words and numbers.

  On the response axis is counts per minute
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Time in Minutes

2) Find an exponential model using semi-log re-expression for this data.  Use base e logs.

(Do not lower the data yet)    Get your answer in    y = Ae^ (Bx) form.

Show all steps as to how you got your answer.  Do NOT just use the ExpReg option on your calculator.






Final Model ______________1574.0682 e ^ (-.242 x)

LinReg through (x, lny) gives ln(y) =    -.24222244966485 x + 7.361418790629
Applying an exponential function to both sides   y = e^ (-.24222244966485 x + 7.361418790629)

y = e ^ (7.361418790629) *   e ^ (-.24222244966485 x)

y = 1574.068253 * e ^ (-.24222244966485 x)

3)  Get a model with only   x   as an exponent.  Show how you got it, using your answer to #2.




Final Model ____ y =    1574.068253 * .7848815615 ^ x
y = 1574.068253 * e ^ (-.24222244966485 x)

y = 1574.068253 * ((e ^ (-.24222244966485)) ^ x)

y =    1574.068253 * .7848815615 ^ x


Run an ExpReg on L1 and L2 that should be what you get!

4)  Gets a Power Function Model using log-log re-expression and natural logs.  Show all your steps.  DON’T just use the PwrReg option on your calculator.

LinReg through (ln(x), ln(y)) yields   ln(y) = -.46048531789247 ln(x) + 6.8787468157359

Applying an exponential to both sides   y = e ^ (-.46048531789247 ln(x) + 6.8787468157359)

y = (e ^ 6.8787468157359) * (e^ ln(x) ^ -.46048531789247)
y = 971.4082432 * x -.46048531789247
5)
Defend which model is better using residuals of your final models.  Address the size and pattern of your residuals.  Make rough sketches of your residuals and label your axes with numbers and words. 

Resids (y - y-hat) are on both vertical axes below.  The units are Counts per minute difference.
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Fig. 1   Exponential Resids.


Fig. 2 Power Function Resids.



Largest residual (see graphs) is over 5000 for the power function, whereas the largest is about 500 for the exponential.  The Exponential residuals are much more spread out on the left side and converge further right, but are pretty evenly spread above and below the line.  The Power function (see Fig 2) residuals have several ways below the line, which are in the 1000's.  More residuals however, appear to be above the line.
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Fig.4

You can also see from this graph,

even with the 3 biggest resids removed. From Fig.2.


That the exponential seems to fit better.
The exponential (Fig.1) has a better spread than Fig.4

6)  Now LOWER all the data so that the x-axis is approximately an asymptote.  Then find an exponential model for the ORIGINAL data.. 

Now you are actually doing a LinReg on (x, ln (y - 150)) or whatever number you chose instead of 150.

Your equation is now ln (y - 150) = -.44005763780991 x + 7.5890201391249
Applying the exponential function to both sides you get:

y - 150 =   e ^ (-.44005763780991 x + 7.5890201391249)

Or    y   =   e ^ (-.44005763780991 x + 7.5890201391249) + 150
Which could be written as:

y = e^ (7.5890201391249) * e ^ (-.44005763780991 x)   + 150

y = 1976.375991 * e ^ (-.44005763780991 x)   + 150      

y = 1976.375991 *   (e ^ (-.44005763780991)) ^ x    + 150 

y =    1976.375991 * .6439993013 ^ x   + 150
      y =    1976.375991 * .6439993013 X    + 150
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This is both exponential on the same graph.  From #2 and #6.

