Engin 103
Fall ‘06
Meeting #11: October 5, 2006

In the previous class we started CW5 by importing data from the link in CWS5 as follows:
1)Select both columns of data; 2)paste into column A of new spreadsheet; 3)Under
“Data”, select “Text to columns”; within the Text to columns dialog window select
“Fixed width”, then move line cursor to correctly separate both columns; then hit
“Finish”; 4)Swap column A and B by inserting a new column A, then cut column C and
paste into new column A. Now column A is X=metal distance; and column B is
Y=Ultrasonic response.

Today we implemented the model Y’=exp(-b1*X)/(b2+b3*X), which is an exponential
divided by a linear polynomial. We are using 3 parameters for this model: b1, b2, and b3.
The process of obtaining the best exponential model using Excel is similar to previous
applications using polynomial models. The modifications with respect to the spreadsheet
using polynomial model for the periods and lengths of a pendulum are:

1) Here we are dealing with 245 pairs of data instead of 4 as with the pendulum

2) We will place initial guesses in cells $C$3, $C$3, and $C$5 for the parameters
b1,b2,b3, respectively

3) We implement this formula for the exponential model in cell D3:
=exp(-$C$3*A3)/($CH4+$C$5*A3)

4) In cell G3 we start the second X series (for the curve) at 0.4 (to cover the X data
from 0.5 to 5.75); then in G4 we use “=G3+.2”; then copy G4 until we get 6.

5) We copy the formula in cell D3 to H3, making sure X is being called by G3, not
E3.

Final result after Solver will look like this:



EJ Microsoft Excel - CWS5_fitcurve. XLS G
[ 4

@ File Edit ‘iew Insert Format Tools Data  wWindow Help  Adobe PDF f“ -
DEHSE SRY $BRAR- - @ -4 00w -8, o -BsuEER -7
| T ] & . s

Create Barcodes from Selection >
oo,

K3 - F
A B [ ] E F G H J I =

1 CWwe Materdey i
2 X ¥ Guesses for b1, b2, b3 Y=eunpl-b17x)/(b2+h3™x) (V-2 |"S-parameter”
ﬂ 0.5 92.9 0190292992 FO.FE0R1E2E 1721182 11.14242 0.4 5985142 | _|

4 0625 787 0006131547 B3 3903537 7851660 0& 7978052 b
5 075 £4.2 0010530405 B179879608 5 7RG77H 06 71F5591

5 0.875 £4.9 5516985017 94 67066 0.7 6482237

7 1 57.1 4961704748 5599450 0.8 5099935

] 1.25 433 AN AARRI0AA 5 G70RA1 0.9 5355194

£ i £l Ultrasonic response vs. metal distance IECE10

10 225 23.6 1.1 4575793

1 175 3105 10 1.2 42.40428

12 225 23775 ° 13 393945

13 275 177375 £ 801 1.4) 3670215

14 325 133 ET &0 i 16 3426096

15 375 115675 s O B 16 3209351

16| 425 94125 B N Seliess 1.7 30.10866

17 475 7725 |- \i‘i., + 18 2830128

18 525 733 s M 1.9 2664917

149 375 B2 0 T T : 2 251343

20 0.5 90.6 0 2 4 B 8 21 2574114

21 0625 T6.8 Metal distance 2.2 22 45642

el 075 716 23 21 26BE3

23 0.875 £3.6 5516985017 71.06729 2.4 2016805

24 1 54 4961704748 19.21027 26 1914592

a5 175 39 2 AN AARRSINAA. 2 744097 IRIR 19477 -
M 4 v\ Sheetl ; Shest? J Sheets / [« [ W[

Ready

Remember to use just line and not markers for the curve associated with the series
containing your model.

Suggested items to write in the Engin 103 logbook:

1) Write in your own words the steps to achieve the mentioned exponential
model for the ultrasonic response versus metal distance from the NIST
website.

2) Overview of the process of data modeling using Excel: what are the common
and distinctive steps between doing a polynomial and an exponential model?

Items due next class:
-Project 1 presentations using data of your choice.



