Engin 103

October 7, 2008

back to e-syllabus

Topics:

Project 1 Progress Reports with Comments

CW4 (part b)

Logbook questions

Project 1 Progress Report

General comments:

Project 1: System predictability

Design will affect predictability:
1.-Good design leads to distinctive and consistent data that can be measured. Good data

allows the construction of a good mathematical model.
2.-Good design reduces to a minimum any possible uncertainty in the system
3.-Simple design allows better control of the input and output variables.

Team | a)Describe what system ¢) In what units (cm, in, s, Assign a grade on
# your team is building etc.) will your team be communication in your
b) What are the input and measuring the input and team in this project:
output in that system output, 4 members always communicate
. ow they are doing on their part
d) what instruments are you | 3 - members sometimes communicate
e s, stop | - et sy
watch, etc.) ' P :eLn—]ar_I\:Zr%rpg?so Qﬁole:fo interest in
e) list the distinctive values paricipating
you can get for the input in
increasing order
{ a) Ramp& marble c) cm (metric system) 4 — our team works well
system, having a d) ruler/meter stick and stop | together and comes up
marble roll off a watch. with brilliant ideas,
ramp and project its | e) Mass of marble, concepts, and strategies
landing path. height/slope, velocity.
b) The input would be
the marble’s starting
point on the ramp
and output will be
where it lands.
2
3 (@) ball ramp (b) input: c) cm (d) tape measure, Teamwork grade : 4
height, output: distance protractor (e) 5, 10, 15, 20,
traveled (in cm) 25, 30, 35, 40, 45, 50
4 a) We are building a c) itwill be measuredin | 4
pendulum. inches
b) The input, or x- d) we are going to use a
value, will be the ruler to measure the
height the pendulum heights
will be dropped e) 10 inches, 11 inches,
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from. The output, or
y-value, will be the
height the pendulum
as it approaches the
original spot it was
dropped from.

12 inches

*1t will be difficult to measure
precisely the height since the bob
is moving and the stop position
needs to be determined. Also the
variation in the heights will be
small, which may be masked by
the low precision measurements.

5 A.) Roller Coaster B.) C.) cm D.) Rulers/tape measure 4
Input:Starting position, EI')|(;LW1\?VI(|;P ou measure the end
Output:End position position Whyen the marble falls off

the loop?
3 a) A ramp with an edge c) We will be 2
that varies in angles. measuring using the
When a ball is metric system.
dropped off the top, (meters and
how far does the ball centimeters).
travel after leaving d) We will several
the ramp based on ramps, protractors, a
the angle. ball, a ruler
b) The input is the e) We will use typical
angle of the end of angle measurements
the ramp. The output such as 0 degrees, 30
is the distance the degrees, 45 degrees,
ball travels based on 60 degrees, 75
the angle. degrees and 90
*This is a very good degrees.
definition of the input and
output variables X and Y
7
14 a) Pulley System c)Grams 4
b) Input is weight d)Spring Scale
object, Output is e) X (in increasing order)
Force needed to lift | =100g, 1509, 200g, 250g,
weight. 300g, 350g, 400g, 450q,
500g
g a. Our team will be c. The measurement 2-Some members does

building a system
with two fulcrums. It
will be containing
one fulcrum with a
weighted object with
height release
adjustments. The
second fulcrum will
contain a see-saw
like function. The 1%

system of our project
will be measured in
centimeters(cm)

d. We will be using a
ruler as our
measurement
instrument

e. The distinctive value
we can get for the
input will increase

not reply emails or phone
calls
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fulcrum will strike
the second,
launching a ball that
will be measured for
height.

The input is the
height release of
fulcrum one, and the
output is the height
of the ball after being

from 4 centimeters
up, increasing by 2
centimeters each
increment.
*Pay attention on how to measure
the height of the ball after it got
launched. Good data will lead to a
good model to check system
predictability, inconsistent data
will not help obtaining a good
mathematical model.

launched from
fulcrum two.

o a) aramp with asmall hole | ¢) input — degrees, output— | 3
Y2 way though — we are m/s
going to determine what | d) ruler, protractor, stop
angle the ramp has to be watch
raised to in order for a e) 30, 45, 60, 75 degrees
marble to fall through
the hole. *Will you be able to make
b) Inputangleheight, | e ey

output: speed of marble m:?ke the marble ggo a long way.

Reminders

Due today:

Individual Logbooks: progress in class, teamwork, answers to 14 logbook questions
Due 10/9:

Project 1 system
Due 10/14:

Project 1 system along with spreadsheets with polynomial models for system
back

CWw4 (Part b)

b) Download this data set, repeat the table above for this new data set: (i) In Sheet#2 using
all terms in each polynomial model. Insert spreadsheet snapshots, polynomial coefficients,
and parameter s into Table 2 in your MS Word file (ii) In Sheet #3 using only the highest
order term in each polynomial model. Insert spreadsheet snapshots, polynomial
coefficients, and parameter s into Table 3 in your MS Word file. Can you conclude what is
the dominant relationship (linear, quadratic, or cubic) between the periods and the lengths
of a pendulum?
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Model (all terms) Coefficients S parameter
e : A
[ B=

Linear:... .. 5%

-£550

Table 2: All terms in polynomials models using new data set

Model (only leading terms) Coefficients S parameter
B=
C=

Linear:. ii. 5=

Cubic..i. .
Table 3: Only highest order term in polynomial models using new data set

In each team, students working together at a computer numbered between 1 and 10
will submit file cw4_XX_a.html and folder cw4 XX _a files, students working at a
computer numbered between 11 and 20 will submit file cw4_XX b.html and folder
cw4 XX b _files, to the files folder in the server. Replace XX by 01 if team 1, etc.

Include your names within the files.
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Q&A

1) | have copied Sheet#1 to Sheet #2, cleared contents in cells A9-B47 and pasted in the new data
set in columns A and B. Do | need to change anything in column C and cell D3?

No, we are going to try the same cubic, quadratic and linear models on the new data set. So
the formula will be the same in D3 and there should still be guess values in C3 through C6,
although some of them will be zero depending on the particular model we will be using.

2) Do | need to change anything in column D?

Yes, since in Sheet#1 you worked with only 4 pairs of data. Now we have 42 pairs of data,
so copy cell D6 to D7-D44.
3) Any change in column E?

Yes, same as with column D: copy cell E6 to E7-E44.

4) When | click on F3, the “s parameter”, the formula was “=average(E3:E6)”, do | need to change
anything here?

Yes, since we now have 42 pairs of data, we need to average over 42 deviations between
Y’ (model) and Y (data): change the formula to “=average(E3:E44)”. Notice that these cell
numbers refer to the instructor’s example, that is, when the first row of numbers is row #3.

_f - A =AVERMGE(ES E44)

A B T i) E H ] 7] [ L M
1 Tomas rdaierdey
2 |u (Pornds]y fengthsha b cd gueySanu (y g4 s pararmater
ﬂ 2 os? i 3 41l s 4 .'_
4 22 117 1 32 4115705
5 24 1.3 1 34 4024357
] 26 164 0 36 385761
7 23 1.50 38 352033
B 3 218 4 331984
49 32 248 42 79EIE
0 34 260 44 38h7a4z| w0
i 16 314 46 2142358
12 L 349 18 1704382
13 4 387 5 1272384 00
14 42 437 5.2 DEsusss *
15 44 489 54 D51053 "
16 45 5.00 A5 025 ."
17 46 512 56 0.229709| g5 P
18 48 550 50 0050319] § &
13 5 605 B 00025 § K
] 52 6.54 62 0.118118] yo00 + -
| LE 76 B4 D431m1 ."
z aB 758 BE 097E3#E v
3 50 a14 6o 1rarssal
bl [5 an 72930341
= 632 330 72 442042 / e
% 635 10.00 735 7025 ‘,a/
a2 ] EE]] 74 831782 g
= [ {ET] 7B HEAR4 a M M & & 0 1
-] 68 118 70 1149264 ® iperieds)
» 7 e B 1400416

4a ok nfy Shoe ) e S (KX

5) Am | now ready to copy the polynomial coefficients and the s parameter to the table?

Not yet. Any time you make a change to the data or the model, you need to repeat the s
parameter minimization using Solver to obtain a new model.
6) Why my graph does not change after | use Solver?

Since we copied Sheet#1 to Sheet#2, the series in the graph are still referred to Sheet#1. In
Sheet#2, right click inside the graph, select “Source Data”, click on “Series”, then make sure you
have the right Seriesl and Series2 as shown in the figures below. Notice the X and Y values for
Seriesl (data)correspond to columns A and B, respectively, and those for Series2 (calculated from
the model or equation) correspond to columns A and D, respectively.
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Source Data

Setims

E]BrSuurce Data

Series

Data Range | Seties | Data Range  Series
100,00 100,00
90.00 ainn
0.00 s 00 £
T0.00 V4 .00 4
- =7 T yd
4 s000 7 d oo
3 s0.00 HETET) d E
i ad : ad
S dn.on = 0o
30.00 I ™ b P
20,00 i A 20.00 o Y
10.00 T 10.00 T
0.00 wao

Mame: | E |Seriesl Mame: Y

Series2) | | Kl

% Values: |=Shee vil] 3:@44 E # Walues: |=Shee(2jttﬂ.$3::1ip.$44 E

TWaluesty |=Sheefz fE}a:tahas E3| | € valoes: |=Shee@&0$3:$0$44 EY|
Add Remaove

7) How do | get the different models without changing the formula in cell D3?

If you already have a cubic formula in D3-D44, you can get the cubic, quadratic, and linear
models by allowing Solver to change $C$3:$C$6, $C$3:$C$5, $C$4:$C$5, respectively. Notice
that at the same time, in Sheet#2 to obtain the quadratic model, cell C6 (carrying the cubic
coefficient D) should contain a 0, and for the linear model both cells C3 (carrying the quadratic
coefficient A) and C6 (carrying the cubic coefficient D) should contain a 0.

back

back

back

back

back

LOGBOOK: example of a logbook page

-Use a quadrille notebook; number all pages; date all entries

-Write your notes for all activities, thoughts, problems and solutions, and learning
conclusions related to Engin 103. You should write down progress, outcomes, and
conclusions on projects and teamwork; conclusions from class work (including
LabVIEW) and homework.

-In addition you should answer in the logbook all questions listed in these notes in blue, as
shown below:

15) Insert copies of the Tables 1, 2, 3 into your logbook.

(a) Did you expect to get the same coefficients A, B, C, D and the s parameter for these
two sets of data? Notice that the initial four pairs of data are contained in the longer data
set. Explain why Tables 1 and 2 contain different results.

(b) After looking at Tables 2 and 3 can you conclude that for any set of data, the higher
the order of the polynomial model (e.g. in this case, the cubic model), the better the model
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(as reflected in the final s parameter achieved)? Explain why.

16) Write a quadric (fourth order) polynomial in a similar format as we wrote the cubic
polynomial in the previous class note. Explain in your own words what are the changes
you will need to do to in the Excel spreadsheet you made for a cubic model to produce a
quadric model.

back
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