SMS 204: Integrative Ma fine,.
aencé!&II Phy5|cs

_ = P )

~t|mes Mon. 8:00-8:50am — Aubert 354

S, T S - Jordan Snyder, Andrew Good and Grace
_;;:\L‘ se
= ,L‘é‘b manager: James Loftin
~ e Email for homework: sms204.umaine@gmail.com
® Jf you need any assistance, please contact me.

® Email: emmanuel.boss@maine.edu
e http://misclab.umeoce.maine.edu/boss/classes/SMS 204/syllabus.htm
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)GIass philosophy ﬁ&k
=Physics and m EFe nee O _

Understand . the envi ONment o ganisms -

\,,<,)sr ENC '

ol e rn some basic concepts

Jc“e m hands-on experlence

—- .J’_

-é Create a supportive learning environment and
‘a learning community
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J;&A' o different data.

SUnderstand how to report/compute
Ug Jertalntles in data.

= o] _’_ﬁﬁprove your ability to convert units.
= ’iWorklng in groups.
=== Knowledge base:

® Understand fluids and life in a fluid
environment.
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BAEXpECtations - W
=llisten/interact iniclass. If you low me

With, guestions I wi. I-chare on..

3 (“Jrr see me or a A If you need to or drop
e ar 7 email (no official office hours).

— rJJ work (can work in groups, hand in
é/iwdua/ work)
= :_ -qnal exam

4" --
' e

B

o Class notes are on-line at least a week prior to
the lecture. I expect you to read them before the
coming to class.

"2,\\ ‘\'\

e
—
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SE\V/Ratis physIcs:

e S -
> r)rJ\/JJ is the science o%"matter energy, space, and
trrle,

- .

o
>

Saneword physics is derived from Greek word fusis,

e,“’nature or natural things. As such, physics is

Jr*r ned as that branch of science, which studies

= N 1:|ral phenomena in terms of ba5|c laws and physical

=~ quantities. ...Physics answer questions about the

‘j”{ j’ unlverse and the way elements of universe interact to
- compose natural phenomena.
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* What'dewerneed to know .about the enwronment.r—
MElNE 0rganisms experlence?

.

SEEHOOSE a Marine organism

e

= e

J vaua hy5|cal characterlstlcs of the environments
WHIGH affect:

F{AL) uctlon (finding a mate)

— .J’_

"‘f'e ng (finding food)

'.,.7—"
aﬂ' -

)‘\ ‘{\“
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—
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;— Gettlng rid of waste products

— Avoiding being eaten (escape)
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JOfﬂ" DASIC concepts we need befo

.E.i—'
Binto p ym
)JUQJ“JFI alj Nﬂ@!ﬂiﬁlﬂﬁha——

E@oordinate system (Where?)

— S
s— e

, _.-Accuracy vs. precision (How well do we
= know something?)

— Statistics: description of data.
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SDImeEnsions and Units w

— By mﬁﬂm@l——-—

S CONSIS tency In dimensions is crucial in physics
Jru h highlight dependencies (dimensional

-_,-

.ale with dimensions of different physical
'* _, uantities in the notes.

— Unit mistakes can be very costly...

httD.//Www.cnn.com/TECH/space/9909/ 30/mars
.metric.02/
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SHDIMmensions vs. Units -

Simensionsianesgeneraliandidonot
UE '-_“ N off Measurements.

change with,.

s S, ngth Time and Number [M, L, T, N]
“Used in this class;

- o
e

= Vle

B

(jl'{ e kind of a unit for N is the mole=6.022 x 102.

— Units vary with the “yardstick™ (e.g. |b, g, kg).
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) rn dte system, and some basic notation.

(X0,Y0,20,t0)
Vectors and scalars
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Reference value

Probability Accuracy

5 PR how well can we B8
=% reproduce a measurement

-
."'
I
-
——"

(s . +— > Value
From wikipedia Precision

® Accuracy: how close we are to the ‘true’
value
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Which is better Being
Inaccurate or imprecise?

How can we improve
our estimate of a
quantity with imprecise
measurements
(standard error of the
mean)?

®

Not Accurate Accurate
Not Precise Not Precise

How can we improve
our estimate of a
quantity with inaccurate
measurements?

Not Accurate Accurate
Precise Precise

http://celebrating200years.noaa.gov/magazine/tct/accuracy_vs_precision_556.jpg
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BaS|C StatiSticss

| aymﬂ%ﬁ'obsem-}"

L ) A A VY

distribution can be described by a small
f parameters. For example, the normal
' :« 1S completely described by a mean and a

RARY
1Alll =
B — e
- — - p—
— — - p——
p—— ——— -
i =

: "'

—- -

=
== Nonparametrlc—Apphed when the underlying
- distribution is unknown or too complex for simple
description. Nonparametric statistics make extensive use
of ranking and percentiles, for example the median (the

50th percentile)
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Selidsand flUids |
=GE|@Stpporting solidsys. containersupported fluids.

=Aguid vs gas (fill or not the container in which they
2re). -
sHDIITErEnt response to an applled stress (Force/Area):

O|IC|S (Hookean): t=G0:
-' constant force > constant deformation

f‘*(Newtonlan) Fluids: t=nd6/dt
= constant force - constant rate of deformation

R

®) 7
7/
—/ Non-Newtonian fluid —
/ movie
https://www.youtube.com/w
/ atch?v=RIUEZ3AhrVE
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seRpEnuUUM hypotheS|s we treat fli
sontinuous meditm: disrega

—

rr\)Jgg e ‘Fvg‘ >'--—-- =

—
15—

elr

SS0Ome physical properties have their origins
ifthe molecular nature of the fluid (e.g.
el slty, temperature and viscosity).

3‘-’-‘-‘

-—
—-——
-

!’

-

| ';\.\_‘. *

. Fluids ‘stick” to surfaces (no mater how
smooth): No-slip condition. Movie
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Stress (Force/area) and Straini(dL),_

H

length, L.
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Tensile Compressive Shear

Convention makes tensile stresses positive and
compressive stresses negative.
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Stmmary |
ERVVESSHiouIdistudy. physics to better understaggdi&aom'
= .

PIMMarNE Organisms.

—— e

- - —

e

P~

R VENIEEU O KEEP Lrack o1 unit

5 0 physical’quantities.

Ve ne,ad okeep track of uncertainties in physical
mdd'jt i€ nents.

I
. " -—

AL

—r,&. tis éonvenlent to treat liquids as continuous medium
= mlthout holes between the molecules).

-
— —
-

o Liquids differ from solids and gases in fundamental ways.

® (Observing systems provide continuous global data on the
physical, chemical and biological state of the ocean.
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