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Y EEL tlgle ~t|mes Mon. 12:00-12:50pm — Aubert 421
SETAS - “Max Ritchie and Grace Weiss

==e_| o :manager James Loftin

:-::Ofmall for homework: sms204.umaine@gmail.com
o If you need any assistance, please contact me.

® Email: james.loftin@umit.maine.edu
e http://misclab.umeoce.maine.edu/boss/classes/SMS 204/syllabus.htm

1/26/2016 SMS 204: IMS |l 1


mailto:sms204.umaine@gmail.com
mailto:emmanuel.boss@maine.edu
http://misclab.umeoce.maine.edu/boss/classes/SMS_204/syllabus.htm
http://misclab.umeoce.maine.edu/boss/classes/SMS_204/syllabus.htm

1/26/2016 SMS 204: IMS |l 2



"

et

,,g)er" 2
Sillec r,n some basic concepts

.4-.

,w;.._“earn new skills and sharpen old ones
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== Create a supportive learning environment and
~alearning community
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2M@IaSs philosophy W
SPhysics and chemis ':ETFG needed'to X

Uneerstand r\,grv onmentorganisms
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®Analyze data (Statistics)..
> Relat ’|fferent data.
JJr derstand how to report/compute

—

Acertainties in data.

’..,
3=

- ~ 4"

"'Workmg in groups.
- Knowledge base:

- eUnderstand fluids and life in a fluid
environment.

‘!‘

—

hi \'4
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mprove your ability to convert units.

P

e

llearn necessary skills: ‘T}*
s Di paymera"hmg -
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SREXPECtations -
Siisten/interact iniclass. If yomm- low me

W]‘i‘ra@n I will charge on...

SICOMEISee me or a TA'Ifyou need to or drop
e JF ema|I (no official office hours).

= IO Work (can work in groups, hand in
-l /V/a’ua/ Work)

= _,—‘Jnal exam

" = -

- = -

® Class notes are on-line at least a week prior to
the lecture. I expect you to read them before the
coming to class.
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SVVRat s physIcs:

e

3 HnyJJ |s the sc1ence Ol matter, energy, space, and
tlrrle,
€ WJ phy5|cs IS derived from Greek word fusis,
8aning nature or natural thlngs As such, physics is
Jeﬁ‘ jed as that branch of science, which studies
= ural phenomena in terms of basic laws and physical
= 3~ uant|t|es ..Physics answer questions about the

il A

F

—

= universe and the way elements of universe interact to

: 1'

\\I

- compose natural phenomena.
http://cnx.org/content/m13250/Iatest/
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http://cnx.org/content/m13250/latest/

o \WhH Jr dorwe ng;c to know out the enviro mem'.r'
MahREC ganisms experlence .

CHD05E a marine organism

— e

AIOVIdE [ J) ySIcaI characterlstlcs of the environments
WiliGhrafiect:

_*u"ctlon (finding a mate)
= Gettlng rid of waste products
— Avoiding being eaten (escape)
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J jom" DasIC concepts we need before we
Finto: phy% :
—JJrrérJrrJrrr uiRits dﬂmmmdai’én——-

.
> .;.‘ a

~Coo dinate system (Where?)

-Accuracy vS. precision (How well do we

= 3_ -know something?)

o —

— Statistics: description of data.
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,,'antltles in the notes.
=—-'-"-Z"'= =

— - e —

- — Unit mistakes can be very costly...

http. //www.cnn.com/TECH/space/9909/30/mars
.metric.02/
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http://www.cnn.com/TECH/space/9909/30/mars.metric.02/
http://www.cnn.com/TECH/space/9909/30/mars.metric.02/

—

-
-

SHDIIMERS e-r  VS. Unlts

- — -

- —

~JernJJrﬁ e ge n@r:] slrlclefe)pleje enfzl
LIENS ‘of measurements.

'w J:&. N

- o -
-

—M‘s E ngth Time and Number [M, L, T, N]
‘used'in this class;

- 7::-'(" e
e I o
— D .“'

-«-— — — ) l-qm -

-"-

4 Units vary with the “yardstick” (e.g. Ib, g, kg).
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(X0,Y0,20,t0)
Vectors and scalars
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— V)% 2,' send on measuring device
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= r\,\ O) f§ources for uncertainty:

== ?reasmn how well can we reproduce a
z:;f ‘measurement

.._J
——

— - —
-

-~

—
p—
- ==

| —

e —

S —_—

: ~ e Accuracy: how close we are to the ‘true’
value
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Which'is better Being

Inaccurate or
@ Imprecise?
0 P How can we improve
Not Precise Not Precise our estimate of a
quantity with imprecise
NEESIERES
(standard error of the

@ mean)?

How can we improve
our estimate of a

Not Accurate Accurate q Ud ﬂtlty W|th
Precise Precise )
Inaccurate
measurements?

http://celebrating200years.noaa.gov/magazine/tct/accuracy_vs_precision_556.jpg
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ent ways to describe obsow&wﬂﬁgL oum

-
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-_-Bag" v < }

J N -/ s WATA' @,

g dlstrlbutlon can be described by a small
‘of parameters. For example, the normal

.' !g\

¢ _}on IS completely described by a mean and a

T
= S
NCE.

-

ch

"-"
— —

/Nonparametrlc—Applled 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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5eSIESUALISTICS:
ANEEmatical set ofitools to describeiehsevations.

R

Iwo different observation pertaining to a hypothetical distribution of the
size'ofadult salmon, both"having the same average size:

g
S

S

el
NPE

o
=
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o
=
o
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f fish in size bin

Number

S
5
£
=
7.

2 O;H 016 018 02 022 024 026 028 0..3
size [m|
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nd fluids

RSB Stpporting solidsys. containersupported fluids.

=HNElid vs gas (fill or not the container in which they
gfic)s —

— )Jr Srent response to an applled stress (Force/Area):

J Solids (Hookean): 1=G0:
constant force > constant deformation

__"(Newtonlan) Fluids: t=pd6/dt
constant force = constant rate of deformation

J Solle
T ——

B) 7
B) ;
—/ Non-Newtonian fluid —
/ movie
https://www.youtube.com/w
/ atch?v=f2XQ97XHjVw
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@SS orce/area) and Str_@_jn (dL)

I
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Convention makes tensile stresses positive and
compressive stresses negative.
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o Pres Jr'
J Pv_U\’b" cy
Cosity
~421”§Ieat
== Light
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ENSity = mass / volume
\/Je,u ‘mass with a scale

24 sasure volume of a solid using geometry
— ~:» a‘mple length x width x depth of a box

=% Measure a solid volume by displacement
example. use an overflow cup

® Measure liquid volume with calibrated
container
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Preﬂsu ~ - '

r | >0‘d‘i‘ -G I

jessure = force / area ’
U I 2l (“JJ' mn of liguid, pressure at depth
s u en5|w X gravity x depth

——
- e i
Re — — ——

o —— — —
e
- -

- -

—
—

1/26/2016 SMS 204: IMS |l 20



SUGYaMnCY

—

J DJJ\/Jf cy. = upward force on objects in
[ic|tilelie; used by difference in pressure
_)'—‘F‘/\_“ ) top and bottom of object

@yancy of submerged object = weight
Gf”dlsplaced liquid

4—
— —
S —_—

'._J
=S

-
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VISEOSITY

J \/JJ“JJJE%‘ of a liquid measures how it
[BS(S QW

"‘

BA/iscosity is very different than density

*\Z ﬁélw causes drag as objects move
.:__;. rough liquids

’;,_—' ’-—
T —

—

-
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AGeERLRUUM hypothe5|s we treat flu
sontintous meditimidisrega

MBIEcUlar nature.

: ...—"
1EIF

2 JJJT] hy5|cal properties have their origins
Ig) ,r & molecular nature of the fluid (e.q.
c S|ty, temperature and viscosity).

o — i
—

-

.\'

C F|UIC|S ‘stick” to surfaces (no mater how
smooth): No-slip condition. Movie
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http://www.youtube.com/watch?v=cUTkqZeiMow&NR=1
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SUmMmary: -

- - i

Wessiouldl study,physms o e*tter understand the blology
of rrlzlflnle or J,m S5

-~

e neeJ_t ;keep track of units of physical guantities.

o . ~
-t 3 .

) W~* need to keep track of uncertainties in physical
ﬂrements

- ._' e

—

» ..‘“ 8

—

=
3 -{ -is convenient to treat liquids as continuous medium
— (without holes between the molecules).

® Liquids differ from solids and gases in fundamental ways.
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