March 11, 2016

Physics 132

Dr. B. Dreyfus

B Theme Music: John Williams, March of

the Resistance (from The Force Awakens)
m Cartoon: Randall Munroe, xkcd

THERE'S A CERTAIN TYPE OF
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IF YOU SHOW 1T AN
INTERESTNG PROBLEM,
IT INVOLUNTARLY DROPS
EVER(THING ELSE
TOWORKON IT.

THS HRSLED METO INVENT A
NEW SPORT:  NERD SNIPING.

SEE THATPHYsIST |
CROSSING THE RoPD? Jv

On this infinite grid of
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what s the equwalent
resistance between the
two marked nodes?

ideal one-ohm resistors,
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M5... HMM. INTERESTING.

MBVBE IF Yo START WITH ...
NO, WAIT. HMN...YOU (00D~
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T Wil HAVE NO

PART INTHIS.  CMON, MAKE A
SIGN. ITS FUN!
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Today

B Going over the exam
B Nernst potential

B Electric current



Exam 1, Question 1.1

. ,0 ~ e—r/i "
B This 1s like temperature
in the Boltzmann distribution

m B 1s spread out
over a larger length.




Exam 1, Question 1.2
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Exam 1, Question 1.3

m I don’t know!

B (But if 1t starts out at

a low T where almost
all molecules are in the
ground state, it increases

E,y
so A was also accepted.) o j E,
El
/.




Exam 1, Question 1.4

B Decreases




Exam 1, Question 1.5

l+z+z°+7 /




Exam 1, Question 2A.1

ko] = ML/ T2Q?
E] = ML/T2Q




Exam 1, Question 2A.2

mn-—=1



Exam 1, Question 2B
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Exam 1, Question 2C




Exam 1, Question 3

B (Example:)

m/, .. =(20 cm)(10 cm)(5 cm)
m=1000cm’=1000mL =1L
m=10dL

m Dosage = (3 ug/dL)(10 dL)
m=30pug




Exam 1, Question 4



“The Big Square”

vector
acting on an object vector
at a point
F FeqF E
E=Flq
AU = -FAx AV =-EAx
F=-AUAx E =-AV/Ax
AU = qgAV
AV =AU/q
Vo scal
scalar scalar

for a system at a point



Exam 1, Question 5A

A B
m Only 1 way to do 1t )
(filling up all 8 spots) g 0 — :
my=1 @ ‘;‘Ax. @
ISZkBIIIl:O ‘,'/\\. ‘

aA
Y = packet of energy

O = degree of freedom
(place to put energy)



Exam 1, Question 5B1

mWW,=@8 7654 3)6!
=28

m ;= (8 7)2! =28

mS, =5 =kzIn 28
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= packet of energy

O = degree of freedom
(place to put energy)



Exam 1, Question 5B2

W, =W W,=28=784
mS,; =2k;In28
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= packet of energy

O = degree of freedom
(place to put energy)



Exam 1, Question 5C

B Both larger

B Spread out more evenly
= More entropy
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N =packet of energy

O = degree of freedom
(place to put energy)




Exam 1, Question 5D

A B
B Microstate = | @ 7 ‘
B Macrostate = B,C @ A - '
BHEOE
O OC
AL,

= packet of energy

O = degree of freedom
(place to put energy)




Nernst potential

B Remember diffusion

B There 1s a net flow from
high to low 10 mM
. NacCl
concentration

5 mM
NaCl




Nernst potential

. . _ +
B What 1f the membrane 1s _ +
permeable to some ions - ¥
and not others? 10 mM 5 mM
: NacCl NaCl
B Then there 1s a net flow ) N
of charge ) M

B Lct’s say 1t’s permeable
to Na" but not CI-

1P 1 1 1
++ + 4+




Nernst potential

B Now there’s a potential ) T
difference! R i
B And an electric field! 10 mM > mM
. NaCl NaCl
B The electric field - | |E| |+
= -+

opposes the flow of
charge, so the system
reaches equilibrium

++ + +




Nernst potential

B Once again, it’s energy vs. entropy!

m Effect of energy (forces):
— Responding to electric field

m Effect of entropy (random motion):

— Daiffusion from high to low concentration



Nernst potential

B We can find the potential using the
Boltzmann distribution

mcll /cl2 =el—-(AU/RIBT)
m—gAV/klB T =Incll /cl2
MAV=kKIBFT/gIncll /ci2



