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« Axon: transmits nerve impulses
In resting state: -70 mV
potential of fluid inside relative
to fluid outside (negative ions on
Inner surface of membrane and
positive ions on outside)
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“Schematic” Action Potential

Nerve impulse changes the potential
difference across the membrane (by
sodium ion flow though membrane) to
~+40 mV

Action potential propagates with 30 m/s
down the axon

~20% of resting energy of human body
goes into active pumping of sodium ions!



EEG and ECG

e Electrocardiography (ECG or
EKG) is a transthoracic (across
the thorax or chest)
interpretation of the electrical
activity of the heart

* Detected by electrodes
attached to the skin

 Measures potential
difference (voltage) do to
changes on the skin that
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Faraday’s Cage

* Enclosure formed by
conducting material or
by a mesh of such
material.

* Blocks out external static
electric fields

* Recall: E=0 inside a
hollow conductor !

 Shielding effect first
observed by Benjamin
Franklin in 1755
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* Potential of a point charge S\
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What is the potential at the
center of the square? Take

V =0 at infinity.
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If the chargeonbothmetal +QG===-=7"-">""—"—"""""-""
plates (XQ) were doubled, '+ + ot +’ ‘+(* : i _ +.
what would happen to the ; <" T
magnitude E of the # T’ AT
uniform electric field —QC = T
between the plates? N Depu el
A. Decrease by a factor of 1/4. Chany, 5“%’*’7
B. Decrease by a factor of 1/2. o= YA
C. Stay the same. s ot Jaun Low
0!1') 50'04 s C'A
'D.) Increase by a factor of 2. c£ B-EAE
E. Increase by a factor of 4. _
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If the charge on both metal +Q) ¢

plates (+Q) were doubled, Spacin 5’“.'!' Sttt r

what would happen to the d |71 °F

potential difference N R

(voltage) between the —Q EEEEE

plates?
A. Decrease by a factorof 1/4. |- -F. 03"__‘5;,‘,,,,‘;
B. Decrease by afactorof1/2. | - £ 55

C. Stay the same. =?{AV= Tof |ocE
D.) Increase by a factor of 2. 652

E. Increase by a factor of 4. " %
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When the plates are moved
apart, what happens to the
voltmeter reading?

A. Goes up.
B. Goes down.

@ Stays the same.
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When the plates are moved “

apart, what happens to the DYV = ot
maghnitude of the charge on To-
each plate? + -
+ —_—
A. Goes up. L
(@ Goes down. Lo

C. Stays the same. N ¢
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When the plates are moved + -

4@ -
apart, what happens to the + -
voltmeter reading? + -

+ _—

10 Goes up. + -
B. Goes down. A

(V)

C. Stays the same. \VJ
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