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Key ideas from last time %
+Q
. C = R
Discharging capacitor: -g [

Charge on capacitor decreases rapidly at first, then more slowly g/¢)

O(t) = Qye ~H/RC " (find voltage from V,,, = Q/C) &
0 p

Current is greatest initially; decreases rapidly at first, then more

slowly G’o

I(t) =1Iye ~/RC (initial current: I =V,/R=0y/RC

() 0 0/ O/ }3 24 \\« i
Rate of decrease determined by RC t-RC

Decreases to 37% (1/e) of orlgnnal Value in time = RC

Charging capacitor: E [ T Veop ()
Voltage across capacitor increases rapidly at first, then morep 1/ ey

slowly, toward battery voltage a-He
2630

Veap(t) = %(1 —e Y RC) find charge from Q = CV,y

Rate of increase determined by RC also
Increases to (1 - 1/e) = 63% of original value in time = RC

Current:

As with discharging, I(¢) = [Oe—t/Rc

with initial current I, = @&/R
T (¢)

p 3
(In charging circuit, Vg = IR = & — V., Which decreases R k
steadily!) e

:’r
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Figure 12.1 Idealized representation of a nerve process (axon or dendrite) showing the
various associated resistances and capacitances
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Figure 12.5 The equt rcuit for a nerve cell process when the extracellular resistance

can be ignored, but when the voitage dependences of the various ionic conductivities must
be allowed for
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Figure 8-6 Passive conduction of depolarization
along the axon contributes to propagation of
the action potential.

A The waveform of an action potential propagat-
ing from right to left. The difference in potential
along the length of the axon creates a local-circuit

_current flow that causes the depolarization to
spread passively from the active region (2) to th2
inactive region ahead of the action potential {1}, as
well as to the area behind the action potential {Z).
However, because there is also an increase in g
in the wake of the action potential (see Chapter ),
the buildup of positive charge along the inner side
of the membrane in area 3 is more than balanced
by the local efflux of K*, allowing this region of
membrane to repolarize.
B. A short time later the voltage waveform and the
current distributions have shifted down the axon
and the process is repeated.
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Mernbrane

Figure 8-4 A neuronal process can pe r'ep;(;;} Cytoplasm
sented by an electrical e.qulvalent circuit. '

process is divided into unit llengths.. Egch unit e racolulor fluid
length of the process is a circuit wnh its own |
membrane resistance (r,) and capacitance ()cm .
All the circuits are connected. by resistors (7).,
which represent the axial resistance o.f segh,—. h
ments of cytoplasm, and a shqrt circuit, whic
represents the extraceliular fluid.
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r— Figure 8-5 The voltage response in a passive neuronal
O~ process decays with distance due to electronic conduction.
. Current injected into a neuronal process by a microelectrode
— :

follows the path of least resistance to the return electrode in
the extracellular fluid (A). The thickness of the arrows repre-
sents membrane current density at any point along the
process. Under these conditions the change in Vi decays ex-
ponentially with distance from the site of current injection (B).
The distance at which AV, has decayed to 37% of its value at
the point of current injection defines the length constant, \.
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A negative particle moves upward along the tra-
jectory shown. A magnetic field points toward
the right.

|
.

\
i

In which direction is the magnetic force on the
particle? Lo

1-xB it page
1. up b ake

Ob vS V\.ZQA
2. down . —» F outofpege

3. into the plane of the « ST
ﬁlﬁ%{“ the plane of the drawing =R &
5. Teft — (opp- VT >

6. right

Physics 4L Spring 2010, March 23; Magnetic force and field 3/23, Question 1 CT 3770



A beam of electrons enters a region with a mag-
netic field as shown below.

electron beam

B

If the beam is deflected upward, the magnetic
field must be oriented
- D
-euxB8 Vvp
. downward 0 KB Ao

éﬁfgthe plane of the drawi@é/

out of the plane of the drawing

to the left

to the right

none of the above - it is at an angle
need more information to determine

DO —

SRVES

Physics 4L Spring 2010; March 23; Magnetic force and field 3/23, Question 2 CT 3776



A mass spectrometer is used to identify the charge-to-mass ratio
of charged particles in the apparatus shown. The accelerating
voltage is 10 kV. Protons used to calibrate the instrument land
on the detector 10 cm from the entrance slit. What is the
magnetic field strength?
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Announcements 3/18/10 (go over at end)

Friday afternoon office hours this week and next: 1:30 -3 (no
junior lab)

Reading:

Today: 26.3-4 (skip Hall effect)

Thursday: no new reading before class (we’ll cover 26.5 quite
differently than Wolfson)

PS 8: Preliminary version posted, finalize this afternoon.
Self-tests no longer need to be turned in (have achieved goal of
familiarizing you with grading/expectations). Feel free to ask me
for a grade!

Next exam is Thursday April 8; I will answer questions Tuesday
night April 6, SAs available Wednesday night April 7

Feedback:

General purpose: Feedback allows me to hear from everyone in
the class and to adjust a few aspects of how I am teaching the
class to best match what I hear. With such a large class, there’s a
broad range!

Most important element: what you do



