


Now you try it: find C per length of that coax cable.
Use this end-on view.
Find E from the Q, then you can integrate to find V.

Total charge +¢ Total charge —¢

Cylindrical and Spherical capacitor
examples skipped in class, but here
In the notes for reference

Gaussian
Path of surface
integration
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How bout a spherical shape?
Cross-section is the same picture, but this is now a sphere not a cable.

Total charge +¢ Total charge —¢

Gaussian
Path of surface
integration












Stick a copper slab into this capacitor
d=5.0 mm, b=2.0 mm, A=2.4 cm?
What'’s C of the whole thing?







What’s ratio of energy stored
before and after the copper is put in?

(let Q=3.4uC if you want, but you don’t
need to know it)
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As you put the copper in, is it being
pulled in or do you have to shove it?

T

Copper
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Electrometer
(measures potential
difference across
plates)
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- Adding the dielectric

reduces the potential

difference across the
capacitor.
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49 of 54
1. 2. 3. 4,

Which one of the following changes will necessarily

increase the capacitance of a capacitor?
76%

decreasing the charge on the plates

increasing the charge on the plates
placing a dielectric between the plates

increasing the potential difference
between the plates

decreasing the potential difference
between the plates




Do Capacitor & Battery Handout
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For a given charge density o, the induced
charges on the dielectric’s surfaces reduce the
electric field between the plates.

© 2012 Pearson Education, Inc.



In the absence of
an electric field,
polar molecules
orient randomly.

(b)

’
~ ‘ E
~>

‘ B When an
electric field is
applied, the
molecules tend
to align with it.

b

IR
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(@ Vacuum (b) Dielectric
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For a given charge density o, the induced
charges on the dielectric’s surfaces reduce the
electric field between the plates.
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(a) No dielectric

(b) Dielectric just

inserted
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Table 24.2 Dielectric Constant and Dielectric Strength of Some
Insulating Materials

Dielectric Dielectric Strength,
Material Constant, K E. (V/m)
Polycarbonate 2.8 3 % 107
Polyester 3.3 6 X 10’
Polypropylene 2.2 7 %X 107
Polystyrene 2.6 2 X 107
Pyrex glass 4.7 1 X 10’
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Fig.27.31

Charge capacitor.

Q increases.

Ve constant

Disconnect battery.

Q constant

V¢ decreases.
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A=105cm?,2d=7.17 mm,
What's C of the whole thing?

K9
Kq
K3
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Current and Resistance
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Definition of Current
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Electric field
causes net
x displacement.

No electric field
means no net
x displacement. £
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Fig. 28.1

Electric
To battery’s field causes
<— positive conduction
terminal electrons to
drift to left.
A.

High-potential side

@
+ @ @
To battery’s + @
<«— positive @ i
terminal ° 0 Vi = Vdrift
@

Conduction
electrons drifting
to left are
modeled as
rightward current
of positive
particles.

move throughout conductor;
positive ions are fixed in place.

Conduction electrons are free to

B Low-potential side

To battery’s
negative —»
terminal

Fig. 28.6
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