Lecture 11

Chapter 26
Capacitance
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Capacitance (23)

« Parallel-plate capacitor charged
to potential V by battery

» Disconnect battery to have
Isolated system

* |f decrease distance, d, between

the plates what happens to C ? -
LARGER

 What happenstoV ?

Isolated system q stays same so V
decreases if C increases




Capacitance (24)

 What happens if put material between the
plates?

« Will the capacitance of the plates increase or
decrease”?

V decreases so C Increases



Capacitance (25)

» Why does C increaseif & = " .
add material? Wil AU
& = >N
« Material made up of P—A T
molecules which are ()
dipoles = . - e
* Molecules align with E A =
field from capacitor = > e
___d__.,--"_“-_"# AT




Capacitance (26)

* Dipoles set up E field
which opposes capacitors
E field Cex)

 Total E field is weakened
by adding material

()

« Material is called a
dielectric

{eh



Capacitance (27)

e E field is weaker so V
decreases

Satnal

Isconstantso C

INCREAS ES ¢ = a constant
(b)
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Capacitance (28)

* Place a dielectric in capacitor its capacitance
increases by numerical factor
— Called dielectric constant, K

« Modify all electrostatic equations by replacing

£, With kg,




Capacitance (29)

If system connected to

m|

battery, V is a constant

C iIncreases with dielectric

so q must increase =

If system isolated, g is a

constant

C Increases with dielectric
so V must decrease




Capacitance (30)

 What if we have more than one
capacitor in a circuit?
— Replace combination with

e 2 basic combinations
— Parallel
— Series



Capacitance (31)

« Capacitors in parallel

« Capacitors are directly
wired together at each
plate and V applied
across the group of plates

e V Is same across all
capacitors
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Capacitance (32)

« Capacitors in parallel

Terminal
+s + (o +q
 Total g stored on B v I py, e

W

capacitors is sum of the
charges of all capacitors

» C,q has total charge q
and same V as original
capacitors
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Capacitance (33)

Terminal
» Capacitors in parallel -
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Capacitance (34)

Terminal

Capacitors in series

Capacitors are wired one

after the otherand V is

applied across the two ends -
of the series N

Capacitors have identical g

Battery produces q only on

—+

top and bottom plates, j_ i
Induced g on other plates B I I’

Terminal

(a)

— QI L,




Capacitance (35)

Terminal

» Capacitors in series l )
M=l
« Sum of V across all I N
capac;ltors is equal to applied .l | = ¢ijg___j
2 ??32
VsV eV, ey, g
V¢ —
—q Cg
Terminal
* Cgq has same q and total V ()
as orlgm
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Capacitance (36)

[Ter]:ninal
» Capacitors in series >




» Capacitors in series

« Charge can only be shifted
from one capacitor to

another

* |f alternate routes not in

series

Capacitance (37)
[;l“erminal
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Capacitance (38)

« Capacitors in parallel
— V across each is equal
— Total g is sum

« Capacitors in series
— g Is equal on each
— Total V Is sum




Capacitance (39)

« Checkpoint #3 — A battery with V stores
charge g on 2 identical capacitors

 A)Whatis V across and g on either
capacitor if they are in parallel?

* V Is same for each and equal to
V of battery

* Total charge conserved so



Capacitance (40)

* Checkpoint #3 — A battery with V stores
charge q on 2 identical capacitors

 A)Whatis V across and g on either
capacitor if they are in series?

e ( Is same for each
* V is sum of V across capacitors




