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electrostatic, capacitor, plate capacitor, capacity, exam ee2 552024

Exercise E5 Capacitor
(written test, approx. 12 % of a 120-minute written test, SS52024)

B daknkpheittod qhbepaitifteaimptibad

R§&YEIddsappked.

The contaminant has $\varepsilon_{\rm r,c}>\varepsilon_{\rm r,air}$, while the distance
Bammbn the nlates remains theddame. Give a generalized formula

1&“? =f(A E X,\varepsilon {{)E’tm r,c ;(\ arepsilon_{\rm r,air})$.
$0 = St 4 -O(h \erre i ofgndm a3 P&dot \varepsilon_{\rmr, c} Hover{

ot {\varepsilon F{*;rm‘mer + {x\cdot{ \varepsilon_{\rmr, air}}} }}$

’atrThe\e are‘&\Ko ways novx| Elm{ m\g&allgn*} Q &= C\cdot U = 1.1 ~\rm pF \cdot

BEgER \\ \end r: \begin{align*} Q &= D \cdot A = 146 \cdot
ibed 99'% @t}ﬁtﬁb@ ipraven Pycdb m{@i&nﬂ)ﬁ{ﬁﬁ} Wwatepsilop Asparepsiion r E \\
femaybrigpsijon] 0 \varepsilon_r {{U}\pvefi{d}} \\ &= 8.854 \cdot 10~ {-12} ~\rm
HEA/FasGRAtgLseatiy 3G lis Ko \at sbveste i ZQft \e e 9T1 O Frir Bir Xs-Hivd G Firh c's.
Renrgépdignibelin{align1} C = {{1}\overf| {{1}\over{C {\rm air} }} + {{1}\over{
C_{\r| c}}} Mt \end{aljgn*} | |

With \begin{align*} C_{irm a|r} &= \yargpsilon_0 \varepsilon_{\rm r, air}

A}\over{d-x varepsilon_{\rmr, air}}\over{d-x}} \\

rmr, c} {{AHover{x}} &&= \varepsilon_0 A
{{\varep5|lon {\rmr, c} }\over{x}} \\ \end{allgn*}

n theyfolleyiagsupgireargh+ T\venidpsiion 0 A {{1}\over{ {{d-

ré’over{\varepsnon {\rm r,air} E} + {{x}\over{ \varepsilon {\rmr, c}}} }}
A=25~\rm mm

- Dlstan etween both plates: $d=200 ~\rm \mu m$

e Air between the plates: $\varepsilon_{\rm r,air}=1%

e Supply voltage: $3.3 ~\rm V$

e Boundary effects on the end of the layers shall be ignored in the following calculations.

$\varepsilon_{0} =8.854 \cdot 10" {-12} ~\rm F/m $

1. Calculate the capacity $C$.

Path

\begin{align*} C &= \varepsilon_0 \varepsilon_r {{A}\over{d}} \\ &= 8.854 \cdot
107{-12} ~\rm As/Vm \cdot 1 \cdot {{25 \cdot 10"~ {-6} {~\rm m} }\over{200 \cdot
10~ {-6} {~\rm m} }} \end{align*}
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