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complex impedance, exam eel WS2022

Exercise E1.1 Complex Impedance Circuit
(written test, approx. 15 % of a 60-minute written test, WS2022)

A. dDaditliges tineeel it e g e siepr{ed ¢stEl Bibartdigrade {id¢ {1} Sk faad
$Réiﬂh|dpulhnegmd_${h§/tdmdmwmmccﬁ$u( ) = 3.0 ~{\rm V} \cdot \sin(2\pi \cdot 15 ~{\rm
KHpd3edot dppvapiateintativg fastsiaand ofrifé 0t dd@megas.

$R|E'tlm'3ar source is connected with an inductor of $330 ~ {\rm uH}$ and a canacitor of
’@Iﬁgon{\rm UF}$, all in series.

. D\bs@uh{n_abigaﬁﬂt B dRin3de Em Giie bR A#D 623 48.2 ~\Omega \\ Z &= 19.8 ~\Omega

abénRd{@ligRthents, voltages, and currents.
\begin{align*} Z &= {{Shat{U} Nover{\hat{I}}} \\\hat{I} &= {{\hat{U}}over{Z}} \\

\badifelaigi*} Z C &= {{1}\over{2\pi \cdot f\cdot C} }\\ &= {{1}\over{2\pi \cdot 15
destHf{\rm kHz} \cdot 0.22 ~{\rm pF}}}\ \end{align*}

Withi ! stidill} wvessarpl Rdddnedegdbaty & $: Ipsioicda 953 \&FkHz} \cdot 0.22

Ldepeni\serd 2 ignedot {{\hat{U}Hover{Z}} \ &= {{1}Hover{\sqrt{2}}}\cdot

\ole h £l Y 12 0 \Re{ § §138ov P as g\ Ot \erreba Iyt &= {{1}\over{2\pi \cdot 15

~{\rm kHz} \cdot 330 ~{\rm puH}}}\ \end{align*}

\begin{align*} \underline{Z} &= R + \underline{Z} L + \underline{Z} C\\&=R +j

\rrln+ 171 |- | \rrlni- J'71 C \\ £=R 1 |\rr1n+ (I71 L J'71 F\ \\ |\||nr~|c\r||nn.f71| J—

uuuuuuuu Le=J| &=

\sqrt{R"Z + (\underllne{Z}_L \underllne{Z}_C) 2 }\\ \end{allgn*}
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