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complex impedance, exam eel WS2022

Exercise E1.1 Impedances at different Frequencies
(written test, approx. 18 % of a 60-minute written test, WS2022)

Bak $IREs gheried aischoit watiidsd @iddhaha ertmid e, fusierd en & D Nehvbgpameitel of 33} 2+3.0
Re&WItKS, ith %2 00=4Fon izt kHahige nmatestacarcanteplt DESO (BR=bAB~\rm A$ through
$RAFgsistor $R_1$ shall have the same absolute value of the impedance as a capacitor

$C 1=40 ~{\rm nF}$ at $f 1=4 ~{\rm MHz}$.

solution
solupegin{align*} R 1 &

S _ 00 ~\Omega \\ \end{align*}
solupiegin{align*} R_3 &

10.0 ~\Omega \\ \end{align*}

A series circuit means that the current is constant on every component.
The eauivalent impedance for $R$ and $L$ combined is given by \begin{align*}

Fratakeinse Wﬂ&\jﬁﬁﬁb@rﬂﬁ@ D}E}gsghwazne Qurhﬂ&ﬁﬁ \\ &=R 2+
S ey MSMTTLS A Foeh Sl
1{}9&3{ beld\ever dicsHpifia él}{éﬁ[ il(ﬁéfﬁ@éﬁ leBAemata 'gn*}
$muﬁaemﬁél{}ui?\Do}/"éﬂ%\aﬂﬂmﬁ@ulﬁr}t(\r%hﬂ|dezlsae{|lﬁjp€z}$ (It has to, since $R_3$
superaendiexiar(io $+em idedot {0 {3EHS 1 adht) 22 &= {R 2372 + {X_{L2}}"2
Wherrfeegigitve resulting current of the parallel circuit is given as: \begin{align*}
\underline{I} {3} &= \underline{l} {3R} + \underline{l} {3C} \\
Naisaeatine paf Bl §ed&ie Jeingierise {begi3R3[g2*) Ruhderisqfif \KFOH T Wover{l
11} \HGI) S2= g L@ 112 (BN &2 A4 { {BRY( {21 \dhm allghtler{60~\rm mA}}
\right)~2 - (2\pi \cdot 450~ {\rm kHz} \cdot 4.7 ~ {\rm uH})"2 } \\ \end{align*}
Back to the first formula: \begin{align*} R_3 \cdot {I} _{3R} &= {X}_{3C} \cdot
{I3_{3C} \R_3 &= {X}_{3C} \cdot {{{I}_{3C}Hover{{I}_{3R}}} \ &=
{{1}H\over{2\pi \cdot f\cdot C_3}} \cdot {{\sart{|{I}_{3}|"2 -
[{1}_{3R}|"~2} Nover{{I}_{3R}}} \\ \end{align*}
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