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complex voltage divider, RMS, inductor, exam ee2 S52021

Exercise E1 Component Parameters
(written test, approx. 10 % of a 120-minute written test, S52021)
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18terive in general the equation for the absolute value of the impedance of the motor.
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TR eoiex impedange $\andaring {Adktiax 8 cesnpvecinguchive peeite SREFhM} ~2
attsepigs et 19 ovedyas Aoegim{mijor h\ Wwiderdngdd}r &= {\rm j} \cdot X_L + R_{\rm
M} \\ &= {\rm j} \cdot 2\pi \cdot f\cdot L {\rm M} + R_{\rm M} \\ \end{align*}

Now we can rearrange to $L_{\rm M} "2$:
The Pythagorean theorem can derive the absolute value: \begin{align*}

ariptaiofe b R e (Rl EsntSydnidh T ek (et (BYdpg d4i"2)AR - (2\pi
edai&dige¥3\right) \ L {\rm M}"2 &= {{Z 272 -Z 172} \over { (2\pi\cdotf 2 )"2 -
(2\pi\cdot f 1)~2 }} WL {\rm M}*2 &= {{Z 272 -Z 172} \over { (2\pi)™2 \cdot (

f 2"2$Z_1&25{}L}_Q\}\\Q>{@{5|@M = {{50 ~\rm VHover{8~\rm A}} $
e $Z 2 = {{U 2} over{l 2}} = {{50 ~\rm V}\over{5~\rm A}}$

And then to $L_{\rm M}$:

\begin{align*} L {\rm M} &={{1}H\over{2\pi}} \sqrt{{{Z 272 -Z 172} \over { f 272
-f 172 }} N\ \end{align*}

With the values:

\begin{align*} L {\rm M} &={{1}\over{2\pi}} \sqrt{{{(10~\Omega)~2 -
(6.25~\Omega)~2} \over { (100 {{1}\over{s}})"~2 - (50 {{1}\over{s}})~2 }} }\
&=14.346... ~\rm mH\\ \end{align*}

The resistance value $R_{\rm M}$ can be derived from \begin{align*} Z 2°2 &= (2\pi
\cdot f 2\cdotL {\rm M})*2 + R {\rm M}*2\\R_{\rm M}"2 &=Z 272 - (2\pi \cdot
f 2\cdot L_{\rm M})*2 \\ R_{\rm M} &=\sqrt{ Z_2"2 - (2\pi \cdot f_2 \cdot L_{\rm
M})”~2}\ \end{align*}

The values have to be inserted also for $R_{\rm M}$: \begin{align*} R_{\rm M}
&=\sqrt{ (10~\rm \Omega)~2 - (2\pi \cdot 100 {{1}\over{s}} \cdot 0.014346... ~\rm
H)*2}\ &= 4.3301...~\Omega \end{align*}
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