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Charging Capacitors, dc network analysis, pure resistor network simplification, delta wye
transformation, exam eel WS2022

Exercise E1 Charging Capacitors
(written test, approx. 16 % of a 60-minute written test, WS2022)
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P k5 8 2B i @ pen [ VTHSe voltage across the capacitor is again $0 ~\rm{V}$ at the
moment $t_0=0 ~\rm{s}$ when the switch $S_1$ is closed. Calculate the voltage $u_c (t_2)$
across the capacitor at $t 2=1 ~\rm{ms}$ after closina the switch.

RARIRE solve this, first create an equivalent linear voltage source from $U$, $R_1$, and
;R_\RagR{align*} Belte3D) ABnAdzsweddhaigH{andalign*}
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On an alternative view, one can try to create an equivalent linear voltage source
again. Then, the internal resistance is given by substituting the ideal voltage source is
again short-circuiting $8,2%$. R1

$ $$S_.$$R_...
$R_... $USS

"he circuit contains a voltage source $U'=12 ~\rm{V}$, a switch $S_1$, a resistor of $R_1=20
-\Omega$ and a capacitor of $C=100 ~ rn {uF}$.
"he switch $S_2$ to an additional cons¢mer sR_2$ will be considered to be open for the first
asks. At the moment $t 0=0 ~\rm{s}$ chz switch $S_1$ is closed, the voltage across the
-apacitoris $u c (t 0)=0 ~\rm{V}$.

.
.. First do not consifer the light bullp - it is not connected to the RC circuit.
“alculate the point §f time*t 1% when $u_c (t_1)=0.5\cdot U$.

[
>olution (

Il

|

'fl-‘;
=3
t

substltutmg the ideal voltage source with its resistance ($=0 ~\Omega$, short-circuit).
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\end{align*} It has to be rearranged to $t$ \begin{align*} (1- e~ {t/\tau}) &= 0.5 \\
e~ {t/\tau} &= 0.5 \\ t/\tau &= In(0.5) \\ t &= \tau \cdot In(0.5) \\ t &= R_1 \cdot C \cdot
In(0.5) \end{align*}
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