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

Exercise E1.1 Charging Capacitors
(written test, approx. 16 % of a 60-minute written test, WS2022)

B St i i emederitlaiobiogy) ifsis sty BAGTHS Sl

B D ¢ géadieg oTHA/ Y6ltage across the capacitor is agaln $0 ~\rm{V}$ 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 closing the switch.

HWP?S solve this, first create an equivalent linear voltage source from $U$, $R 1%, and
;R_Haegin{align*} 3elte3D) AnAdzs}weddhatigh{@ndalign*}

>olutidgEs{ atigohpnDeltanythi & T hedttadllv Glts de=s§§da dés {2 bYiddstthd addtade 2\ &=
sUEN2vardMAsdod@pendent Qifthicdedi¢iar ~\rm{V})~2 \end{align*}
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 $u_c (t_1)=0.5\cdot U$.
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An equivalentflifey (f;e iyen with $U$; $R_1$, and $R_B$ as seen
in yellow.
Therefore, the vplt
{{R_B}\over{R # mep
substituting the ideal voltage source with its resistance ($=0 ~\Omega$, short-circuit).

e of the equwal nt lin®ar voltage source is: $U s = U \cdot
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Swedindabohy RRL iahe @ dieéRtBe\tiEre tOnstONtegkaend Riligkedot C$

Wegfolavigng farnaula 2)eSeribles tbedtitle edufs@ AR$NCAOD €)¥hitesad {4 Pever{2}}
(edbi=L0 \tmtot1y ¢\ b gimia{igs} H LO~Dmebriiotdtl 180 {ifta{}f 1 10.Roddalign*}
\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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