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signal analysis, RMS, exam ee2 552021

Exercise E1 Signal Analysis
(written test, approx. 6 % of a 120-minute written test, SS2021)

B) Batfmieastunedrethe fun{osifigiidritiEppk fbeceoibem Mnepditiurtti afreemEd s (irete pendent)
ReeWhliantities are available in the consumer arrow system. (hard)
e $u(t) = 50{~\rm V} \cdot \cos (6000 {{1}\over{\rm s}} \cdott + 4) $
Pathe $i(t) = 30{~\rm A} \cdot \sin (6000 {{1}\over{\rm s}} \cdott + 5) $
Result
1) Dﬁmmg;&thagagg\plltud%values $\hat{U}$, $\hat{I}$ and the RMS values $U$, $I$
~\rm Hz
The TréNRHENTSHRHE G¥M & By the term in the sine function: \begin{align*} \omega
"athire gRBE Y KT P aponedtitef Elen6@EDI fasistiverductie)\ f &=
{{6000}\over{2\pi}} {{1Hover{\rm s}} \\ f &= 954.93... ~\rm Hz \\ \end{align*}

nIVID vdlues.
For the phase $\varph|§/ we have to subtract $\varphi_i $ from $\varph| us.
;0%% SIS0 e NS SR DespiaraNe s 7T nuiRicEl
functi
‘the cosine and sine functions
MS _aplues of sinusoidal functions the amplitudes have to be multiplied

g!%m,}m%e HENPABI&AR) 16

By this we get for $\varphi$ \begin{align*} \varphi &= \varphi_u - \varphi_i\\ &= 4 +
{{\pit\over{2}} - 5\\ &= 2.14159... \\ \end{align*}

Converted in degree: \begin{align*} \varphi &= 2.14159... \cdot {{360°}\over{2\pi}}
\\ &= 32.7042...° \\ \end{align*}
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