241/341 Luftstromeigenschaften
von RLC-Glidern

ni1571= Needs ["ErrorBarPlots™ "]

Aufgabe 3

Auswertung

Zunachst tibernehmen wir die Daten aus dem Heft um daraus das entsprechende Diagramm zur
Phase zu generieren. Wir verzichten auf Ubernahme der gesamten Daten, sondern tragen nur
Frequenz und Phase ein. {f,¢,A¢}

npsel= datag pochpass =
{{1, -183},
{2, -32},
{3, -44},
{4, -51},
{5, -58},
{6, -62},
{7, -65},
{8, -69},
{9, -70},
{10, -723}}
oupss= { {1, -18}, {2, -32}, {3, -44}, {4, -51},
(5, -58}, {6, -62}, (7, -65}, {8, -69}, {9, 70}, (10, -72}}

nisoi- Adatagpochpass = 10-4, 1, 2, 2, 2, 3, 3, 3, 3, 4}
ouso= {0.4, 1, 2, 2, 2, 3, 3, 3, 3, 4}

neeok= dataz riefpass =
{{1, 713,
{2, 55},
{3, 45},
{4, 37},
{5, 31},
{6, 27},
{7, 24},
{8, 223,
{9, 18},
{10, 183}

oupeo)= { {1, 71}, {2, 553}, {3, 45}, {4, 37},
(5, 31}, {6, 27}, {7, 24}, {8, 22}, {9, 18}, {10, 18}}
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npei= Adatagrtiefpass = {1, 1, 2,2,2,2,1,1, 2,2}
oupter= {1, 1, 2, 2, 2, 2, 1, 1, 2, 2}

Nun tragen wir diese Daten in einem logarithmischen Plot auf.

niezi- JetPlotl = ListLoglinearPlot[datagochpass, Joined -» True] ;

npes= AJetPlotl = ListLogLinearPlot[
Transpose[{dataS Hochpass[ [AI I ’ 1] 1, datas Hochpass[ [AI 1 ] 2] 1- Adata3 Hochpass}] ’
Joined - True, PlotStyle - Red] ;

niea- JetPlot2 = ListLoglLinearPlot[datasriefpass, Joined -» True] ;

nssi= AJetPlot2 = ListLoglLinearPlot|
Transpose[{dataSTiefpass[ [AILl, 1]], datag Tiefpass[ [All, 2]] - adatag Tiefpass}] »
Joined -» True, PlotStyle » Red] :

niesl= Show[JetPlotl,
Graphics|[{Red, Dashed, Line[{{2.-92 // Log, -20}, {2.92 // Log, -80}}1}1,
Graphics[{Black, Line[{{3.11 // Log, -20}, {3-11 // Log, -80}}1}1,
AdetPlotl, Plot[-45, {x, -1, 10}], ImageSize » Full]

Out[166]
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ne71= Show[JetPlot2,
Graphics[{Red, Dashed, Line[{{2.79 // Log, O}, {2.79 // Log, 80}3}1}1,
Graphics[{Black, Line[{{3 // Log, 0O}, {3 // Log, 80}}1}1,
AdetPlot2, Plot[+45, {x, -1, 10}], ImageSize » Full]
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Aufgabe 4 - Frequenzgang eines
Serienschwingkreises

Wir berechnen die Induktivitat mit der Formel:

1
npesl= Le[C_, w_] ==
4xn’2xw"2%xC

Aw
npeol= ALE[C_, w_, Aw_] := Sqrt[(4 o ron3 C) ’\2]
* JT * W *

4.06+3.89+3.87
3

n[170}= @R = Quantity[ , VKi Iohertz"]

ou170= 3. 94 kHz

In[171]:= AWR =
(4.06-3.94) "2+ (3.89-3.94) A2 + (3.87 - 3.94) A2
2

Quantity[Sqrt[ ] "Kilohertz"]

oufi71= 0. 104403 kHz

np72p= Cr = Quantity[47, ""Nanofarads']
ouf172)= 47 nF
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L, = LE[Cr, wr] // UnitConvert[#, "Henries™] & // N

0.0347176 H

ALq = ALE[Cr, wgr, Awg] // UnitConvert[#, "Henries"] & // N
0. 000919956 H

Ll + AL]_
0.0347176 H+ 0. 000919956 H

Nun berechnen wir den Gesamtwiderstand R + R,,.
Re[AFT _, A ] :=2%xmxAFxA
ARG[AT _, AAT , A, AA_] :=SArt[(2xwx A% AAF) "2 + (2 % 7t AT x AA) N2]

Re.10000 = Re[Quantity[5.43, "Kilohertz”], L;] // UnitConvert[#, "Ohms™] &
1184.49Q

ARG 10000 = ARg[Quantity[5.43, "Kilohertz™], Quantity[0.03, "Kilohertz"], L;, alL;] //
UnitConvert[#, "Ohms™] &

32.0617 @

Rg.2200 = Rg[Quantity[1.33, "Kilohertz"], L;] // UnitConvert[#, "Ohms"] &
290. 123 @

ARG 2200 = ARg[Quantity[1.33, "Kilohertz"], Quantity[0.03, "Kilohertz"], L;, AL;] //
UnitConvert[#, "Ohms™"] &

10. 0959 @

Rs,470 = Rg[Quantity[0.68, "Kilohertz"], L;] // UnitConvert[#, "Ohms"] &
148. 333 Q

ARG 470 = ARg[Quantity[0.68, "Kilohertz"], Quantity[0.03, "Kilohertz"], L,, AL;] //
UnitConvert[#, "Ohms'] &

7.6338 Q

Nun berechnen wir die Verlustwiderstande aus U, und Ug.

UE %R
Ry[R_, UE_, UA ] := -R
UA

AUE AUA
ARy[R_, UE_, AUE_, UA_, AUA ] := Sqrt[(R* A )’\2+ (UE*R* UA/\Z)Az]

Rv,10000 =

Ry [Quantity[1000, ""Ohms'], Quantity[0.97, "Volts'"], Quantity[0.93, "Volts'"]]
43.0108 @

ARy 10000 = ARy [Quantity[1000, "Ohms™], Quantity[0.97, "Volts"],
Quantity[0.01, "Volts"], Quantity[0.93, "Volts"], Quantity[0.01, "Volts"]]

15.5371Q



241-341 RCL-Glied.nb | 5

In[188]:= RV,ZZOQ =
Ry [Quantity[220, "Ohms"], Quantity[0.98, "Volts"], Quantity[0.76, "Volts']]

ouf18sl= 63. 6842 Q

nieol= ARy 10000 = ARy [Quantity[220, ""Ohms™], Quantity[0.98, "Volts"],
Quantity[0.01, "Volts"], Quantity[0.76, "Volts"], Quantity[0.01, "Volts"]]

oufisgl= 4. 72361 Q

ni290k= Ry 10000 =
Ry [Quantity[47, ""Ohms"], Quantity[0.98, "Volts"], Quantity[0.36, "Volts"]]

ouf190)= 80. 9444

niotl= ARy 1000 = ARy [Quantity[47, ""Ohms™], Quantity[0.98, "Volts"],
Quantity[0.01, "Volts"], Quantity[0.36, "Volts"], Quantity[0.01, "Volts"]]

ouf191]= 3. 78622 @

5 Bestimmung der Dampfungskonstanten eines
freien, gedampften Schwingkreises

Zunachst berechnen wir das logarithmische Dekrement. Wir mitteln Giber alle Nachbarn.
npozi= A[B_, C_] == Log[E]
C

nposp= A12 = A[Quantity[2.25, "Volts™], Quantity[1.42, "Volts']]
oufie3= 0. 460273

npo4)= A23 = A[Quantity[1.42, "Volts™], Quantity[0.91, "Volts™"]]
ouf194]= 0. 444968

nposi= A34 = A[Quantity[0.91, "Volts™], Quantity[0.60, "Volts']]
oufiesi= 0. 416515

nposl= A45 = A[Quantity[0.60, "Volts™], Quantity[0.39, "Volts'"]]
oufiesl= 0. 430783

A12 + A23 + A34 + A45
4

n97l= AM =

ouf197= 0. 438135

1
s AAM = Sqrt[g * ((A12 - AM) A2 + (A23 - AM) A2 + (A34 - AM) A2 + (A45 - AM) ~2) ]
ouf9s)= 0. 0187818

Fur die Berechnung der Dampfungskonstante ist es nétig auch die Periode zu messen. Wir mitteln
Uber alle unsere Werte und multiplizieren sie mit 2.

npeol= T = 2 % {128, 126, 127, 128, 124, 126}
ouieg)= {256, 252, 254, 256, 248, 252}



6 | 241-341 RCL-Glied.nb

In[200]:=

Out[200]=

In[201]:=

Out[201]=

In[202]:=

Out[202]=

In[203]:=

out[203]=

In[204]:=

Out[204]=

In[205]:=

Out[205]=

In[206]:=

Out[206]=

In[209]:=

Out[209]=

TM = Median[T] // N
253.

ATM = StandardDeviation[T] // N
3. 03315

Jetzt ergibt sich die Dampfungskonstante

5-0 it [AM 1 ]
= Quantity| —,
™ "Microseconds"

0.00173176 reci procal m croseconds

ATM » AM 1

]/\ ] . ]
TMA2 ""Microseconds"
0. 000077085 reci procal m croseconds

AAM
AS = Quantity[Sqrt[ (W] N2+ (

Nun berechnen wir aus L; und 6 den Gesamtwiderstand.

Res =6 *2% L, // UnitConvert[#, "Ohms™] &
120.245¢Q

ARge = SQrt[ (AL, * 2% 8) "2 + (L * 2% A8) ~2] // UnitConvert[#, ""Ohms™] &
6.22902 Q

Wir berechnen nun mit L, die Resonanzfrequenz.

1
Resonanz = // UnitConvert[#, "Hertz"] &
2% 7m%SOrt[L, «Cr]

3940. Hz

AL, = Cr
24 (Ly%Cr)~(3/2)

AResonanz = Sqrt[( )"2] // UnitConvert[#, "Hertz"] &

327.992 Hz



