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Exercise E1 Resistivity and temperature dependent Resistance
(written test, approx. 7 % of a 60-minute written test, SS2023)

Ubéreddiist Hnies esfidtiondicpditierdaietiRé aims fiaddp RoEAyropyiet B cbetitatddscribed by the
BB venl fitrincapaciponkasiaifortental butfis e afe Akd st fitnwimld 2 £RD5 eHsEAHAR0$ for
HEHmenvten #2065 oh EP dha \$F0AMArm °C$)

ii’ﬂl;“F@sﬁstivity of the dielectric material is $\rho_{\rm PP}(20 ~\rm °C)=10"{17} ~\Omeqa

n$.
‘or e align e R63Bre\rankarSem B0 BRI AERE YeRbH VY —\rm °Cg

-\rm °C$ are given as $\alpha =-0.048 ~\rm 1/K$ and $\beta=+0.00057 ~\rm 1/K™
\begin{align*} R(55 ~\rm °C) &= R(20 ~\rm °C) \cdot (1+\alpha\cdot\Delta T +

\beta\cdot T2 + ...)\\ &= 80 ~\rm G\Omega \cdot (1-0.048 ~\rm 1/K \cdot(35 ~{\rm
K}) + 0.00057 ~\rm 1/K™~2\cdot\Delta (35 ~{\rm K})~2 ) \end{align*}
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Calculate the resistance for the dielectric material for $20 ~\rm °C$.

Solution

\begin{align*} R(20 ~\rm °C) &= \rho\cdot {{d}\over{A}}\\ &= 10~{17} ~\Omega
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\rm m \cdot {{0.8\cdot 10" {-6} ~\rm m}\over{l ~\rm m”~2}} \end{align*}

resistivity, power, exam eel ss2023

Exercise E1 Resistance of a Wire by Resistivity
(written test, approx. 6 % of a 60-minute written test, WS2022)

2. Hdwtingatirgnelennead ésof sedl ith herae tivire weithta actemdpenassrse ofi ¢l 80usdchid GhdelBatric
B@sHE power dissipation (= heat flow) of $P=40 ~\rm{W}$ is necessary.

Nalbubene tihe aomembéiNicked€d rondperatikoy. for heating elements.

The Nichrome wire has a resistivity of $1.10\cdot 10" {-6} ~\Omega \rm{m}$.

"he heating element is $3 ~\rm{m}$ long and has a diameter of $3.57 ~\rm{mm}$.

O(ieDindeation T RtARaWirordalingtériiaett,

>olution
\begin{align*} P = U \cdot | = R \cdot |2 \quad \rightarrow \quad I=
\sqrt{\frac{P}{R}} = \sqrt{\frac{40 ~\rm{W}}{0.33 ~\Omega}} \end{align*}

\begin{align*} R &= \rho \cdot \frac{l} {A} && | \text{with } A =r"2 \cdot \pi =
\frac{1}{4} d~2 \cdot \pi \\ R &= \rho \cdot \frac{4 \cdot I} {d"~2 \cdot \pi} && \\ R &=
1.10\cdot 10" {-6} ~\Omega \rm{m} \cdot \frac{4 \cdot 3~\rm{m}}{(3.57\cdot
10™{-3}~\rm{m})"~2 \cdot \pi} && \\ \end{align*}
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Exercise E1 Resistivity and temperature dependent Resistance
(written test, approx. 7 % of a 60-minute written test, SS2023)

Ubtreddist tries axfidttordib pdidied atietiRé cims st dp eibirropyiet ki cbetitatddscribed by the
BBl venl fitrincapaciponkasiaforhental butfis e afe Akd Bast fitnwdml e £RD5 eistAHAR0$ for
HEHeenvten #2065 oh AEP dha \$F0AMmArm °C$)

$R@F@§?s’rivi’ry of the dielectric material is $\rho_{\rm PP}(20 ~\rm °C)=10"{17} ~\Omeqa

n$.

:o$;’ Yoagn i gRdte R Bre\rahn ke rfim B0 arER I\ OaTeE \ERBEERIEEYY ~\rm °Cg

-\rm °C$ are given as $\alpha =-0.048 ~\rm 1/K$ and $\beta=+0.00057 ~\rm 1/
\begin{align*} R(55 ~\rm °C) &= R(20 ~\rm °C) \cdot (1+\alpha\cdot\Delta T +
\beta\cdot T*2 + ...)\\ &= 80 ~\rm G\Omega \cdot (1-0.048 ~\rm 1/K \cdot(35 ~{\rm
K}) + 0.00057 ~\rm 1/K”~2\cdot\Delta (35 ~{\rm K})~2 ) \end{align*}

and ¢KR
ang 322
K™ 2$.
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Calculate the resistance for the dielectric material for $20 ~\rm °C$.

Solution

\begin{align*} R(20 ~\rm °C) &= \rho\cdot {{d}\over{A}}\\ &= 10" {17} ~\Omega
\rm m \cdot {{0.8\cdot 10™{-6} ~\rm m}\over{l ~\rm m~2}} \end{align*}

resistivity, power, exam eel ss2023

Exercise E1 Resistance of a Wire by Resistivity
(written test, approx. 6 % of a 60-minute written test, WS2022)

2. fdatihgadirgnelannead ésof se il ich heake tvére weibhta actemdpenastssse ofi ¢l &0usachid GhselBatric
Result
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hiena power dissipation (= heat flow) of $P=40 ~\rm{W}$ is necessary.

Jad bl i qromeRESE R arEDmepE Tallgiciaating elements.

"he Nichrome wire has a resistivity of $1.10\cdot 10~ {-6} ~\Omega \rm{m}$.

The heating element is $3 ~\rm{m}$ long and has a diameter of $3.57 ~\rm{mm}$.
0ltieDIate the resistance $R$ of the heating element.

solution
\begin{align*} P = U \cdot | = R \cdot 1™2 \quad \rightarrow \quad I=
\sqrt{\frac{P}{R}} = \sqrt{\frac{40 ~\rm{W}}{0.33 ~\Omega}} \end{align*}

\begin{align*} R &= \rho \cdot \frac{l} {A} && | \text{with } A =r"2 \cdot \pi =
\frac{1}{4} d~2 \cdot \pi \\ R &= \rho \cdot \frac{4 \cdot I} {d"~2 \cdot \pi} && \\R &=
1.10\cdot 10" {-6} ~\Omega \rm{m} \cdot \frac{4 \cdot 3~\rm{m}}{(3.57\cdot
10™{-3}~\rm{m})"~2 \cdot \pi} && \\ \end{align*}

resistivity, power, exam eel ws2022
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