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Die Physik eines Pendels

1. Lade Phyphox auf dein Handy herunter

2. Scrolle nach unten zu "Pendulum".

3. Wähle in der oberen rechten Ecke "Timed run" aus

4. Stelle die Startverzögerung und die Experimentdauer auf einen passenden Wert und

aktiviere die akustischen Signale, die den Start und Ende des Experiments anzeigen.

5. Lege dein Handy in die durchsichtige Tasche am Ende des Pendels. Halte das Pendel in einer

Länge deiner Wahl. Du kannst das Lineal am Whiteboard benutzen, um die Länge

abzuschätzen. Was für einen Einfluss denkst du hat die Länge des Pendels auf die Bewegung

deines Handys? Hat das Gewicht deines Telefons auch einen Einfluss?

6. Starte das Experiment mit dem Telefon und starte eine Schwingung des Pendels.

7. Notiere die gemessene Periode und Länge auf dem Whiteboard (oder in den𝑇 𝑙
Kommentaren von Instagram, falls nicht vor Ort in Bern)

8. Wenn ihr euch die Messwerte der anderen Personen anschaut, war deine Intuition bezüglich

des Einflusses von Pendellänge und Gewicht des Telefons richtig?
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Bonusfrage:

a) Wie kann man mit dieser Messung den Wert der Gravitationskonstante bestimmen?𝑔
b) Was sind die Limitierungen dieses Versuchsaufbaus? Gibt es irgendwelche Verbesserungen,

die du ohne Änderung der mitgelieferten Ausrüstung und Software vornehmen kannst?
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Solution

It is expected that the motion of the pendulum behaves as a harmonic oscillator with a period

𝑇 = 2π 𝐿
𝑔

where is the length of the pendulum and the gravitational constant of the earth.𝐿 𝑔

This means the longer the pendulum, the longer it takes your phone to move for example form the

left-most point to the right-most and back to the left-most point. Note also, that is independent of𝑇
the weight of the phone as well as the amplitude of the oscillation. It thus does not matter how

exactly you initiate the movement.

Looking at the formula you notice that this very simple experiment even allows you to measure the

gravitational constant of the earth. It is sufficient to slightly rearrange the terms:

𝑔 = 2π
𝑇( )2𝐿

Do you get with your measurement a value close to ?𝑔 = 9. 82 𝑔

𝑠2

If not, it may have to be considered that this is a very simple measurement setup. There are several

causes for mistakes. There are some simplifications, such as that we assumed that your phone is a

point mass. One improvement could be to assume that your phone is box with uniform density.

Another improvement that needs no changes to the given formula is taking multiple measurements.

Assuming your phone will measure sometimes a bit too low values and sometimes a bit too high

values, this will cancel out by taking multiple measurements.

You can do this of course with always the same length of the pendulum. In many experiments it is

however more practical or interesting to do measurements with slightly different parameters. In our

application we can have a different length of the pendulum in each measurement. We though still

want to estimate a single value of , and not several different values. One common way is𝑔
linearization of the equation of interest and interpolate all measurements. The value you change (

is usually reported on the x axis. We do not apply any transformation on this value. On the y𝑥 = 𝐿)

axis we report the value . It is then expected that the interpolation has a slope of𝑦 = 𝑇
2π( )2 𝑚 = 1

𝑔

and no y axis offset. The rearranged formula is

𝑇
2π( )2 = 1

𝑔 𝐿

Did that method improve your result?
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