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Imprecision
in velocity
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Diagrams

G. Kreuzgruber, diploma thesis, Univ. Graz, 2013
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Vectors

G. Kreuzgruber, diploma thesis, Univ. Graz, 2013
measure Dynamics, phywe
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Mathematics

Conservation of energy
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High jump on the Moon
Model 1: Same Speed

Conservation of energy
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High jump on the Moon
Model 2: Same Force

m-a=F,-F,, =k

leg grav
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High jump on the Moon
Model 3: Biomechanical Model

muscle
activation

geometry
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Spring Muscle
F~ X F~1/v



Force of a muscle
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Equation of motion

d?X C

m 0 =-mg+G(X)- —a |- S(t)

activation

S. Thaller, PhiuZ 34(2), 2003, 87
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Force of the legs




Geometry
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Interaction Racket - Ball




Deviation of a racket
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Oscﬂlatlon of a racket

strain gauges

T=0,030s




Elasticity of the ball

k = 15 kN/m
M = 0,058 kg
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Oscillation of strings
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Tennis-racket: old - new
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Die beliebtesten Schulfacher in Deutschland

Interest

Sport 60

Kunst 41

Geschichte 32

Mathematik 31

Englisch 30

Biologie 30

Erdkunde/Geografie 30

Deutsch 28

Politik/Sozial-/ | >7
Gemeinschaftskunde

Physik 19

Chemie 19

Quelle: Sasol Olefins & Surfactants
Deutschlandweite Reprasentativbefragung; 1.032 Befragte im Alter
von 13 bis 22 Jahren (Angaben in %, Mehrfachnennungen mdglich)

Source: Sasol Olefin & Surfactants
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Interest
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Interest

P. Haussler et al.

ZfDN 2(3), 1996, QO E|P COF CON G
3.5
57
3
25
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Soll Typ A sl Typ B - oll Typ C Ist

Q guantitative physics
P gualitative physics
A interested in physics F technical applications
B medium interest N natural phenomeno
C notinterested G physics and society
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Poisson distribution

Kk
A _
P, (a) = e °
k!
a average number of goals
K number of goals

P.(a) probability to score k goals
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Probability of goals / results

__Quellenstirke a = 2
P(2)=e" 0,135
B(2)=2e? 0,270
P(2)=4e2/2 0,270
P,(2)=8e"/6 * Quellenstirke a =2
J P,(2) =16e72 /24 Ergebnis Prozent
‘ 0:0 1.8
1:0, 0:1, 2:0, 0:2 3,4
1:1, 2:1, 1:2, 2:2 7,3
3:0, 0:3 2.4
3:1,1:3, 3:2,2:3 4.9
3:3 3,2
4:1,1:4,4:2, 2:4 2.4
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Theory — Experiment
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Soccer — pure chance?
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National

E-Learning in
R rone  Physical Science
el Scheme
R. Lambourne through Sport =
Open University ELPSS
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Accuracy and Precision
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Curiosity
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Records
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L. Mathelitsch, S. Thaller, Phiuz 43(4), 2012, 186



100 m freestyle women
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100 m dash men
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100 m dash men
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100 m dash men
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Pole vault
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Shotput

O”Brien technique

Spintechnique

P
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Shotput - new

Cartwheel-technique

L. Mathelitsch, S. Thaller, Sport und Physik, Aulis
Verlag Deubner, Kdln 2008
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