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Tento projekt je spolufinancován Evropským sociálním fondem a státním rozpočtem České republiky.
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Follow Shot 
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Analysis 
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Basketball   
more success 

7

7.2

7.4

7.6

7.8

40 45 50 55 60 65

Winkel α  (Grad)

G
es

ch
w

in
di

gk
ei

t (
m

/s
) 

                                                               angle (degrees)    
   

   
   

   
   

   
   

   
   

   
   

   
ve

lo
ci

ty
 (m

/s
) 



Leopold Mathelitsch 

Imprecision  
in velocity 
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Imprecision  
in angle 
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Diagrams 

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

distance [m] 



Leopold Mathelitsch 

Vectors 

G. Kreuzgruber, diploma thesis, Univ. Graz, 2013 
measure Dynamics, phywe 
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http://www.didaktik.physik.uni-
due.de/viana/ 

Logger Pro 

http://www.vernier.com/ 

http://cma-science.nl/software/coach6/ http://www.opensourcephysics.org/we
bdocs/Tools.cfm?t=Tracker 
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Billiard 

non-central collision 
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Mathematics 
Conservation of energy 

2
2

2
1

2

2
1

2
1

2
1 vmvmVm ⋅+⋅=⋅

Conservation of momentum 

21 vmvmVm 
⋅+⋅=⋅



Leopold Mathelitsch 

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

Conservation of energy 

hMoon = 6 hEarth 

hgmvm ⋅⋅=⋅ 2
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High jump on the Moon  
Model 2: Same Force 

1FFFam gravleg =−=⋅
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hMoon = 11 hEarth 
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High jump on the Moon  
Model 3: Biomechanical Model 

muscle 

activation 

geometry 
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Spring 

F ~ x F ~ 1 / v 

Muscle 
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Force of a muscle 
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A.V. Hill 

HILL-Kurve
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Equation of motion 
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hMoon = 10,5 hEarth 
S. Thaller, PhiuZ 34(2), 2003, 87 
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Force of the legs 
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Geometry 
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Interaction Racket - Ball 
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Deviation of a racket 

k
mT π2=

k = 10 kN/m 

m = 0,16 kg 
T = 0,025 s 
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Oscillation of a racket 

strain gauges 

T = 0,030 s 
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Elasticity of the ball 
k = 15 kN/m 

M = 0,058 kg 

T = 0,012 s 
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Oscillation of strings 

T = 0,010 s 

T. Duenbostl, L. Mathelitsch, T. Oudin, PdN-Ph 45(2), 1996, 2. 
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Tennis-racket: old - new 
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Source: Sasol Olefin & Surfactants 

Interest 
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Interest 

E. Lex, E. Gunacker, plus lucis 1/98 
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Interest 

A   interested in physics 
B   medium interest 
C   not interested 

Q quantitative physics 
P qualitative physics 
F technical applications 
N natural phenomeno 
G physics and society 

P. Häussler et al. 
ZfDN 2(3), 1996, 
57 
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a average number of goals 
k number of goals 
Pk(a) probability to score k goals 

Poisson distribution 
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Probability of goals / results 
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L. Mathelitsch, S. Thaller, PhiuZ 37(3), 206, 123 
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Soccer – pure chance? 

TOTO  
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E-Learning in 
Physical Science 
through Sport - 
ELPSS 

R. Lambourne 
Open University 

Accuracy and Precision 
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Records 

Statistical Distribution 

L. Mathelitsch, S. Thaller, PhiuZ 43(4), 2012, 186 
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100 m freestyle women 

S. Haake „Material advantage?“ Physics World, July 2012, p. 26 
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100 m dash men 

S. Haake „Material advantage?“ Physics World, July 2012, p. 26 
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100 m dash men 
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Pole vault 

L. Mathelitsch, S. Thaller, PhiuZ 43(4), 2012, 186 
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Shotput 
O´Brien technique 

Spintechnique 
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Shotput - new 

Cartwheel-technique 

L. Mathelitsch, S. Thaller, Sport und Physik, Aulis 
Verlag Deubner, Köln 2008 
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Theodor Duenbostl 
Theresia Oudin 
Angela Fösel 


