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e Sistemas de referencia inerciales, no inerciales
y las leyes de la Dinamica

* Transformaciones de Galileo
Ejemplo lanzamiento de javalina
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Los sistemas de referencia otra vez
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Javalina: Corre y lanza
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http://emulate.aponline.gov.in/PYKKA/Userlnterface/VirtualCoach/VC/Athletics/Fundamental%20Techniques/jt.html

http://en.wikipedia.org/wiki/Javelin_throw

¢ cual sera el angulo con el cual
el atleta debe lanzar la javalina

l W\\ _\_/_;C'TE para obtener un alcance maximo?
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Javalina: Corre y lanza

Para buscar informacion uno, tipicamente, acude a wikipedia:
http://en.wikipedia.org/wiki/Javelin throw

Y encuentra....

* Record mundial lo tiene Jan Zelezny (CZE) con 98,48m

» Atrelease, ajavelin can reach speeds approaching 113 km/h (70 mph).

* Algunos videos de lanzamiento
o https://www.youtube.com/watch?v=BtmXXvT7ESQ
e https://www.youtube.com/watch?v=neSdgF8uaFs
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Corre y lanza

I (1) = Fow () + 700
5 (1) = Voo (£) + 8(2)
V =CTE

Transformaciones de Galileo

' (t) = Xoo (t) + 2(1) = Voot + VOa:
y'(t) = Yoo (1) + y(t) = Voyt — 9 >

Transformaciones de Galileo para el movimiento parabdlico
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i Corre y lanza

0 /(t) — 00 (t) =+ CC( ) — voo’t =+ VOQC
_\/;CI‘E
oﬂ Y () =Yoo (t) +y(t) = Vout — 9% 5
d= Voo + Voz)t Respecto a O’ (piso)
0=10+ Vo, t — g% Respecto a O (atleta)

Angulo Respecto
a O (atleta)

€ — arctan (Vox

0’ — arctan (V()/ac> — arctan ( "/?ILUVO.:U Angulo- Respecto
a O (piso)
d ~ 98.59m ;
Vo = \/(Voo' + Vo) + (Vo) ~ 113K m/h ~ 31.38m/s ;

[ ~ 2m
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Suponiento el alcance maximo especto a O (piso)

98.5 = (Voor + Vo) t
0 =2+ Vot — 9.8
(31.38)2 = (Voo + Vo)™ + (Vo)

] = (o
VOO/ + Vo,

Nos quedan 4 ecuaciones con 4 incégnitas que
Lo resolvemos usando wxMaxima
http://maxima.sourceforge.net

http://andreijv. glthub io wxmamma/mdex.btml
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Numeric Window Help -

Solve... S

Solve (to_poly)... .05 .
Find Root... B SX X DERO>DOO— @ | |
Roots of Polynomial E

Roots of Polynomial (bfloat) -

Roots of Polynomial (Real) 8.0

Solve Linear System... Equation 1: @
Solve Algebraic System... ) .
Eliminate Variable... L [o
Solve ODE... Equation 3: [0
Initial Value Problem (1)... Equation 4: 0
Initial Value Problem (2)...

Boundary Value Problem... Variables: |

Solve ODE with Laplace...
At Value... P ey

® 00 -

EBHEXLCORO>P0——@ BASX X OE B0 >00

© O O Solve algebraic sy
Equation 1: 98.5= (Voo + V@x)*t |

E e E . |

)
[ox |

Equation 2: [o=z + VOx*t -(9.8%*tA2)/2 |

Equation 3: |(31.8)A2=(Voo+V@x)A2 + (V@y)A2Z |

Equation 4: |1= V@y/(Voo+Vex) l

Variables: 't,Voo,Vox,Vy |

| Cancel | [ OK |

® 00 untitled

(%11) algsys([98.5= (Voo + VOx)*t, @=2 + VOx*t -(9.8*t~2)/2, (31.8)72=(Voo+V@x)»2Z + (V@y)»2, 1= V@y/(Voo+V@x)], [t,Voo,VOx,Vay]);

o) (Lt 9w _ 64757 9305057 159_] " 9w 654757 oy 30957 159;| ]
o = —, Voo = ————, VOx=-———, Vly~ , [t=———, Voo~ , Vox= , Voy=
159 2 156615 2372 156615 2372 5,2 159 /2 156615 2372 156615 2372 5,/2

A

Solve algebraic system o' E -=>
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7 (%i1) algsys([98.5= (Voo + VOx)*t, @=2 + VOx*t -(9.8*tr2)/2, (31.8)A2=(Voo+V@x)»2 + (VOy)*Z, 1= V@y/(Voo+V@x)], [t,Voo,Vox,Vay]);
I 654757 9305957 159 98! 054757 9305957 159
(%01) [[t= = .

985 s
,V00= » X= » - ’[t_ lvoo_ » X = .VQV_ ]
1592 156615 23/2 156615 2372 5 \/F] 1592 156615 232 156615 23/2 52

7 (%13) t:985/(159*sqrt(2)); Voo:654757/(156615*2A(3/2)); VOx:9305957/(156615%2A(3/2)); VOy:159/(5*sqrt(2));
[ 985
(%03) ———
159,/2
654757

156615 2372
9305957

156615 2372

(%04

(%05)

159
(%06) ——

sV

7 (#i11) float(t);
(%011) 4.38050427338836

7 (%112) float(Voo);
T (%012) 1.478093141555279

7 (%113) float(Vex);
(%013) 21.00790250017693

7 (%114) float(Voy);
T (%014) 22.48599564173221

7 (%i21) theta : atan(Vey/(VOx));

(%021) atan 9960714
9305957

7 (%122) float(%);float(3.1416/4);
T (%022) .8193690093945032
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