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En general
A = rt)h, = 21+ y(t)]
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Componentes de vectores

U, = cos(6(t))1 + sen (0(1))]

&,
4 : g;"“) = 0(t) (—sen(0(¢))i + cos(6(t))3)
| — L u‘f
" 3(t) = #(t)i, + r(£)6(t)t

a(t) = #(t) 0, 4+ #()0(t)0g + 7(£)0(t)0g + r(£)0(t)0g + —r(£)0(t)h,

qt) = (f(t) _ r(t)éQ(t)) i, + (sz(t)e’(t) + r(t)é(t)) fig
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Aceleraciones radiales y tangenciales

q(t) = (f(t) _ r(t)éQ(t)) i, + (Zf(t)é(t) + r(t)é(t)) fig

Aceleracion radial Aceleracion tangencial




La espiral de Arquimides
q(t) = (f(t) _ r(t)é2(t)) i, + (2¢(t)9(t) + r(t)é(t)) fig

r =5b0 con w—g—f—é’—cte y b= cte
r = bwt

= (=r®)) 7 + (20 (06(2) ) g
= (—bw’t) G, + (2bw?) Gg = bw” (—wti, + 21y)

i, = cos(0)1 + sen(0)]
. | lig = —sen(0)1+ cos(0)]
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Movimiento circular
r=R=cte = a(t)= (iRﬂXﬁn+(%WDﬁ
do _ &%
dt  dt2

W = 0o + at
0 = 0y + wot + 5 at”

o = = cte

0 =60 + 5 (w0 + W)t
w* = w2 +2a(0 — 6y)
0 = 6 +a)t—%at2




Ejemplo 1: el péndulo




Ejemplo 2: el peralte

— Transition zone

Crossfall on tangent:
2% t0 2.5%
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Vector velocidad angular

L, odr L L de, .
V= —=WXT=—1Uy XT
dt t
7= 21+ yj + 2k 7k
U = Uzl + vy] + vk U= Wy Wy W,
W= Wyl + wy] + wyk r Yy oz
U=1(wyz —yw,) +J (w,x — 2wz) + k(wpz — 2w,)

A

U = €1 (warg — rows) + éo (w3ry — r3wy) + é3 (wire — riws)
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Velocidad angular y derivadas de vectores

U, = cos(0(t))i+ sen (0(t))]

d (d‘i"“) = 0(t) (—sen(0(t))i + cos(0(£))]) = @ x &, con & = 0(t)k = 3_?

J/

k

—~
Ug

d E;T) = €1 (—rows) + €5 (w3ry) =1 (—sen(é’)é) +3 (9 COS(H))
En general para 2D

@:@’xél y @:d}xég Concﬁzéég
dt dt

dc  dey ., des . des . de de de
= —161—I——262—|——3€3—|-C1—1—I—C2—2—|-C3—3

dt — dt dt dt dt dt dt
de_0C | 5z con =9, | de, | de,
at ot T O T T T T B
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Velocidad angular y derivadas de vectores

d(_)) 5(_)) .= = Operador derivada vectorial
- et eV
d2 (_)) _ 5% 4+ (E > @ Operador segimda derivada vectorial
dt? 0t dt
d2(")_d<%+wx(?))_5(%+wx(ﬁ))+ ’ @—I__)X(_,)
ez dt - ot O\ e T
() 0%() 6B~ 6() L (o~
—r = =+ = x () + 2 x =+ 5 x (@x ()
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Velocidad angular y sistemas de referencia

do  ow G N do  ow
dt 0t dt 0t
~ df’ 5T S
V= — —|— W XT
Variacion del mod{ Va&maon por rotacion
del vector posicion del sistema de coordenadas
o ¥,
a = W X v
dt ot
A = —F — i X T w X — w X |\wWw XTr
dt¢? Ot? 0t 0t
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