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1. Ameisenspaziergang (5 Punkte)

(a)
s(z) = /xdx\/l +y? = /xdx\/ 1+ sinh®z = /xdxcosh:v = sinh x — sinha
(b)
x(s) = Arsinh (s + sinh a)
y(s) = coshx(s) = \/1 + sinh? [x(s)] = \/1 + (s + sinh a)®
(c)

1 1
sinh’t = cosht = Arsinh't = =

cosh(Arsinht) /1 + ¢2

dx() 1 dy() s+ sinha
—\S) = s —|S) =
ds \/1 + (s + sinh a)® ds \/1 + (s + sinh a)®

dz\’ dy\” 1 (s 4 sinha)?
- + - e - 5 —|— X p) = ]_
ds ds 1+ (s +sinha) 1+ (s + sinha)




2. Wir planen eine Achterbahn (15 Punkte)

(a)
a(t) = —ay sin wt
_ (+1) fir 0 <t < 3T
ay(t) —ahcoswt{ (-1) firlT<t<T
(+1) fiir 0 <t < 4T
a(t) = a, { -(—1) fiir ;7 <¢<3T
(+1) fiir 37 <t <T
(b)
vz (t) = vg — — (1 — cos wt)
_ (+1) fir0<t<iT
vy (t) = " s1nwt{ (~1) firlT<t<T
t fir 0 <t < 3T
v,(t) = ay (lT — t) fiir iT <t< %T
(t—T) firT<t<T
(c)
1
x(t) = vot — an (t - —sinwt)
w W
. (+1) fiir0<t<3T
t? fiir 0 <t < iT
2(t) = %av : [%TQ —1(t— %T)Q] fir {7 <t <
(t—T)° fir 3T <t <T
(d)




(f)

vA(t) = vi(t) + vi(t) + v2(t) = vf cos® wt + vf sin® wt + alt® = o] + ait?

s(t) = /dt’v2 /dt \/ Vg + a2t
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2Zmax T Lot

w22
s(T) =4s <—T> = —tot Arsmh = /w22, 4 422

1 2 max
= TXtot <— Arsinhe 4+ v1 + €2> mit € := Pmax _
€

A Tior (0.984 4 1.049) ~ 128m

3=

Dieses Ergebnis ist erstaunlich nahe am Umfang von zwei Kreisen, 27z, ~ 126m.
Die Hohe von 10m bewirkt also nur eine kleine Korrektur.



