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hl�age1. Ameisenspaziergang (5 Punkte)(a) s(x) = Z xa dxq1 + y02 = Z xa dxp1 + sinh2 x = Z xa dx 
osh x = sinh x� sinh a(b) x(s) = Arsinh (s+ sinh a)y(s) = 
osh x(s) =q1 + sinh2 [x(s)℄ =q1 + (s+ sinh a)2(
) sinh0 t = 
osh t ) Arsinh0 t = 1
osh(Arsinh t) = 1p1 + t2dxds (s) = 1q1 + (s+ sinh a)2 ; dyds (s) = s+ sinh aq1 + (s+ sinh a)2�dxds�2 + �dyds�2 = 11 + (s+ sinh a)2 + (s+ sinh a)21 + (s+ sinh a)2 = 1



2. Wir planen eine A
hterbahn (15 Punkte)(a) ax(t) = �ah sin!tay(t) = ah 
os!t� �(+1) f�ur 0 � t � 12T�(�1) f�ur 12T � t � Taz(t) = av8<: �(+1) f�ur 0 � t � 14T�(�1) f�ur 14T � t � 34T�(+1) f�ur 34T � t � T(b) vx(t) = v0 � ah! (1� 
os!t)vy(t) = ah! sin!t� �(+1) f�ur 0 � t � 12T�(�1) f�ur 12T � t � Tvz(t) = av8<: �t f�ur 0 � t � 14T� �12T � t� f�ur 14T � t � 34T� (t� T ) f�ur 34T � t � T(
) x(t) = v0t� ahw �t� 1! sin!t�y(t) = ahw2 (1� 
os!t)� �(+1) f�ur 0 � t � 12T�(�1) f�ur 12T � t � Tz(t) = 12av8><>: � t2 f�ur 0 � t � 14T� h18T 2 � 1 �t� 12T �2i f�ur 14T � t � 34T� (t� T )2 f�ur 34T � t � T(d) z�12T� = 116avT 2 = zmax ) av = 16zmaxT 2x(T ) = v0T � ahT! = 0 ) ah = v0!x�18T� = v0! = 12xtot ) v0 = 12!xtot



(e)

�
x

y

�yz
(f) v2(t) = v2x(t) + v2y(t) + v2z(t) = v20 
os2 !t+ v20 sin2 !t+ a2vt2 = v20 + a2vt2s(t) = Z t0 dt0 v2(t0) = Z t0 dt0qv20 + a2vt02= v20a2v2a3v Arsinh a2vtv0av + a2vt2a2vqv20 + a2vt2= v202av Arsinh avtv0 + t2qv20 + a2vt2s(T ) = 4s�14T� = �2x2tot2zmax Arsinh 2zmax�xtot +q�2x2tot + 4z2max= �xtot �1� Arsinh �+p1 + �2� mit � := 2zmax�xtot = 1�� �xtot (0:984 + 1:049) � 128mDieses Ergebnis ist erstaunli
h nahe am Umfang von zwei Kreisen, 2�xtot � 126m.Die H�ohe von 10m bewirkt also nur eine kleine Korrektur.


