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hl�age1. Integrationsmethoden (4 Punkte)(a) ddx �12(x+ sinh x 
osh x)� = 12(1 + 
osh2 x+ sinh2 x) = 
osh2 x(b) Z dx 
osh2 x = Z dx e2x + 2 + e�2x4 = 12x + e2x � e�2x8 = 12x + (ex + e�x)(ex � e�x)8= 12x + 
osh x sinh x2(
) Z dx 
osh2 x = sinhx 
osh x� Z dx sinh2 x = sinh x 
osh x� Z dx �
osh2 x� 1�= sinhx 
osh x+ x� Z dx 
osh2 x (Au
�osen na
h Z dx 
osh2 x)



2. Bahnkurve II (5 Punkte)(a) v(t) = � 
r! 
os!t�(b) v(t) = p
2 + r2!2 
os2 !t(
) a(t) = � 0�r!2 sin!t�(d) a(t) = r!2j sin!tj3. Bahnkurve III (7 Punkte)(a) v(t) = � 
t! 
os!t+ 
 sin!t�
t! sin!t+ 
 
os!t�(b) v(t) = 
p1 + !2t2(
) a(t) = ��
t!2 sin!t+ 2
! 
os!t�
t!2 
os!t� 2
! sin!t�(d) a(t) = 
!p4 + !2t2
x

y
x

y



4. Integral (4 Punkte)Aus KoeÆzientenverglei
h in ax2 + 2bx + 
 = a(y2 + y20)folgt mit y = x� x0: x0 = �b=a und y0 = pa
� b2=a. Damit lautet das Integral:Z dxpax2 + 2bx + 
 = pa Z dyqy2 + y20Substitution: y = y0 sinh�; dy = y0 
osh� d�;also Z dyqy2 + y20 = Z y20 
osh2 � d� = y202 (�+ sinh� 
osh�)= y202  Arsinh yy0 + yy0s1 + y2y20!= y202 Arsinh yy0 + y2qy2 + y20Einsetzen ergibtZ dxpax2 + 2bx + 
 = a
� b22a3=2 Arsinh ax+ bpa
� b2 + ax + b2a pax2 + 2bx + 
:


