
Universit�at Karlsruhe Institut f�ur Theorie derKondensierten Materie�Ubungen zur Theoretishen Physik A WS 02/03Prof. P. W�olfle Musterl�osungDr. M. Greiter Blatt 21. Integrationsmethoden(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 = sinh x osh x� Z dx sinh2 x = sinh x osh x� Z dx �osh2 x� 1�= sinh x osh x + x� Z dx osh2 x (Au�osen nah Z dx osh2 x)2. Bahnkurve II(a) v(t) = � r! os!t�(b) v(t) = p2 + r2!2 os2 !t() a(t) = � 0�r!2 sin!t�(d) a(t) = r!2j sin!tj



3. Bahnkurve III(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
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4. IntegralAus KoeÆzientenvergleih 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 + :


