
SOLUTIONS MIDTERM ADVANCED DYNAMICS | PHY{4241/5227PROBLEM 1 (20 points)1. �L�qi = ddt �L� _qi ; pi = �L� _qi ; for i = 1; : : : ; n :2. L = 12 m _x2 � 12 k x2 :3. p = �L� _x = m _x :4. H = p22m + 12 k x2 :5. _x = �H�p = pm ; � _p = �H�x = k x :6. Combining the previous two equations we �nd_p = m �x = �k x :PROBLEM 2 (20 points)1. L = 12 m _r2 + 12 mr2 � _�2 + sin2(�) _�2�� V (r) :2. 0 = ddt �L� _� � �L�� = 2mr _r _� +mr2 ��� � sin(�) os(�) _� _�2� ;0 = ddt �L� _� � �L�� = 12 ddt �mr2 sin2(�) _�� :3. From the last equation we �nd that angular momentum is onserved:L� = mr2 sin2(�) _� = onstant :As the Lagrangian L does not expliitly depend on time, energyE =Xi �L� _qi _qi � Lis onserved. HereE = 12 m _r2 + 12 mr2 � _�2 + sin2(�) _�2�+ V (r) :



4. Let _�(0) = 0 and � 6= 0; �. Then for all timessin2[�(t)℄ _�(t) = 0 ) _�(t) = 0 ) �(t) = onstant :The motion is in a plane.PROBLEM 3 (10 points)r � ~E = ��0 ; r � ~B = 0 ;r� ~E = �� ~B�t ; r� ~B = �0 ~J + �0 �0 � ~E�t :


