
ADVANCED DYNAMICS | PHY 4241/5227HOME AND CLASS WORK { SET 6(February 8, 2010)(22a) Consider the Lagrangian L = 12 m _x2 � 12 k x2 :1. Name the system whih this Lagrangian desribes.2. Is the energy onserved? Y/N.3. Is the (linear) momentum onserved? Y/N.Due February 8 in lass (3 extra points).(22b) Let the interation of two point partiles be desribed by a potential whihdepends only on their distane:L = m12 ~v 21 + m22 ~v 22 � U(r) ; r = j~rj ; ~r = ~r1 � ~r2 :1. Is the energy of this system onserved (with reason) (2 points)?2. De�ne the enter of mass vetor ~R = ~R(t) by M _~R = m1 _~r1 +m2 _~r2, whereM = m1 + m2 is the total mass, and �nd the general solution for ~R(t)(2 points).3. Use the speial solution ~R = (m1~r1+m2~r2)=M , to express ~r1 and ~r2 through~R and ~r (3 points).The enter of mass (m) systems is de�ned by ~R(t) = 0. Show the followingequalities in the m system:4. Tm = m1 ~v 21 =2 +m2 ~v 22 =2 = �~v 2=2 with ~v = _~r and � the redued mass.Express � through m1, m2 and M (3 points).5. ~L = ~r1 � ~p1 + ~r2 � ~p2 = �~r � ~v (2 points).Due February 10 in lass.Read M&T hapter 8.1 to 8.7. Due February 15.


