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Q. 1.  Consider two identical masses, m, connected by identical spring with identical spring constant k each and unstreched length L as shown in the Figure below.  One of the springs is fixed to the wall.  The masses are free to move on a fictionless horizontal surface. 
a) Write down the Lagrangian of this system and deduce the equations of motion.

b) If the horizontal surface starts rotating with a constant angular speed  (, derive the new Lagrangian and equations of motion.

Q. 2.
Consider a horizontal spring of unstretched length a and spring constant k.  One end this spring is fixed to the origin of our xy plane while the other is fixed to a simple pendulum of length b (see Figure below).  Every part of our system is assumed to be massless except a point mass m at the end of the simple pendulum.
a)  Let X denote the length of the spring and ( the position of the mass at a given time.  Show that the Lagrangian can be written as 


L = 
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k (X – a)2 + mg b cos(
b)  Write down Lagrangian equations for both X and  (.

c)  Solve the above equations for small  (
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