PHZ3113 homework 3

1) For a ‘vertically driven’ simple pendulum of mass m and length l, the Lagrangian is  with  and . Here  is the driving force. Use Legendre transformation to form the Hamiltonian in terms of canonical momentum  and coordinate .
2) 

[bookmark: _GoBack]Given Van der Waals equation (in its reduced form):, calculate the expansivity under constant pressure, . (Hint: Use the ‘tumbling relationship’ and express expansivity in terms of volume and temperature).

3) In quantum mechanics, momentum is an operator:  Use variable change to show that the z-component of the angular momentum:, when expressed in spherical coordinator, is: 

4) 

Given thatis an exact differential, i.e., , prove that: .

5) 
Define enthalpy: , and heat capacities , , demonstrate that . Finally, calculate  for Van der Waals gas (in reduced form):as a function of  and . (hint: use the energy equation:  ).

6) 





The real 2D function satisfies the differential equation . By changing to new variablesand , show that the function is, in fact, a function of only, ie, the differential equation reduces the degrees of freedom to 1-degree of freedom. (hint: show that   ).
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