Physics-507

Homework Set (5)
This set is due by Sunday 7th of Muharram, 1435 (10th of November 2013) at 10.00 p.m.

In all homeworks, please solve fully and clearly, state assumptions, and comment wisely (when applicable).

Please circle your final answer, and identify which of the multiple choices is the correct answer.

You should feel free to interact liberally with your fellow colleagues; yet, make sure that your submission reflects your understanding of the solution to the problem.

I wish you well, wa assalam alaikum!!

Zain Yamani

Phys-507 Instructor
Question-1:

A small object is placed on top of a spherical shell of radius R. It is slightly displaced and the object slides without friction on top of the shell.

1- Use Newtonian mechanics to find the angle at which the object is no longer in contact with the sphere.

2- Use Lagrangian mechanics (with undetermined multipliers) to find that angle.

Note: please try to explain (in words) what you are trying to do as you go through the analytical steps.

Question-2:

Determine the Hamiltonian and the canonical equations for an Atwood machine
Question-3:

The orbit equation for the inverse square law central force problem can be cast in the form of a conic with one focus at the origin (cf. Goldstein Eq. 3.85).

Write a computer code that shows the trajectories of hyperbolic, parabolic, elliptic or circular orbits.

Question-4:

Solve GS problem: 3-11

