PHZ3113 homework 7.2


(1) 







Elliptical orbit of planetary motion is determined by two parametersand , as:  and , where  is the gravitational constant andis the solar mass. The semi-major axis of the elliptical orbit is . Rewrite the first order differential equation as: , and solve numerically the period for an elliptical orbit whose semi-major axis equals to one AU and whose eccentricity .
(a) 
Determine the value of   in unit of 1/DAY.
(b) Numerically solve the dimensionless orbit equation using the Runge-Kutta method with step  DAY.
(c) Calculate  for  days. Determine the corresponding .
(d) Estimate the area span in five days and from that estimate the period of this planet (hint: use Kepler’s second law, and the area of an ellipse is ).
[bookmark: _GoBack]
(2) Consider a diffusion equation:  in spherical coordinate. Assume , that is, it depends on  and  separately, derive the ordinary differential equation for  and . Solve  for , so-called the stationary solution, with boundary condition .

(3) 







A vibrating string of length with both ends fixed satisfies the equation: , where is a constant. Given initial condition that atthe string is at rest and has the shape of, find the solution . List the first three , , and . Find the smallest time such that . What is the physical meaning of the quantity?
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