高等工程數學第一次作業
繳交日期：94/10/10
1. 
Verify that
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is separable (in spherical polar coordinates.) The function  f , g and h  are functions only of the variables indicated  ; k2 is a constant.

2.

An atomic (quantum mechanical) particle is confined inside a rectangular box of sides a,b, and c. The particle is described by a wavefunction Ψ which satisfies the Schrodinger wave equation
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The wavefunction is required to vanish at each surface of the box (but not to be identically zero). This condition imposes constraints on the separation constants and therefore on the energy E. What is the smallest value of E for which such a solution can be obtained？
3. 
For a homogeneous spherical solid with constant thermal diffusivity K and no heat sources the equation of heat condition becomes

[image: image3.wmf])

,

(

)

,

(

2

t

r

T

K

t

t

r

T

Ñ

=

¶

¶


Assume a solution of the form
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and separate variables. Show that the radial equation may take on the standard form
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The solutions of this equation are called spherical Bessel functions.
4. Please solve the following P.D.E. system.
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with u(0,t)=u(1,t)=0

    u(x,0)=f1(x)

    ut(x,0)=f2(x)

5. Please solve the following P.D.E. system.
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