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(1, 20%) Find the general solutions of the following ordinary differential equations:

(a) (x’—l)%:xy (10%) (b} %+2y=oosx (10%).
. . . . .3 .3 d

(2, 20%%) Derive the following formulas involving del operators (V =1§&—+ J-a—y- +k§):

(2) Vx(UA)=(VU)xA+U(VxA) (10%)

) Vx(VxA):V(V-A)—V’A (10%),

where U is the scalar function and A the vector function of x, y, and z,-and has partial
derivatives.

(3, 20%) Derive the scale factors, &, 4, and h, of a spherical coordinate (r, 8, ¢). Itis
noted that the differential of arc length ds is determined from ds® = A’dr® + h2d6* + hyd¢*.
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(4, 20%) Find the inverse of { 2

S = 2
— O -

with Gauss-Jordan elimination and check the

—

result.

(5, 20%) Find the general solutions of the following partial differential equations:

'z o’z 9’z _ 0, 9z
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9%z _ o
gz-— %+5y—2——0 (10/0)




