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1. A function y = y(x) satisfies the 1%-order differential equation:

2xy% +4X+ 3y2 =0
(a) Doesthe differential equation satisfy the “Condition of Exactness’ ? (10%)
(b) Solve the differential equation using the method of integration factor. (10%)
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2. Consider the differential equation pa = —E C.e +/,z(a 5 +_8_) , Where n, p, i, C,, and w are
s r< ror

N .
arbitrary constants, +—1=i,and u(r,t)=> v, (r)e"".
n=0

(a) Reduce the equation given above to Bessel's equation. (10%)
(b) The general solution of the Bessel’s equation given in part (a) is
V(1) = A J (B n2%7) 4 B Y, (B 597y + 1S
a a pNw
where A, B, @, and 5 are arbitrary constants. The boundary conditions are
Vo,=0 when r=a,
oV,
or
Find A, and B, (10%)

=0 when r=0.

3. Consider the following linear equation with 3 unknownsx, y and z:
ay+z=»hb
ax+bz=1
ax+ay+2z=2

Determine constants a and b (if any) such that the system possesses the following:
(a) A unique solution. (5%)
(b) A one-parameter solution. (5%)
(c) A two-parameter solution. (5%)
(d) No solution. (5%)

4. Evauate the followings:

: . . 2, 0<t<3
(a) the Laplace transform of the piecewise function f (t) = { 5 t>3 (7%)
(b) the inverse Laplace transform of G(s) = % . (6%)
s°(s” +b?)
. s’+b*  _
(c) theinverse Laplace transform of H(s) =1In = (7%)
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5.Givenamatrix A=|1 0 0|, construct an orthogonal matrix R from A. (20%)
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