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|1. [Ordinary Differential Equations] (15%)
A given curve y = f(x) passes through the point (1, 1). The intercept of y axis for all the tangent lines

of the curve are equal to the x coordinates of the points of tangency. Find the equation of the curve.
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2. [Laplace Transform] (10%)

Use two different methods to find the inverse transformation £ [ e ]

3. [Linear Algebra] (10%)
Find the values of & so that the vectors[l -2 3 2],[2 k£+1 6 §],and [-1 3 2k-1 -1]

are linearly independent.

4. [Vector Calculus] (15%)

Given the motion on the curve r(¢) =costi+2sintj, find the points (coordinates) with maximum
speed and acceleration. Also find the tangential acceleration a, of the motion.

5. [Fourier Series] (15%)
Find the Fourier series for a given function f (x) with intervals specified:

f(x)y=x, —w<x<m,
f(x+2kn) = f(x), —o<x <o and k = tinteger.

6. [Residue Integration] (10%)
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with four simple poles at z, =e*, z,=¢*, z;=¢ *, z,=e* onafullcircle.

7. [Partial Differential Equation] (25%)
(a) What are the names of the three types of PDE and a typical field of application in each type? (5%)
(b) Solve the following PDE using the Method of Separation of Variables: (20%)
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Ou_ 20U 0 for 0<x<L, 1>0;
ot Ox .
for the motion of a string released from rest, subject to
boundary conditions #(0,7) =0, u(L,t)=0, ¢>0;and

Ou(x,0) O)
0

initial conditions #(x,0) = £(x), g(x)=0, 0<x<L.







