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(10%) Solve the following first-order ordinary differential equation with initial values.

v + 3y =5¢¥ - 6;y(0) =2

2. (10%) Write the general solution for the following second-order ordinary differential
equation.
y'=2y"+10y =0

3. (10%) Compute the following Laplace transform. f has period of 6, and

5 forO0<t<3
) {O for3<t<6

4. (12%) Find the recurrence relation and use it to generate the first five terms of a power

series solution about 0.

y—xy=1-x

5. (8%) Determine whether the vectors are linearly independent or dependent in the

appropriate R”".

2i, 3j, 5i-12k, i+j+k  in R®
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6. (15%) Consider a matrix A

=3

-4

(1) (8%) Find the eigenvalues and the corresponding eigenvectors of A.
(2) (7%) Use Cayley-Hamilton theorem to compute A%,

-

7. (15%) Write the Fourier cosine and sine series for f{x) on the interval. Determine
the sum of each series.

fx)=1-x%, 0<x<2

8. (10%) Use the Fourier transform to solve the following differential equation.

y'+6y +5=68(t—-3)

9. (10%) Consider the following complex equation, find « and v so that = u + iv.
Determine whether the Cauchy-Riemann equations hold for all points (x, y) and
determine whether fis differentiable for all z.

f2)=22~iz
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