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1. (10%) Solve the following first-order ordinary differential equation (ODE) (1). Find the general
solution y(x).

2. 7(10%) Solve the exact ODE (2). Find an implicit general solution.

| d
cos(x +y) + (3y? +2y+cos(x+y))d—z= ———=(2)

3. (10%) Consider the second-order linear homogeneous ODE (3). Find the general solution.

d?y dy
d—ﬂ+3a-;c-+2y—0 ———(3)

4. (10%) Solve the ODE (4). Find the general solution y(x).

ay B .
E=(x+1)e y? ———(4)

5. (10%) Find the Laplace transform of the function f(t) = e**coswt. Show the details of your work.

6. (10%) Solve the ODE (5) using Laplace transform method.
y'-y=t  yO=1y@=1 ——=(5)

7. (10%) Solve the linear system below given explicitly or by its augmented matrix. Show details.

Xy — Xy +x3 =10
—X1+ Xy — X3 = 0
10x; + 25x3 = 90
20x4 + 10x, = 80
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8. (10%) Find the inverse of 3x3 Matrix A

-1 1 2
A=13 -1 1
-1 3 4

9. (10%) Find the Fourier transform of f{(x)=1 if Ix{<1 and f{(x)=0 otherwise.

10. (10%) Are there any real applications of Fourier transforming? Please describe them in detail with
examples.
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