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1. For a differential equation 2xy’ + y=0
a.  (2%) Show that 2xy’ +y = 0 can be written as ydx + 2xdy = 0
b. (4%) Solve the differential equation using separable method
C. (2%) Is this differential equation exact?
d. (7%) If yes, solve. If not, look for an integrating factor and solve.

2. Solve the initial value problem, y” — 6y’ + 9y = 3,
a. (3%) Solve the homogeneous solution
b. (5%) Solve the nonhomogeneous solution
c. (2%) Solve the initial problem, y(0) = 1, y'(0)=1

3. (15%)
Using Frobenius Method to solve x%y" + (x2 + x)y’ — y = 0. Try to identify the series as expansions
of known functions. Show the details of your work.

4. (20%)
Use Laplace inverse e solve the following equation:
1.151s + 0.1774

s* + 0.739s3 + 0.921 52

Y(s) =

5. (20%)

02T aT .
mtx== 1n0<x<1,fort>0

with the boundary conditions of

T=0 atx=0,fort>0

ax

T=a atx=1,fort>0

and the initial conditionof T=a att=0,in 0 <x <1
Find the solution of T(x, t).

6. (20%)

Find the finite Fourier consine transform of the function:

B f(0)= {f for0<x<05 (1'0%)

1 for05<x<n
b) f(x)=e™ 0<x<~x (10%)




