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— ~ Consider the first-order differential equation y’ = —47" .

1. (10%) Find the general solution.
2. (10%) Find the solution for the initial condition y(2) =3 .

= ~ Consider the second-order differential equation y'’ +y = cosx — sinx .
1. (5%) Find the general solution of the homogeneous ordinary differential equation
(ODE).
2. (5% Find the particular solution.
3. (5%) Find the general solution of the nonhomogeneous ODE.

= ~ Consider the third-order differential equation y""’ —3y” + 3y’ —y = e¥/x .
1. (5%) Find the general solution of the homogeneous ordinary differential equation
(ODE).
2. (5% Find the particular solution.
3. (5%) Find the general solution of the non-homogeneous ODE.

9 ~ 1. Find the Laplace transform of f(t) = cos(wt + 6) . (10%)

s+1
s2+49 °

2. Find the inverse Laplace transform of F(s) = (10%)

w N
e L{cos wt} = )

s2+w?

(Hint: L{sinwt} =

-1 1 2
% ~1.Findthe inverseof A=]|3 -1 1] . (10%)
-1 3 4
1 -1 0
2. Find the eigenvalues and eigenvectorsof A=|-1 2 —1| .(10%)
0 -1 1

7% ~ Find the Fourier transform F(e %) of f(x) =e ™ if x >0 and f(x) =0 if x <
0 ;here a >0 .(10%)



