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Solve the following ordinary differential equations (Problems 1-3).
1. ylInydx+(x—Iny)dy =0 (3 pts)
2. xy'=yln(xy) (8 pts)
3. yV'=2y'+5y=e cos2x (8 pts)

Solve the following ordinary differential equations by Laplace transform only
(problems 4 and 5).

4. y"+y=f(@) y0)=0, y(0)=1 (8 pts)
fy= ( 0 O<t<m |

<L 1 #<t<lrn
0 2=«
5. A differential equation system

%z4x——2y+2u(!-—l) (10 pts)

-‘:—I}—}:3x——y+u(t—-1)
dt

1
x(0)=0, y(0)=>

6. Find the point on the surface Z =x* + y* at which the gradient is parallel to the

vector 41 +J +—;- k (8 pts)

7. Find the eigenvalues and normalized eigenvectors of the given matrix

1 6 0
(0 2 1) (8 pts)
0 1 2
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& Find a 2x2 matrix that has eigenvalues 2 and 3 and the corresponding eigenvectors

1 1
(2) and ( 1) (8 pts)
—1, —2M<x < —T
9. fix)={ x, —m<x<m , expandf(x)inan appropriate Fourier sine or
T, TWL<x<2m '

COSINE SETIES. (8 pts)

10. Proof that the Fourier transform of a real odd function is an imaginary function.
(8 pts)
2 2

11. Solve the wave equation 4 % = %—t-;—l of a string of length of 3 subject to the given

condition: u(0,t)=0, u(3,t)=0, u(x,0)=0, % li=o = 2 sin-;f-x + sSINnT X

(10 pts)
12. F = y2i + x23j + (z — 1)?k ; Use the divergence theorem to find the outward

flux of the region bounded by cylinder x* + y* = 16 and the planes z=1, z=5.
(8 pts)



