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1. (a) Find the solution of the following differential equation
y' =y +y=Ly(1) =4y (1) =-2. (10%)
(b) Find the recurrence relation of the following differential equation and generate

the first five terms of a power series solution about 0.

y'—(1=-x)y +2y=1-—x2 (10%)

2. Use the Laplace transform and convolution to solve the following integral

equation f(t) =—1+4+t—2 fotf(t — 7)sin(T)dr. (10%)

3. (a) The period of f(x) is 5. Write the complex Fourier series of f(x) = e™* for
0 < x < 5. Determine what this series converges to. (10%)

(b) Use convolution to find the inverse Fourier transform of the following function

W WS 0
(+iw)2+iw) (10%)
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4. Let L: R? — R3 be the linear transformation defined by L(x)=(x2, x1+x2, x1-
x2)”. Find the matrix representations of L with respect to the ordered bases {uj,
uz} and {b1, by, b3}, where wi=(1, 2)7, uz=(3, 1)" and bi=(1, 0, 0)7, bo=(1, 1,
0)T, bs=(1, 1, 1)". (15%)

5. If F(x, y, z)= xzitxyzj-y?k, find the curl and divergence of F. (15%)

6. Let u be harmonic in the interior of a rectangular region 0 <x <a, 0 <y <b, so
that

U, y)tuplx, y)y=0 (0<x<a,0<y<b).

These values are prescribed on the boundary (Figure P6):

u(0, y)=0, u(a, y)=0 (0<y<bd),
u(x, 0)=Ax), u(x, b)=0 (0 <x<a). (20%)
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