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MATH 333 EXAM II (Term 221)

Q:1 (6+6+6 points) find the Laplace transform of the following:

I t<1 : i,
(a) f(t) = { o p>1- Using definition.

(b) f(t) = sin(2t + 3) using formulas

(c) f(t) = cos®(2t) using formulas
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Q:2 (12 points) Solve the initial value problem using Laplace transform

y'+5y +6y=0, y0) =1, y(0)=1
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Q:3 (12 points) Use Laplace transform to solve the boundary value problem

v +2y +y=0, ¥y'(0)=2, y(1)=2.
Hine: Let y(0) = a, solve the problem and find a.
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Q:4 (12 points) Use Laplace transform to solve the integral equation

f(t) = 2t—4/f(t—7) sin(7) dr
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Q:5 (12 points) Show that the set {1, Ccos n_7r$} , n=1,2,3,--- is an orthogonal set on (0, p).
p

Find norm of each function.
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0 -1<z<0

Q:6 (12+6 points) (a) Find the Fourier series of the function f(x) = { r 0<z<1’

—rT<z<0

1S given as
0<zx<m &

(b) Fourier series of f(z) = { 1?2

n? n n3m

o) = %2 + g lz(_l)n cos(nz) + <<_1)n+1” LAY - ”) sin(na:)]

2 1 1 1
Use this Fourier series to show that 71T—2 =1- 5 + 322 + -
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Q:7 (a) (12+4 points) Find the eigenvalues and eigenfunctions of the boundary value problem
2y’ +ay + Ay =0, y(1) =0, y(5) =0.

(b) Put the differential equation in self-adjoint form and give an orthogonality relation.
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