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MATH 301 EXAM 2 (Term 142)

Q:1 (748 points) Find the following:

1
(a) £t {s(s n 1)2}, by using convolution,

_ _ sin(t), 0<t<mw
(b) Write f(t) = { ecos(t), t>w

in compact form using unit step function and find its Laplace transform.
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Q:2 (54545 points) Find the following:

(a) £ {te % cos 3t},

(b) L{f(t)}, where f(t) :{ sl UnEsl
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Q:3 (12 points) Solve the following boundary value problem using Laplace transform

y" 4+ 9y = cos 2t with y(0)=1,y(5)=-1
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t
Q:4 (12 points) Solve the following Volterra integral equation f(¢)+ 5 [ f(7)(7 — t)*dr = 1+t.
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Q:5 (10 points) Solve the following initial value problem using Laplace transform

Y’ + 6y’ + 10y = &(t — 2m) with y(0) = 1, y'(0) = 1.
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Q:6 (10 points) Show that fi(z) = 2® and fy(x) = 2% + 1 are orthogonal on [—1,1]. Find
values of @ and b such that both f;(z) and fa(z) are orthogonal to f3(z) = ax + bz* + z*.
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Q7 (14 points) Find the Fourier series of the function f(z) = { © =3 <% <0
s points) IFin e Fourier series of the function f(z) = coim D CFET
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Q:8 (844 points)

(a) Find the half-range Fourier cosine expansion of f(z) =sin4z, 0 <z < B
(b) Use part (a) to show that i ! -
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