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1. y"(t)+@’y(t) = F(t) where F(t):{l’ te©7) and F(t) = F(t+27). (20%)
0, te(r2r)

(a) Find Yo (t) by using the complex Fourier expansion. (10%)

(b) Plot the frequency spectrum of y () . (5%)

(c) Choice the right answer and explain why when cause the phenomenon of Resonance as (5%)
(1) @ isodd numbers. (2) o isevennumbers.

(3) @ isinteger numbers.  (4) The resonance will not occur.
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(c) 3) w is integer numbers.
2. Suppose a uniform beam of length L is simply supported at x=0 and at x=L. If the load per unit length is given by

0, O<x<L

()= dw,(x- 1), L<x<aL’ 0<x<3L, r(x+3L)=r(x), and then the differential equation for the deflection y(X) is

0, 2L <x<3L

El g: r(x), Where E, I, and W, are constants. (40%)
dx

(@) Find the homogenous solution Y, . (5%)
(b) Expand r(X) in a half-range cosine series. (7%)
(c) Find a particular solution Yy, (X) by using the Fourier series expansion.(10%)

(d) Expand r(X) inacomplex Fourier series and plot frequency spectrum of r(X) . (8%)

(e) Find a particular solution Yo (X) by using the complex Fourier series expansion. (10%)

@ Y :C1+02X+CSX2+C4X3

(b) r(x)=a, +Za cos % ao—— r( Ydx =
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3. Consider f(x)=x+rx,

—TT<X<1m

(1) determine whether the function f

neither

is even, odd, or neither (3 scores)

(2) find the Fourier series of f on the given interval (-m, ) (8 scores)

a, :i_[” (X+7m)dx =27
72' -

a, =lj” (x+7)cosnxdx =0
/i

bn

= iJ'” (x+ ) sinnxdx = _—2(—1)”
e n

f(X)=x+ i%z(—l)” sin nx

(3) give the values that the series will converge at

x=-x, 0, ©/2, © (4 scores)
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(4) use the result of (2) to show %: 1-%+%-%+ ... (5 scores)
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X for 0<x<L/2
L-x for L/2<x<L
(1) in a sine series AND give the value that the series will convergeat x=1L
(10 scores)
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(2) in a cosine series AND give the value that the series will convergeat x=L

(10 scores)
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(1) find the complex Fourier series of f on the given interval (10 scores)

we make use of the following identities due to Euler's formula:

ein;r — —inz ( 1) e—2in;z- :1, Inzz/2 ( |)

Identn‘ymg p=2 we have
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(2) find the frequency spectrum of the periodic wave that is the periodic extension of the function f (10

scores)

The fundamental periodis T =4,s0 w=2z/4=x/2 and the values of nw
are0, +7/2, tx, £37/2,---. From Problem 1, ¢, =0

and |cn| =(1-(-1)")/nx . The table shows some values of n with corresponding

values of |cn| . The graph is a portion of the frequency spectrum.

n -5 -4 -3 -2 -1 0 1 2 3 4 5

C 0.1273 | 0.0000 | 0.2122 | 0.0000 | 0.6366 | 0.0000 | 0.6366 | 0.0000 | 0.2122 | 0.0000 | 0.1273
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