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1. y"(t)+@’y(t) = F(t) where F(t):{ll te(©7) and F(t) = F(t+27). (20%)
0, te(n2r)

(@) Find 'y, (t) by using the complex Fourier expansion. (10%)
(b) Plot the frequency spectrum of y  (t) . (5%)
(c) Choice the right answer and explain why when cause the phenomenon of Resonance as (5%)
(1) o isodd numbers. (2) o iseven numbers.
(3) o isinteger numbers.  (4) The resonance will not occur.
2. Suppose a uniform beam of length L is simply supported at x=0 and at x=L. If the load per unit

L 0, 0 L
length is given by () = Jwy (x - L), L:;;L , O0<x<3L, r(x+3L)=r(x), and then the
0, 2L<x<3L

differential equation for the deflection y(x) is E,%:r(x), where E, I, and w, are constants.

(40%)

(a) Find the homogenous solution y, . (5%)

(b) Expand r(x) in a half-range cosine series. (7%)

(c) Find a particular solution 'y (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 'y (x) by using the complex Fourier series expansion. (10%)

3. Consider f(X)=x+7, —7m<X<xm
(1) determine whether the function f is even, odd, or neither (3 scores)
(2) find the Fourier series of f on the given interval (-, ) (8 scores)

(3) give the values that the series will converge at x=-n, 0, ©/2, © (4 scores)

(4) use the result of (2) to show %=1-%+%-%+... (5 scores)

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 converge at x=L
(10 scores)
(2) in a cosine series AND give the value that the series will converge at x=1L
(10 scores)

4. Expand f(x):{




-1, —-2<x<0
5. f(x)= =X=
1, O<x<?2
(1) find the complex Fourier series of f on the given interval (10 scores)

(2) find the frequency spectrum of the periodic wave that is the periodic extension of the function
f (10 scores)



