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1. A periodic function f(x) with period L may be expanded as a corhplex Fourier

i2m " x
L
series f Z a, € . First, find the equation for a, (4%) and then use

n=—uoo

it to expand the following periodic function as a complex Fourier series (6%). ‘ T
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2. (10%) Evaluate { = J.O _—————3‘ 5 0
: + 2¢os

1 2 0 1 '
3. (10%) The matrix C= AB, where A:[,‘; OJ and B:[3 2}. Find the

eigenvalues and eigenvectors of the matrix C.
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4. (10%) Find the inverse Laplace Transform of the function F(s) = ,
(s +a)(s +b)

where a#b.
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5.1faforce F isgivenby £ = (x2_+ yi+ Zz) (l x+jy+kz ),whcre
{,j ,and k are the unit vectors in the x, ¥, and z directions, respectively. Find

(a) (5%) §7 F,

(b) (5%) Vx F.
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6. Consider a mass-spring system with m =2 kg and k=18 nt/m.

(a) (3%) Determine the natural frequency of the system in units of rad/s.
(b)(3%) Add a damper so the system is at critical damping. Determine the damping

value, including its unit.
(€} (12%) A periodic driving force 4sin(37) nt is applied to the damped system.
Given zero initial displacement from the equilibrium point and zero initial velocity,

find the displacement y(¢) of the mass as a function of time 7.
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7. (12%) Find the general solution of the ODE: 4xy" + 2x)' — xp=0.
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8. Consider a perfectly homogeneous elastic string of length L = 120 c¢m and the “i‘ J
speed of wave ¢ =400 m/sec. The string is fastened at both ends x = 0 and x = L.
The initial ve10c1ty of the string is zero and the initial deflection (in centimeters) is
0.02 x, 0<x<40;
Jx)= |
0.01 (120 - x), 40 < x <120.
(a) (13%) Find the Fourier series solution of the deflection u(x,2) of the string.

(b) (4%) Sketch the solution u(x,#) for¢=0, 1,2 and 3 msec.

(c) (3%) Determine the frequency (in Hz) of the fundamental mode of the string.

What happens to the fundamental frequency if the tension in the string is doubled?
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