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Evaluate the following integral
o 3
/ e™* cos(2az) dz,
0

by the residue theorem.

Note that f{° e~ dz = \/z/2.

Consider the mass-spring system of Fig. 1, where y, & y, are displacements from
static equilibrium positions and the positive direction is downward. Neglect the mass
of spring themselves, and assume that damping is negligible. If there are external

driving forces Fy(t) and Fy(t) acting on my & mg,'respectively, then the motion is
governed by \
: AN
myyy —kyyy + ka(ys — 1) + Fi(t)
~ka(y: — v1) — ksya + Fa(t)

"
may;

Let T .
y

- 11(0) = 43(0) = y2(0) = y2(0)

my = 4 kl =2
ma; = 2 kz =2 I
ks =1 Y,

Find y»(t) by solving the differential equations using Laplace transforms.
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Consider the nonlinear transformation from (z,y,z), to a new set of coordinates
denoted by (¢*, ¢%,¢%), and
1
2 . 9
T = a— —
q" sin( a)
2 g
v = a-(a-g)cos()
3

zZ = q

where (z,y, 2) is the cartesian coordinate. Determine the fundamental metric g;; for

the new coordinate system.

Solve the following integral equation for y(z)

® y(u)du 1
./—oo (z—u)2+a2 =$2+b2’ 0<a<hb.

Hint: make use of the convolution theorem of the Fourier transformation.

Given: The Fourier transform of ;,i—c;, with ¢ > 0, is

e

z? + ¢? -0 23 + ¢?
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(/6;) 5. Solve the following ODEs for y(z) and P(z)

gﬁ—P =sinz
B.C.: % o~ =y(0) = P(0) =0

6. Write down the characteristics of the following PDE and solve for é(z,1):

(4%

2 2
%?=ﬂ% , B =constant > 0

LC.: ¢(z,0)=1z , 9 = co8Z

.5? t=0

3 7. Suppose a and ¢ are real numbers, ¢ > 0, and f is defined on [-1,1] by

f(z) = { z%sin(z™¢) if z#£0
o if z=0
Find the sufficient and necessary conditions such that
a) f is continuous (3%)
b) f'(0) exists (3%)
c) /' is continuous (4%)

d) /"(0) exits ‘ (4%)




