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, 1 O0<t<2
L Solve y7+2y= {0 {>2 0 ¥(0) = yr(o) =0 by Laplace transform, and
using unit step functions. Please leave the unit step functions in the answer. (10%) g@j’“
2. 1f r(x)=x", 0<x<2rx , (X)) =r(x+27) o T
£
(a)Find r(x) in the Fourier series (6%) o
. . | pr
(b)Evaluate 3 —=? (3%) L"
n=l 1 R

@ #t+l

(¢) Evaluate Z -

=2 (3%)

o0

(d)Evaluate Y

R
‘7] (zn_l)z_ (34)

3. Find the solution for the following ordinary differential equations (ODEs):

' -1
(a) VHXy=Xxy ~  30)=3. | , (5%)
(b) 2xtan ydx + sec” ydy =0 (5%)
(©) X' ¥"=3x'+3y=3Inx-4, y(1)=0, '(0)=1 (5%)

4. Referring to the following figure, find the equation that can describes (models) the motion
of the mass as a function of time, (), and solve the modeling equation if the initial
position and velocity of the mass are both zeros, i.e., ¥(0) = 0 and y’(0) = 0.

(10%)
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5. There are nine components of stress states acting on an infinitesimal element as denoted in
(a) and can be transformed into the axes of principal stress as (b).

o, o, o, o, 0 0 70 20 0 1, =105
(@jo, o, o,  (B)O o, 0| (c) |20 35 0| (d) {I,=-2050
o, a, o. ¢ 0 o, 0 0 0} 1, =170700
The magnitudes of principal stress, o, are the roots of o, -ILo, —I, =0. Using the

concept of eigenvalues, please deduce I, =0, +0, +0,,I, =—(0,0, +0,0, +0,5,),

I, = 0,0,0, (5%). Furthermore, please find the principal stress for the stress state of (¢)
and (d), respectively (10%)

6. Please find the work required to move a particle by force F(x% ~ yz + xcos(2)k ) along the

path C(x=¢*,y =1,z = m;0 <t <3 ) from point Q(9,3,3x) to point P(0,0;O) by calculating the

3 T
integral - _[ FdR =~ _f Fdx+ Fdy+F.dz (10%) |
I 0 ‘ :, ]
i o “
7. Use separation of variables to find the solution.(10%) j«i !
du  Fu + H
ax oy  ° | —

8. The twist angle of a torsionally vibrating shaft (see figure) of unit length is determined

from:
CR I
a” =i P o ol W
80,9 =0 %‘j}_[:o,ho
B 0)=x %ﬂw: 0 O<x<1




