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Ordinary Differential Eq uétions

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

@ Y+y=-x/y (5%)
(b) ¥'+4y'+3y =65c0s(2x) (5%)

Y/'=y,+y,+10cosx
©)

¥5'= 3y, — ¥, —10sin x» [I0d 1 and y2 =7 (5%)

2. For a homogenous ODE given as: -
2.1

x>y"-3x*y"'+6xy'~6y =0 . (1)
'(a) Find three solutions yi(x), y2(x), and ys(x) that can form a basis of
solutions, show that they are linear independent, for Eq. (1). (5%)
(b) If there is a non-homogenous term »(x) = x'Inx of Eq. (1), then Eq. (1)
theenines & y"! '—3x2 y'+6xy'—-6y = x*Inx 2)
find the particular solution for Eq. (2), yx(x) = 7 (5%)

Partial Differential Equations
3. Use separation of variables to find the solution. (10%)
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4. A model for the motion of a vibrating string whose ends are allowed to
slide on frictionless sleeves attached to the vertical axes x=0 and x =L is
given by the wave equation and the Boundary conditions are:

Ou
ox

ou,

=0, =0, t>0
=0 ) Ox |x=L

=

=g(x), 0<x<L

' ou
u(x,0) = f(x), _é_t—mo

0. L
Find the displacement u(x,t) (15%)
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Laplace Transform and Fourier Analysis

5. Solve the integro-differential equation Y (t)=1-e # L J’(T)ez dt .
¥(0) =1(10%)

6. f(x)=x% 0<x<2xm, f(x)=f(x+27)
(a) Find the Fourier series. (10%)

\

(b)Evaluate Z_LT =? (5%)

Linear Algebra and Vector Analysis

7. Solve the following linear systems
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8. Inscribed circles on the sheet metal surfaces are routinely used to
investigate the forming limit diagram (FLD) of industrial stamping
processes. The deformed sheet stretched from a point P:(xy,%5) to Q:(y1,¥2)
can be experimentally measured in a specific direction (principal
direction) such that the eigenvalue problems can be applied. The solution
procedure typically starts from a boundary circle x; +x; =1and stretches

ordiog

;2 /;1’2

where /- /% are ezgvenvaiwms The transformation matrix

w]_[05 15~
2 15 05_||. canbe

determined experimentally. Please solve eigenvalues and eigenvectors to )
find the principal directions and indicate the shape of the deformed o
boundary. (10%) &

A is designated as J = Ax ; or [
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