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1. Describe the definition and physical meaning of the following terminologies:

(@ Laplace Transform (4%)
(b) Fourier Transform (4%)
(c) Green’s Theorem (4%)
(d) Stokes’s Theorem (4%)
(e) Conformal Mapping (4%)

Find a general solution of the following equations:
@ y'=y-3x* (6%)

(b) y"—4y' +6y=e" -3 (6%)

(c) x*y"+2xy'=5y=0 (6%)

(d) y"=2y"+y -2y =x>-2x+4 (6%)

X, -3X, +4X, =-7
(&) 12X, +X, -X3+4x, =6 (6%)
X, -3X, =-5

Consider a system in which X, and X, are displacements from static equilibrium positions and the
positive direction is rightward. In case a force F(t) acting on m,, (a) find the equations of motion
for the system, (b) let m;, =4, m, =2, k; =2, k,=2,c=1,F(t) =1, solve the equations. (16%)
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At a point P(4, -4, 7) the stress state referred to axes (X, y, z) isgiven by . _|700 o —a00|MPa,
ij
0 -400 O

determine (a) the stress vector of the point on the section 2x+2y -z =-7, (b) the principal stresses
and the maximum shear stress at P. (Hint: the stress vector at a point on a surface is the product of the
stress state at the point and the unit normal direction of the surface, the principal stresses are
corresponding to the eigen values of the stress state at the point.)  (18%)

A string of length L is fixed at x = 0, L. The governing equation for the string under a forced vibration
is 0%y L 0%y

ox* ¢l ot?
Assuming that y(x, t) = Y(X)exp (iwt), solve the equation using Fourier transform technique. (16%)

=—5(x—%)e‘“’t, where ¢, is a constant and 5(x-%) is a delta function.



