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1. Using the method of variation of paremeters to solve the differential equation. (16 %)

y"—iy’+iiy:x2+1 o oaew
x X

2. Using the method of Laplace Transformation to solve the initial value problem of (t).

(17 %)

M =

V' 4y +3p=¢' with 30)=0 , =
Yirdy+dy=e with y(0) e

3. Givenacurve C: Flt)=coshe7 +sinhe, (13 %)
(a) Find a tangent vector 7(r) and the corresponding unit tangent vector als). (5 %)
iz - : s T
(b) Find #(r) and alf) atthe given point #: E,g,oj. (5 %)
\

{c) Find the tangent at . (3 %)

4, What kind of conie section (or pair of straight lines) is given by the quadratic form
4x,x, + 3%} =17 Transform it to principal axes. Express x" =[x, x,] Interms of the new

coordinate vector ¥ =[y 3] (10%)

5. Using Green's theorem, evaluate the line integral fr F#)edr counterclockwise around the

boundary C of the region R, where F:[%,e’lnxr?.x , Ril+x'2y<2. (10%)
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6. A two-dimensional rectangular plate is subjected to the boundary conditions shown as below.
Derive an expression for the steady state temperature distributions T{x,y) with solving the
heat conduction equation. (17 %0)

¥

The heat conduction equation is :
FTN 0T g
o @t
Please find the solution in sin, cos, sinh, cosh series functions by the method of separation
variables.

-1

_There is a partial differential equation of one dimensional wave equation to modeling
vibrating string. The equation, boundary and initial conditions are following.

3. 2
Z_E =it zx—? ,u(0,0) =0, u(l,t) = 0 for all time.

The initial profile of the string is ,
%Ex,when O<x<ild,
Bx) = %
Zol -z, when i 2ex <l
~ ‘
initial velocity is zero, g{x) =0,

Please find the solution in sin, cos series functions by the method of separation variables.
(17 %)
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