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1. Prove that any matrix can be written in the form of A=B+C if
matrix B is Hermitian and matrix C is skew-Hermitian. (10%)

d’ d .
dxg)—SZl%+6y=4e—"+SSmx , where

y=f(x) using the method of undetermined coefficients. (15%)

2.Find the particular solution- of

3.Let 7() be continuous ono<t<w, and f'¢) be piecewise continuous
on every finite interval contained for ¢>0. If the Laplace
transform is denoted as 2{f()}=F(s) proof the theorem of Laplace

transform of a derivative, 2{f')}=sF(s)-£(0) (5%).

4. Using the Laplace transformation solve the initial value problem,
y"+3y +2y =sin2t, where »(0)=2 and y'(0)=-1 (10%)

5.The governing equation for the problem of 1-D unsteady state

oT o°T

heat conduction without convection effect is = K57 where K

oz

»
is a constant value, unit [K]:[%]—], and T(z:) is the temperature
distribution as a function of depth and time. Find the solution at

" the initial condition 7T(z=0)=7, and the boundary conditions of

T(z=0,)=T,/2 and T(z=w,)=T,. (20%)
: 1 Ty
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6. The velocity potential of a flow field is given by u(xy)=3n>-x>. Is
the velocity potential a harmonic function? If yes, please find its
corresponding conjugate harmonic function. (10%)

7.The velocity of a flow field can be expressed by
u(x, y,z) = 3%+ 2%’y —e")j+ 2z~ ye )k, where (i,jk) is the unit vector in
the direction of each velocity component. Is the flow
irrotational? If yes, please find the velocity potential that can-
indicate the velocity by the definition of u=v¢? (10%)
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8. A cardioid can be expressed by r=a(l-cosd) where 0<éd<2z. Find
the area of the cardioid. (10%)

9. Proof the identity cos3x=%cosﬁ+%cos30 using the Fourier series

expansions. (10%)




