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Find a general solution for a non-hemogeneous linear system of ordinaty differential equations:
-3 1] [-6] ., - . -
Y=Ay+tg = ] R 5 |? by undetermined - coefficidnt method and by Mettiod of
Diagonalimtinﬁ. ' :
(2} (15%)

Solve the initial value problem y"-p =1, J(@=1andy'(0)=1 by Laplace Transform.

(3) (1029} -
Consider the finction f(x,y,2)=4(x* + )~ 2% . The surface defined by f{x,7,2)=0 isacone. Find the unit
normal vector on the surface of the cone  f(x,,2)=0 at the point P, whose coordinate is (1,90, 2).

e

(4) (10%;) .
!
Compurte the line integral _[ F(ty» ar where F(ry=5zi+xvi+x’zk andthe path C is a parabolic with
[y 1

rO)=4+4+5k, 05721,

{5) (10%) )
Find the eigenvalues and eigenvectors for the following matrix
~2 2 =3 '
2 1 -6
-1 -2 D
(6) (7.5%)( 2 95:) |
A periodic function u(t) = u(s +—%m£) can be written as Fourier series #(f) = g, + . @, cosnax +> b sinnax.
LY nml
Which of the following statement is correct.
O et T o
@ @ :
! net 0 if-zle<ic a,=0, b =0forn=2
= :
Isinaw If0<i<z/w
2 u(t)=(t+ 7/ oY a,=0fornz1
3 u(f) = 1* ' 18,=0, fornz1
4 W= ' a,#b %0
¢ 5 u=e™ a,=0
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- Which of the following PDE plus boundary (initial) conditions set leads to analytical solution.
- |Prob.]PDE Range BC ~ 1C

U (&' ., [0, W0,y =4 w0 = F(x)
SV *losx<L 0 |wzn=3 #x,0)= g(x)

2 1fu g, |HGLD, u(x,0)= f(x)
TV gxxzg a(x.0) = g(x)

3 Fu 5, |HxD, w(0,0) = f(1) wx,0)=0
F”?"‘ D<x<L (L =0 #(x,0)=0

4 E?‘_= sziﬂ H(x,f}, i u(x,ﬂ) = f(-x)
ot fx<oo

5 Fu ., |e#=t) #(0,3,55=0, u(x,0,6) = 4 [u(x,0= f(x)
3 B ogrs L 0<y<Lis(Ly)=0, u(x,1.0)=0]#(x0)= g(x)

5 _33‘3 e u(r,t) u(R,#) = Const. _ alr,0)= f(r)
ar 0<rgR _ w(r0) = g(7)

7 jdu = o* Yy wx.1), & - u(02)+5 -# (0.0 =0 |u(x0)= f(x)
o 0<x<] a u( LD +5 -u (L,0)=0}

8 (V=0 ulx, ¥} a,-u(0,0) + & -w'(0,6) =0

_ . 1022 <L 0S¥y <1 gy -u(lt)+ by 0 (L) =0
9 Vu=0 |u(F8.¢) u(w,8,¢) =0
f<rsw )
10 V=0 u(r,8,4 u(R.0,4)= f(4),
Rirsw I{{W,H,é)=ﬂ
(&)(7.5%) (S EREE)

. {8.1)The anaiytical solution of V’#=0 in spherical coordinate system may involve (multipie choice):
(a) Legendre polynomial (b) Bessel function (c) Fourier series-(d) Laguerre polynomial

' (8.2)The analytical solution of V% =0 in cylindrical coordinate system may involve (multiple choice);
(a) Legendre polynomial (b) Bessel function (c) Fourier series (d) Laguerre polynomial

(8.3) The analytical solution of V=0 in Cartesian coardinate system may involve (multiple choice):
(2} Legendre palynomial (b) Besse! function (c) Fourier series (d) Laguerre polynomial



