F AR P TR

2 ha [Se5 5] meEXL

In all the problems below, show the details of your work.

1. (a) [5%)] Determine the rank, nullity, number of linear independent (LI) rows and number of LI

o3 0]
|
columns for the matrix 20 1 0 3 %
L, A
10 3 0]
o0 1]
o o000 . :
(b) [5%] Determine the eigenvalues of the matrix §@ 00 Qg‘iﬁ)ia‘ii“l an orthogonal basis for R*
i }
R
| : 11
(L0 0 1

from the eigenvector of this matrix.

2. (a) [5%] Identify and classify any local extrema and saddles of the function f(x.y) =In[2x(y~1) +1].
(b) [5%] Evaluate the line integral / = i“ dR  where V= 3.}:33;35 +(2x y {,§; +{2z -wm;ses:};i: ]
and C is any path connecting f}'\m"n (1,-2-1) to (-2,31).
(c) [5%] Determine the eigenvalues and eigenfunctions of the Strum-Liouville problem
Yirdy =0, O<x<l), »0)=0, yl)=
3.[12%] Use residues to evaluate the integral

where C is the positively oriented unit circle z) =

4. [13%] Solve the wave equation

2, ‘
2’{‘5; =CUu ¥y for D<x<l, 1>0

subject to the boundary conditions #(0,7) =0, u (L#)=0 for r>0,

and the initial conditions #(x, 0)= X, H;(Xz G) =0 for 0<x<1.
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5. [10%] Solve the set of differential equations

dN, o
L= - J:NEE

dt

for N (1), N,(t) and N,(t)., given the initial conditions
N(0) =Ny,
,?\’;'5 (0} = \' ‘\{)\} =0.

Note that A,,4,,and N, are positive constants.

6. [15%] Solve the mixed data problem by Laplace transform method:

V'=4y' +4y(t) =1, y)y=0, »y'(0)=-2.

=

[10%] Using power series method, find at least the first three nonzero terms of each of the linearly

independent solutions for the following equation:

V' + 2xy" = y(x) = 0.

8. [15%] Find the general solution of the following equation.

) ( 1
XY+ xy - y(x) =

X




