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1.{a) Find a Fourier Sine-series which represents the following function:
f{x)=1+Sin{mx/2) O<x<2
in therange [ 0, 2]. '
(b) Find the value of the sum of your seriesat x=0 and x=2. Aretheyequal to
£ (x)at x=0and x = 2, respectively? If not, why? ( 2§% )

2. Consider the following differential equation

o* +_az__ f(x,) = (constant) f(x,») %
o
i

in the rectangular region: 0<x=<a
0<y<b

with the following boundary conditions: the normal derwatlves of f(x,y) at the

boundary of the region specified above are zero. (a) Determine the right kind of
constant in the equation so that it admits a solution. (b) Find the particular (25-%)
solutions of the differential equation for the constant you have obtained in part-a.

3. (a) The vector field F=2%(c,z+3)+ J(y+c,2z)+2(3z+2x) is said to be
non-rotational. Find the constants ¢, and ¢,. Notethatx,),and Z are
unit vectors in the x, y, and z directions.  (5%)

'(b) From the gradient of what scalar function can we obtain this vector field?

(5%)
. . : : . dly ady .
4. Find the solution for the differential equation rr + 3? +2y =cos(t), which
. t t
satisfies the initial condition p(0)=1 and »'(0)=0. We note that y' means
dy
. 13%
% (13%)
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5. Find the eigenvalues and the eigenfunctions for the inverse matrix of matrix A,

-2 1
where A=| 3 1. (13%)
2 2

6. Find the Laplace Transform of sin+/7 . Or, put in mathematical form, find

L{sint}=2  (14%)
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