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Prob. 1 116 %)
(a) F1nd the Fourier transform X (jw), j = J_T of the following function:

0 1/T, —T/2$tST/2
X =
0, otherwise

- where T 1s a positive constant.
(b) What happens to x(z) and X(jw) if T—>07?

Prob. 2 (17 %)

In the two-dimensional Cartesian coordinates, what is the shortest and the longest
distances from the origin to the curve 5x* +6xy+5y* =8?

Prob. 3 (17 %)
Solve the followmg PDE foru(x,t) :

ou_ 1
ax & 61‘
St.
- u(0,1) = u(L,f) =0, u(x, 0)_sin[2’£") %(x,0)=0,

where ¢ and L are positive constants.
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Prob. 4 (16 %)
Solve the differential equation

y'-2xy=0

Prob. 5 (17 %)

Find the eigenvalues and the corresponding eigenvectors for

-2 2 -3 ' ' |
A=) 2 1 -6
-1 -2 O
[Hint: one of the eigenvalues is 5] |
, ;f,
Prob. 6 (17 %)

State and prove the Existence theorjcfh for Laplace transformation.
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