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1. Find the general solution of the following equations.

dy _y2-2xe* 10%
1 Lre (10%)
(2) y" + 4y' + 4y =_¢%x_ (10%)
X
2
3) 4%y L 3Y oy =10 (10%)
dt2 dt
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where f(t) = 1 - sinht + J (1 + Of(t - v)de

0

(4) (1-x2y"-2xy' +2y=10;
One solution y = x is known. (10%)

2. A 3 x 3 symmetric matrix A has eigenvalues 6, 3 and 1. The
eigenvectors corresponding to the eigenvalues 6 and 1 are [1 2
01T and {-2 1 0)T respectively. Find the eigenvector
corresponding 1o the eigenvalue 3, and hence determine the
matrix A. {10%)

3. Evaluate f nydxdy over the region in x 2 0, y = 0 bounded by

y=x2+4,y=x2y=6-xandy=12-x2. (10%)
4. Given
[0
12

Calculate A’, where r 15 an integer greater than 2. (10%)

5. Obtain the Laplace transform of the piecewise-continuous
causal function

212 (0st<3)
f)= { t+4 Bst<$)
9 (t=5) (10%)
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6. The temperature distribution in a thin circular disk whose
upper and lower faces are insulated, if independent of &,
satisfies the equation

i(ra—u)=c2r§£ O<r=l
ar or at

with initial condition

u(r,0) = 100
and boundary condition
u(l, ) = 0

(a) Find an equation whose roots are the eigenvalues of this
problem. -

(b) Assume that Ap (n=1, 2, 3,...) are the eigenvalues of this
problem. Find the eigenfunctions ¢y corresponding to
eigenvalues Ap.

(c) Show the orthogonality of eigenfunctions.

(d) Find the solution ufr, t) of this problem.
(20%)
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