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l. Bessel's equation is :

x:y" + xyl + (x!_pi)y = O (1)

(a) Determine the nature of the singularities at x=0 and
at x=1,

(b) Determine the nature of the singularity at x= <O by
transforming the independent variable to t=1/x .

(c) Determine the indicial equation of equation (1) (Do
not solve it), .

2. l1-dimensional Wave equation is

Uy = Uy, -2 < x <0, >0,

Find U(x,2% ) and u(2m ,ce) if

sinx x| < )
U(x,0) =
0 [x|>r
U, (x,0) ={ 1 x| £
- Lo x| >

3. Consider
3
A = 0

42 0

(a) Find the eigenvalues and corresponding eigenvectors of A
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(b) Solve Ax= b using Gaussian elimination and back substitution

(c) Fipd the proper orthogonal matrix P (i.e., z? =‘£—1) such

that the solution to part b is given as x = P A—lPTb = A_lb,
~ A -~
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wvhere Q is the diagonal matrix whose elements are the

eigenvalues of Q.

4. (a) Solve completely : (D-1)'y = x’eX where D = d/dx
(b) Find particular solution of y" + 2y' + 16y = cos2x

(c) Solve y" + cosx y' + (1+sinx)y = 0 using the fact
that cosx is a solution,
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5. Let f = x" + y’ + 2’
o= xzi + yzk
Find (a) div(fu)
(b) g'f
(c) curl(grad f)
(d) div(curl u)

(e) grad(y-u)




