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* Answers must be described logically and straightforwardly so that readers can
follow easily.

¢ Calculation processes have to be described.

>

L. Answer the following questions (30 percent):
(i) Find solutions of x*> -1=0. (6 percent)

(ii) Find a general solution of the following differential equation by the use of Laplace
transform:

d? d v
7 f+ 35 f(@) +2f(t) = exp(-3), f(0) = g—t- f@ =0, (8 percent)

tel

(iii) Calculate the Fourier transform of the following functions and draw a graph (F(w) vs
) of each result. (8 points each, total 16 points)

1 lf =1
@ o= 7]

®) o = p(iz—)

II.  Sturm-Liouville boundary value problem: Calculate the eigen values A and eigen
functions of the following differential equation with the boundary conditions (BCs):
(Hint: Consider the three cases A > 0, A = 0, A < 0, separately.)

2
gx—ﬁ +2y =0, BC. y(0) = % -0. (16 percent)

X =5

III.  Calculate the following definite integral by employing residue theorem.

[F=t—a, a>o. (16 percent)

» x% +a°
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IV. (i) Find V(1/r) (r20). Here, r=+x*+y*+7*, V=id/dx+ jo/dy+ ko/dz. i, j and k are basis
vectors in directions of x, y and z, respectively. (6 percent)

(i1) Calculate V-(V(1/r)) (r#0 and r=0). Hint: Ijse the Gauss theorem
fndivde - f: f+ndS and Dirac’s delta function 8(r), [8(r-r)f(r)aVv =£(r).

(6 percent)

(iii) Prove that the Green function of the Helmholtz equation

2 <. 1 . v
(V- V+ k() = 0, (k : real) is givenas G(r,r) = - prm— explikr - rf), by
substituting this Green function into the Helmholtz equation.
(10 percent)

V. Find the eigenvalues and normalized three eigen vectors of the matrix shown below (2
percent each, total 12 percent). From those, find a matrix B, that can diagonalize the

matrix T by a similarity transformation (4 percent).
1 10
T = 0 1j. (16 percent)
1 1

1
0




