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Calculation processes have to be described.

I. (1) Solve a differential equation ;ﬁ+ AR 0.
y Xx=y

(6 percent)

(ii)  Get a general solution of (%—.”.ad;+2]y= exp(2x)-sin(x) (12

percent)

(iii) Calculate Fourier transform of

-t (= 1)
)= 10 percent
fx { . G 1) (10p )
II. (i) Calculate V(1/r) (r#0). Here, r=+/x*+y* +z*, V=i3/0x+ jo/dy+ kd/oz.
I,j and k are basis vectors in directions of x, y and z, respectively. (4
percent)
(i) Calculate V-(V(1/r)) (r#0 and r=0). Hint: Use Gauss theorem
fgdivde=fz fndS and Dirac’s delta function
8(r), [8(r-n)f(r)dv = f{s,). (8 percent)
(i) Evaluate a Green function G of Poisson equation
V'zG(r,r')= -6(r-r'}. (6 percent)
Lo
2 2 2
[II. Calculate an inverse matrix of A= % —?12— —\/% ; (8 percent)
1 _1_ 0
V2 2
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IV.  Calculate the following definite integaral by employing residue theorem.

fmiiflidx (16 percent)
X

0

V.  Solve a two-dimensional Laplace equation under the boundary condition
given below,

62 a'l
—_— e — u=0 O<x<a,0< <b!
(6x2 6x2] ( v<t)

Boundary condition
du ul . (n y)
e \BT)

— =0, —
ul)‘0=0, ulr,b—O.

(16 percent)

0x|,.o dx

VI.  Find the eigenvalues and normalized three eigen vectors of the matrix
shown below.

1
A=| 0 (14 percent)
0

- O O
c = O




