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1. Solve the ordinary differential equations.

<= —iy’ﬁ with y(2) =3 (10%).

2
(2) Find the general solution and particular solution to ZT;: +3 % + 2y = 12x?% (10%).

2
2. Apply the Laplace transform to solve the ordinary differential equation: % +9y =6t — ‘ZE) with the

initial conditions: y(0) = 2, y'(0) = 0 and the Dirac delta function: &§(t — er—) (20%).

3. (1) Find the gradient for the function f = In(x? + y?2) with the coordinates (x, y), and the divergence and
curl of this gradient (15%).

(2) Express Laplace’s equation in terms of f. Explain whether f satisfies Laplace’s equation (5%).

4. (1) Find the rank, nullity, and inverse of the matrix A (10%).

(2) Determine the eigenvalues and correspondiflg eigenvectors of the matrix B (10%).

0 —02 075 ’
A=|04 1 2}, B=[" 7]
0 o0 8

5. (1) Prove that the Fourier sine transform has the property:

2
)= wrrirn+ furo

where the transform to function f(x) with O0<x<oo is defined as F{f(x)}=

2 | * f(x) sin(wx) dx, and the remote boundary condition: lim f = 0 (10%).
-0 X—00

(2) Apply this property to explain why the Fourier sine transform cannot be used to solve the ordinary

2
differential equation << + L+ f=0 with £(0) =1 and lim f =0 (10%).
X—00




