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1. Solutions for ordinary differential equations (ODEs) (25%)
(a) Find the solution for the following ordinary differential equations (ODEs):

Wyy”=3y> (5%)
() ¥2y —xy' +y=0,y(1) = 15,y'(1) = 0.25 (5%)
(3) Solve the following integration equation by the Laplace transform,

y(®) + 4 [ y(@)(t - v)dr = 2t (5%)

(b) Referring to the following figure, find the steady-state current in the RLC-circuit |

when R=500Q, L=30H, C=0.025F, and E =200 sin 4t V. (10%)
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2. Vector analysis and Linear algebra (25%)
(a) The temperature in a rectangular box can be approximated by
T, y,z)=xyz(l-x)2 - y)(3-2), 0€x<1, 0y <2, 0<z< 3.
If a mosquito is located at (1/2, 1, 1), in which direction should it fly to cooi off as

rapidly as possible?
Hint: evaluate the gradient of T(x, y, z) (10%)
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(b) Please diagonalize the matrix, 4={1 1 0| by evaluating both eigenvalues

0 0 -4

and eigenvectors (8%); Please also evaluate A% (7%)
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3. Laplace transform / Fourier analysis (25%)

0, t<o0
A function f{f) is defined as: f(t) =41, 0<t <3
0, 3<t
(a) Please write the Laplace transformation form of f7) as F(s). . (10%)
) If g(t) = 2e7 2, fort = 0, please find A(¢) for t > 0, where
() = [27 g(t - Df (r)dr (15%)

4. Programming (25%)
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(b) B & ¥ integerPower (base, exponent) : 7 L1 E bagesxponents.
IR R - integerPower (7, 3) = 7 * 7 * 7 {R#% exponent & JF
R ERY - T base £EELH -
& X BE A BB R E > AT oo 4E T KA R o BRABRE I C Ct s
Visual Basic # Fortran % » Z# TR FEREAETH IR > LHEEASE
AT 4E3% 5 (15%) -
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