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1. (15 %) Find the engenvalues and eigenvectors of
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2. (15 %) Find & general solution of
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3, (10 %) Prove the following formula: A second order differential equation

¥+ px)y - q(x)y =rix} (D
with arbitrary variable functions p(x), g(x), and r(x) that are continuous on some
interval/ . A particular solution y,(x) of (1) on [ can be gotten in the form
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where W is the Wronskian of y,,y,, and y,,y, form a basis of the solutions of the
homogenous cquation y" + p(x)y' +gq(x)y =0.

4. (10 %) Please find the Lapiace transform of the following function

0= 0 if 1<3
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5. {15 %) The dynamic differential equation of a damped forced osciliation spring iy
¥ +2x’ +2x = 20c0s2¢, with initial condition x(0) = x*(0) = 0. Please find its

transient solution and steady periodic solution.

(6) (12%, 3% ecach) Integrate
1) = 2 44243
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in the clockwise sense around a circle of radius 1 with center at the point

(c}zz-l-}-%i (d) z=1
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with ¢ being the imaginary unit, i.e., .= v—1L
(7) {11%) T.et P(A) denote the probability of event A. For events A4, B,C, sclve the
following questions:
(a) (3%) If P(A} = 0.2, P(AUB) = 0.5, and P{A|B) = 0.5, find P(B).
(b) {4%) I A and B are mutually exclusive and independent and if B C A, find
PB).
(c) (4%) Show that 2P(ANB) < P(A} + P(B).

(8) {12%, 6% each) Derive the following real integrals:

2w 1 % cos(sT)
et () o (s> 0,k>0).
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(Hint: You may use the residue integration method)



