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Problem 1 (15 points) 

A model for tbe populations of two interacting species of an.imals is 

空空 = k1x(α - x) , 
dt 
dy 

k2x!) , 
dt 

where kl .2 個dαare positive constants. 

(a) Find the equilibriulll points of (x,y ), a.nd deterrnine their stability 

(b) For the initial conditions x(O) = Xo and y(O) = 駒， deter rn.ine x(t) and y(t ) 

Problem 2 (10 points) 

共戶司

考試日期: 0220 . 節二欠 :3

Consider the boundary-value problem (BVP) introduced 山 the construction of the ma.thematical 
model for the shape of a rotating string: 

d2y. 2 
T石E+ hJ勻= 0;ν(0) = 0, y(L) 三 O

For constant T and p, the crit ical angular speeds ωn are t he values of ωfor which t he BVP has 
nontrivial solut ions. Find the critical angular speeds ωn and the corresponding de fl.ections y呵 (x) .

Problem 3 (15 points) 

Use Lαplαce traηsform to solve the following init ial-value pr由lem:

ÿ + 16y = f(t) , y(O) = 0 ， 以0) = 1, 

where 

Problem 4 (1 5 points) 

Find the eigenvalues and eigenvectors of t he following matrix: 

(jj!!) 

(背面仍有題目，請繼續作答)
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Problem 5 (10 points ) 

Suppose there is a continuous distribution üf charge throughout a closed and bOllnded region D 
enclosed by a sur[ace S . Thcn the natural extension of Causs ' law is given by 

μ(E . n) dS = .IJj~叫V，

whereρ(x ， y , z) is t hc charge densi ty or chargc per unit volume, and E (x , y , z) i", the elect ric ficld. 

(a) Show that V . E = 4πρ 

(b) Suppose that E is 缸1 irrotat ional vector field. What equation does the potcntial φfor E satisfy? 

Problem 6 (25 points) 

The transverse displacement 仰， í) of a vib叫iug beam of length L Îs dctennined from a fourth
order partial diffcrcntial equation 

2δ4U δ'2u 、
α 一一+ -;:::;-;) = 0 (0 < x < L , t > 0). 
δx4 ' 8t2 、/

If the bearn is simply supported , thc boundary and in itial coodition.s are 

u(O , t ) = 0，叫L， t ) = 0, t > 0, 

Solve für 叫x ， t ) 

Problem 7 (10 points) 

。211 1
θx2 1 - v 

x= u 

u(x,O) = f (x) , 

δ2 .U 
~I =0, t 
X~ Ix=L 

0; 

些 I = g(x ), 
&t It=o 

。 < x < L . 

Usc Cauchy's resi c1 ue theorcm to evaluatc the fo l1owing ìntegl'a.l alol1g tbe iudicated contol甘 :

玉石 + 2)(7- 1)4 成 C: l z + 2|= ;(C叫crc岫間的


