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L Please solve the following differential equations: (5 points for each one) 

A. y"+4y'+13y=8(t n:)+6(t 3n:) with y(O)=I,y'(O)=l 

d l Y dy ,
B. --2-+5y=e cos2x 

dx 1 dx 

') x 

D " ...e ,y -y = -\
eX +e ' 

II. Please find the eigenvalues and eigenfunctions for the following boundary-value problems. (5 

point for each) 

A. Y"+AY=O, y'(O)=O, y'(n:)=0 

B. xly" + xy' +AY =0, yO)::: 0, y(e") == ° 
III. The drag force on the particle, Fel, is proportional to particle velocity with constant coefficient k, 

that is, F.., = -kU , where U is the particle velocity. 

(A) If the particle is injected horizontally into still air, please find the maximum horizontal 

traveling distance. (I °points) 

(B) If the particle is injected upward into still air, what is the maximum upward traveling distance. 

(l°points) 

IV. Please solve au =k a 
2 

,: with the following conditions: (I °points for each one) at ax

{ 
u(x,O)==sinx, O<x<n: {U(X,0)==100, o<x

A. B. 
f>O, u(O,f) 5, u(n:,t)=5 f>O, u(0,r)=25, u(OO,f)=lOO 

C t>O,u(x.O) _{ 
0, x <0 

eX, x>O 

V. Please write down the computation equations explicitly if the fourth order Runge-Kutta method 

is used for the differential equation y"_y(y,)2 + 5xy 3 == x with initial conditions yeO) == 1 and 

y'(O) = 5. (10 points) 

VI. Please derive the condition for stable solution if the explicit finite difference method is used to 
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