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1. ( Tt 2x™), (T ), and ( e x*) are three solutions of the following linear ordinary differential

equation among others
X’y +a(x)y'+b(x)y = g(x)
Find (1) a(x), b(x), and g(x); (15%)
(2) the general solution of the ODE, y(x). (5%)
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2. (1) Considering a matrix A = [3 1:| , find its eigenvalues and eigenvectors. (8%)

(2) Use the results of (1) to solve the following system of ordinary differential equations
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Find the general solutions of y,(x) and y,(x). (12%)

3. Calculate the general solution of the following initial value problem of a linear ordinary differential
equation.

1 ,0<¢<1

y'"(O+3y'(1) +2y(t)={0 , ¥(0)=0, y'(0)=0 (20%)
, t>1

4. Calculate the Fourier sine series of the following periodic function, f{x).

L ,0<x<3
&)= x—6 ,3<x<6
and fix+6)= fix) 20%)

5. Solve the following partial differential equation to find the solution of u(x,?)
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a-”:Ka—‘zi, 0<x<l,t>0
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which has the boundary conditions: #(0,#) =u(l,£)=0;
and the initial condition: u(x,0)=x. (20%)




