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1. Solve the following initial value problems. (25%)

(1) x%y"+xy'—-y=26 ; y(0.8)=0,y(08) =-7.5

(2) y'-2y+y=e¢" 5 p0)=0,y()=0
2. Use method of Laplace transform to solve the given set of differential equations.
(25%)
dx ;
——-6x+3y=8 ; x(0)=-1, y(0)=0
dt
% ~2x—y=4e

3. In matrix structural analysis, system stiffness matrix is obtained by[K]=[a]' [£][4].

o " N SR H £ ] I:K»”:I [K*f:l
If system stiffness matrix can be expressed in the form of[k]=

(%, ] [%.]]

1001010 420000
1101000 24000 0
0100000 oo 4200
and|a]= ,  |k]= . In which, | K, [|is th
=] 6 6100 00 =10 0 2 4 0 o [£y Jis the
1010100 0000 42
-1 000 1 0 1] 0000 2 4

system stiffness matrix of free coordinates and has dimension of (3x3), i.e.

b

K

[

K
[KI,]= K, K,, |. Use the smallest sub-matrix of [a] and [4]to calculate
K3l K32 K33

[, ], then find the inversed matrix | K 1,]"' . (25%)

4. For the given matrix, determine the eigen values and eigen vectors. (25%)
1 -3 9
0 -5 18
0 -3 10




