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1. Find a general solution of the following equation.

4.

ay" + 8y' + Sy = e"‘secg (12%)

Given that the matrix

2 -1 0
A=l .1 3 b
0 b ¢

has {1 0 l]T as an eigenvector.

(a) Find the values of b and c. For thesec values of b and ¢
calculate all the ecigenvalues and corresponding
eigenvectors of the matrix A. '

(b) Calculate €A’ (16%)

Express the quadratic form
Q= x2, + 4x)X3 - 4XX3 - 6XX3 + l(x% + xg)

in the form x'Ax, where X = [x| X, )(3]T and A is a symmelric
matrix. Hence determine the range of values of L for which Q
is positive definite. (10%)

(a) Determine the Fourier coefficients in the Fourier series

3= 2 Bysinnax (0<x<1)

=l

(b) If a function F(x) possesses the Fourier series

F(x) = Y, Bgsinnax

n=1
Obtain the solution of the following differential equation
in the form of Fourier series.
W x) + pu"(x) = F(x) 0<x<«<l1
where p > 0 and p» n2a2 (n=1,2,3,..)

Furthermore, use the result in (a) to obtain the solution in
the special case when F(x) = -3. (12%)

S Mtk aa st




BoaRTEREBE
NAABEERLIBE SRS

A MERENTIRRWRRN w3 @ER ZH RATE Ha TERE

(& 8 a)

" Solve the following differential chuations:

@ y)=t+ [y(r)sin(t-7)d 7. (15%)

(b) Find the motion of the mass-spring system in Fig. 1 with mass 0.1
Kg, damping constant 0, spring constant 0.9 Kg/sec? and drivimg
force cost — 4sint Newton, assuming zero initial displacement and

velocity.  For what frequency of the driving force would you get
resonance 7 (20%)

©xy =y +x*tan(y/x) (15%)
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