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(1,20%) Solve the initial value problem and show the details of your work. )5 T !
A |
, tan T
(@) y'=—=2, y(0)== (10%),
x—1 2
(b) y” =2y’ =6e"" —4e™, y(0)=~1,y'(0)=6 (10%).

(2,20%) Determine the type of stability of the critical point (5%). Then find a real general
solution (10%) and sketch or graph some of the trajectories in the phase plane (5%).

y=-y+4y,
J’:Z =3y, — 2y,

(3, 10%) Verify if the Bessel function of the first kind of order , J, (x), and J_,(x) are

linearly dependent or independent (5%)? What is a general solution of Bessel’s equation for
all values of n (5%)? It is noted that # is an integer number, J, (x)=1limJ, (x), and

v—n

. oo (_1)'" x2m
J, (%)= :
(x)=> %22"'*Vm!r(v+m+l)

(4,10%) Show the solution of the initial value problem by the Laplace transform.

y’+16y=438(¢t-3x), y(0)=2, y'(0)=0.
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0 | and column vector v = . Let u=M""v.
1

|
(5,20%) Givenmatrix M=| 0
-2

Determine the column vector u.

O = O
W N =

(6, 10%) Suppose that f{x) and g(x) are piecewise continuous, bounded, and absolutely
integrable on the x-axis. Then

FLF() g ()} =N2m F ()} F{2(5)}.

Itis noted #'{ } is Fourier transform and * means convolution.

(3i)" n!

n

(7, 10%) Is the given series, Z

n=1

, convergent or divergent (5%)? Give a reason and
n

show details (5%).




