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1. Please answer all quéstions in the exam booklets provided.
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This exam comprises the cover page, 2 pages ol 8 questions and a page of the Table of
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. (10 Points) Find the general solution of

dy__ y? + 2y
dz = 2?+2zy—1

. (10 Points) Solve the following initial value problem
¥ +2' =3y =0, y(0)=4,40)=0
. {15 Points) Find the general solution of

w2y —2zy + 2 =22, (z>0), -
by using the method of variation of parameters.
. (10 -P()ints) Consider the differential equation
t2y” +2y —2y=0

(a) Venfy that 31 (t) = & is a solution of the differential equatlon _

(b) Find a second hnear independent solution of the differential equation
by the reductmn of order method.

. (15 Points) Solve the following initial value problem by using the method
‘of Laplace transform:

y'—y"=¢', y(0)=0, y’-(ﬂ) =0, y"(0)=1
6. .(15 Points) Given the following matrix:
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A= '
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(a) derive the rank of matrix;

(b) find all the eigenvalues {\;} and .determine the multiplicity of eax:h
eigenvalue; :

(c) calculate the eigenvectors corresponding to each eigenvalue, and de-
termine the dimension of each eigen-space;

(d) state whether the matrix is defective or non-defective;

f
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(¢) give the basis of each eigen-space.

7. (15 Points) For the matrix A given in the problem (6), find the general
- solution of the homogeneous EQ.

x' = Ax.

8. (10 Points) With the matrix A given in the problem (6), find the solut.ion‘
for the IVP of non-homogeneous EQ:

x' = Ax+b,

where b = (2,1, 1)T and the initial condition x(0) =x¢ = (=2,1, 7.
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TABLE 6.2.1 Elementary Laplace Transforms
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