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1. {30%) Find the general solutions of the following equations:
1
(1) (10%) y'+—y=cosx
X

(2) (10%) y’+x2y= X'y’
(3} (10%) (2x+1)°y"-22x+1)y' -12y=2x (2x+1>0)

2. (20%) Please solve the following problems by the method of Laplace transform:

dx
= =4x+y
(1) (10%) , y(0)=y'(0)=1
Y o 3x+ 2y
dt

(2) (10%) y"+5y"+4y=0, y(0)=1, »(1)=0

2
3. (20%) If a differential equation, ddigﬁ—mzé?(x)zo, is subjected to the following

boundary conditions,

@

x=L

0(0)=86,, 8(L)=0, (b}

6(0)=6,,

please prove that the solutions of the above differential equation associated with the

boundary conditions {a) and (b} are as follows:

0 _ coshm(lL-x)
o coshmlL
/ i : : 3
(2) (12%) _(_9_ - (91, 6, )smh fnx +sinh m(L — x)
sinh mL

0

(1) (8%) for boundary conditions (a)

for boundary conditions (b)

Note:m, h, k, L, 8,,and &, arereal constants.

4.{15%) Solve the initial value problem by means of the method of the undetermined

coefficients.
Y2y +y=e’, y0)=-1, y"(0)=1
5.{15%) The Bessel function of the first kind of order v is given by

( 1)171 2m
mU(m+v+1)

Jv (x) = ‘X’VZ 22m+v
m=0

The function I (x)=i"J (ix), i=+-1 , is called the modified Bessel function of the

first kind of order v. Show that [ (x) is a solution of the differential equation

2 ”

XYy = (5 +97)y =0

and has the representation

2m+v

L(x)= xvi ad

" il (m+v+1)




