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Solve the second order non-homogeneous ODEs by variation of parameters.
(@) y'-2y'+y=2x.
(b) y'=y'-6y=e". (93 7B AT 20%]

. Given that x and xe' are solutions of the homogeneous equation corresponding to
2"

x’y"—x(x+2)y'+(x+2)y=2x", x>0. Find the general solution by using the
method of variation of parameter. [93 ’?‘}*‘\?‘iﬁ%ﬁ’? . ”F%’Q' A SRV 15%)

t

Solve y"—y= (92 fIVEUESHS AT 15% ]

e+e’’
Solve y"+4y=tan2x. [91 I°E[ (= BT 15% > 93 %77 [~ A7120%)
. By variation of parameter method, solve y"+4y =cos2x. [93 JaiyE EkAT 15% ]

. Find the particular solution of the following ODE x’y"—3x)'+4y=x’Inx, x>0,
given that y =x’, y, =x’Inx are two homogeneous solutions. [94 J&*/F1="Hr10% ]

. Find a particular solution of y"+)'—6y=¢" by both the method of undetermined
coefficients and the method of variation of parameters. [92 ’F [ NPEIET 10% ]

Solve y"+y=secx.[90 55 ST 15% > 91 1T FH R 20% > 91 E’?FFJ”F%Q'Q’? 10% >
94 ’F'}fil (=7 Hr15%])

Solve y"+y=cscx. [90 J"E[3 7 15%]
.Solve y"+4y=secx. [90 Eiipl"Fj‘:T“ﬁ%El’? 10% > 93 Y&y EET 10% )
.Solve y"+4y=2secx. [88 ﬁ?ﬁlﬁ&ﬁﬂﬁ’?m%]
.Solve y"+4y=>5cscx. [91 flI[Ip& ™ Fr 15%]
.Solve y"+4y=tan2x. [91 J"E[ >~ 5T 15%]
.Solve y"+y=5x"+2tanx. [94 [T A1 20%]
. Find the general solution of the equation 3)"—6)'+6y =¢"secx.[93 ’F"l“\%i'ﬂ’? 10%]

ex

.Solve y"—y= .
I+e"

[91 :[%[ﬁ,jﬁg'ﬁ’? 15%]

. Find the general solution of the following equation y"+2y'+y=e“Inx. [88 J*&K[% [
1 20% )
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30.

31.

32.

. Find the solution of the following equation »"+2y'+y=4e“Inx. [93 ﬁ?ﬁlﬁ%ﬁ&’i’?

10%]

Solve y"+9y=%csc3x. 93 7RI 7 7%]
.Solve y"-2y'+y=x"e". [94 f}ﬁlﬁ%ﬁ%’?20%]

. Solve y Zy +y— {91 E'FI;‘FVE&;:H? 30%]

.Solve 4y"+8y +5y=¢ sec— [87 i ‘[ﬁ H12%])

y"—3y’—4y:%e4“(5x—2) [89 ’?‘/“\Fuﬁ B 7% )
x

Solve y"+6)'+9y=—"2 ”1. (90 114 97 15% » 91 I 145 20% ]
X +

-3x

Solve =6 +9y="—. [{i L 7]
X

.Solve y"—3y'+2y=sine™. [89 :ILEI%F%EI’%IO%]

R [ GRS S ¢ -2y y =2 (91 1] PR 10%)

. Express the solution of the initial value problem

y'=3y'+2y=sinx’; y(0)=0, »'(0)=3,

in terms of integrals of the form .[ “sint’dt. [88 T NFr & [FF’? 10%]

,d’ dy _In x’

. Find the general solution for the following differential equation x’ T AV 49

x dx  x
[93 ’F'}J\?:T’?E%El’% 15%]

Solve x*y"+3x)' =3y =+/x. (92 7% fy53 7 15%]

Solve x*y"—3xy'+3y=2x"". [92 [[IT ?:77&%’7’?5% » O3 R RLT A 20% 0 94 7 i [N
ST 10%]

Find the general solution for the following equation:
(2x+4) y"—4(2x+4)y'+8y=4In(2x+4). [94 HFH+ +5720%]




. Solve the differential equation x°y"—4xy'+6y=2x"+x". [91 ’F",*SI (“2 AT 15% > 94 f[1
BT HT10%]

3x
T
xX+—
2

.Solve (4x” +4x+1)y"—(4x+2)y' —12y = [93 & Eis 14%)

.Solve x*y"+xy'—y=x".[93 ’F‘H\[’“‘j Fr10%)

.Solve x*y"—-2y=x". [93 & ~PrEAT10%])

.Solve x’y"+3xy'+y =i. [92 3577 (" A7 20%])
X

.Solve x*y"+xy'+y=sec(Inx). [93 ’Fﬁi[ =7 A1 15%])

. Solve y"—%y'=(3+x)xe". (92 J*R[F1gs [ 20%]

.Solve x*y"—4xy'+4y=x"+x". [93 Eﬁ{?ﬁ%'ﬁ’?w%]

-Solve (x+2) )" =(x+2)y'+y=3x+4. [93 #][ZF="5710%]
.Solve x’y"—4xy'+4y=9x" +6x+6. [93 FFf+ 47T 15%]

. Solve (xzD2 —2xD+2)y=x3 cosx. [93 F[IF+ A H16%]

.Solve x’y"—2xy'+2y=x’cosx. [91 [IF#FEHLT A 10%]

. Find the particular solution of the following equation

d? d . \
(x+1)d—;;—(x+2)d—i+y=e (x+1)". [91 W+ 4 7720%]

. Given two solutions of a non-homogeneous second order linear ordinary differential
equation, can you find a particular solution of the corresponding homogeneous equation?
How about the general solution of the homogeneous equation? Show your work step by

step. [89 5% A ESHAT 15%]
.Solve (x+2)y"—(2x+5)y"+2y=(x+1)e". [89 [+ +H725%]
. Solve xy"+2y" —xy=2e". [89 [[TF > Fr20%]

.Given a homogeneous solution of the following differential equation

192




3

xy"+xy'+(x2 —%)y =x> as y, =¥, find the particular solution. [91 5%+ # Hr
x

15%]

. Solve the following differential equation x(1-x)y"+ %(x +1))/ —%y =0.[89 Z [ ik
11 20% )

d’y dy

A 05 A A (x*+1) e 2y =6(x*+1)" < [90 1! PR 20%]

dx

.Solve x(x—1)y"—xy'+y=0. [90 % “EH5FT10%]
.Solve (1-x)y"+xy'—y=(1- ) (89 fI=# (™ A 20%]

. Suppose that y, (x) is a solution of y"+ p(x)y'+¢(x)y=0. Let

7J.p(x)dx

v, (x)=y, (X)J-eyz(x) dx

1

(@) Is y,(x) alsoasolution of y"+ p(x)y'+gq(x)y=0? Why or why not?

(b) Are y (x) and y,(x) linearly dependent on any interval on which y, (x) is not
zero? Why or why not? (Hint: Check the Wronskian W (y,,,).) [91 Z%& [
15%]

.Solve 2x°y"+x(1+4x)y' +(2x-1)y=0. [91 i BT 5 15%)

Solve '~y ey =110, [88 4 10%]
X X X

. Find the general solution of x’y"—xy'+y=6x for x>0. [88 'Flil (7 5 10%)
.Solve x*y"—2xy'—18y=x"-Inx. [87 F‘%IFLH B 10%])

.Solve x*y"—xy'=2x%e". [87 =% IF‘—f_J F10%)

.Solve x*y"+2xy'—12y=+/x, x>0.[907 g IQLTIS{\&;F"TIOA]

. Find the general solution y(x) of the following equation

Xy +xy' -y :l. [90 ’F"[*ilﬁ.jﬁg"fl’% 14%]
x

.Solve x*y"+xy'+y=4sin(Inx), y(1)=0, »'(1)=0. [87 ’F‘,ﬂﬁ“ﬁ}i‘ﬁ’?M%]




. Solve (2x—3)2 y"+(14x—21)y'+4y:O. [87 FII?L?Q?E‘%EI"T 15% > 90 5y ~<F[[Fr 10% ]

. Find the solution of a non-homogeneous Euler-Cauchy equation without boundary

2_n

conditions: x°y"—2xy"+2y =5x"cosx. [89 1R (=T ~ BSMET 15%]

.To evaluate the integral y(x J‘ an , you may compute y'(x) and »"(x)

and show that y satisfies a non—homogeneous Euler differential equation. Evaluate
y(1) and »'(1) and solve the initial value problem for y(x). [88 :I‘Lfilfi;‘:“iﬂ‘(ﬁ@gl’?
15%]

.Solve x*y"+2xy" =2y =06x. [88 WA~ <F[fr 10%])

. Solve y"—iy’+i2y=x2+l. [91 2%?1?‘?%’3’?20%]
x7 x

.Solve x'y"+x’y' —x’y=1.[91 %F'?ﬁﬁ%’ﬁ’?lo%]
2.n ' 12 ot HG 0
. Solve 4x’y"+4xy —y=7, x>0.[91 HI—}\?L?E*}*—I?ISA)]

.Solve x*y"—5xy'+9y=12x. [91 :l“‘*i[ﬁﬂﬁ}:ffl’?ﬁ%]

.Solve x*y"—3xy'+3y=2x"—-x". [91 ﬁ{ﬁi[%ﬂ/ﬁ’? 15%])

.Solve x*y"-5x)'+8y=4Inx-x*, y(1)=1.5, »'(1)=3.5. [91 j%[fﬁ%ﬁ’?%%]
.Solve x*y"+2xy'—=6y=x+1, x>0.[91 ﬁ,jﬁ[ﬁﬁﬁ’? 10%]

.Solve x*y"—4xy'+6y=-7x"sinx. [90 JR[F g~ 20%]

.Solve x*y"+3xy' =15y =x’e". [90 FIVRL{* T A7 15%]

. Solve the non-homogeneous equation.
Xy =3xy'+3y =2x"e". [89 J7E[{=7 77 20% » 89 & T 10%]

. Find the general solution of the differential equation:
x’y"+6xy'—6y=4x+1. [90 f}ﬁlﬁ%{v”&ﬁ? 20%]

.Solve £y"+¢7y' —4ty=1, t>0. [91 [[VRL{™ 57 10%]
.Solve x*y"—4xy'+6y=36Inx, y(1)=2, y'(1)=3. [91 J*E[[ IFs{~FHT20%]

. Prove the following formula: A second order differential equation




Y'+p(x)y'+q(x)y=r(x) (1)
with arbitrary variable functions p(x), ¢(x) and r(x) that are continuous on some
interval /. A particular solution y, (x) of (1) on I cab be gotten on the form

v, (x) = —yl'[ );;: dx+yzj-%dx

where W is the Wronskian of y,, »,,and y, y, form a basis of the solutions of the
homogeneous equation y"+ p(x)y'+q(x)y=0. [87 fl lg\'?‘iﬁ%ﬂ’? 10% - 87 %S4
Fr10%])

x—t

. Use variation of parameters to derive the particular solution y = EJ‘O f (t)[e‘ - ] dt

of the equation y"—y = f(x). [@*Fq’ ['%’:TT 15%]

.Show that the particular solution of the second order linear equation
y"'+P(x)y'+0(x)y=f(x) can be written in the form as y, (x) =J-XG(x,t)f(t)dt,

Xo

where x, is a fixed reference point for evaluation of the integral and the function

. 1L v »x) . . .
G(x,t) 1is defined by G(x,t)=—— with W (t¢) being the Wronskian
=) OGRS
of y(¢) and y,(¢), »(¢) and y,(¢) are the independent solutions of associated
homogeneous equation. [91 % “\fﬁ?’fﬁﬂ’? 10%])
1

83. Solve y”+iy’——y:1_x_ [+ A A7)
I-x I-x

84. Solve xy"+2y-8x’=0, y(l):l, y’(l):2. [92 & A4S 10%]

85.Solve x’y"—4xy'+4y=0. [92 2%?1?‘?[&%?5’?20%]






