Questions Form No. (1) Solve all the ODEs

(1] 22 43y - Sinx [2] " =3y — 10y = 3e3*
xdx y= 2 y y y = oe
[3] x%y" +5xy" + 4y = 1/x? [4] xy"+y +xy=0

Questions Form No. ( 2 ) Solve all the ODEs

[1] dy+3 _ 0 [2] "+ 4y — 12y = 4e3¥
xdx y= 2 y y y =ae
[3] x%y" + 5xy’ + 4y = 1/x? [4] xy"+y +xy=0

Questions Form No. ( 3 ) Solve all the ODEs

dy sinx ., . o
[1] xa+3y— 22 [2] y"—3y —18y = 3e
[3] x%y" +5xy" + 4y = 1/x? [4] xy"+y +xy=0

Questions Form No. (4 ) Solve all the ODEs

1] dy_l_3 _cosx
Yax VT

= [2] y" + 3y — 18y = 4e?*

[3] x%y"" +5xy" + 4y = 1/x? [4] xy"+y +xy=0



Typical answers No. (1)

sinx dy 3 sinx
= —+;y=

1] 243y =
x Y= x2 dx

dx

3 (Linear ODE)

— of P(x)dx — [ Sax — p3Inx — ,lnx® _ .3
ulx) =e e’ x = ulx)=e = ulx)=e X

sin x

yuG) = [ 16 QGdx sy =[x x T dx

—cosx+C
yx3=fsinxdxr:> yx3 = —cosx+C sz

[2] y"—3y —10y = 3e3*
m?—-3m—-10=0 (m-5(mM+2)=0 ©» m=5-2
Y = e + ce™
Vp =Ae 1 y, =34e% © y =94e*
9A—-94A—-10A=3 = A=-3/10

So, Yy, =-—3/10e3*. Then, y=yn+y, =c1e> +ce”?* —3/10e*

[3] x%y" + 5xy’ + 4y = 1/x? The given differential equation is Euler equation.
Put x=et. Thenweget y+(5—1)y+4y=e"2 OR y+4y+4y=e?
m*+4m+4=0>m =my,=—-2;r=-2=m; =m,

yn = (¢t + cp)e 2t = ¢cite ™%t + c e,

2t -2t

y, =te ? andy, = e ?" = y; =—-2te”* +e *andy;, = —2e
viy; + vy, =0 = vite 2 +vie =0 = vit+v,=0 (1)
iyl +vhyh = R(x) 5 vl(—2te 2 + e 2t) — 2ule 2t = g2t
V=2t +1)—2vh =1 - (2)

2xeq(1): 2vit+2v, =0 by summation.

vi=1 v =t
Putv; = lineq(1)togetv, = —t v, = —1/2t?
Vp = V1Y1 + VY, By, =tle Tt —1/2t%e7? = 1/2t%e™*

Yy=ynt+y, = (it +c)e ? +1/2t%e2

t? In x)?
y=<—+C1t+cz>e_2t > y=<( )+611nx+02>x_2

2 2



[4] xy"+y +xy=0
y=ay+ax +a,x?+ asx3 + ax* + asx® + -
y' =a; + 2a,x + 3a3x? + 4a,x3 + 5asx* + 6agx® + -+

y" = 2a, + 6asx + 12a,x% + 20asx3 + 30agx* + 42a,x° + -

xy" =0 +2a,x+ 6a3x* +12a,x3 + 20asx* + 30asx® + -
y =a; +2a,x+3a3;x* +4a,x3 + 5a5x*  +6agx® + -

xy=0 +apx +ax®> +a,x® +azx* +ax® +--

a1=0

Zaz + Zaz +a0 = 0 = az == _(1/4‘) ao

6a3+3a3+a1=0 = a3=0

12a4 + 4‘(14_ + az - O = a4 ES _(1/16)(12 = a4 - (1/64‘)(10

20as +5a3 +a3; =0 =|as =0

o= @)+ e -1 )
y=do—|7) aox 1) GoX = a, 2 X tegx
Typical answers No. (2)
dy COS X dy 3 COS X .
[1] xa+ y=— = E+;y: e (Linear ODE)

3
u(x) = el P)dx — ef x u(x) = e3lnx u(x) = elnx® — 3

COS X
dx

y u(x) = j u@ QWdx B yx® = j X3 x

x3

sinx + C
yx3=fcosxdxr:> yx3 =sinx+C sz

[2] V' + 4y — 12y = 4e3*
m>+4m-12=0 (m-2)(m+6)=0 © m=2,-6
yn = cie?* + c,e %
yp =Ae¥ 1 y, =34e% © y =94e3*
9A+ 12A—-12A =14 = A=4/9

So, yp, =4/9e% . Then, Yy=Ynt+y, =cre* + e +4/9e3*




Typical answers No. (3)
[2] y" -3y —18y = 3e?*
m*-3m—-18=0= (mM—-6)(m+3)=0 ©» m=6,-3
yn = c,e%* + c,e 3%
Vp =Ae* 1  y, =24e* © y =44e*
4A—-6A—-184=3 = A=-3/20
So, Yy, =-—3/20e**. Then, Y=Ynt+ ¥, =c1e® +ce73 —3/20e**

Typical answers No. (4)
[2] v+ 3y — 18y = 4e?*
m?+3m—-18=0 (m+6)(m—-3)=0 ©» m=-63
Yn = cre” % + e
Yp = Ae?* Yy = 24e2% Yol = AAe2*
4A+6A—-184A=4 1 A=-1/2
So, yp,=-—1/2e* . Then, Y= Yn+ Yy = 1~ + e — 1/2e2%



