1.413

Solve the following differential equations:

(a) x% —-ky=x%2  (k constant),

(c) % + ytanx = secx,
@ - DL 42y = x+1)2
(9) ny% -y =x2,

Solution
Using Formulas:

Equation

HUW S Sslutrzns

dy -
(b) ? —ytanx = x,

—l — 1 =
(d) " (y —2sinx) cosx = 0,
() x*logxdy + (xy — 1)dx = 0,
(h) ydx = (x +y*)dy,

L+ ay = hx)

p = exp( | a(x)d)

()

- (d)

rL_ (1 +x)°
xz -1 x2 -1

X p(x) y(x)
x x y=2’fk+cx", k+2
x x7? x*lnpx|+ex?, k=2
L
X cos(x) y(x) = xtan(x) + 1 + _;/c(x)
sec(x) sec(x) y(x) =£"cos(x) + sin(x)
2 cos(x) sin(x) i) y(x) = 2sin(x) -2 + esii(x)
(1 +x)? x—1 ) = (x+1D(c+x)

yx

x2 -1 x+1 x—1




zquation a(x) X p(x) y(X)
M y 1 1 1 1
! = _ cx
V¥ g ~ Flog® ¥1o800) log® log® Y = Siog®)
'g) solve for w = 3?
w'(x) - -w_J(gc_)_ =x :xl' x -Jl? w(x) = x(c +x)
yH(x) = x(c +x)
(h) solve fory = x(»)
£ -2 =y = y 1 x3) = e +3)
1.5.18
Solve the following differential equations:
« (a) %{- ~k*y = 0 (vibration of a beam,) (b) %xz-—}i'- +y = sinx,
.(c)%— — sinx, | (d)%:-- - e,
) ifx—}z' —2% + 2y = sinx,

d .
~<e)zx%—y=xe,

“(a)rrP-r-2=0

r+1D)F-2)=0, ne{-12}, y=Ce~ +Cre®

b)rr-rt-r+1=0

r-1D%(r+1)=0, ro€{1,1,-1}, y=Ce*+(C2 +Csx)e‘

S Gk
~c)r’-2r+2=0, ree {1+i1-i}, y=e"(Cigr(x) +C2sin(x))

(d)r*-4r +7r2—6r+2=0, re{l,L1+il-i}, y= e*(C; +C2)(+ C; cos(x) + Cysin(x))




' £
(e)rr-1=0, ne 4{4, -21 +—'/2;3—— Tl—!-—-zz—} y=Ce +e""2l:Czcos(g7;\+ C; sin(—‘/-z—?)—):l

fr-2i= re€ {1 =il +i}), y=Cre=*¥ 4 Cpeli

1.5.20
Use the method of undetermined coefficients to find the complete solution of each of the following differential

yations:

‘(a)%+k2y=sinx, k* #0,1) (b) +y-—smx

N aﬂ x
(c)%— = sinx, (d)a-x%—y=e

&Ly o Ly Sy,
.(e)af— = xe’, ? (f)F—ZEC—+2y sinx
(g)%—zz +2y = e*sinx (h)% 9Zy++20y 4x%e®

(i) .i‘nl - 43—’ —2y = 3e™* +10sinx — 4x

Solution:

(a)

Hom Sol: Acoskx + Bsinkx
RHS Family:  {sinx,cosx}

Ansetz: Yp = asinx +bcosx

Yy + k%, = —asinx - beosx + kasinx + k*b cosx = sinx
ak*-1)=1, BE>V =0

1
k-1

¥ = yn+yp = Acos(kx) + Bsin(kx) + smxl , k=#0,1

a=

(b)
Hom Sol: Asinx + Bcosx
RHS Family:  {sinx,cosx} — {xsin(x),xcos(x)}




Ansetz: y, =asinx +bxcosx
Vi +Yp = 2acosx — 2bsinx = sinx

a=0, b= %

y = Asinx + Bcosx — -é—xcosx

(©)

Hom Sol: yu = Ae* +Be™
RHS Family: {sinx,cosx}
Ansetz: yp = asinx + bcosx

}’Z +y = —2asinx —2bcosx = sinx = b =0, a=::2L

y = Ae* + Be™ — %sinx

(d)
Hom Sol: yi = Ae* + Be™
RHS Family: {e*}, -modified RNS Family {xe*}

Ansetz: y, = axe*
yi+y, = a(2e* +xe" —xe*) =e* = A = %

y =Ae* +Be™ + —;-e‘x

. (e)
yi = Ae* + Be™
RHS Family:  {xe*,e*},  modified RNS Family {x”e*,xe"}
Ansetz: ¥p = ax?e” + bxe*

Yy +yp = €[b(2 +x) +a(2 +4x + x2)] — ax?e* — bxe* = xe*
2b+a2+4x) =x = 4a =1, a—_—i_’ b=-a, b___%l_
y = Ae* + Be™ + %(x2 —x)e*

(f)

yn = e*(4cosx + Bsinx)
RHS Family:  {sinx,cosx}

Ansetz: yp = asinx + bcosx
Yy +2Vp +2y = (-2a +b)cosx + (a + 2b)sinx = sinx
U
_ = =1 =2
b=2a Sa =1, a= < b s

y :yA f')/ﬁ = cz/g %ngﬁfﬂ/>f5~/"/¢?f05/‘{ *j/'f‘z)
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