MA 221 Homework Solutions
Due date: February 24, 2015

44pg.182#6,14,12,13, 15,17, 21, 23
(Underlined Problems are to be handed in)

In problem 5 determine whether the method or not the method of undetermined coefficients
can be applied to find a particular solution.

6) y'(0)+3y'(0) —y() = sech

Since secf = ﬁ the method of undetermined coefficients is not applicable.
In problems 11, 12, 13, 15, 17, 21 and 23 find a particular solution to the differential
equation.

12)
2x' +x = 3t?
2x' +x = 0, Exact solution is: {Cge‘%t}. Thus t2 is not a homogeneous solution.
Xp = (At? + Bt + C)
X, = 2At+B
2(2At + B) + At? + Bt + C = 3t?
At? + (4A+B)t+ (2B +C) = 3t?
A=34A+B=0;2B+C =0
A=3B=-12,C=24
Xp = 3t? - 12t +24

13) y" -y +9y = 3sin3t

p(r) =r2—r+9
p(r) =0= r2—r+9 =0, Solution is: i35 + 1,1 - 1i/35

Thus sin 3t is not a homogeneous solution

Method I: We assume
Yp = Asin3t + Bcos3t

Yp = 3Acos3t — 3Bsin3t
Yp = —9Asin3t — 9B cos3t

Plugging into the DE we have
—9Asin 3t — 9B cos 3t — 3Acos3t + 3Bsin3t + 9Asin 3t + 9B cos3t = 3sin3t
3Bsin3t — 3Acos3t = 3sin3t



A=0B=1
Yp = c0s3t

Method 1I: Consider a companion equation v" —v' + 9v = 3cos3t.
Multiply the original DE by i and add it to the companion equation, and let w = iy + v. Then
we have

w” —w' + 9w = 3(isin 3t + cos3t) = 3edt
p(A) =A2-21+9s0pBi) =-9-3i+9=3i 0.

Therefore

383” . . .

Wp = S = —i(cos3t + isin3t)

Now

Yp = Imw, = cos3t
15)

d’y _cdy _ yex

oz 2ax + 6y = Xxe

Here p(r) = r2 —5r+6 = (r-3)(r-2). Thusr = 2,3 and the homogeneous solution is
Yh = C18% + ce¥

Since e* is not a homogeneous solution, we assume
Yp = (AX+ B)e*

Taking derivatives and substituting into the DE leads to
Yp = (AX+ B+ A)e*

Yp = (AX+ B+ 2A)e*

(Ax+ B +2A)e* — 5(AXx + B + A)e* + 6(AX + B)e* = xe*
(2Ax — 3A + 2B)e* = xe*

2A=1=>A=1/2

-3A+2B=0=>B=3/4

Yp = (% + %)ex

16) 6"(t) — 6(t) = tsint
r’P-1=0 = r==+1
Op(t) = (A1t + Ag)cost + (Bt + Bo)sint
Op(t) = Arcost — (A1t + Ag)sint + Bsint + (Bit + Bo) cots
= (Blt +A1+ Bo)COSt + (—Alt —Ap+ Bl)sint
Op(t) = Bicost— (Bit+ Bo + A1)sint— Arsint + (—Ait — Ag + B1) cost
= (—Alt —Ag + Bl)COSt + (—Blt —Bo - 2A1)sint
Substituting into original equation: 0" (t) — 0(t)
Op —0p = (A1t — Ao + B1)cost + (—Bit — Bo — 2A1) sint + (Art + Ag) cost + (Bat + Bo) sint
= —2Ajtcost+ (—2Ap + 2B1)cost — 2Bitsint + (—2A; — 2Bg) sint = tsint
Equating Coefficients:



—2A1 =0 4 Al =0

—2Ao+281 =0 = Bl =Ao

-2B;1 =1 = B = —% and S0, Ag = —%

—2A1-2Bp =0 = Bo=0

Therefore, the particular solution to the nonhomogeneous equation 8” — 0 = tsint is given
by:

ep(t) _ _ tSInt; cost

17)
y'—2y'+y = 8e!
p(r) =r2—2r+1 = (r—1)% Thusr = 1 is a repeated root and
Yh = C1e' + Cote!
a=1landp'(r) =2r-2=2(r-1). Thusp(l) = p'(1) = 0.Thus
yp = Kt’e' _ 8t’e' _ ge2qt

p'@) 2
21.) x"(t) — 4x'(t) + 4x(t) = te*
Since

p(r) = r2—4r+4 = (r-2)>
we see that r = 2 is a repeated root and
Xn = €162 + Ccote®
Hence we seek
Xp = t?(At + B)e?

Xp = (3At? + 2Bt)e? + 2(At® + Bt?)e?

Xp = (6At+ 2B)e? + 4(3At? + 2Bt)e? + 4(At® + Bt?)e®

(6At + 2B)e? + 4(3At? + 2Bt)e? + 4(At + Bt?)e? — 4[(3At? + 2Bt)e? + 2(At3 + Bt?)e?'] + 4t

(6At + 2B)e? = te?

B=0A=1/6

Xp = t3e?/6

22) x"(t) — 2x'(t) + X(t) = 24t%"

rr-2r+1=0

(r-1)(r-1)=0

r = 1 (double root = s = 2)

Xp = t?(At? + Bt + C)e!

Xp = (At* + Bt3 + Ct?)e!

Xp = (4At® + 3Bt? + 2Ct)e' + (At* + Bt3 + Ct?)e!

Xp = (12At? + 6Bt + 2C)e! + (8At® + 6Bt? + 4Ct)e' + (At* + Bt3 + Ct?)e!
Substituting into original equation: x" (t) — 2x/(t) + x(t)

(12At? + 6Bt + 2C)et + (8At3 + 6Bt? + 4Ct)et + (At* + Bt® + Ct?)e! — (8At® + 6Bt? + 4Ct)e! —
(12At2 + 6Bt + 2C)et = 24t2et

12At? + 6Bt + 2C = 24t

12A = 24 = A=2



6B =0 = B=0
2C=0 = C=0
Xp:2t4et

23)

y'©0)-7y'(0) = 0°
Since there is no y in the equation, we seek
Yp = A20% + A10% + Aof

Then
Yp = 3A20% + 2A10 + Ag
yg = 6A29 + 2A1
Hence
Yp(0) — Typ(0) = 6A20 + 2A1 — 7(3A20% + 2A10 + Ag) = 62
Thus
—21A; =1 6A,—14A1 =0 2A;-T7Ap =0
This leads to
Ao=—gr A=3A-—d A=ZA -2
Finally

_ 1 p3 1 2
Yo = 570"~ 299"~ 343



