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Solutions

Show all work legibly.

1. (20) Consider the differential equation 3’ + 4y —e™® = 0.

(a) (5) Find a general solution y,(x) to the differential equation y' + 4y = 0.

yy(z) = ce %



xT

(b) (10) Find a general solution y,(x) to the differential equation y’ + 4y = e™*.

Yg(x) = ce ™ + 13



(c) (5) Solve the inial value problem ¢ + 4y — e~

The solution is y(z) = e™** 4 €3

xT
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2. (60) Consider the differential equation y"” + 4y + 4y = 6—2, x> 0.
x

(a) (20) Find the general solution of y” + 4y’ + 4y = 0.
The solution is:

Solution. \>+4\+4 = 0, hence A = —2, and the general solution is ¢;e™2* +coze 2%,



—2x

(b) (20) Find a particular solution y,(z) of y" + 4y' + 4y = poat
The solution is:

Solution. y,(z) = ui(z)e™* + ug(x)ze *, where

—2z 1 e—2m 1

(& —2 —4x
ur(z) = —/xe_%ﬂw(@ dz, us(z) = /e 2 2 W) dz, where W(z) = e "

Hence . 1 1
u1<x) = _/; dr = _lnx, and UQ(%‘) = /? dr = _;.

yp(z) = —e X lnz — e 2.
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(c) (10) Find the general solution of y"” + 4y’ + 4y = e—z, x> 0.
T
2z

The solution is: c;e™2% + coze™2* — e *Inz.
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(d) (10) Solve the initial value problem y" + 4y’ +y = ex—z, y(1)=1,4'(1) =0.

The solution is:

Solution. The initial conditions yield:
1 =—c; —2¢y, and €2 = ¢; + ¢o.

Finally ¢; = €%, ¢; = —1 — €2, and y(z) = e*e 2 + [-1 — e}ze ™ — e > Inx.



3. (20) Consider the differential equation y” + y = 27.

(a) (5) Find a general solution y,(x) to the differential equation y” 4+ y = 0.

yy(z) = c1sinx + ¢y cos z.

(b) (15) Find a particular solution y,, to the differential equation y” + y = 2°.

1
1+ (In2)?

x

Yp()

(Hint: 27 = ¢*In2)



4. (10) Find the solution y(t) for y" —y = 45(t — 2) + 1%, y(0) =0, /'(0) = 2.

1 2 —s54+1
Y =4e % 2
‘ 32—1+ s3(s —1)

y(t) =2 (et_2 + e_(t_2)> u(t —2) — 2 — 2 + 2¢



5. (20) Compute /Oo §(z) tan 2* du.

—0o0

/OO §(z)tan2? dz = tan 0 = 0.

—00



