Quiz #2 (CSE 400.001)

Wednesday, October 5, 2011

1. (5 points) Solve the following equation:

y' — 2y = 2%,
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Solution:

2. (10 points) Find a particular solution of
Y’ — 4y’ + 4y = 4e* + sinx + Tcos .

Solution:

., . o P _ ™ —. A ma cim -
Let ¥, = Yp, + Yp, With y,, = C2°e** and y,, = Acosx + Bsinz, then

2.

p (%)

ym (z) = 2(‘1’(>”+201’2 o

Yy () = 20e* +8Cze™ + 4Cz%e* @
(z) =
(z)

Yp, () — 4y, () + dyp, (= 2Ce%® = 4e2*

= 25%%

Ypo(x) = Acosz + Bsinz —
Yp,(¥) = —Asinaz + Beosz
Yp, () = —Acosz — Bsinzx
Yp,(2) — 4y, (x) + 4yp,(z) = (34 —4B)cosx + (4A +3B)sinz @
= Tcosx+sinx
Yp, () = cosx —sinx ‘—_J

. ) s Y in D 2 . S
Yp = Yp, T Yp, = 22°€™ + cosx —sinzw



3. (10 points) When y;(x) and y2(x) form a basis of solutions of the following equation:

y'(z) + p(@)y () + q(x)y(x) = 0,
show that
)r( 7 , .
yp(z) = —y1(a )/ ya(@ @) (11+z/ /%dm, with W (x) = y1(x)ys(z)—y2(2)y; (2),

is a particular solution for the following nonhomogeneous linear ODE:

y'(@) + p(@)y (x) + q(2)y(z) = r(z).

Proof: Let ui(z) = — [ 1%:_(1(711(1!1 and uy(z) = [ 1/l£¢1;21> dz, then @
yp(r) = ui()yi(z) + ua(2)ya(x),

vp(r) = ui(@)yi(x) +uy(@)y2(r) + ua @)y} (x) + ua(r)ys(a

where
() () + () yala) = %yuw%um:o @

Thus, we have

yplr) = ui(z)y () + ua(x)ys(2),
yp(z) = ui(2)yh(2) + uy()ys(a )+ul(f1:)y'{(flf)+7L2(f1>)y"z’(:f)-] @

Consequently,
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() [ (z
+ua(2) [yz () + p(x)ys(2) + q(2)y2(2)]
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= uy(2)yy () + uy(a)ys(x)
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_ ([ y (7)_‘/2(,)//1(1’)7,(7_)
W (x)

p@)y, () + q(x)yp(x)

) +
Jyi () + uy(x)ys(x)

= 7{g).



