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MATH225
quiz #2, 03/30/17
Total 100
Solutions

. (10) Find the general solution y,(x) of y,(x) of y" —y' — 6y = 0.

The general solution y,(x) =

2

Solution. 72 —r — 6 = 0, hence y,(z) = c1e72* + cpe®.

. (10) Find the general solution y,(z) of y,(z) of ¥y’ — 2y’ +y = 0.

The general solution y,(z) =

Solution. 0 =72 —2r +1 = (r — 1)%, y,(z) = c1€” + cowe®.

. (10) Find the general solution y,(z) of y" +y' +y = 0.

The general solution y,(x) =

1 3
Solution. 0 =r? +7r+1,r = —3 + z\é_ Hence
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Yy(x) = cre” 2% cos -2 + coe” 2% sin -]

1"

1
. (20) Given that y;(x) = = is one solution of 22*y” + 3zy/ —y = 0, > 0 find a second
x

linearly independent solution y,(z).

The second linearly independent solution is: ys(z) =

c(x)

Solution. Set yy(x) = ——. Substituting for y, ¢/, and y” into the equation we get
T

1/2

2ec"(x) — d(x) = 0. This is a separable equation, and we find ¢(x) = ¢z'/?, and

c(x) = 2/3c12%? + co. Hence yo(z) = 2/3c12Y/% + ez
. (25) Consider y" — 3y’ — 4y = 2sinx.

(a) (5) Find the general solution y,(x) for the corresponding homogeneous equation
/" /
Yy =3y —4y = 0.

The solution is: y,(z) =
Solution. 72 — 3r — 4 =0, hence r = —1,4, and y,(z) = c1e™" + cpe*®.



ind a particular solution y,(x) of the equation y* — 3y — 4y = 2sin x.
b) (15) Find icul luti » f th i "3y —4 2 si

The solution is: y,(z) =

Solution. We are looking for y,(z) = Asinz + Bcosz. Plugging y,(z) into the
equation leads to the system of equations

—5A+3B=2, and —3A—5B = 0.

That is y,(z) = sinx + — cos .
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(c) (5) Find the general solution y(x) for the equation y” — 3y’ — 4y = 2sin z.

The solution is: y(z) =

Solution. y(z) = y,(x) + yy(z) = —Z sinz + & cosz + cre™" + coe™ ™.
6. (25) (20) Consider y” +y = ——, 0 <z < g
COS T

(a) (5) Find the general solution y,(x) for the corresponding homogeneous equation
1/
y +y=0.

The solution is: y,(z) =

Solution. r* + 1 =0, hence r = +i, and y,(z) = ¢; cosz + ¢y sin .
1

cosT

(b) (15) Find a particular solution y,(z) of the equation 3" +y =

The solution is: y,(z) =

Solution. We are looking for a particular solution y,(x) = ¢1(z) cosz + c2(z) sinz,
where ¢} (z) = —tanz and dy(z) = 1. This yields

ci(z) =1Incosz, co(r) =z, and y,(x) = coszlncosx + xsinx.

(c) (5) Find the general solution y(x) for the equation y" +y =

CoOST

The solution is: y(x) =

Solution. y(z) = y,(z) + y,(z) = cosxlncosz + xsinx + ¢;(z) cosz + co(x) sin z.



