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1. Given that y; = z? is a solution to
z*y" — Txy' + 16y = 0,

use reduction of order to find a second solution s that is linearly independent from y;.

2. Consider the equation y"” — 3y" + 3y’ — y = —4e”.
(a) Use the Method of Undetermined Coefficients to find a particular solution to the

equation.

(b) Give the general solution to the equation.
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3. Consider the equation 73" + 9" +y = x? — 2x.

(a) Use the Method of Undetermined Coefficients to find a particular solution to the
equation.

(b) Give the general solution to the equation.

4. Use the Method of Variation of Parameters to find a particular solution to
y" + 3y’ + 2y = sin(e”),

and then find a general solution.



Method of Undetermined Coefficients. Let P,,(x) be a nonzero polynomial of degree m, and let
y,(z) denote a particular solution to a,y™ + - + a1y’ + agy = f(z).

1. If f(z) = P, (x)e™®, then
Yp(z) = z°e™ Z Apa®,
k=0

where s = 0 if « is not a root of the auxiliary equation, otherwise s equals the multiplicity of «
as a root of the auxiliary equation.

2. If f(x) = Py(x)e* cos fx or f(x) = P, (x)e* sin Sz for 5 # 0, then

yp(z) = e (cos Bx Z Ay + sin Bz Z kak) ,
k=0 k=0

where s = 0 if a + i is not a root of the auxiliary equation, otherwise s equals the multiplicity
of a+ i as a root of the auxiliary equation.

Method of Variation of Parameters (2nd-Order Case).
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Some Most Excellent Formulae.
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1. /\/ﬁ d.ﬁlj’ = Sin_l <§> + C, fOI' a < (O, OO)

1 1
2. /mdxzatan1<§>+c,fora7é0
1 1
3. /mdx:asecl 2 + ¢, fOI'CLG(0,00)
4. [ tanxdr = —1In|cosz|+c=1In]|secx| + ¢

cotxdr =In|sinx| + ¢
secxdr = In|secx + tanz| + ¢

cscxdr = —In|cscx + cotx| + ¢
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