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1. Use the Method of Undetermined Coefficients and the Superposition Principle in doing the following.
(a) Find a particular solution to

y" + 1y + 4y = 2cosht,

where cosht = (e’ + ¢7*), and then find a general solution.

(b) Find the solution to the initial value problem

y' +2y + 5y =4e "cos2t, y(0)=1, ' (0)=0.

2. Use the Method of Variation of Parameters to find a particular solution to
t
e

" 2 / —

V' =2ty =

and then find a general solution.

3. A 1/8-kg object is attached to a spring with stiffness 16 N/m. The damping constant for the system
is 2 N-sec/m. If the object is moved 3/4 m to the left of equilibrium (compressing the spring) and
given an initial leftward velocity of 2 m/sec, determine the following.

(a) The equation of motion of the object.
(b) The object’s maximum displacement to the left.
(c) The quasiperiod and quasifrequency of the object’s motion.



Method of Undetermined Coefficients. Let P,,(¢) be a nonzero polynomial of degree m, and let
yp(t) denote a particular solution to asy” + a1y’ + apy = f(t).

1. If f(t) = Py(t)e™, then
yp(t) = °e Y~ A",
k=0

where
(a) s =0if o is not a root of asr? + a;r + ag = 0
(b) s =1 if a is a single root of asr? + a;r + ag = 0
(c) s =2 if a is a double root of ayr? + ayr + ag =0

2. If f(t) = P, (t)e* cos Bt or f(t) = Pp(t)e* sin 5t for 5 # 0, then
y,(t) = t°e™ cos Bt Z Apt® 4 t%e® sin Bt Z Byt
k=0 k=0

where
(a) s =0if a+ Biis not a root of asr® + a;r +ag =0
(b) s =1if a+ Biis a root of agr? + a;r + ag = 0

Method of Variation of Parameters.

v1(t) = l/%(t) —ya(t) f (1) gt and  ws(t) = l/yl(t)y y1(t) f(t) "

as ys(t) — yi(t)ya(t) a

Some Awesome Formulae.

dx = sin™* (f) + ¢, for a € (0,00)
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2. /—dx:—tan_1 <£>+c, for a # 0
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3. /x— mdmzasec_l‘g‘—kc, fOI'CLE(0,00)

4. [ tanxdr = —1In|cosz| + ¢ =1In|secx| + ¢
cotzdr =In|sinz|+ ¢

secrdr =1In|secx + tanz| + ¢

cscxdr = —In|cscx + cot x| + ¢
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