Math 251, Section 1, TEST 2 Answer€l0 pt9

1. Consider the differential equation 1Q pts)

y'+p(t)y +q(t)y=0,

the initial conditions
y(to) =Yo and Y(to) = Yo,
and an open interval
la<t<p

which containg,, upon whichp, andq are continuous.

@ T F If y1 andy, are both solutions of the differential equation then they form a
fundamental set of solutions.

(b)) T F  There exists a unique solution to the differential equation which satisfies the
initial conditions.

c) T F If y; andy, are solutions to the differential equation, th@ft) = Y_21 —3y2
is also a solution.

d T F If y; andy, are zero at the same pointlinthen they must form a fundamen-
tal set of solutions to the differential equation.

e T F If yo=Yy,=0,thenthe only solution to the initial value problenyig) = 0.

2. For each differential equation, circ#l solutions. L5 pts)
oy +3y+2y=0
g1(t) =3¢ 92(t) =0 93(t) = 3t ga(t) = 267 + 462 os(t) =te™!
oy +2y +10y=0

¢1(t) = cog3t) da(t) =€ 93(t) =3sint)+2cogt) 9a(t) =€ 'cog(3t) 9s(t) = 3t°

° }// — 4y, + 4y =0
p1(t) = po(t) =2 P3(t) = te* 9a(t) = (3t +4)? ¢s(t) = €” cog2t)



3. Below is a differential equation and one solutign(t). Use the method afeduction of orderto find a second
solution. Hint: Lety,(t) = v(t)y1(t) wherev(t) is an unknown function. 165 pts)

ty'+2ty —2y=0, t>0, yi(t)=t

4. Consider the differential equatigfi+ 2y + 2y = 0. (15 pts)

¢ Find thegeneral solutiorto the differential equation.

e Find the solution satisfying the initial conditiog&0) = 1, andy’(0) = —1.

e Describe the behavior of the solutiontas> c. Justify your answer.

5. Determine théorm of the particular solutionY, to the given differential equation®o not try to solve for the
particular solution. Note: This is the second step involvedtime method of undetermined coefficien¥our
answers should contain one or more undetermined coefficients. 20 pt$)

@y +y-2y=2e?
(b) y'+Y —2y=3cog2t)
) Y +y —2y=Tt%e™

(d) ¥’ +9y = cog()

6. Use thanethod of undetermined coefficientsvariation of parameterso find a particular solutioly of the given
nonhomogeneous equatioff.+ 2y — 3y = 15¢%. (15 pts)



