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I have read and understood the Student Honor Code, and this exam
reflects my unwavering commitment to the principles of academic integrity
and honesty expressed therein.
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Problem 1 (10 points total) Circle all correct responses.

(A) For whichr isy =" a solution to t*y" +4ty’ +3y =07

:(—3+i\/§)/2 b’: 1!

(b)r=1 , -1

() r=(—1+i)/2 ‘g)l = r(e-Ot

(d)r=-3 v . -
(e) none. (f(r~\> rYroT g)* e

(B) What is the best guess for a solution to y" +9y = tsin(3t) +etsin(3t) ?
(a) Y = (At + B)sin(3t) + Ce~*sin(3t)
(b)Y = (At+ B)sin(3t)+ (Ct+ D) cos(3t)+ Ee™* sin(3t) + Fe™* cos(3t)
@ = (At?+Bt) sin(3t)+(Ct2+Dt) cos(3t)+Ee ™" sin(3t)+Fe™" cos(3¢)
d) Y =

(At? + Bt)sin(3t) + (Ct? + Dt)cos(3t) + Ete™*sin(3t) +
Fte™" cos(3t)

(e) Y = (At+B)sin(3t)+(Ct+D) cos(3t)+Ete™ sin(3t)+F'te™* cos(3t).
(C) On which of the following intervals does a solution of

(t+2)y® = 3(t + 1)y" + 3In(|t])y’ — 7(t — 3)y = sec(t)’

exist? (a) (—1,3) (b) (—1,7T/2@7r/2,0) @,1) (e) (~2,0).
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Problem 2 (10 points total) Solve the following. (5 points each.)
(A) ¥ -4/ +4y =0, y(0) =1, y'(0) = -2.

(B) t¥" — 3ty + 4y =0, y(t) = t>. Find the general solution.
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Problem 3 (10 points total.) A spring is stretched 6 in by a mass weigh-
ing 16 lbs. The mass is attached to a dashpot mechanism that has a damping
constant of 2 Ib.s/ft. The system is acted on by an external force of cos(4t)
Ibs. If the system is initially at equilibrium find the solution.
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Problem 4 (10 points total) Find the general solution of the following
differential equations. (5 points each.)

(A) t2y" — 2y =22 — 3t, y1(t) = t71, ya(t) =%

(B) y" — 3y" + 2y’ = sin(t) — 2cos(t).
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Problem 5 (10 points total) Solve the following problems. (5 points each.)
(A) y'+y —2y=te', y(0) =1, y/(0) = 0.

(B) y® —2y" +y = cosh(t). Write the correct form of a solution. You DO
NOT need to determine the constants.
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