»

Math 204 - Differential Equations
Midterm 2~ December 9, 2011

- Duration: 90 minutes

Instructions: Calculators are not allowed. No books, no notes, no questions, and no talking
allowed. You must always explain your answers and show your work to receive full
credit. If necessary, you can use the back of these pages, but make sure you have indicated
doing so. Print (i.e., use CAPITAL LETTERS) and sign your name, and indicate
your section below. '

Name, Surname: Kg\/

Signaturé: m pa

Section (Check One):

Section 1: E. Ceyhan (Mon-Wed 12:30)
Section 2: E. Ceyhan (Mon-Wed 15:30)
Section 3: B. Cogkuniizer (Tue-Thu 12:30)
Section 4: B. Cogkuniizer (Tue-Thu 15:30)

PROBLEM 1 2 .| 3 4 5 6 | TOTAL

POINTS 10 | 20 | 15 | 15 | 18 | 22 100

SCORE




1. (10 points) Find the particular solution of the following differential equation

2y — 2y =32 —1 t>0

where 1 (t) = t* and y»(t) = t™! are the solutions for the corresponding homogeneous

equation.
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2. Find the general solutions of the following differential equations.

(a) (10 points) y"” — 4y’ = 2t + 5 sin(?)
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3. (a) (5 points) Determine whether the foliowing three functions are linearly independent
or not (explain your answer):

fit) =5, fo(t) =sin®(t), fa(t) = cos2t
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(b) (10 points) Given that z, z2, and 1/z are the solutions of the homogeneous equation
corresponding to

3y 422y -2y +2y=21* >0

determine the particular solution.
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4. (15 points) Find the power series solution of the following differential equation about
zo = 0. Determine also the radius of convergence of the series solution you found.
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5. (a) (8 points) Determine a lower bound for the radius of convergence of the series
solution about zg = —1 for the following differential equation.

(% — 4z +5)y" —zy +5y =0
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(b) (10 points) Find the solution of the following initial value problem.

2%y’ + Tzy + 9y =0, y(1)=3, yY(1)=5
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LAPLACE TRANSFORM TABLE:

g1} =1 8>0'2{e"t}=—i—a s> a | £{cosat} = zis 3>0|£{Smat}=;r$_;r §>0
Ltr} =21 5>0 | £{e*sinbt} = s—a)m, s>a l £{e® cosbt} = s s>a

L{f™ @)} = s"F(s) — s*1£(0) — ... — f&D(0)

6. (a) (7 points) Find the inverse Laplace transform of F(s) i.e., f(t) for which £{f(t)} =

F(s).
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(b) (15 points) Use Laplace transform to solve the following initial value problem.
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