Math 204 - Differential Equations
Midterm 2 December 10, 2015

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.
K

Name, Surname:

Signature:

Section (Check One):

Section 1: E. Ceyhan (Mon-Wed 10:00)
Section 2: E. Ceyhan (Mon-Wed 14:30)
Section 3: A. Erdogan (Tue-Thu 16:00)

Question | Points Score
1 20
) 15
3 20
4 10
5 25
6 15
Total 105




1. (20 points) Find the general solution of the differential equation
y" +y = sec(t)
on the interval (—7/2,7/2). (Note that sec(t) = 1/ cos(t).)
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2. Find a particular solution for each the following differential equations.

(a) (5 points) y" —]—y’ 2y = t2
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(c) (5 points) y” +y — 2y = €' + ¢
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3. (a) (15 points) Find the general solution of (1 + z?)y" + 3zy’ +y = 0 in terms of power
series about 0. Determine the radlus of convergence of the solution.
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(b) (5 points) Find a lower bound for the radius of convergence of the power series solutions
about 0 of (1 — z2)(1 — 2z)y” + z(1 — 2z)y’ + (1 — z*)y = 0.
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LAPLACE TRANSFORM TABLE:

L{1}=1 s>0[£{e“*}=ﬁ s>a | L{cosat} =z s> 0| L{sinat} = 51z s>0
L{m) = 2 5> 0 | L{eatsinbt}zmﬁ s>a ’ E{e“‘cosbt}:————(s_i;irbz s>a

L{f™()} = s"F(s) — 5" f(0) — ... — f*~D(0)

4. (10 points) Let f(¢) be a function whose Laplace transform is F'(s). Define a new function
g(t) = % f(3t). Determine the Laplace transform G(s) of g(t) in terms of F.
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5. (a) (10 points) Find the inverse Laplace transform of F(s), i.e., f(t) for which LL{ft)} =

F(s).
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(b) (15 points) Let g(t) be a forcing function defined as u ) \A
1, 0<t«1 Lj/

y(t):{ozlzt } (7\ (ﬁj)

Solve the following initial value problem.

¥ +y=g@), y0)=1, (0)=0
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6. (15 points) Let g(t) be a function such that £{g(t)} exists. Find the solution of the initial '

value problem
2" + 3y — 2y = g(t)sint, y(0) =0, ¢(0)=0

in terms of convolution integrals.
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