
Math 250
Fall 2021 Name:
Exam 5

1. 20 pts. Use the Method of Frobenius to get two linearly independent series solutions about the
regular singular point x = 0 for

2xy′′ + 5y′ + xy = 0,

then form the general solution on (0,∞).

2. 20 pts. Solve the initial-value problem

y′′ + 4y = f(t), y(0) = 0, y′(0) = 0,

where

f(t) =

{
t, 0 ≤ t < π/2

π/2, t ≥ π/2

3. 10 pts. Solve the integro-differential equation

y′(t) = cos t+

∫ t

0

y(τ) cos(t− τ) dτ, y(0) = 1.

4. 20 pts. Use the Laplace transform to solve the initial-value problem

y′′ + 2y′ + 2y = δ(t− π), y(0) = 0, y′(0) = 2.
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(f ∗ g)(t) L[f(t)](s)L[g(t)](s) s > 0

L[f ′](s) = sL[f ](s)− f(0)

L[f ′′](s) = s2L[f ](s)− sf(0)− f ′(0)

L[eatf(t)](s) = L[f(t)](s− a)

L[f(t− a)u(t− a)](s) = e−asL[f(t)](s)

L[g(t)u(t− a)](s) = e−asL[g(t+ a)](s)

sin2 x = 1
2
(1− cos 2x)
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2
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sinx cos y = 1
2
[sin(x+ y) + sin(x− y)]

cosx cos y = 1
2
[cos(x+ y) + cos(x− y)]

sinx sin y = 1
2
[cos(x− y)− cos(x+ y)]


