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Problem 1 (2 points)

Solve the equation: xy′ sin
y

x
= x + y sin

y

x
.

Problem 2 (2 points)

Solve, using an integrating factor that depends only on one variable:

y2 cos(x)dx + (4 + 5y sin(x))dy = 0.

Problem 3 (2 points)

Solve by reduction of order: yy′′ + (y′)2 = 0.

Problem 4 (2 points)

Solve the equation: x3y′′′ + xy′ − y = 3x4.

Problem 5 (2 points)
Use Laplace transform to solve for ω 6= ω0 the initial value problem

x′′ + ω2
0 x = k sinωt, t > 0

x(0) = x′(0) = 0

which describes the forced oscillations of a mass on an undamped spring. What happens if
ω = ω0?
Hint: Verify that L−1{ 1

(s2+a2)2
} = 1

2a3 (sin at− at cos at).


