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1. Match the following differential equations (a - d) with their slope fields (i - iv). You do
not need to justify your answers.

a.
dy

dx
= x2

− y2 b.
dy

dx
= (x − y)2

c.
dy

dx
= y2

− 1 d.
dy

dx
= xy − x2

(i) (ii)

(iii) (iv)



2. Solve the initial value problem.

a. t
dw

dt
+ 2w = t3, w(1) = 0

b. xy′ + y = y2, y(1) = −1



3. Determine the values of a and b so that y = ex/2

(

c1 cos(
√

3x) + c2 sin(
√

3x)
)

is the

general solution to 4y′′ + ay′ + by = 0.

4. The functions y1 = e2x and y2 = e−3x are both solutions to the homogeneous linear
differential equation y′′ + y′

− 6y = 0.

a. Find a solution to the inhomogeneous linear differential equation y′′ + y′
− 6y = 1 + x.



b. Find a solution to the inhomogeneous linear differential equation y′′ + y′
− 6y = e2x.

c. Use parts a and b to find the general solution to the inhomogeneous linear differential
equation y′′ + y′

− 6y = 1 + x + e2x.



5. A 4 kg mass is suspended by a spring. It requires 5 N of force to stretch and hold the
spring 20 cm beyond its equilibrium position.

a. Determine the spring constant k.

b. Determine the value of the damping constant c that will critically damp the spring-mass
system.



c. If we subject the spring-mass system to critical damping, compress the spring 50 cm
above equilibrium, and release it with a downward velocity of 0.5 m/s, will the mass
ever cross through its equilibrium position? If so, at what time?



6. Consider the differential equation

x2y′′
− 8xy′ + 20y = 0. (1)

Notice that this equation is linear, but that it does not have constant coefficients.

a. Determine the two values of r for which y = xr is a solution to (1).

b. Use part a to find the solution to (1) that satisfies y(−1) = 0, y′(−1) = 3.
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