
Math 216 Homework 1

[ Due at 10am – Thursday – July 3, 2008 ]

1 Readings

§ 1.1–1.5, 2.1–2.6

2 Written part

2.1 Separable equation

Find the particular solution to

dy

dx
+

(
cosx

sinx+ 2

)
y2 = 0, y(π) = 2.

2.2 Equilibrium solution and stability

Consider the differential equation

dy

dt
= 3y − y2.

i) Sketch the slope field and 3 solution curves with initial values y(0) = 1, y(0) = −1

and y(0) = 5.

ii) Find all equilibrium solutions and briefly discuss their stability.

2.3 Integrating factor

Find the general solution x(t) to
dx

dt
+ 2x = e3t.
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2.4 Modeling with DE

It is the pollen season. Consider the air in an apartment with volume V metre3. Let the

internal concentration of pollen be x(t) gram/metre3 and the ambient (external) concen-

tration a(t) gram/metre3. Assume, inside the apartment, pollen is evenly distributed so

that the total amount of pollen is given by

P (t) = V · x(t) gram.

Let air flow into and out of the apartment at a rate of r(t)metre3/hour.

i) How much air flows in and out during a time period dt? How much pollen is in and

out, respectively?

ii) Find the corresponding change in the total amount of pollen dP (t).

iii) Write down a differential equation for the internal concentration x(t).

3 Computational part

Include computer-generated results along with brief comments in your answers.

3.1 Matlab

With the help of Matlab and the “dfield7” routine, plot the slope field and several solution

curves of
dy

dt
= −y
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5
.

Briefly describe what you observe in the solutions y(t) as t→ +∞.

3.2 Maple

With the help of Maple, find the general solution to

x′′ − 2x′ − 8x = 0.

3.3 Euler method

Use the forward Euler method with stepsize 0.5 to estimate y(1) that satisfies
dy

dx
= x2 + y2, y(−1) = 0.

You may use the help of computer or calculator.
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