
Math 216 Midterm

[ 6–8 pm, July 18, 2008 ]

No calculators or references

1 True or False.

Indicate the truthfulness of the following statements. Correct the false ones.

1. The first order DE
dy

dx
= −2 sin(x2)y

is linear AND separable.

2. The general solution of an n-th order linear, homogeneous equation can be written

as

y = c1y1 + c2y2 + ... + cnyn

where {y1, y2, ..., yn} are solutions to the equation.

§ 3.4 — 3.6, 4.1 — 4.3

2 Written part

2.1 Mechanical Vibration

Consider a spring-mass system with mass 1 and spring constant 6. The damping constant

is denoted as c.

1. Show that the critical damping constant is c = 2
√

6.
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2. If c = c(ε) = 2
√

6− ε for 0 < ε < 1, compute the pseudo-frequency ω(ε) in terms of

ε. Show that

lim
ε→0+

ω(ε) = 0.

In terms of the pseudo-period T (ε) = 2π
ω(ε) , as ε → 0+, we see T (ε) approaches

infinity. What does this mean physically? Use graphs of x vs. t to explain.

3. At t = 0, release the mass from initial position 10 with zero initial velocity. Find the

position at later times. Consider the following two sub cases.

(a) c1 = 5. Find position x1(t).

(b) c2 = 7. Find position x2(t).

Finally, show that

lim
t→∞

x2(t)
x1(t)

=∞.

We know that both x1 and x2 approach zero as t → ∞, but what does the above

result mean physically? Can you give an brief explanation?

2.2 Non-homogeneous equations

(a) Find the general solution for

x′′ + 2x′ + 2x = 4t + e−2t

and show that, regardless of the initial condition,

lim
t→∞

(x(t)− 2t + 2) = 0.

(b) Solve the initial value problem

x′′ + 4x = 4 sin(2t), x(0) = x′(0) = 0.

2.3 1st order linear systems of D.E.

Consider the following system 
dx

dt
= x− y

dy

dt
= 2x + y

Find the general solution using method of elimination.
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3 Computational part

(empty)
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