Math 3113
Spring 2017
Exam 2, March 24

SoluTITowS
Name:

| Problem | Points J
Problem 1 (3 pts)
Problem 2 (3 pts)
Problem 3 (3 pts)
(3 pts)
(3 pts)

Problem 4 (3 pts
Problem 5 (3 pts

| Total | ]

Instructions:
e Calculators are allowed. No cell phones allowed.
e You must show all of your work to receive credit.

e Some problems are easier than others. Make sure to attempt all the problems
before spending a lot of time on the hard ones.
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2. (3 points) Find the general solutions.
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3. (3 points) Consider the autonomous ODE 7/ = f(y). Suppos
a few pictures and write a few sentences to explain why tl
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statement is true: If f(0) < 0, then y = 0 is a stabl
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4. (3 points) Find an implicit general solution to

dy  z+2z%
dr 2%+ zev’

(Hint: It may be helpful to simplify the right hand side a little bit first.)

N Xlrraey) | L L 24y
d - .
K x (x2 4e¥) X+ el

(%1 kd\f\ AY = ~‘ (lkz,(\(\é(

(lfl"‘/\‘lﬁ + <>(Zl~€\{\ 47 =~ o

| | 2%

2
2 X ¢
So § exack Faas Hooek
2—3 =\ F
3 ZLY
(A
27
H o= 2k _ 2 C(
| R T PR s
¢ - Y:_;) C(Y\:C\/
T L 0y = ATeet = ClpTe




5. (3 points) A spring with spring constant k£ = 5 N/m has a mass of m kg
attached. The spring is damped by friction. Assume the damping constant ¢
has the form ¢ = 5m (m is the mass). So the ODE is

mz’ + 5mz’ + 5z = 0.

The spring is then put into motion. It is observed that the resulting motion is
underdamped and has an angular frequency of 10 radians per second. What is
the mass?
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