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MTH 291, Exam #2, Partu, Fall 2017

Instructions: Show all wc?rk. You will earn full credit for correct ans
work or explanation. Answers that are incorrect and have no work
Use exact answers, except in applied problems: round to two decima

rs only when accompanied by
ill not receive any partial credit.
 places, or the number requested

in the problem.
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2. Aphase plane for a linear system of equations is shown belo}

two straight-line solutions for the system. [Hint: a straight ec
origin as a repel

3. The phase plane
sample trajector

damping.

. Use the graph to estimate the

ge may help.] Characterize the
er, attractor or saddle point.

MY y=31

of a system of linear differential equations i§ shown below along with a couple
ies. If the system is modeling a spring, descrjibe the spring system in terms of its

N




4. The system X' =

x(0)
y(O)]

[Z é]’? has the solution X = ¢; [_14] e’ Hc, [ﬂ e’t. Consider the initial

conditions = [_38] Find the linear combination of the straight-line solutions that satisfy

the initial conditions. Sketch the phase plane.
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MTH 291, Exam #2, Part
Instructions: Show all w

work or explanation. A
Use exact answers, exce

ork. You will earn full credit for correct ans

KEY

II, Fall 2017 Name

rs only when accompanied by
swers that are incorrect and have no work will not receive any partial credit.
ptin applied problems: round to two decimdl places, or the number requested

in the problem.
1. Sketch the phase plane of% = y2(4 — y?) on the axis beloul.[', and then convert that to a phase
line.
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2. Set up a system of linear differential equations to model the ¢oupled tank problem below. The
flow of pure water into Tank 1 and Tank 2 is 4 L/min. Tank 1 itially contains 30 kg of salt in
solution, and Tank 2 initially contains 10 kg of salt. Both tankg contain 400 L att = 0. The flow
from Tank 2 to Tank 1 is 4 L/min. The flow from Tank 1 to Tafk 2 is 2 L/min, and the flow from
Tank 1 into the environment is 2 L/min. Write the system wikh initial conditions. Do not solve.
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3. Consider the sys

Sketch the phas
region of the ve

e plane by first drawing the nulclines, and thy
ctor field. Is the equilibrium stable, unstable}

tem of differential equations:
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4. Draw examples g

properties:
a. Undamped

b. Underdampe

c. Overdamped
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5. Set up the system of differential equations for the spring-m

12,R = b =y = 2. Use technology to graph a phase plane
underdamped or overdamped.
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6. Use Euler's method for systems to estimate the solution for | e system {x, Sl y’x(O) B 6,
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7. Athermometer reading 70° F is placed in an oven preheate
Through a glass window in an oven door, an observer records

toa cdnstant temperature.
s that the thermometer reads

110° F after % minute and 145° F after 1 minute. How hot |s the oven?
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