Key
Math 2255, Exam #1, Spring 2013 Name

Instructions: Show all work. Answers with no work will be graded all or nothing unless the point of the
problem is to show the work (in which case, no work will receive no credit). Use exact values (fractions
and square roots, etc.) unless the problem tells you to round, is a word problem, or begins with decimal
values.

1. For the following differential equations, determine the order of the equation, whether it is
linear or non-linear, and whether it is ordinary or partial. (3 points each)
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2. Verify thaty = t=2Int is a solution to the differential equation t2y" + 5ty' +4y = 0. (15
points).
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3. Find the region in the t-y plane where the differential e
a unique solution. Sketch the region. (7 points)
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4. A mixing tank initially contains 3000 gallons of brine which contains 25 pounds of salt in

solution. A new brine containing 1.5 pounds of salt per gallon begins entering the tank at the
rate of 2 gal/minute while the well-stirred mixture leaves the tank at the same rate, Assuming
the mixture is kept uniform, find the amount of salt in the tank at the end of an hour. (12 points)
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5. Sketch the direction field for the graph y' = y(y —2)(y —5). State whether each equilibrium
is stable, unstable or semi-stable, and for each equilibrium greater than zero, state whether it’s

a threshold or carrying capacity. (10 points)
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6. For the following equations, determine ;the solution method (integrating factor/linear, separable
equations, homogeneous (substitution y=vx), Bernoulli equatipns, exact equation (check for
integrating factor if need be) or if the pﬂoblem must be done numerically. Do not solve the

equations. (4 points each) ! ‘
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7. Solve the differential equation xdx + ye *dy = 0,y(0) = 1§(8 points)
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8. Solve the linear differential equation x2y' + xy = 1 either by jintegrating factor. Are there any
initial conditions that would not produce a unigue solution? (15 points).

‘o SB‘Z&" n
N/ F-f“L)Zy::—?(—Q_ /(/L:é ':CI %:X

X7/+7 =

(00) = §hde > b i

—_—

A

L o o spaV ze [
X i, RN LUt IX Al
/ ' £ .
N = oAy o | I/
.rf )( ff_'! } L X v (K ‘-"Z\r a.

Condifions product & Leriqun



9. Solve the exact equation (x + ¥)2dx + (2xy + x2? — 1)dy = 0,y(1) = 1. (12 points)
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10. Use an appropriate substitution to convert the homogeneousidifferential equation y' = %
into a separable one. You should separate the variables but ypu do not need to integrate. (8
points)
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11. Make an appropriate substitution to convert the Bernoulli eqjuation y' + 2xy = xy? toalinear
one. (8 points)
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12. For the differential equation y’ = 2 — 2t + y2,y(0) = 1, nurherically approximate the value of
y(1) using h=0.2. (9 points)
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