Math 308 Section 200 " Exam 1B — Jean Marie Linhart - Summer 2011
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» You rﬁay use your 4x6 inch notecard for this exam. You must hand it 1n with your exam.
e You may not use any other notes, a caleulator, or your book.

* You may not collaborate with your neighbors on this exam.

» You must show all appropriate work to receive credit, especially partial credit.

o If you use an integrating factor, identify it!

¢ The instructor will provide additional scratch paper if needed.

» Read each question carefully.

“An Aggie does not lie, cheat, or steal or tolerate those who do”

On my honor as an Aggie, I have neither given nor received unauthorized aid on this
exam.

Printed name:

Signature:




Printed name: J@@V\ Maﬂe’ Llf\ \/\a\f C {1 poi'nt) (100 points + 1 extra)

1. (15 points) Solve the initial value problem

X' = [é ;]x with x(0) = [_31]

Identify clearly the general solution to 1st order ODE system and the solution to the IVP. |
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2. (10 points) Use separation of variables to find an explicit solution to
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{7 points) Is the solution you found by separation of variables a unique solution? If 50, give a
theorem stating why. If not, give another solution and an explanation of why the theorem about

unigueness doesn’t apply.
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3. (2 points) Classify this equation. (homogeneous? autonomous? linear? separable? what order?)
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(15 points) Find an explicit solution to the initial value problem given above.

U= exp [ —xdx= exp (Inx')= X'
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4. Given

(3y3 sinz cos z — 8y° cos x) (39‘2 sin’z — 8y sin m)% =0

(8 points) Show this equation is not exact, and show how to find the integrating factor. The
integrating factor is sinz.
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(8 points) Use the integrating factor from above to make the equation exact; show that it is now
exact, and find an implicit solution.

. _ g _
3%33;\02 X CbS)C'—@*'l?' S(NX Cos X % + (3\12 5ln3>c 8»' Sintx )%{— =0

N}
M '
, . ON - C’[\,Q'sinlxcmc -l‘a,)sf'nxccﬁsx
oM - q\ﬁ sintx cosx ~lb vy ginx By D%

Cxact!

: e By - 2 < 2
S?)\.f’ Sinfyx Cosx = Byt Sinx oS5 dx = YHNX = HyE sinfx o+ gy
U= snx duz Cosxdx

| > s T2 N
8331 5("\3)( _6\{ ‘5{1\1’)6 dv: \_j Slf\q’)c‘ --L—h,J Sin"x "“‘CC)P)

=  Solhon % \-33 S X —“q&f sintx = [

5




5. The following two direction fields are for the differential equations

Equation A: Z—j = cos(z)
. dz .
Equation B: 5 = sin{zx)

(4 points) Identify which direction field goes with which equation.

{2 points) Use the correct direction field and solution passing through 2(1) = 1 to approximate
z(2) for equation B. '
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(4 points) Identify the equilibria for equation B and which equilibria are stable and which are
" unstable. - _
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6. A spherical hailstone melts with the change in its volume proportional to its surface area. Assume
it remains spherical as it melts. Initially it is %ffr cubic inch in volume, and after 6 minutes it is

#7 cubic inch in volume.

(6 points) Set up a differential equation with initial condition representing the change in the
radius of the hailstone as a function of time.

The volume of a sphere is V = £7r3, and its surface area is § = 4zr2.
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(6 points) Solve the differential equation from above and use the information given to write an
explicit equation for the radius as a function of time.
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(5 points) Use your solution, above, to calculate when the hailstone completely disappears. Do
not forget to include the correct unit in your answer.
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7. (8 points) Each eigenvalue/eigenvector pair comes from a 2-dimensional linear system of the form
x’ = Ax. Give the letter for the correct phase plane for each eigenvalue/ eigenvector pair. If there
is no correct phase plane, choose “None of these phase planes”. Answers may be used more than

ornce or not at all!
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None of these phase planes.




