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1. (18 pts) Find the solution to the initial value problem

%Y y(0) = 3.
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2. (18 pts) Find the general solution of the differential equation (for z > —1)
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3. (12 pts) Find all values of 7 such that y = €™ is a solution to the differential equation
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4. (14 pts) A tank initially contains 30 L of water in which there is 20 g of salt dissolved.
A solution containing 2 g/L of salt is pumped into the container at a rate of 3 L /min, and
the well-stirred mixture runs out at a rate of 2 L/min.

(a) Derive an initial-value problem describing s(t), the amount of salt in the tank at time ¢.
Your differential equation should only contain two variables s and # (it is understood that
your differential equation only holds until the tank begins to overflow) and you should state
the relevant initial condition(s) also.
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(b) Determine the amount of salt in the tank after 30 minutes. (Assume the tank is large
enough that overflow does not occur within the first 30 minutes).

S " albr20
%H_’ mo) =6 L(/ € Has = €u Hel = [ha3e)”
(%,(8“’4'30)‘): 6('{ *10.)‘“ — C_‘,(.[».;gﬂl: 66‘?30)3.’_ C
S = ) + S~ (+ —
(20 o 5 & C—-'{o{gﬂﬂ;

Answer:




5. (18 pts)

2 0 1 4
A=11 00 B=[1021 C=1-2].
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Compute each of the following or justify why the expression is not well defined. If the
expression is not defined put NOT DEFINED in the solution box, otherwise enter your final
answet there. Show your work.
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6. (20 pts) For parts (a) and (b), use Gaussian (or Gauss-Jordan) elimination to find all
solutions to the given system or show that no solutions exist. Show all steps.
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Solutions (if any):
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Solutions (if any):
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EXTRA PAGE. You may use this page if you run out of space. Be sure to label your
problems on this page and also include a note on the original page telling the graders to look

for your work here.
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