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This cxanr contains 12 questions on 10 pages (including this title pagc).
This exa,rn is wortli a total of 150 points. To receive full creclit for a partial
credit problem all work mttst be shown. Wtren in doubt, fil l in the clctails.

No notes, books or calculators may be used during the exam.

Please, Box Your Final Answer (wiicn possible)

t : 12 points
2 12 points
? .
r ) , B points
4 10 points
r \ . 10 points
o: 12 points
7 .
t . 10 points
B: 10 points
9: 6 points

10: 20 points
11: 20 poirrts
12. 20 points

Total: 150 points
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L. (12 points) N{atch the sketches of phase portraits for the 2 x 2 linear
system x' : Ax,lettered A through F, with the names of their criticar points
at the orisin.
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2x2l inearsystems
Problem 1.x'

Nlatch the following general solutions of
sketches of the phase portraits given in
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3. (8 poi'nts) Rewrite the following secorrcl order linea,r equation a,s a
system of two firsl orrler linear crtuaticlris.
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4. (10 poi,nts)
equation.

Find the general solution for the following differential

-\  dx

-bc

5. (10 po'i,rt'ts)Fincl the gcneral solution of the ibllowing dillercntial cqu:r-
Liori.
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6.(12 points) Solve the foliowing differential equation.
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7.(10 poi'nts) A tank initially contains 1000 gal of fresh water. Water
containing 20 grams of salt per gal is entering at a rate of 5 gal per minute.
A weli-mixed water is is allowed to flow out of the tank at the same rate.

(a/ Introduce the variabies and their meaning.
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(b) Write thc differential i:quations, and give the initial
describe Lhis event.
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8.(10 points) A mass 200 g stretches a spring 10 cm. It is attached to
a viscous dumper that exffi force of 3 \-, *h"n iE"Glocity of the mass
is 5 m/s. If the mass is pulled dorn'n 10 cm below its equilibrium position
and given an initial downward velocity of 10 m/s, write the differential
equation with initial conditions that describes the motion of the
body. Do not solve. afc\, ,
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9.(6 poi,rr.ts) Thi: motion of t,he sprirrg mass system is governerr bv Lhcr
followirrg differerrtial equaLiori
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lO.(20 poi,nts) Compute the following.
Indicate the identity that you are using.
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77. (20 poi,nts) Compute the following.
Indicate the identity that you are using.
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L2.(20 points) Use the method of reduction of order to find a second
solution of the differential equation:
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Solutlon of Jnitial Value Problems
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