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(5 points) A recipe

calls for a gallon of salt water solution containing 5 oun
salt. In your 5 gallon container, you accidentally cronte a solution with twic
concentration. Suppose you can pour pure water into your container at a €
gallon per minute while dradning it at the same rale, How long will you have»t ’

to bring your container to the correct concentration? (You may use a caleula
your answer to one decimal place) ;
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3. (a) (5 points) Consider the differential equation ackt dhana

'+ 2y —y = ~5(21)

Let y,(t) = Acos(2t) + Bsin(2t) and use the method of undet
to calculate A and B. State the particular solutlbn *’"

Jp ()= - Lhan(at) 4 16ces(21) vy (+)~ ?‘

ALy =32 - Reos (24)-UB o ()= Ao (24 14Be
:KU\;\W\V AR e TE %)‘Jn?fr

(-SA% ) () (A -5 B) sin
2 H\U HRE )H,

B %f 161 A csled) + el

(b) (5 points) Consider the differential equation
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Let 2, = ae®* and use the method of undetermined coefficients to
plify so that a has real denominator, if necessary). State the (co
solution in the form x(t) + wy(t)-
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4. (20 points) For each the systems below:
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(a) (1 points) Give the characteristic polynomial and ca.lculate the ei

madtrix,

(b) (4 points) Draw the phase plane portrait . Label the direction of motion
time), all cigenvectors, and the direction of rotation, if applicable.

(( (2 point) Classify the equilibrium solution.




5. Let ¢ be a real number and consider the system
Fali

y/= (1 l)y ‘ :
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(a) (4 points) For what values of ¢ will the equilibrium solutio ,'
(b) (4 points) For what values of ¢ will the equilibrium solu

(¢) (4 points) What values of ¢ give nongeneric equlliBrﬁmi so’Iﬁ]_
(d) (4 points) Explain why no value of ¢ will give a noda.l or Spir:
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Consider the system

¢ 183l
y‘(l i)

4 pomts) Show that the system has infinitely many equilibrium (i.e.
sol utions.

(3 points) What is the dimension of the nullspace of A?

# points) Find a fundamental set of solutions (write your ﬁnal
ithout exponential matrices).
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7. Consider the following matrix
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(a) (4 points) Give the characteristic polynomial of A and calcxglaﬁe'? 3

4, ‘ i ali Y oulils e
(b) (4 points) Determine the dimension of the nullspace of (A '
A; found above.

(¢) (6 points) Find a fundamental set of solutions to the s}rstbﬁ"y’m—‘*—' :
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(b) (True or If the eigenvalues of a 2 % 2 matrix
nonequilibrivim solutions to z' = Az all satisfy limy, . 2

(¢) (True or @ If w9 is an equilibrium solution for an au
1! = f(x), then zy is stable if f/(z4) > 0. J .s'=~',i§n;_-g‘s

(d) or False) A 3 x 3 matrix cannot have all complex ¢
(e) (True or Falsé) The function V() =Ne [p@)dt §g ay integratin,
B p(t)e = 1)
it e
(f) (True or. There is a polynomial solution to ¢ = 4

(g) @or False) If A is any n x n matrix and v is any n-vect
is a solution to the linear system 3y’ = Ay.

—
(i) @r False) If A is a 2 x 2 matrix with det(A4) =
many equilibrium solutions i)

() or False) The level set zy + y* = ¢ so



