Mathematics 38 T“fts Differential Equations

Final Examination UNIVERSITY May 10, 8:30-10:30
No calculators, notes, or books are allowed. Please makeafilglectronic devices are turned off and out of sight.
Show all work and cross out work you do not want graded!

Remember to sign your blue book.
With your signature you are pledging that you have neithegrginor received assistance on this exam. Good luck!

Part I: No partial credit

Please write the answers to problems 1-6 on the cover of theud book to the right of the corre-
sponding box, as shown below.
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1. (4 points) Are the vector L 5 | _2 linearly independent? e
5 0 1

1 3 5
2. (4 points) Are the vector$ 0 |, -1 1, 2 ] linearly independent?
1 2 1
1 2 7 4
3. (4 points) Are the vector$ 5 |, 01, -2 |, —3 | linearly independent?
3 1 1 -2
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4. Consider the differential equatlontd—? =x—2.
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(2 points) Is this equation linear?
(2 points) What is the largest interval containing 1 on which the equation is normal?
(2 points) Does the existence and uniquenes theorem applydp = 2?

o O T 9

(2 points) How many solutions of this differential equatsatisfyx(0) = 2)?
(None? Exactly one? Infinitely many?)

e. (2 points) How many solutions of the equation satisf@) = 0?

5. (5 points) Find the general solution of D? + 2)2D(D? — 1)z = 0.

6. (6 points) Find the annihilator of
a. t4,
b. te? +sint.

7. (11 points) The general solution of((t — 1)D* —tD + 1)z = 0 fort > 1is h(t) = it + coe’. You do not have
to verify this.

Find the solution of ((t —1)D* —tD + 1)z = (t —1)%¢" that satisfiex:(2) =1, 2/(2) = €.

Examination continues on next page



8. (12 points)

1 -2 2
a. Find the eigenvalues of = 0 1 1
-1 -2 4

b. Find the corresponding eigenvectors. (An answe¥ iofb. or c. will forfeit all credit.)

c. Find the general solution ddZ = AZ.

9. (11 points) The eigenvalue of = is 1 (triple). Find the general solution &fz = AZ.
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10. (11 points)
a. Write f(t) = |(t — 1)(t — 2)| as an expression in step-function notation.

b. Compute the Laplace transform fft). (Remember to give reasons!)

. -1 5
11. (10 points) Compute?’ {(52 O T 4)] :

12. Consider the system

dx
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dt r-Y

a. (2 points) Find the equilibria of the system.

b. (2 points) Decide whether for this systefi{z,y) = 2* — 2z + y* — 4y is a constant of motion, a Lyapunov
function or neither of these.

c. (2 points) Classify all equilibria as attractors, repedler neither of these.
d. (3 points) Show that the system has no closed integral curves

e. (3 points) Draw the phase portrait.
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