Math 53 - Autumn 2011 - Midterm Exam II

Please circle your TA’s name: Luis Diogo Daniel Murphy
Circle the time your TTh section meets: 11:00 1:15 2:15
Your name (print): Student ID:

Please sign the following:

“On my honor, I have neither given nor received any aid on this examination. I have
furthermore abided by all other aspects of the honor code with respect to this examination.”

Signature:

Instructions:

Print your name and student ID number, circle your TA’s name, the time that you attend
the TTh section and sign to indicate that you accept the Honor Code.

Read each question carefully. In order to receive full credit, please show all of your work and
justify your answers.

You do not need to simplify your answers unless specifically instructed to do so. You may use
any result from class that you like, but if you cite a theorem be sure to verify the hypotheses
are satisfied.

You have 2 hours. This is a closed-book, closed-notes exam. No calculators or other
electronic aids will be permitted. If you finish early, you must hand your exam paper to a
member of the teaching staff.

If you need extra room, use the back sides of each page. If you must use extra paper, make
sure to write your name on it and attach it to this exam. Do not unstaple or detach pages
from this exam.

It is your responsibility to arrange to pick up your graded exam paper from your section
leader in a timely manner. You have only until Tue, Nov 29, to resubmit your exam for any
regrade considerations; consult your section leader about the exact details of this process.

Question 1 2 3 4 5 6 Total

Maximum 16 14 26 16 14 14 100

Score

Formulas you may use:

Quadratic formula: the roots of ax? +bx +c =0 are x =
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Problem 1. (16 pts) Solve:
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/

—6=0,

y(0) =2,



Problem 2. (14 pts) Using the method of undetermined coefficients, find the general solution to
the differential equation

2'y/,_y,:t



Problem 3. (26 pts total) Throughout this problem, which has parts (a)-(c), consider the
—2 2

~10 _10) has an eigenvalue —6 + 2¢ with eigenvector

system x' = Ax where the matrix A = (

(+22)

(a) (8 pts) Find a fundamental set of REAL solutions of the system a’ = Az.



(b) (8 pts) Find the solution of the system described on top of page 3 satisfying x(0) = ((1))



(b) (10 pts) Find and classify the type and stability of the equilibrium points for the system described
on top of page 3. Sketch the phase portrait and make sure you sketch a couple of solutions with
arrows on them to illustrate the direction of the flow and explain their behavior as ¢t — oo and

t — —oo.



Problem 4. (16 pts) Solve:



Problem 5. (14 pts) Using variation of parameters, solve:
t2y" — 2ty +2y =t*,  wheret < 0.

You may use, without a proof, the fact that y;(t) = t and y,(t) = ¢* are solutions of the homogenous
equation.



Problem 6. (14 pts) The undamped system

3
§x" +kx=0, z(0)=0, 2'(0)=uvy

is observed to have amplitude 3 and frequency 5/7. Find k and the initial velocity .



