MATH 306 SECTION T

“PRACTICE” MIDTERM EXAM 2

APRIL 7, 2015

N AN SOLUTIONS

This is a practice exam. For the real exam:

e Nothing on your desk except writing instruments and UB ID card.
e No electronics! I will keep track of time on the board.

e Like practice exam, the real exam has six questions, half of which involve
qualitative analysis, curve sketching, and/or applications (note, you are
not expected to memorize any specific mathematical models, just to be
able to do the math in the context of a given model).

e (Questions on the real exam are not guaranteed to be easier or harder
than the practice exam; it’s just for the sake of review and practice.

e Like the real exam, give yourself 80 minutes.




1. Consider the differential equation:

y @+ 2y + 2y'= 0

(a) How many linearly independent solutions do you expect, and why?

(b) Find the general solution.

(0) Three, since this is a 3rd-order [inear DE W/ continuous
(constont) coeficients.
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2. Solve the initial value problem:
y(4) — 16y =0

y(0)=1 y(0)=4 y'(0)=4 y®0)=0
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3. Find the general solution to the differential equation:

y"(t) + 2y'(t) + y(t) = 2t sin(¢)
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4. Find the general solution to the system of DEs:
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5. Consider the system of DEs:

o= Ta ][]
(a) Find the general solution.

(b) Find the solution satisfying ICs z(0) = 1 and y(0) = 5.
(c¢) Sketch the phase portrait for this system.

® [|-x

k=7 4 Lzé LI%][;(][EJ _fzx@;;xj:i; evec [;24
T e [
ool = L] - T =[5
HAR

S (NCN =48 = 22 (-48 = 3249 = (A-T)(h+T)

©




6. Consider the mass-spring system

" = -3z 4 2(y — z),
y' = —2(y — )
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on the left, derived from the diagram on the right:
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Set myo =1, k1 = 3, ks = 2, and f(t) = 0.

(a) Rewrite this system of two 2nd-order DEs system as a system of four 1st-order DEs.

(b) Use the eigenvalue method to find the general solution to your answer for (a).
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