MATH 306 SECTION T

“PRACTICE” FINAL EXAM

MAy 7, 2015

NAME: SoLuTion  Key
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This is a practice exam. For the real exam:

¢ 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 the practice exam, the final has six questions on content from
Chapters 6-8. In addition, there are two “cumulative” questions.

e Questions on the real exam are not guaranteed to be easier /harder
than the practice exam; this is just for review and practice.

e Cive yourself 80 minutes for the first six questions. The two
“cumulative”’ questions do not require a time limit; shorter versions
will appear on the exam.
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1. Consider the linear system: A R
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Let T = a + d and D = ad — be. For this problem, you will show how the values of T
and D determine the type of critical point at (0,0).
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(a) Show that the eigenvalues for this system are

/\_Ti\/TQ—ZLD
N 9

(b) On the (T, D) plane shown, label the regions containing values (T, D) that imply

the critical point at (0,0) is a: nodal source, nodal sink, spiral source, spiral sink,
center, and saddle point.
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2. Find and classify all critical points of the almost linear system:
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r = 2oy—4z = %((3-1\)‘2
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y = zy—3y
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3. Consider the differential equation

' +xy —4y=0

(a) Use power series to find the particular solution corresponding to initial conditions
y(0) = 1 and ¥/(0) = 0.

(b) Find the degree-3 polynomial that, for z near zero, best approximates the general

solution. o .
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4. Use theorems about Laplace transforms to complete the table.

Function Transform
AT
t sin(kt) (a) . .,
FREE
§7. ¢ 2
t cos(kt) (b) \ 2

1/(s? + k)2
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5. Use Laplace transforms and the previous problem to solve the initial value problem:
2@ (t) + 182" (t) + 81z(t) =0

2(0)=1; 2'(0)=0; 2"(0)=-18 z®(0)=0
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6. Solve the initial value problem

"+l = Z5(t —n); z(0)=2(0)=0

n=0

and sketch the solution curve for 0 < t < 5, showing numbers on each axis.
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