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This exam has 6 questions for a total of 42 points.
SPECIAL INSTRUCTIONS

e Show and explain all of your work unless the question directs otherwise. Simplify all
answers.

e The use of a calculator is not permitted.

e Answer the questions in the spaces provided on the question sheets. If you run out of
room for an answer, ask for extra paper.

This is a two-stage exam. You have 35 minutes to complete the exam individually, then
you will hand in the tests and join your group to redo the test as a group in the remaining
35 minutes.

This exam consists of 8 pages including this cover page. Check to ensure that it is complete.
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1. Consider the ODE v/ + 3ty = 2t.
(a) Classify the ODE.
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(c) Suppose the initial condition is y(0) = 1. Solve for the constant of integration and
find the unique solution.
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2. Verify that the equation below is exact, a;d solve it. )
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3. Use the given direction field to answer the questions below.
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(a) On the direction field, sketch several solution curves showing the different solution

behaviours that can occur (there are 4 distinct behaviours).

(b) In general, give conditions on ¢ and y for which solutions are bounded as ¢t — oo.

In the cases where y(t) is bounded, what is lim; ., y(#)?
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—t and also along the lines

y = 1. Write the equation for a first order ODE that could have a direction field

like this.

(c) Note that zero slopes are found along the line y
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4. Find the solution of
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5. Consider the initial value problem

y=—ty, y(0)=2

Find y(1) using Euler’s method with stepsize A = 0.5. Place your answers in the table
below, and use the space below the table to show your work. Decimal answers should
be accurate to 2 decimal places. Circle the value corresponding to your approximation

for y(1).
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0 6. BONUS (3 pts) (Drawn from a discussion we had in the review session Monday morn-
ing.) Consider the IVP

dy 3z%+4z+2
i —_— 1

Using separation of variables we obtain the implicit solution
y? + 2y =2 +22° + 22 + 3. (2)

If we plot (2) we obtain the curve shown in Figure 1.
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Figure 1: Plot of (2).

Explain why the solution to the IVP (1) does NOT consist of the complete curve in
Figure 1. Indicate which part of the curve IS the solution.
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