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SPECTAL INSTRUCTIONS

e Show and explain all of your work unless the question directs otherwise. Answers
without accompanying work are worth zero. 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 7 pages including this cover page. Check to ensure that it is complete.
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1. Consider the ODE
— = f(y) = ycos(y) +a, (1)

where a is a constant. The function f(y) for the case a = 0 is plotted in Figure 1.
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Figure 1: Plot of the function f(y) defined in (1).

(a) The ODE (1) is autonomous. Why?
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(b) In the space below, sketch the phase line between +27 for the case a = 0, and
indicate the stability of each steady state.
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(c) How would the stability of the steady states change if a = 2 or a = —27 Explain.
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2. Solve the ODE

w)dx-F (§+ey) dy = 0.
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3. Consider the initial value problem
dy _
dt

(a) The ODE is linear. Solve it.
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(b) How does the value of yp affect lim; y(z)? Explain.
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Math 225 (Feb 9th, 2022)

4. Numerical methods.

(0.5,3) and using h = 1,

carefully plot one step of the Forward Euler method, including the relevant slope

(a) On the direction field below, starting at the point (¢,y)
arrows. Add explanatory text if necessary.
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(0.5,3) and using h =1,
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carefully plot one step of the Heun method, including the relevant slope arrows.

(b) On the direction field below, starting at the point (£, y)
Add explanatory text if necessary.
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(c) Why is the Heun method more accurate?
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Question: | 2 3 4 | Total
Points: i 7 7 7 28

Score:
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