Math 251 - Test 1

Feb 20 2019
Question 1: For this question use the autonomous differential equation
dy y—5
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(i) Determine the equilibrium solutions
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(i) Sketch the one dimensional phase portrait.
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(i) Classify each equilibrium solution as stable, unstable or semi-stable
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(iv) Sketch the equilibrium solution curves as well as approximate solution curves corresponding to y(0) = 0,
y(0) =4 and y(0) =T7:
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(v) Use Euler's method with h = 0.1 and y(0) = 4 to approximate y(0.2) to three decimal places.
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dy x(x*+1) -1
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State your final answer in explicit form.

Question 2: Solve the IVP —
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Question 3: Solve the IVP (x + 1)% +y = In(x), y(1) = 10, and give the largest interval Z over which the

solution is defined. State your final answer in explicit form. ‘éa) =0 *
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Question 4: Find the general solution to X — oxe — y 4+ 6x* . You may leave your solution in implicit

form. dx y y ,
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Question 5: Find the general solution to (y? + yx)dx — x*dy = 0 and also make note of any constant solu-
tions. You may leave your solution in implicit form. .
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Question 6: Solve the IVP: ng}i —2xy = 3y*, y(1) = 1/2 . You may leave your solution in implicit form.
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Question 7: Solve the [VP: dy #, y(0) = —2 . State your final answer in explicit form.
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