Math 555: Differential Equations
Good Problems 1

Due: Friday, 6 June 2014

LATE SUBMISSIONS WILL NOT BE ACCEPTED

Name: K E y

Instructions: Complete all 8 problems. Each problem is worth 12 points.

Show enough work on the paper provided (this paper), and follow all instructions
carefully. Write your name on each page.

You may use any electronic (or other) aids that you wish, but you are expected to
show all relevant details of any calculations. A correct “answer” is not good enough;
I need to see how you got it!

Good Luck!
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1. Draw a direction field for the differential equation

y=2y-3
on the dot paper provided.
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Sketch the integral curve of the DE with initial condition y(-2) = 1.
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What is the equilibrium solution of this DE?



2. Sketch a direction field for the differential equation

y'=yly-3)
on the dot paper provided.
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3. Consider the differential equation y' = ay — b.
1. Find the equilibrium solution ¢,.

2. For any other solution ¢ of the differential equation, put Y (£) = ¢(1) — ¢.(f). Thus
Y measures the deviation of ¢ from the equilibrium solution. Find the differential
equation satisfied by Y.
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4. Consider the differential equation y' = -2y +5.

1. First solve the differential equation y’ = —2y. Call the solution y = ¢; (1).

2. Put Y (1)

3. Compute Y'(1).

4. Plug these functions into the equation Y’ =

= 1 () + k, where k is an unknown constant.

—2Y +5, and solve for k.

5. What is the solution of the original differential equation?
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The half-life of a radioactive material is the time required for an amount of this material
to decay to one-half its original value. Show that for any radioactive material that decays
according to the equation y' = —ry, r > 0, the half-life T and the decay rate r satisfy the

equation r7 =1n(2).
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6. Verify that the function
t
(1) = etzf e ds+e
0

is a solution of the differential equation y' -2ty =1.
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Name:

Find all values of r such that () = e'? is a solution of the differential equation

ym_3y//+2y/:0.
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8. Solve the equation

ﬂ _ay+b
dx cy+d’
where a, b, ¢, d are constants.
Use this general formula to write down the solution of the equation dy = L.
dx y+2
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