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1. (a) Find the explicit solution to the initial value problem i =zy’, y(0)=1.

(b) Sketch the solution and indicate the interval on which the solution is defined.
(This is also called the interval of existence, or the interval of validity.)
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2. (a) Find the solution to the IVP.

dy vy 2
— +Z =4 )=0
=3 ;o y(1)

(b) Sketch the solution and indicate the interval on which the solution is defined.
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3. Find an implicit solution to the IVP U J l lwc N OT W @"[“(l

(sin(y) + z°)dz + (zcos(y) + 1)dy =0, y(0) =1
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4. Suppose that you borrow $10,000 for a car, at 5% interest. What should your
monthly payment be so that you pay back the loan in 5 years?

Hint: Let y(¢) be the amount, in dollars, that you owe the bank after ¢ years, and

let P be your monthly payment. Assuming the payments are made continuously, y
satisfies the IVP.

% — 005y —12P,  1(0) = 10000

Hint: 0.05 = .
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5. Put a “Y” or “N” in the blank, indicating if the ODE has the indicated property.
Use the differential form to test exactness.

d
. Separable _L Linear Y Exact % = e% or ydr — e*dy = 0.
d
I Separable _L Linear ' Exact E% = —y+a2% or (y — 2?)dz + dy = 0.
d y
I Separable Y Linear _L Exact W_zrre or (z + e¥)dx + (ze¥ — 1)dy = 0.

dr 1 —ze¥

6. Compute two steps of Euler’s method for the IVP % = 2zy, y(0) = 1 with h = 3.
That is, compute y; and ys, that approximate y(.5) and y(1).



7. Find the equilibrium solutions, and indicate if they are stable, unstable, or
semistable, for the ODE
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8. Solve the initial value problem by inspection and indicate the solution by putting
a letter in the blank. You do not have to show your work.

A =2y y0)=1 v t\e 2t Dy=0
B.%=2(y-1), y0)=1 \3:\+C,gf"< _C{y=2e-t
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