Math 216 - Test 1 Name
February 15, 2012 Score

Show all work. Supply explanations when necessary. Give explicit solutions when possible.

1. (8 points) State whether each equation is ordinary or partial, linear or nonlinear, and
give its order.

(a) v =u

(b) " — 6y’ + 12y = t*sint

(d) (2* +9?) dx + 2vydy = 0

2. (12 points) Solve the following initial value problem:

d
(x2+9)£—|—xy:(), y(0) = 1.



3. (12 points) Consider the following initial value problem:
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dx y+2’ y(0)

(a) Is the DE separable, linear, exact, or homogeneous? Your answer should corre-
spond with your solution method.

(b) Solve the initial value problem.

(c) Is your solution explicit or implicit?



4. (12 points) Consider the following differential equation:
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(a) Is the DE separable, linear, exact, or homogeneous? Your answer should corre-
spond with your solution method.

(b) Solve the equation.

(c) Is your solution explicit or implicit?



5. (12 points) Consider the following initial value problem:
[22 4+ y* — cos(x + y)] dx + [22y — cos(xz +y) —e¥]dy =0, y(m) =0

(a) Is the DE separable, linear, exact, or homogeneous? Your answer should corre-
spond with your solution method.

(b) Solve the initial value problem.

(c) Is your solution explicit or implicit?



6. (9 points) Use Euler’s method with A = 0.1 to approximate the value of y(0.3) for the
initial value problem 3’ = (4z +y + 2)?, y(0) = 0.

7. (12 points) Use the substitution v = 4z +y + 2 to find the exact solution of the initial
value problem above. Compare the exact value of y(0.3) to your approximate value.



8. (13 points) Consider the following differential equation:
(v + de*y) dx + (2" + 3y*) dy = 0

(a) Find the slope of the solution curve at the point (0, 2).

(b) Use the test for exactness to show that the equation is NOT exact.

(c) Multiply each side of the equation by e*, and show that the new (equivalent)
equation is exact.

(d) Solve the equation.



9. (10 points) A 600-gallon tank is filled with 200 gallons of pure water. A spigot is
opened above the tank, and a salt water solution containing 1.51b of salt per gallon
begins flowing into the tank at a rate of 5gal/min. Simultaneously, a drain is opened
at the bottom of the tank allowing the solution to leave the tank at a rate of 2 gal /min.
What will be the concentration of salt in the solution at the precise moment when tank
reaches its maximum capacity?



