MA 241: Exam 3 Practice exam
This exam is worth a total of 100 points.

Directions: Write your full name and Test Form (A or B) on the front of the Blue Book. In the Box No.
fill in your Row Letter, Seat Number.

All work must be shown in the Blue Book to receive credit, and only work in the Blue Book will be graded.
Number all questions, including parts, and box your final answers.

No phones, notes, calculators, or other aids are allowed.

. 1e1 s . -3 . .
1. Find the equilibrium solutions of % = % and match it to its slope field.
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2. Use the Initial Value Problem: % = 8212 "y(1) — ( to answer the following:
. “dr = ev 0 Y - w WiLg:

(a) Use Euler’s method with a stepsize of 0.1 to approximate y(1.2).

(b) Solve the IVP. Give your answer with y as an explicit function of z if possible.

3. Find the orthogonal trajectories of y = kx?.
4. A population of rabbits grows at a rate proportional to its size. Suppose initially, we have

6 rabbits and after 30 days we have 24 rabbits. Find an equation for the number of rabbits
after ¢ days.

5. The air in a tank with volume 210 m? contains 2% laughing gas by volume initially. Fresher
air with only 1% laughing gas flows into the tank at a rate of 3 m3/min and the mixed air
flows out at the same rate.

(a) Find the amount of laughing gas in the tank as a function of time.

(b) A mixture of 5% laughing gas begins to affect humans. How long (in minutes) will it
take for the laughing gas in the tank to reach this level?

6. Consider y” + 5y = F(x).

(a) Find the general solution if F'(z) =0
ind the general solution i T) =8.
b) Find th 1 sol fF 8

7. Find the solution to y” + 2y’ + 10y = 100e3* with y(0) = 6,%'(0) = 13.
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