Math 305 Test 1 Spring 2018

Name: Z '07

ONLY NON GRAPHING CALCULATORS ALLOWED

1. [10 points] Suppose N'(t) = F(N(t)), where the graph of F(N) is
given below. Carefully draw several solution curves for this equation.
What are the equilibrium solutions? What are their stability types?
Describe the concavity of the solution curves. Assume N (t) and ¢ are
non-negative.
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2. [10 points] You are in the middle of givin
(@) ¥ =2+y
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3. [5 points each] Find the general solution to the following.
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4. [5 points each] Find the general solution to each of the following.
a) 22y + 1+ 2%’ = 0 (Check for exactness.
( )\w_y/+ + _;: Y (Check for ness. )
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5. [15 points] Find the general solution to 3’ + 3y = y3. (Try Bernoulli’s

thod. :
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Find the particular solution for y(0) = /3.
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Y vey! Tun y'=v!

6. [15 points] y'y" = 4z.
Hint: /\/ax2 +bde = §Vaz?+b+ 2—\% In \\/Ex + Vaz? + bI +C.
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Find the two integration constants if y(0) = 1 and y/(0) = 2.
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7. [15 points] A tank has 100 gal/of freshwater. At t = 0 brackish water
starts to spill in at 2 gal/hour. Its salinity is o Ib/gal. The well
mixed water flows out of tank at the same rate. After fifty minutes
the salinity of the tank water is measured and found to be 0.25 Ib 5 1b/gal.

Find a. (Watch your algebral)
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