Exam #1 Math 290 Name: k 5>/

3/23/21
Show all your work clearly. No Work, No Credit.
1. Determine if the following function is a solution of a differential equation. (10 pts)
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a) }ggy =Ce? +Ce™ +cos(2x)+sin(2x) for 3y"+10y'-8y =—40sin(2x)
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2.

Sketch the phase diagram and isocline of the following DE, then determine the stability of each
equilibrium solutions. (10 pts) 2
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4. Solve the following differential equations: (40 pts)
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b) (ye*y+cosx)dx+(xe"y)dy:O; y(gjzo (8pts)
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e) jy (x+y+1) —(x+y- 1)2 (8 pts)
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6. A 500 — gallon - tank is partially filled with 200 gallons of fluid in which 3 pounds of salt are dissolved.
Brine containing 2 pound of salt per gallon is pumped into the tank at a rate of 6 gal/min. The well —
mixed solution is then pumped out at a slower rate of 4 gal/min. (10 pts)

a) Let A(t) be the amount of salt in the tank at any time t (in mins), then set up an initial value
problem.
b) Solve the differential equation of part (a).

C) Determine the concentration of salt in the tank when it’s full.




7. Solve the following differential equations: (30 pts)
a) y"-4y"+5y'-2y=0 (5 pts)
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C) 4y"-4y'-3y=3x"-x-2; y(0)=—4; y'(0)=0 (10 pts)
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d) 9y"—12y'+13y = 26x" —35x + 24 (10 pts)
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