MTH 291, Exam #1, Spring 2018 Name KE

Instructions: Show all work. Give exact answers unless specifically agked to round. All complex
numbers should be stated in standard form, and all complex fractioni should be simplified. If you do not
show work, problems will be graded as “all or nothing” for the answdr only; partial credit will not be
possible and any credit awarded for the work will not be available.

1. Show that every member of the family of functions y = is a solution of the differential

equation x2y’ + xy = 1. (10 points)
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2. Graph the direction field for the e'quation y' =1+ 2y by hahd. Note any equilibria. (10 points)
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initial conditions and plot the
pboints or lines where the slope is

to determine where the

= 1is guaranteed tdlhave a solution. Sketch the graph
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5. Use Euler's Method with the indicated step size to find an e‘
indicated point:y" =y — 2x,y(1) = 0,Ax = 0.5,y(3) =?

imate of the solution at the
5 points)
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6. Solve the differential equation Z—i’ = —,y(1) = 2 using sepfiration of variables. (12 points)
dy = (Inx 4 b= by
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7. Initially a tank contains 1kg of salt dissolved in 100L of watef§Salty water containing 1/4kg/L at a
rate of 3L/min is added to the tank and the (stirred) solutionfis draining from the tank at 3L/min.
Determine an equation for how much salt is in the tank at afy time t. Sketch the graph of the
solution. (15 points)
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8. Solve the linear differential equation y’ + 4y = 2e* by the
(reverse product rule). (12 points)
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9. Solve the homogeneous equation (x® + y*)dx — xy?dy = |
separable. (10 points)

. Stop when the equation is
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10. Solve the Bernoulli equation y’ + —;y = x,/y. Stop when th§ equation is linear. (10 points)

dx
— = 0.8x — §.04xy
11. Consider the system of differential equations ‘;; , X(0) =55,y(0) ="10.
= —0.3y § 0.006xy
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