MATH 366
Exam 1

1d
. (20 pts) Find the solution to Qdy

—Z 4y = 3¢ satisfying y(0) = 3.
x

. (20 pts) Find the general solution to the exact equation
2,2 3 dy
(Bzy” +1) + (22 y+2y)% =0.
Write your answer in the form y =(a function of ) if you can.

. (20 pts) Solve the initial value problem

dy

+

r .y
dr vy =«
with y(1) = —2 by making the substitution v = y/x. Write your answer in the
form y =(a function of x) if you can.

. (20 pts) A large leaky fish farm tank initially containing 1,000 gallons of pure
water is filled by a hose that pumps in a solution containing 7 pounds of salt per
gal at a rate of 3 gal/min. The well stirred mixture leaks out a hole in the bottom
at 2 gal/min. Let Q(t) denote the number of pounds of salt in the tank at time
¢t (in minutes). SET UP BUT DO NOT SOLVE an initial value problem for
Q(t), i.e., find an ODE plus an initial condition that determines Q(t).

. (20 pts) For the autonomous first order equation

Y =yly—1)>*(@y—2),

a) what are the equilibrium solutions (i.e., the constant solutions)?

b) Specify the stability of each solution you found in part (a): stable, unstable,
or semi-stable.

c) Which, if any, of the equilibrium solutions you found are asymptotically stable?
Explain.
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/‘JEO is stable

"J;I i semj-stable

,7-:—;2 is unstable

¢) /;50 s asym')1lo+ ical()/ stable because
small Per{’wbaﬁams 7e‘l’ Fuskeo{ bac k.
Foward 0.
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