FINAL EXAM DIFFERENTIAL EQUATIONS Fall 1989

There are & prableme, with the point value of each problem adjacent to it. Show all work neatly and
clearly and be sure that you show enough work to justify vour answers. Al explanations must be
coherent and written in college Jevel English.

1.{60) Find the general scdutbon of ench differential equation:
a) 'y + doy = Gyt b ¢ = sinfe + y-+ 3}

o) Iy — By — Gy = 104* d) (sin® = — y)de — tanzdy = 0

2.(30) Find the golution Lo each initial value prablam

S iy = semiz), a0 =p(0) =0
b} 2olwdy + doy'dr = dpdy +de =0 yid) =2

3.(30) Use Laplace transforms o solve the initial value problems:
o) gt -y =4 #{0) = y(0) = y"(0) = (0] = 0
bl B+ Ty = uslt), will) = 1

4.(30) Consider the second-order squation
d d
b 4oy =0
a} Convert the equation to o first-order linear system
b} Compute the eigenvaloss of the system
€] For sach eigenvalue, pick an associated sigenveclor v,
d] Determine the general solution Y1) for the system

G100 Give an example of a differential equation that models an overdamped harmonic ceciliator,

B.(06) Match each of the following systems with one of the direction fields on the reverse. Give s clear
justification for each of your choees.

1 11 1

de dx dx
E-:-H;.r I——ﬂﬂ'—fr -d—l-_3=+ﬁy
dy o dy
I!-——Jt-l-ﬂy S Fadiitc dy d.l_ﬂr_h

T.(15] Locate the bifurcation valses for the one-parameter family shown snd draw the pliase lines for the values
of the parameter slightly smaller than, slightly larger than and equal (o the bifureation valne.
dy

—_— 2
=y + Iy + o

(18] A 10 gallon bucket is initially full of pure water. We begin dumping salt into tie bucket at o rate of 14
pound per minute, We alse open s spigot so that 172 gallon per minuic 15 droined from the bucket. We
add pure water Lo keep the bucket full and constantly stir the solution so that it remaing well mised.
Determine the amount of salt in the bocket after

a) 2 minukes b1} s=veral hours

{over)
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