
MTH 351/6.51
Homework #1

Dim Date: September 02. 2022

Problems for Everyone
C’onsider tIle Svste]n .i• = sinCi).

(a) Find all fixed points of the flow.
(b) At which points .r tloIs the flow have the greatest velocity to the right?

Find t lie flows accelerat ion 2 as a fund ion of a.
(d ) Fits I the points where the flow ha5 ni axinit ml positive acceleration.

&or the Ibllowing ecinations sketch t lie vector fields on the real line, if possihle find all fixed
points, classify their stability and sketch the graph of i(t) for different initial conditions, loll
lutist mclttde enotielu sketches of .r(t) to illnstrate all qualitatively different solution softitioti
(‘II rves -

(a) 2 = 1 —

(h) 2 = sin(x).
(c) I = 1 — 2 cos(x).
(cI) I C’ — <‘os(,r) (Yon wont he able to find the fixed points explicitly. ott on can still

cieterinine the cjnaiitative behavior).

ñ3) po..l:: *2.2.s. 2.29. 2.210.
The velocity t’(t) of a skvdiver hilling to the ground is governed by the equation ut log— ke2,7 where a, is the mass (If the skvcliver. g is the accelerat ion (Inc to gravity. aml k > 0 is a i-oust aiit
related to air resistance.

(a) Obtain the analytic solntion hit i’(t). assuming that rIO) = o.
/(h) Find the limit of rWh as t x. Tlk lirititing velocity is <ailed the terminal velocit

(c) Give a graphical analysis of this problem. and therein re—derive a fornnda for the teinnnal 1
i’elo<’it V.4

m / 5) Suppose .V and F are two seems that reproduce exponent tally fast: .Y oX’ and F =

Ii)’. respectively, with initial conditions X9. > 0 and growth rates (I.b > 0. Let co =

X(t)/(X(tl — Y(t)) denotes .V’s share of the total popalation.

(a) Show that I (a — h).r( 1 — .r)
(h) Show that if a > h then a is nionotonicall increasing and approaches 1 as t —> . What

does t Ii is resn It imply a hunt the fiOfil ila t ion?
(i’) Show that if u < b then .r is monot otncallv decreasing anti approaches 0 as —, . What

does t his result imply a bout the popnlat ion?
(d) \Vha t I tappens if a = fl?
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