Instructor: Olga Vasilyeva

Student Name

MAT 1332, Spring/Summer 2012 Assignment 3
Due June 12, 2012 at the beginning of class.

Late assignments will not be accepted; nor will unstapled assignments.

Student Number

QUESTION 1. Consider the differential equation
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(a) Is this a pure time or an autonomous differential equation? Justify your answer in one

sentence.
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(b) Find the solution to the equation satisfying the initial condition y(0) =3
dy
o _
j g - f s
'\%’ﬂ” = Jd;é

%z,z(g) = d% = 3%
==

yt|= >tan [>E +31702/—/

S
1 (ad _4+C (O
QJ%Z“ ’_ gg - 34am (3¢C) —~
Jg %L;Z;l =k C | = €cem (3C) o~ | <\/
é arctau (] = eeC 3¢ = MC{M(I)°ZZ/L
\ | 2 (%) =3t 5 = L\ e o it cobe
= tan (3¢ +3C) 1a_\
Lt ] = 3 tan (3t *50.feiwz?ewm( Solutioy |
) =3tan (3¢ f$)~m/)arbwla
- Solution .



QUESTION 2. Consider the differential
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QuESTION 3. Consider the differential
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(a) Find the general solution to the equation.
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(b) Find the particular solution satisfying the initial condition y(5) =
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QUESTION 4. Consider the differential equation

dy

dx—y(y 1) = f(y).

(a) Find all equilibria.

(b) Determine the stability of each equilibrium (you may use the stability criterion or the
test point method).
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(c)

Draw the phase-live diagram for the differential equation in the (y, f(y))-plane.

by

0 A g

(d) Graph the equilibrium solutions and solutions starting at y(0) = Q&and y(0) = 5 (for
t > 0). Indicate the behavior of the solution curves as t — o0 (use the (t,y(t))-plane).

L9

§= 1"

T gotd to lufluty
&HZ_E) v U

a—

\ g aMwa_ﬂ/&M 2610,

71t

z/g,gc

i

e b (€
Al bul

<

Vel eyl Cbudey



QUESTION 5. Suppose the population of certain organisms follows the model
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where N is measured in thousands.

(a) Find the equilibria.
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(d) Graph the equilibria and solutions starting at N(0) = 1, N(0) =2 and N(0) = 5 (use
the (¢, N(t))-plane.
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QUESTION 6. A yam is put in a 200°C oven and heats up according to the differential equation

dH
— = a(200 - H).
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(a) If the yam is at 20°C when it is put in the oven, solve the differential equation. (Your
answer should include the constant a.)

Ho = H(0) =20°C.
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(b) Find « using the fact that after 30 min the temperature of the yam is 120°C.
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(c) Using the values from part (a) and (b), sketch the graph of the solution H (t).
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