. Solve the differential equation

ty + 2y =sinl. glm/2)=1.
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2. Consider the differential cquation

y =2 (/Z .

(a) Solve the equation with initial condition g(0) = a. (Note: the case a =0 is special
and requires separate discnssion.)
(h) For which values of « does the solution exist for all 7 > 07 I the solution fails to

exist. state the interval of existence.
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3. Consider the differential egnation

)

g o=yl =y ).

() Find all equilibrinm points of the equation.
(h) Classify cach equilibrivan point as stable or unstable.

(¢) Indicate the equilibrivm points ina -y graph and sketeh several other solutions
wilhout solving the equation.
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1. Let (1) denote the mumber of fish in a lake at time £0and let ¢ denote the “earrving,
capacity” of the Take. Suppose further that fishermen cateh fish at o constant “harvest
rate” B (Thus. different from the homaework problen on the same topic. the fishenmen
increase their offort if the nunber of fish in the lake gets smalll) Then the population
of fish satishies the equation

dp P’ , ; .
o = (l - F) P with Py =Ty,

I the following. we assmme that /i < /L
(a) Show that the equation has two positive equilibritm points. the larger one stable.
the smaller one unstable.

(h) Indicate the equilibrinm points i a /-7 graph and sketelr several other solutions
without =olving the equation.

(¢) How does the population of fish hehave long-time?  Discuss. in particular. the
possibility of extinetion. Write a reconnuendation to the fishermen.

() Estra crcdit: Show that. it b= '/4. the population will become extinet i finite
time no mwatter how large the initial population of fi<h.
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(c)

(4)

(e)

5. Consider the sccond order differential equation

gy =2y =0,
() Write this cquation as a svstem of two fArst-order equations in matrix form with
matrix .
(h) Compute the cigenvalues of A
(¢) Compute the cigenvectors of A,
(1) Write out the general solution (1) for the sccond order equation.
(¢) Write out the solution with initial condition y(0) = 0 and ¢'(0) = 1.

(f) Sketelr the gualitative hehavior of the equation in the g-y" phase plane.
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