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Exermse 1. (11pt)
Consider the autonomous first- order differential equation.

V=@+3)y-2u-5 "
(1) Draw the phase line. (3pt)
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(2) What are the equilibrium solutions? Which are stable, and which are unstable?
(3pt)
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librium solutions. (2pt)
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(4) Let yy(t) be a particular solution to the equation which satisfies y,(0) = 0. Is
it possible that 7,(2) = 27 Justify your answer. (3pt)
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Exercise 2. (8pt) Consider the differential equation

dr  vz?—4
£
(1) Can you apply the existence and uniqueness theorem to the initial value problem

(1) = 67 Justify your answer and give the biggest rectangle in which you can
apply it containing the given point (if it exists). (5 pt)
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(2) Can z0(2) = 5 (zo(t) is the solution to the initial value problem in part 1))7(1pt)
Justify your answer. (2pt) :
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Exercise 3. (6pt) Find a particular solution to the following differential equation
Syﬁ +2y!_ y: _46'%- )




Exercise 4. (5pt) Consider the following problem:

v +y=0 y0)=0 y(7/2)=0

(1) Show that y(t) = C - sin(t) is a solution for any constant C. (3pt) -
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(2) Why does this not violate the 2. order existence and uniqueness theorem? (2pt)
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Exercise 5. (8pt) Consider the differential equation
1+x 1
Y+ —y - Sy=0

(1) Check that 1+ gz and __:;[;_52@;;-_ are solutions to the above equation. (4pt)
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(2) Do they form a fundamental set of solutions?(1pt) Justify your answer. (2pt)
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Exercise 6. (3pt)
Comnsider the second order equation

Y — 2¢'y’ —tan(t)y = VI + 1.

Write thls equatzon,s as a pla.naI system of ﬁrst-order equations.
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