1.(5 points each) Say if the following ODE are linear or non-linear. By
use of the theorems given in class, what can you say about the existence
and uniqueness of the solutions? i.e. ?&hen do they exist?
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b) (y + 1)y +cos(t)y = e, (1) = —2.
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2. (8 points each) Find the general solutions of the following:
a)y = (1 — 2z)y?
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b) (z? + 1)y + 3zy = 6z
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3. a) (10 points) Find the solution of the initial value problem (IVP)
L1
y(1) = vo.
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b) (4 points) For what possible initial values of y, is the solution y(t)
equal to O for ¢ > 07
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4. a) (10 points) Solve the initial value problem (IVP)
ty' +y° =0,
y(1) = 1.
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b) (4 points) What is the largest ¢-interval in which the solution exists?
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5. a) (10 points) Draw a direction field for the following differential equa-
tion,

y —y=1+3sin(t), y(0)=ryo.

b) (10 points) For what value of y, does the solution remain finite as
t — oo?
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= X + 3sin(t) + 1
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6. a) (10 points) Consider the differential equation

y' = (y — 50)(y — 20)y.

Identity the equilibrium solutions and classify each as stable or unstable
(drawing a phase diagram might be very, very useful).
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b) (4 points) If the equation above represents the growth of a certain pop-
ulation of chickens that you are raising and you wanted to limit the popu-
lation so that it does not grow uncontrollably, how many chickens should
you start with? (Give a range, i.e. an interval).

whi ¥ F ikas S sl ()
Co /h&%’\//‘ﬂ@?}\ [(&/‘[7) /Gﬁf/@ &wﬁ

Oy, £so (ke & )




7. (12 points) Consider the differential equation
y = —ty +2y°, y(0) =1

Use Euler’s method to set up the equations with A = 0.1 for ¢ = 0.3 (you
do not need to simplify the solutions).

)

T e - dy -2y

Jv = Jo « Flio, 3 b (-0, 4 <1)
e Ry -

Yom go LI (b=al, g,=12)

= s+ (B zU..z)}> (9.;)

J37 Lot Alh, g
N
5;« + F( o2, j) {©-D)

J4 = 5 At 4,0 b
- jl t f{0}7 j’g) (Q}>




