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Unit 5: Uniqueness of Solutions

Proposed Paths of Descent

A group of scientists at the Federal Aviation Association has come up

of change equations to pre

For both rate of change e

models to predict that a helicopter actually lands - but do either or

this?

1. Getting familiar with the differential equations:

2.

(a) Just by examining the rate of change equations, what cz

helicopter as pr

what can you s

the helicopter lands?
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(b) Sketch your bes

ith the following two different rate

dict the height of a helicopter as it nears thg ground:
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he scientists, of course, want their
th of the proposed models predict

uations h is in feet and ¢ is in minutes.

you say about the height of the
rdicted by C;—? = —h and by % — —h3? Moffe specifically, as h approaches zero,
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1y about a and what does that imply aboat whether the model predicts that
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t guess for a height versus time solution graph for each rate of change equation.
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(a) What do each o
equation if the

of height versus time on the same set of axes from part 1b.
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out the solution to the differential
and sketch a corresponding graph

f the proposed rate of change equations say
helicopter is already on the ground? Explai
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(b) Interpret the in

differential equation under this initial condition.
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itial condition h(0) = 0, and explain why A

) = 0 should be a solution to each
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Unit 5: Uniqueness of Solutions

3. Use the Geogebra aleet, https://ggbm.at/dJSACIAN, to invesfigate the slope fields. What do the
slope fields suggest about whether the model predicts if the heligopters will land? How do the slope
fields compare with your sketches from part 1b7
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4. Solve the following initial value ploblems
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the helicopter will ever touch the ground. Ifiso, at what time?
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roblem 4 in terms of whether the
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(b) For each differential equation, interpret the results from prpblem 4 in terms of whether graphs
of (i) and (ii) will ever touch or cross.
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Unit 5: Uniqueness of Solutions

6. One difference between the two differential equations is the p

at h = 0. That is,

for one differential

for the other differe

Accurately- draw g
determine the parti

dh
ak
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ial derivative of the right hand side

af () —

ET where f(h) = —h
equation is different than
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an where f(h) = —h3

ntial equation.
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raphs of — versus h for both differentia
al derivatives at it = 0 for each differential

equations and use these graphs to
uation.
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Unit 5: Uniqueness of Solutions

The Uniqueness

In the formal language of
two solution functions ev

dh .
to — = —h are unique

does not have to always
be unique. There is a the
are unique.

Theorem. Let f(z,y) b

Assume f has a partial de
on the rectangle R. Ther

such that the initial value problem

has a unique solution y(=

7. Explam how the co

Fret

8. If you are given a d
are NOT met in a

functions within that range of y-values? Explain.

ellw o solu

Theorem

er touch or cross each other. Using this ter

vhile the two solutions you found to —

analytically solve a differential equation to

e a real valued function which is continuou

| there exists an interval

differential equations, the term “unique” or Funiqueness” refers to whether or not

inology, the two solutions you found
dh

1 .
h3 arc not unique. Fortunately, one
etermine if solutions will or will not

orem, the Uniqueness Theorem, which gets out conditions for when solutions

n the rectangle

b}.

1 derivative &f /8y is also continuous
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rivative with respect to y and that this parti
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) defined on the interval I.

ditions of this theorem relate to solutions
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ifferential equation and determine that the
specific range of y-values, what can you c

nditions of the uniqueness theorem
wclude about the graphs of solution
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