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Sections that may be omitted in a shorter course: 1.6, 1.7.

Search References and Answers to Problems: App. 1 Part A, and App. 2.
Q ien.n .
1.1: Basic Concepts. Modeling
263 results ti If we want to solve an engineering problem (usually of a physical nature), we first have to

~ formulate the problem as a mathematical expression in terms of variables, functions, and
CHAPTER 1: First-Order ODEs  (18) ~ equations. Such an expression is known as a mathematical model of the given problem.
The process of setting up a model, solving it mathematically, and interpreting the result in

physical or other terms is called mathematical modeling or, briefly, modeling.

[

p.2

...problem. However, before we can Modeling needs experience, which we shall gain by discussing various examples and
turn to methods of solution, we must

firat defing anrme hagic 6 problems. (Your computer may often help you in so/vingbut rarely in setting up models.)

Now many physical concepts, such as velocity and acceleration, are derivatives. Hence a
model is very often an equation containing derivatives of an unknown function. Such a

. 6
":Ve shall develop methods that will model is called a differential equation. Of course, we then want to find a solution (a
give general solutions uniquely (per... function that satisfies the equation), explore its properties, graph it, find values of it, and
- interpret it in physical terms so that we can understand the behavior of the physical

system in our given problem. However, before we can turn to methods of solution, we

BIOIZI0IE: (1) 2SI H2 HAEES HEH SRIAIR. () SOfRI0LE MAS MESRINS. 3
ST B2 9l S1OI2I0|E MAS THSHIALL.

|2 S[O|2I0|EEl |2 E =ElSI2{H, “Add Note” O] RIZ5HIA L. AEE Il ARl HIC|2, &l
235 20| F7ISHIA L. ; BAMS 08310 H|2E HHEH RO MA|L.

nderstanding the basics of ODEs requi

B R s s gbut first without the aid of a CAS). In doing so, you will gain

an Importai - el for the basic terms, such as ODEs,
direction fie - 1 wish, you can use your Computer
PN
00000 ®®
PN
@@
COMMENT. — 1 be studied immediately after this
chapfter. Se: AT ndent of other sections on numerics.
ote
Prereqi
Section ourse: 1.6, 1.7.
Referer COPY .1Part A, and App. 2.
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B 20. Exponential decay. Subsonic flight. The efficiency of the engines of subsonic
airplanes depends on air pressure and is usually maximum near 35,000 ft. Find the
air pressure y(x) at this height. Physical information. The rate of change y'(x) is
proportional to the pressure. At 18,000 ft it is half its value y; = y(0) at sea level. Hint.
Remember from calculus that if y= e® then 3 = ke* = ky. Can you see without

'ng Notebook

Q Search highlights & notes

34 Highlights &

ke g 0 "l calculation that the answer should be close to yp/4?

SHAPTERI-ERRERRRIOREE. 1) ¥_  1.2:Geometric Meaning of y = f(x, J). Direction Fields, :
Aug 12,2017 Euler’'s Method

WYW Need Clarification A first-order ODE

Exponential decay. Subsonic flight. The

efficiency of the engines of subsonic

airplanes depends on air pressure and is (1 4 — ( X

usually maximum near 35,000 ft. Find the air ) y f ? y)
pressure y(x) at this height. Physical

information. The rate of change y?(x) is has a simple geometric interpretation. From calculus you know that the derivative y(x) of

lproporclo?ai to the pressure. Ai118,000 ftitis J(x) is the slope of (). Hence a solution curve of (1) that passes through a point (X, ¥5)
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