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Example 1.3.5
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Sketch the slope field for the d?ferential equation d—y
4

|

j//‘("l7 v

X

1

-~
-

= 2x2,

,IP &




ke | FEXED

R¢ ChlL
ISocCLINES A —Y— (7‘/\’/) = b)—> cour\E 4LVt
€U AT’LOH
_L€(_ALL,'
EEVHLEBRIUN  SolLTLoM .
C A SoLyTIoiM OF THE Fokm N o NSTAH T )
% (x , anst) = O
y = CortsT = dy 4 (coMN5T) = [ (x ¢ 57
( S I —— § \
SOL\)ES &y_c. d <

TRE €N,




L
o\ Ckv:pfj/

dy /\crww : /Jj_
) \

:,‘;(&,y)
% ¥ _J
TAL7CcTT
PLEF.
Atzflﬁ = é /A:Iﬁ\ :_"L\ /j{(x )l)\
J,xL dx \Ar ) dx \ 5
—L \ 7
da *
I® o)
o7 [
&y Z 0 ~—)  caMCAVE  Dowy
J— ~
7 ) G




Example 1.3.6 | Sketch the slope field and some approximate solution curves for the differential equation

Z—y = y2—7). = (Y. (f,y) (1.3.4)
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Figure 1.3.6: Hand-drawn slope field, isoclines, and some solution curves for the differential
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Example 1.3.7
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DEFINITION 1.4.1

A first-order differential equation is called separable if it can be written in the form

p(y)j—y = q(x). (1.4.1)
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G R I p(y) and g (x) are continuous, then Equation (1.4.1) has the general solution

fp(y)dy=fq(x)dx +c (1.4.2)

where c is an arbitrary constant.
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Example 1.4.4

Find all solutions to

y = —2xy?.
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Figure 1.4.1: The slope field and some solution curves for the differential equation
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Example 1.4.5  An object ofalls from rest) starting at a point near the earth’s surface. Assum- A\

ing that the air resistance 1s proportional to the velocity of the object, determine the S ?AKMS‘(
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hose temperature is 350°F is placed in a room whose temperature is

Example 1.4.6 A hot metal bz
/l' " L—eons w fterltwo minutes, the temperature of the bar is 2 IOﬂUsing Newton’s
, determine ~—
®
1. the temperature of the bar after four minutes. { ANS ¢ I o + >

2. the time required for the bar to cool to 100°F.
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wExample 1.4.8

In a certain chemical reaction 5 g of chemical C are formed when 2 g of chemical A

react with 3 g of chemical B. Initially there are 10 g of A and 24 g of B present, and after
5 min, 10 g of C has been produced. Determine the amount of C that is produced in 15 min.
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Figure 1.4.2: Slope field and some solution curves for the differential equation
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DEFINITION 1.6.1 o( ﬂ
A differential equation that can be written in /g form
) ()
a2 (%), (1.6.1)
dx —
o(¥)
where a(x), b(x), and r(x) are functions define interval (a, b), is called a

first-order linear differential equation.

We assume that a(x) # 0 on (a, b) and divide both sides of (1.6.1) by a(x) to obtain
the standard form

dy
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Example 1.6.2

Solve the differential equation
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Example 1.6.3 | Solve the initial-value problem
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