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' NOTE When you integrate both sides’ Solve the dlfferentral equatron y = Zx/ Y.

’ .
M

a0 v Use separatwn of vanables tosolvea snnple differential equatron.
o . Use exponenhal functmns to model growth and decay in apphed problems

: leferentlal Equa,tlons oo R
‘In the precedmg section, you learned to analyze wsually the soluuous of differential . '

co L equations using slope fields-and to approximate solutions nuinerically using Enler's

Method. Analyhca]ly, you have learned to solve only two types ‘of dlfferenhal '

'equanons-—those of the forms

. . . . R
.

Y =f6) and.y"=fG).

I - In thls sec110n, you will leam how to solve a more general type of deEerentlal'

equation. The strategy is to rewrite the equation so that éach variable occurs on only

. _‘ o one side -of the equation. This strategy is called separation of vanable.s'. (You will

smdy th_ts straiegy in detail in Sectlon 6 3 )

ce EXAMPLE 1 Solvmgaleferentlal Equatlon S

of the equation in Example 1, you don’t.

need to add a constant of integration to ‘Solutlon -.

. bommdesoftheequauon,lfyoudld. - - o L A T
you would obtain the same result as in o y== . Wnte ongmnl equnnun. - L
Example 1. : - . ¥y, - .

o =2 o Mlﬂtlplyhothsxdes by ¥:
Jydy J-Zxdx . - . . o )
: . ’ fw’dx = J-ZXdX ) ,'Ihtegmtewimxespeettox,- o
Iprg=are L TR TR L
.2 _. .2 _ . . . ' S .
zyz—‘x +(-C3 CZ) : A . 'J-ydyz fzxdx . dy':]"dx'
breaeg L | S
. 23’2 = + (:31 "Apply PovierRule.- -
2x2~¢ S 'Rewn:elemngc zc,

- y?— 2= C. _
' You can use mehblt dlfferenuatlon to check tlns result. " B W ' .
%’ H l]gf_gﬂ_'ﬁ;‘ﬁl OHgEHe -+ In practlce, most people prefer to tise Leibniz notation and dlﬁferenUals when
5‘2{3 applying separation ¢ of vanables The solution of Example l 1s shown below using this
potation. _ ,
B _ % L
- '_4dx‘ y * o, e * ' P ' . B .
ydy=2xdx .- . a ’
.. jyc’lﬁfzxdx”' e S
-i— y:=x+ C1 l

So, the geperal soluuoms g1veu by . - R r L

’_sz—C
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4i8  CHAPTERG ° Differcntial Equations . .

Tn Exercises 1-10, solve the differéntial equition.

R S o D _,_
..1. d.x'~x+2 z'dx 4-x
t e @_ . B _.i)l;_- _

B =y+2 L 4o =4y

. 5x : N

5. y== 6y =2=

Py T
Tey'=xy By=xl+y -~

S (R —2p=0 10 ky+y = 100z

" In Exercises 11~14, write and solve the differential eciuation .

that models the verhal statement.

" 11. The rate of change of 0 with rt?_,épect' to ¢ is inversely propor-
' tional to-the square of 1. . , :
12. ‘The rate of change of P with respect to # is proportional to
C - . . S :
13. The rate of change of N, with Tespect to 5 is proportional to
T 250 — s ) .

‘14, The rate of change of y Wlth respect-to x varies‘ jbinﬂy asx and

L=y

‘@ Slope Fields Tn Exercises'15 and 16, a differential equation, a
point, and .a slope field -are given. (a) Sketch two approximate
solutions ‘of the differential equation on the slope field, one of
which passes through the given point. (b) Use'integration to find
the partieular solution of the- differential equation and use a
graphing utility to graph the solution. Compare the resnlt with
the sletch in part (a). To print an enlarged copy of the graph, go

to the website www.mathgraphs.com.

15, Doy -y, ©0,0. 162=y, (0.3

dx dx
-y y
0 Obv vy .||||.|\\4.--llllllll
R IAREISE Phivuvsssdzg111
jiEN R
4~ Y 4 At
1114——-~~~?\\\ |\\\\‘\\"f/ll’l"
PR eyt VY NANSNSTer 200000
Ht::_—;:;“ VAN NN 7701 0
RS S I MR S, AR B4l |
IBERSY TR RN S e T
ISR AR IRl S NS G .
TR “hr117 LI 0
SEREEE B RN ISR RN RS S SN N
;r_;t-;—_-;l;“ . FIHITT 7 vav ittt
R R TR S
. BRI IR ¥ ! T3 3
-5 ilrhitiig b} AL 2Nttt
E AR ER e N

N
.
!

BB m Exercises 17-20, find the function y =3f () passing throngh
the point (0, 10) with the given first derivative. Use.a graphing

* utility to graph the solution. - .

& _1 PP |
7.~ =3t 18 — =72

é)’______.v ’ oo _4)’_____5:
]‘-_9. dt—: .2}’ ,20. dt._4'y

Exercises for Section 6.2 . .

" gee thw.calccﬁéicbm for worked-out solutions to 'ndd-n'umh_éred BXBICISES,

In Exercises 21-24, write and solve the differemtial equation -

- that models the verbal stafement. Evaluate the solution at the
. Specified value of the independent variable. : )

21, The Tate of change of ys proportional to y, When x = 0, ¥ =4
.and when x =.3, y = 10. ‘What i the valye of y when x =67
22. The rate .of change of N is proportional to . When # = 0,
.- N =250 and when.t = 1, N = 400. What is the value of N
whent = 47 ,_. :
23. The rate of change of V is proportional to V. When ¢ = 0,
V= 20,000 and when ¢t = 4, V = 12,500.-What is the value of *
Vwhenr=62 - . T
24. The rate of change of P .is proportional'to P. When £ = 0,
- P = 5000 and when t = 1; P ='4750, What is the value of P
when ¢t = 5?2 . . . ;

In Exercises 2528, find the exponential function y. = Ce™ that

- passes throngh the two given points.
.25y ot

26, .y

27.

“Writing About Contepts
29. Describe what the values of € end k represent in the expo-
nential growth and decay model, y = Cs¥, A

30. Give the differential equation that models eicPoﬁenﬁal
growth and decay. - © . B

In Exercises 31 and 32, détermine the qadrants in which
the solution of the differential equation is an increasing .
fqricﬁon. Explain, (Do not solve the differential egunation.)

1, 21 D1
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