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SECTION 6,1 Slope Fields and BEoler’

Exercises for Section 6.1

The symbol Iﬂp' indicates an exercise in which you are instruciest 1o use graphing iechnobogy of a symbolic compuer algebra sysiem
Clhick o @ 0 view thie compdete solution of the exercise.
(Click oo |E| i print an entarged copy of the graph.

In Exercises 1-8, verify the solution of the differential equation, In Exercises 25-28, some of the curves
different values of € in the general solution

Sodution Iyfferenial Eguation equation are given. Find the particular so
@ Loy = Ce™ ¥ o= Ay thraugh the point shown on the graph.
L e J Ay =t Sobtion Differential Equation
(8] 2 2+ =10 v = Zay /et — ¥7) B 15. 5 = e ity=10
dv f S \ ; o '
4, V@ —2lny =4 oy T‘In‘— W v+ =10 e + (4 2viv' =
de ¥ —1 i
5] E . = (5] 2. ¥=Cx Zry'— =1
5] s, ¥=Cioosxr + Cosnx y'+y=1 ; ; . b
i & ; B, 2t — = yy' — 2y =1
6, v=Cp 'emsx+ O tsiny ¥ eI+ Ip=14 .
l:s::l 7. v= —oos yInjsec x + tan x| Y+ vy =tanx ; ’
B v= B2 4 pr) ¥y = Fe 4+

In Exercises 9-12, verify the particular solution of the
differential equation.

Diiferentinl Equution

——T—t— F{
= 12

Solution ared final Condition
@ 9, v=sinxronsx — costy I+ v'=2xinZo) — 1
o Figure for 25 Figure for 2
3)-
10, v = 352 = dcosx + 2 y =y + 4sinx ad
Wil 2 1 s ;
(§111. y = 6o y! diy ;: Ml o
Wi =6 o ot
12, g =g = ¥ = ysing - s
' )
_,{_ J i = |
2 -t
In Exercises 13-18, determine whether the function is a solution Figure for 27 Figure for 2
of the differential equation ' — 16y = 0.,
= F'F' In Exercises 29 and M}, the general solution
13, y=3cosx sl R ; RS
; eguation is given. Use a graphing utility to g
_‘] 14, v = 3ecos 2x solutions for the given values of €.
T
[Bl15 v=¢ (5] 29, 4y —x=10 3ovv' +ox
[_i_l 16. v = 5inx Aok o= i g
17, y= Cie Ca Cysin 2y + ), cos 2 C=0.0C=41.C= 44 o

18, v = 3¢* = 45in 2x

In Exercises 31-36, verify that the general s
differential equation. Then find the partic
satisfies the initial condition.

In Exercises 19-24, determine whether the function is a solution
of the differential equation 23" — Iy = e,

Sy, y=w (5] 31, y= e 32, x4+ 2
20, y = x%* Y+ 2y =10 3+ 2y
IEI 21 y =2 +eY) y =3 wheny =1 y=13w
22, v =sinx B 3 y=Cindr+ Cos3x M y=C,
=N o 0
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410 CHAFTER 6 [¥iiTerental Fguations
B35 y= 0z + O 36, 3 = e=3(C, + Cyx) " dy
i o e (5] 51, & m yoos =2 52 L a g
¥ i Ixy’ =+ 3y = () Uy 12y' 4+ 4y m dx 8 iy
Y= dwheny = 2 v= 4when x = () ¥
y'= 4 whenx = 2 yo= when y = 3 NER TR ARSI
____________ GLLLLEES
In Exercises 37-48, use integration to find a general solution of b e e U .‘ltl:ti:qf.::'.‘.‘-‘??i
the dilferential equation. N T A" i T T AR
! ; I |
dy dy ST N T T =t T
@3’?. . BN I8, == = x? = dy P S S N A Y LETTLLEI
ix ax BT, IR YLt A e T A LA
dy % t e
Ii,-l 3, i}ix = | + = PP F=ad%%4 i) WA Y—B
ap, T _
de 1+ et In Exercises 53-36, match the differential
(5] 41 dy _x—2 slope field. [The slope fields are labeled (a), {
jg X (a) (b
3= a
Boiggy A e
dy s
43, —=anl e
@ 4] gy - sn2r =~
dy , " g,
44, —— = an’x 3
dx g
(5] 4s. i =3 R
ox g
o —
46. '-'1'_ =z 5 —x ich § iy
dx t
dh : g
dT. o gt X e i L
(P, =
— S R | B A A
J|I —— T, o { R R
dB, — = §p—x2 R R — Lldpe
dx I PP S R -t i : ) l: ;
—FT i R B e
Sfape Fielde  In Exercises 49-52, a differential equation and its = _% : ! e
slope field are given. Determine the slopes (if possible) in the F1pre
slope field at the peints given in the table. o
x 4| -2 0|2 | 4|38 83 pntay L
fiis de: 2
¥ -HIENEFSETESE: . i1
dyfidx ©dx R T
(5] dy. X dy Sfope Fields  In Exercises ST—6d), (a) sketch
4. T % . pra the differential equation, (b} use the slope
; : solution that passes through the given point,
i graph of the solution as ¥y — 2o and ¥ — ==
S S I A
e e Bifferential Equation Pysint
Wibemen L - SN
s By [B)57, = —21 (2.4)
pepneaci il .y =t e 0.
Ny s £l e (5] s9, v’ =y — 2 (1, 1)
R I O i 6 v =¥+ xy [ 4)
Pt e Oy
P W fi by A b
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SECTION 6.1 Slope Fields and Euler™

@ LE' 61, Slope Field  Use the slope held for the differenial equanon Hufer's Method  In Exervises 69-74, vpse |
v = 1/x, where x = 1, 1o skeich the graph of the solution that make a table of values for the approxims
satisfies each given initial condition. Then make a conjecture differential equation with the specified initia
about the behavior of a parnicular solution of "= 1/x of size fi.
a5 =200, To print an enfarged copy of the graph, select the @

; - : 6 y'=x+v =2 w=1UL h=I)
MathCiraph button. : R
0. yv'=x+y yd=X a=20 h=0
¥
3 Bl7n y=3c—2v, ) =3 n=1 k=
gl | 5 72, ' =053 -y, »0)=1, n=35 h
il |t (8l73 v =em i) =1 n=10, k=0
d |15 e 4. ¥y =cosx +siny, W0 =35, n=10
B e o S
T In Exercises 75-77, complete the table nsing
Rl e of the differential equation and two appro
el e = using Euler's Method to approximate the pa
the differential cquation. Use & = 0.2 and 0.1
(@) (1.0 (b (2. = 1) approximation to four decimal places,

E 62, S{ﬂpt’ f:'.f!kf Use the slope field for e dit‘li.:rentiul uguafi:m ¥ o loz2los!os| ol
¥ 17w, where v = (0, to sketch the graph of the solution that
satishes cach inital condition, Then make o conjecture about ylx)
the behavior of a particular solution of "= 1/v a8 130, {exact}

To print an enlarged copy of the zraph, sefect the MathGraph
button. yx)
: ih=102)
T, ¥ix)
1 (= 0.1)
- Dhifferennal Trsia! Exact
i Equaition Condition — Solutc
g s Bl 75. & w -
R SR B B I:I 1= dx } .3) y =3
-
- X 3 dy 2z )
Th, - 0,2 ;
dr 3 ©.2) 45
fal {0, 1) by (1.1) &
(5] 7. Tyt 0.0 y =4
. (18
e Stope Fields  In Exercises 63-08, use a computer alzebra sys-

T8, Compare the values of the approximations
with the values given by the exact solution.
chamge as i mcreases?

tem Lo (a) graph the slope feld for the differential equation and
{hy graph the solution satisfying the specified initial condition.

@ 63 idy 05y, W) =6 e [E T, Temperafure AL ime ¢ = ) minuies,
dx e ohject s THFE. The remperatere of the ohge
dv rite piven by the differential equation
6 E ooy Wy =4
di = 1,
o _y-12.
iy it 2
@ fis. ? = 002510 — v}, ¥ =2
;: (4} Use a graphing utility and Euler’s Met
6. iy _ 0,22 —v), w01 =9 the particular solutions of Qnix diffe
i o r= 1.2 and 3 Use a step siee of I
iy wiility progrom for Euler’s Muethod |
Sl e, e D3 —x), ) = wehsite college imeo.com.)
de 1 ; ih) Compare your resubs with the exact so
68, L = o gin Tk, y{0) =2
dr 2 4 ¥ =T1 4 6Ee ",
s B, Temperature Repeat Exercise 79 usi

e = (05, Compare the results.
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412 CHAPTER & Differential Equations

Writing About Concepts H’

BL In yvour own words, deseribe the difference between a
general solution of a differential cguation and & particular
solution.

&2, Explain how o inmerpret a slope field,

83X, Descrbe how to use Fuoler's Method to approximate ihe
particular solution of a differential equation.

B It is known that y = Ce™ is a solution of the differential
equation v = 0Ty, 15 it possible o determine O or & om
the information given? 11 so. find s valoe.

True or Folve?  In Exercises B5-88, determine whether the
statement is true or false. IF it is false, explain why or give an
example that shows it is false.

85, If v = jix) s a solugon of a Grst-order differential equation,
then v = fix) + is also a solution.

B, The general solution of a  differential  equation s
vy = —4.80¢7 + Cor+ O To find a particular solution, you
must be given two initial conditions,

87, Slope felds represent the general solunons of  differential
equations,

BB, A slope field shows that the slope at the point (1, 1) 15 6. This
slope field represents the Family of solutioas for the differential
equation v = dx + 2y,

BY. Error and Exlers Method The exact soluiion of the differential
ejuation

dy

—
= -
i -

where W0} = 4, 15 v = 420,

(a) Use a graphing wility to complete the tahle, where v is the
exact valee of the solution, ¥, is the approximate solution
using Fuler's Method with & = 001, v, is the approximate
solution using Euler’s Method with & = 0.2, ¢ is the
absolute error |y — v | e; 15 the absolute emor |y — v,
and ris the mtio e fe..

x L T T S B K 1

¥

(b1 What can you conclude about the ratio ras i changes?
[y Predict the absoluwe error when & = (L05,

0.

(5] o1.

92,
(5] 03,

Error and Fuler's Method  Fepeat FExe
exact solution of the differential equation

dy
i

=x—y

where vill) = Lisy=ux— | + 27
Efectric Circuits
CONSISHNE of 3 POWeT SOUTCE, 8 Tesision, an

The diagram shows a s

I

VAV

)

A madel of the current £, in amperes (A,
the first-order differential equation

f )
L~ 4+ Rl = E

't )
where Fi1) is the voltage (V) produced by
is the resistance, in ohms {£3), and L is the i
(H]. Suppose the eleciric crcuil consise
somree, @ 12-00 resistor, and a 4-H iductor
(ap Sketch a slope field for the differential
(b} What is the hmiting value of the currern
Think About ft 1t is known that v = ¢"
differential equation ¥* — 16y = 0. Find 1k
Think Abowt It 1t is known that y = A si
the differential equation ¥* - L&y = (b Fin

Putnam Exam Challe

0,

(5] o5,

Let § be a twice-differentiable real-valued
fx) = Mx) = —xglx) flx)

where gix} = 0 for all real x. Prove that | f
Provve that if the family of integral curve:
eguation

d—: + plxly = glx),

(x} - glx) # 0
) P glx)

i cut by the line x = & the tangents at th
lii!ll'l are concurrent,
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