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_ use definitc
o In Problems 7-1 (E solve the equation. limit). For
dy | —x° dy 1
7. —=——— 8, —=— dy
dx y* dx  xy — =
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dy ‘ A% . 2
9, e y(2 + sinx) 10. S 3xt The differe
5 R and multip*
dy  secy dv 1 — 4v° iy
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de 1+x dx 3v .
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15. y~'dy + ye® ¥ sinx dx = 0
0 16. (x + xy*)dx + e“ydy =0
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[ In Problems 1726, solve the initial value problem. yi
" 17. y =x(1 — y) , y(0)=3 If we let ¢ be the variabl
18. i;—‘\ = (1+yJanx,  y0)=V3 }‘i;:ié\tﬁgiri\i([i)l l:\mlletg
dy ‘ X
19. W = ysinf . y(7) = —3 y(x) = (l = [1 e’
dy 3x%+4x+2 , -
20. P e T y(0) = —1 Use definite integration t
’ the initial value problem:
21. Z—‘\ =2Vy+ lcosx, yim) =0 (a) dy/dx = t""i x v

(b) dy/dx = ¢*'y>

22. x?dx +2ydy =0, y(0) =2 — 3
S ' (¢) dyfdx= V1 +sin.

23. d—\ = 2xcos?y , y(0) = 7/ || (@ Use a numerical int
dx ’ Simpson’s rule, des

2 dy . T .
7 24, — = 8x3e ¥ | )'(I) =0 lpploxm]. ite the solu
. dx three decimal places
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Power Series Solution: # 11, 17, 19, 27
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x
= Ej. 1 /1 i ®® 150% - | = (Y Find s
B In Problems 11-18, find at least the first four nonzero 32. Consider the initial value problem
o terms in a power series expansion about x = 0 for a v —2xy' — 2y =0 :
general solution to the given differential equation. :‘,[()} — l.fu ) ' y'(0) = q ,
1Ly + ("; +2)y=0 12. -"’7_ y=1 where a; and a; are constants.
13. 2" = x72=0 M. (1) +y=0 (a) Show that if @, = 0, then the solution _
15. y"+(x—1)y'+y=0 odd function [that is, y(—x) = —y(x) |
16. y" —2y' +y=0 What happens whena; = 07
17. w" — 2w +w=20 (b) Show that if @, and a, are positive,
18. 2x—3)y" —xy' +y=0 solution is increasing on (0, co).
’ ' " (¢) Show that if @, is negative and a; is
In Problems 19-24, find a power-series expansion about then the solution is increasing on (—oc
x = 0 for a general solution to the given differential (d) What conditions on a, and @, would |
equation. Your answer should include a general formula that the solution is increasing on (— oo,
Jor the coefficients. 33. Use the ratio test to show that the radius ¢
19. y = 2xy=0 20. y" +y=0 gence of the series in equation (13) is infini
. v —xyv' + 4y =0 2. v" —xv =20 See Problem 7. Exercises 8.2, page 438.]
& 23, 2" — 3% — =0 34. Emden’s Equation. A classical nonling
- o0 TuE s e e
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x
= é‘;‘)v 1 /1 i ®@® 150% - | = (] 0 Fing g
B 24, 0+ 1" —xy' +y=0 11(‘)n Al GCCUrS Th lly: s‘ludy 01 he lhe‘mmlw
of a spherical cloud is Emden’s equation
P In Problems 25-28, find at least the first four nonzero " 2, =0
; ; : - y =y y'=0,
terms in a power series expansion about x = 0 for the : i .
solution to the given initial value problem. with initial conditions y(0) = 1,y'(0) =
25. w" + 3w’ —w=20; though x = 0 is not an ordinary point for t
w(0) =2, w'(0)=0 tion (which is nonlinear for n # 1). it turn
2. (2—x+ 1y —y —y=0: there does exist a solution analytic at x = (
" i : ing that n is a positive integer, show that th
¥o)=0, y(0)=1 s i j
. terms in a power series solution are
27. (x+ 1)y"—y=0; . i
X X
y(0) =10, y'(0) =1 y=1-— a + ngy +
28.y"+(x—2)y' —y=0; : : 2 s 4
8. ) & ) Y [Hint: Substitute y = 1 + ¢cox® + ¢c3x” +
¥(0) = —1 y'(0)=0 csx> + into the equation and carefully
o : the first few terms in the expansion for y".
In Problems 29-31, use the first few terms of the power- A8 Vark i I o ; ]
series expansion to find a cubic polynomial approxima- 35. Variable Resistor. In S_C‘l'fm 56 il “hf
tion for the solution to the given initial value problem. !he charge g on the L‘lp‘l%”m in a simple R}
& Graph the linear, quadratic, and cubic polynomial is governed by the equation
approximations for —5 < x < 5. Lg"(¢) + Rq'(t) + L( (r) = E(1)
5 Al L e — d ( 1 (“l ! b
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