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In each of Problems 15 and 16. find the value of & for which the given equation is exact. and
then solve 1t using that value of b,

Q, 6. 1s (v 4 bxy) + (x4 )’y =0

Doy e exigt C\\f(xlxé) W&d\‘%'m) Seo Tt

<X$2-3'\0X2233 + Cw@xl 5’ = Py \\)3 -\&‘

Yx ”}g
7
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b=3
Ty = 7«32+ B2 \')3: x5+3x2
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Ply= gty - 4ly)

PLK, = xlé + %2t §(®
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Q (& 18. Show that any separable equation

M(x) + N(v)y =0 CRUUSE.

is also exact,
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(2  24. Show that if (N, — M,)/(xM — yN) = R, where R depends on the quantity xy only, then
the ditfferential equation
M+Ny =0

has an integrating factor of the form p(xy). Find a general formula for this imtegrating

lactor.
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L. Tn each of Problems 25 through 31, find an integrating factor and solve the given equation.

25. By + 2y + )+ (x* + )Y =0

25 v+ 2oy — ey =0 > gyerdse
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V('O\OS 33. Riccati Equations. The equation | >
P R I AT
-rA =gt} + qali)y +qull)y
or
is known as a Riccati*' equation. Suppose that some particular solution y; of this equation
is known. A more general solution containing one arbitrary constant can be obtained
through the substitution
! I
y= W)+ —
i)
Show that w(r) satisfies the first order linear equation
i
dt
Note that (1) will contain & single arbitrary constant.
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o<
P(é\au.‘-l, Using the method of Problem 33 and the given particular solution, solve each of the
following Riccali equations:
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In each of Problems 1 and 2, transform the given initial value problem into an equivalent
problem with the initial point at the origin.
V. Q. Ldydi=f+y, ypl)=2
syl=¢
\€ we W+ s=t-| oud d(,ﬂ\/m, X :13/2. —Tlaun
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In each of Problems 3 through 6, let ¢y(f) = 0 and define (¢,(f)} by the method of succes-
sive approximations

(a) Determine ¢, (t) for an arbitrary value of n.

(c) Express llm P (1) = dn{) in terms of elementary functions; that is, solve the ng;n initial
value proble m

LY. 3y=2y+1). y0)=0
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In each of Problems 1 through 8. find the general solution of the given differential equation.
2,02 V43y4+2vy=0

N

o : i _

2" erder, Uuweasr , ODE 6\)_6-0 Qt
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In each of Problems 9 through 16, find the solution of the given initial value problem. Skelch
the graph of the solution and describe its behavior as ¢ increases.
L0y 4y +3y=0.  y)=2, V(0)=-1

dwor.zqvx . e\ en=0 = = -4 = -3
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3\ .17. Find a differential equation whose general solution is y = ¢je* 4 cye™™,
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C}A'M —_\@0\\/}_ s (v(—D (f*g =0 (:lil r;:—%
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3.1 . 21. Solve the initial value problem y" — y' — 2y = 0. y(0) = e. y'(0) = 2. Then find & so that
the solution approaches zero as 1 — oo.
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