Ma 221 Homework Solutions Due Date:
January 29, 2015

2.2pg.43#2,3,6,11, 15,17 19, 21, 23, 25; (Underlined problems
are handed in)
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In problems 1, 4 and 5, determine whether the given differential equation is separable.

2) L-a2-3y+l= dy=(42-3y+1)dx= ﬁ — dx
therefore, this equation is separable.

3) G =tin)+8 = G =20Is+8? =  F =2%(Ins+4) =
ds  _ o2
Ins+4 2tdt

therefore, this equation is separable.

ds _ 1
6.) §2 4+ & = =
Writing the equation in the form
ds _s+1
dt st

shows that the equation is not separable.

In problems 11 and 15, solve the equation.

dy _ sec?y
11) dx  14x2
d 2
dy _ osecty dy _ _dx
dx 1+x2 sec?y 1+x2

Using trigonemtric identities we have:

= SeCy = sy and cos?y = 2 (1 + cos2y)

dy _ dx (+cos2y)dy _ _dx (I+cos2yydy dx
secly  (1+x?) = 2 1+x2 = J. 2 1+x2
1 1 - -
= > (y+ 5sin2y) = arctanx + C1 = 2y +sin2y = 4arctanx + 4C;

= 2y +sin2y = 4arctanx + C

15.) y~tdy + ye®*sinxdx = 0



— ye®®*sinxdx = y-tdy
—jecosxsinxdx = jy‘zdy

Substituting:
letu = cosx

du = —sinxdx
—du = sinxdx

Ie”du = Iy*zdy

el =-y1+C
erosx — y—l +C
y* = ﬁ

In problems 19, 21, 23, and 25, solve the initial value problem.

19) % = 2.Jy+1 cosx, y(r) =0

d - -
o~ CoSXdx = 3(y+ D)y = cosxdx = [ (y+1)72dy = [cosxdx

(y+1)¥2 =sinx+C  Substituting the ICy(7) = 0 =
O+ =sint+C = C=1

(y+D¥? =sinx+1 = y = (sinx+1)?> — 1 = sin?x + 2sinx

21.)
1 dy _ ysinf _
0 9_y2+11 y(ﬂ')—l
2
y y+l dy = 6sin0do
ydy + %dy = @sinfdo
Integrating

2
yT +Iny = sinf —6cosO + C



The IC implies

% =n+C
SO
y2+1Iny = sinf — 0cosH + % -
1 d .
23) 12 =2cos?y, y(0) =L
W _ ot
cos?y
Iseczydy = _[ 2tdt
tany = t>+C
E =
tan(Z) = C
cC=1
Thus
tany =t> +1
or
y = arctan(t® + 1)
25) o =xX(1+y) y(0) =3
@ = XA+ =[5 =Xd= Inl+y) = 5 +C=

1+y =e3¥C = Ce3v¥’

= y=Ce? -1
3=y0)=C-1= C=4—

y =4e5° -1



