EXAMPLES OF SECTIONS 1.11

Question 1. Solve

{y” = 2yy/,
y(1) =1,¢'(1) = 2.

Question 2. Solve 3" + ¢/ tanx = (y')2.
Solutions.

1. Make the substitution v = 3/. Then
pn_dv _dvdy dv , dv

4 _%_diydx_dyy_dyv’

which gives upon plugging into the original equation,

U;Z;:2yvz>;l;:2y.
Integrating,
v=1y>+C
Since v = ¢/,
y =y’ +C.

From y(1) =1, ¥/(1) = 2, we then have
y(1)=@y(1)?+C=2=1+C=C=1.

So
v =y +1,
or
d
5 Y _ .
y=+1
Integrating

arctan(y) = z + C = y = tan(x + C).
Using again y(1) = 1:
1:tan(1+C’):>C:%—1,
SO
y = tan(x + % —1).
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2. Let uw = ¢ and thus y” = /. The original equation is equivalent to
v +utanz = u?. This a Bernoulli equation. We use the change of variables
method in Section 1.8 and set v(z) = u~!(x). Then

v —vtanz = —1.
An integrating factor for this equation is I(x) = e~ Jtanzde _ os 0 There-
fore,
d Cy —sinzx
—(vcosz) = —cosx = vcosx = — [ cosxdr = v = —"—
dx cos
cos x dy cos T

U= o = =
Ci —sinzx dr (1 —sinzx

= y(z) = Cy —In|C; —sinz|.



