Intro. to ODEs
Quiz 2 Solutions

d 1+y?
1) Find the general solution to the differential equation ﬁ = W.

This is a separable first order differential equation.

/ ] —|Z—Jy2 dy = /cos(x) dx +C
%ln(l +5?) =sin(z) + C

In(1 + y?) = 2sin(z) + C
14+ y2 _ Cerin(m)

y(x) = ++/(Ce2sin(z) _ 1

2) Solve the following initial value problem.

d
xﬁ—k?y:x?’ (x> 0)

y(1)=0

This is a first order linear differential equation. The first thing is to get the
equation into the proper form (by dividing by x).
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The correct integrating factor is

,U,((E) _ (;’f 2/x dx _ 2 In(z) _ 22,

So, the general solution is

Ja?a?dz+C 1 4 C

y(x) = = 3? + per
Fitting the initial datum gives
(1) = 1+C’—O—>C’— !
Wo=s*t¥= ~E
So, the solution is
() = 3 1
YO = T g2



3) Solve the following initial value problem.

Z_Z - %y =23 cos(x)sin(z) (x> 0)
y(m) =1

This is a first order linear differential equation. The integrating factor is

— xr dax - n(x 1
p(z) =el —3/wdr — ¢ 31”:;.

This means the general solution is given by

2 cos(x) sin(z) - % dx
)= 22k o

y(z
— ( / cos(x) sin(z) dz + c)

1 . .
= 5173 sin?(z) + Ca®.

Fitting the initial datum gives

1 1
y(m) = §7r3 sin?(m)+Cr® =Cr®=1— C = —-
7r
So, the solution to the initial value problem is
13 (x)3
y(x) = 5" sin (x) + -
ze®

dy
4) Find the general solution to the differential equation — = ———.
) dr g\ /1492

This is a seperable first order differential equation.

/y\/l—i-dey:/xemdx—i—C

1 . >
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(1+ y2)3/2 =3xe® =3+ C
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y? = [3(x — 1)e® + 0}2/3 -1

y(z) = =/ Bz — Des + CP° 1




