Fundamentals of Differential Equations
by Nagle, Saff, and Snider (7th edition)

Section 2.2 (p. 46)- Separable Equations

A2
12. Solvethe DE z%% — 1 =4
dx 3v

The DE is separable.

x@—1_4v2 = 3 dv—d—x =
dr  3v 1 — 402 T

the solution to the DE is given by the equation
3v dx
/ dv= | —+C.

1 — 402 T

let u=1—41* = du= — Svdv

/ 3v do — —3/ — 8v dv—_—3 d_u
1—402 8 J1—42 8 u

3 d
= — —In|l — 4*| and /_33 = In|z|.
3 x

The solution to the DE is

3 .
— éln\l — 4v?| = In|x| + C or better using In|C|

in place of C,
3
— éln\l — 4% = In|z| + In|C| =

— 3In|1 — 4v%| = 8In|z| + 8In|C| =

In|l — 40?73 = ln|CsU|8 11— 40%|73 = |C2®|

C
= (1-4?) 3 =0 = (1-42)" = —
= 1—4? = = 4¥=1- Cx_8/3

8
or if you want 402 =14 Cz 8/3.



15.

19.

Solve the DE y~'dy + ye“*sin zdx = 0.
Divide the DE
y sin xe* dx + y tdy =0
by y and we get the DE sin z e“**dx +y 2dy =0 .

The solution to the DE is given by
/sz'nxec"”dx + /y‘2dy +C=0.

/sz'nxec"”dx = — /e“du

(wWhere u = cosz, du = — sinz dx)
— _ eu — _ ecosx-
~1
_ Y 1
/y 2dy = =
- Y
Therefore the solution to the DE is
1
—ePT——4+(C=0 = C—-e""=1/y =
Y
1

y=0_ecosw'

Solve the initial value problem

d
d—izQ y+ lcosx; y(m) =0.

The solution to the DE is given by

d
/73;2 cosxdx + C'.
2/ y+1

dy
———=—— —coszdr < u=y+1;du=d
[t ’ ’



24.

34.

du ul/? ,
:/2u1/2 = 201/2) =+y+1 and /cosazda: = sinx.

The general solution to the DE is

Vyt+tl=sinx+C = sinx = /y+1+C.

Since y(m) =0,
simmt=14+C = (C= -1

The specific solution is sinx = — 14+ y+1 =
Vy+l=sinz+1 = y+1=(sinz+1)° =
y = sin’z +2sinzx .

Solve the initial value problem

d
d—z =8x%¢ %; y(1)=0.

The solution is given by

/erdy = /8333d33 +C =

ey 4
7:23:4+C = =424+ C.
Since y(1) =0,

1=4+C = C = -3 and the specific solution is

e =4zt -3 = 2y=In(42*-3) =
y = 3ln(4z* — 3) .

The Thermometer Problem.

a) Solve the DE ar_ k(T — M) « luseT — M because

dt
T > M in part b.



b)

dT
T—-M

=kdt = In|]T —M|=kt+C =

In(T —M)=kt+C = T — M ="+ or better Ce*!

= T-M=Ce* = T =M-+Ce.

At time O, T'= 100 and M = 70°.
T=M+Ce" = 100=70+C = C =30.
Therefore T = 70 + 30e*.

Since after 6 minutes, T = 80°,
80 = 70 + 30e* = 30¢%* =10 =

6k =1In(1/3) = 6k= —In(3) = k= — 13,

T = 70 + 306_tln(3)/6 — 70 + 3O(eln3)—t/6
T =170+30-3716.

After 20 minutes, T = 70 + 30(37%/6) = 70.77°.



