SECTION 2.4

1. Let M =22 — 1 and N = 3y + 7 so that M, = 0 = N,. From f, = 22 — 1 we obtain f = z* — = + h(y),
R(y)=3y+7, and h(y) = %-yQ + 7y. A solution is 22 — » + %yz +Ty=c
8 Let M =1+ Inz+y/zr and N = —1 +1Inz so that M, = 1/z = N,. From f, = —1 4+ Inx we obtain
f=—-v+ylnz+h(y), M(z)=1+Inz, and h(y) =zInz. A solution is —y+ylnzr+zrhz=-c
16. Let M = —2y and N = 5y— 2z so that M, = —2 = N,. From f, = —2y we obtain f = —2zy+h(y). h'(y) = 5y,
and h(y) = 3y°. A solution is —2zy + 5% =c.
17. Let M =tanr—sinzsiny and N =coszcosy sothat M, = —sinzcosy = N,. From f, =tanz —sinzsiny

19.

22.

23.

we obtain f =1In|secz| + coszsiny + h(y), h'(y) =0, and h(y) = 0. A solution is In |secz| 4+ coszsiny = c.
Let M = 4t3y — 15t2 —y and N = t* + 3y% — ¢ so that M, = 4t* —1 = N,. From f; = 4t*y — 15> — y we obtain
f=tty —5t3 —ty + h(y), h'(y) =392, and h(y) = y>. A solution is t*y — 5t —ty + 4> =c.

Let M = e*+yand N = 2+ 2z + ye¥ so that M, = 1 = N,. From f, = e* + y we obtain
f=e"+zy+h(y), W(y) =2+ ye¥, and h(y) = 2y + ye¥ —g. The solution is e® + xy + 2y + ye¥ —e¥ =c. If
y(0) =1 then ¢ = 3 and a solution of the initial-value problem is e* + zy + 2y + ye¥ — e¥ = 3.

Let M = 4y + 2t —5 and N = 6y + 4t — 1 so that M, = 4 = N,. From f; = 4y + 2t — 5 we obtain
f=4ty+t2 -5t +h(y), M'(y) = 6y — 1, and h(y) = 3y> — y. The solution is 4ty +t> — 5t + 33> —y = c. If
y(—1) = 2 then ¢ = 8 and a solution of the initial-value problem is 4ty 4+ t2 — 5t + 3y% —y = 8.

SECTION 2.5

1.

8.

Letting ¥ = ux we have

(z — uz)dr + z(udr + rdu) =0

dr+zdu=10
d—x—l-du:i]
T

Injlz|+u=c

rin|z|+y = cx.

Letting ¥ = ux we have
(r+ dur)dr — (3z +ur)(udr + xdu) =0
(u* —1)dz + z(u + 3)du =0
dr u+3
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u+1

2(f-1) =a(d+1)

(y — ) = e1(y + z).

du =[]



. . . .
16. From 3 —y = e*y? and w = y~! we obtain &Y L w=—¢*. An integrating factor is e* so that e*w = —%eh +c
ory = —%e’ L

. dw . . ]
* we obtain — — 3w = —3z. An integrating factor is e ** so that e *Tw =

17. From y' + y = xy* and w =y~ -

-3 1,-3 -3 1
eI 4L e Leory i = x4 5 4 ce™
, 1 1, y .odw 1 1 . . .
19. From y' — Ey = —t—zy and w = y~! we obtain r - ;w = An integrating factor is £ so that fw =In¢ + ¢
1 .. .. t . .
ory ! = 3 Int 4 % Writing this in the form — = Int 4 ¢, we see that the solution can also be expressed in the
u

form etV = ¢yt.
dw 3,3

22. From ' + y = ¥y~ Y2 and w = /2 we obtain +—w=
dr 2 2

/2 Leor y¥? =14 e~ /2 If y(0) = 4 then ¢ = T and y*/2 = 1 4 Te—32/2,

. An integrating factor is e3*/2 so that e3®/Zw =

23. Let u=x+y+ 1 so that du/dr =1 + dy/dx. Then j—u—lzm2 or H;zduzds:. Thus tan~'u =z +c or
x u

u=tan(r+c),and r+y+ 1 =tan{zr+c) or y =tan(zr+c) —xr — 1.



