Assn 7

11.

13.

15.

17.

19.

21.

23.

Let M =2x—1and N = 3y—|—7 so that My =0 = N;. From f; = 22—1 we obtain f = x? —x+h(y),
h(y)=3y+ 7, and h(y 3y2+?'y A solution is =2 —:c—|-3y2—|-?'y—c

Let M = 5z + 4y and N = 4z — 8y> so that My, =4 = N,. From f; = 5z + 4y we obtain
f= %rg + 4xy + h(y), ' (y) = —8y3, and h(y) = —2y*. A solution is %:.:2 +4zy — 2yt =c.

Let M = 24?2 — 3 and N = 2yz? + 4 so that My = 4zy = N;. From f; = 22z — 3 we obtain
f=x2%2%—32+h(y), M(y) = 4, and h(y) = 4y. A solution is 2%y% — 3z + 4y = c.

Let M = 22 —4? and N = 2? — 22y so that M, = —2y and N, = 2z — 2y. The equation is not

exact.

Let M = ¢ —¢?sinz — x and N = 3zy? + 2ycosz so that M, = 3y — 2ysinz = N,. From
fr =1° —y?sinz — z we obtain f = zy+y%cosz — r‘l;x2+h(y), h'(y) =0, and h(y) = 0. A solution
is :cy3—|-y2cos:.:'—%:cg—c

Let M = ylny —e ™ and N = 1/y+ xlny so that My = 1+ Iny + ze=*¥ and N; = Iny. The

equation is not exact.

Let M =y — 622 — 2z¢® and N = z so that My =1=N;. From f; =y — 622 — 2ze® we obtain
f = zy—22% — 226" + 2%+ h(y), k'(y) = 0, and h(y) = 0. A solution is zy — 223 — 2ze” + 2e* = c.

Let M = 2%y — 1/ (1—1—93:2) and N = 232 so that = 3222 = N,. From
fe=x%p3 -1/ (1 —|—9:::2) we obtain [ = 1z%y? — larctan(3z) + h( ) W(y) =0, and h(y) =0

A solution is 23y® — arctan(3z) = c.

Let M = tanzr — sinzsiny and N = cosxeosy so that M, = —sinzcosy = N,. From
fr = tanz —sinrsiny we obtain f = In|secz| + coszsiny + h(y), A'(y) = 0, and h(y) = 0. A

solution is In |sec x| + coszsiny = c.

Let M = 4t3y —15t2 —y and N = t* 4+ 3y? —t so that ﬂfy =4t3—1 = N;. From f; = 4t3y—15t2 —y
we obtain f = tly —5t3 —ty+h(y), '(y) = 3y%, and h(y) = v>. A solution is t1y —5t> —ty+1° = c.

Let M = z242zy+y? and N = 2zy+22—1 so that My = 2(z+y) = Ng. From f; = 24+ 2ry+1y? we
obtain f = :.:3—|-:c y+zy®+h(y), V' (y) = —1, and h(y) = —y. The solution is %m3+m2y+ry2—y =c.
If y(1) = 1 then ¢ = 4/3 and a solution of the initial-value problem is %3:3 +xy+ oy —y = %

Let M =4y + 2t —5 and N = 6y + 4f — 1 so that M, = 4 = N;. From f; = 4y + 2t — 5 we obtain
f = dty+t>—5t+h(y), ' (y) = 6y—1, and h(y) = 3y? —y. The solution is dty+t> —5t+3y? —y = c.
If y(—1) = 2 then ¢ = 8 and a solution of the initial-value problem is 4ty 4 t2 — 5¢ 4+ 3y — y = 8.
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25.

27.

29.

31.

33.

35.

37.

Let M = y?cosz — 3z%y — 2r and N = 2ysinz — 2> + Iny so that M, = 2y cosx — 3r2 = N,. From
fr = y? cosz —3x2y — 2z we obtain f = y?sinz — 2%y — 22+ h(y), K'(y) = Iny, and h(y) = yIny —v.
The solution is y?sinz — 2%y — 22 + ylny —y = . If y(0) = e then ¢ = 0 and a solution of the
initial-value problem is y?sinz — 23y — 22 + yIny — y = 0.

Equating M, = 3y? + 4kzy3 and N, = 3y + 40zy> we obtain k = 10.

Let M = —2%y’sinz + 2zy? cosz and N = 22%ycos = so that M, = —2z%ysin = + 4zycosz = Ny,
From f, = 272ycosx we obtain  f = x®y?cosz + h(y), #'(y) = 0, and h(y) = 0. A solution of
the differential equation is z%y?cos z = c.

We note that (M, — N;)/N = 1/z, so an integrating factor is ef /T — ¢ Let M = 2292 + 322
and N = 22%y so that My = 4ry = Np. From f, = 21y? + 32?2 we obtain f = 2%y + 2% + h(y),
K (y) = 0, and h(y) = 0. A solution of the differential equation is z%y? + 23 = c.

We note that (N, — My)/M = 2/y, so an integrating factor is eJ 2du/y — y?. Let M = 6xy® and
N = 4% + 92%y? so that M, = 18zy* = Ny. From f, = 6xy® we obtain f = 32%y3 + h(y),
K (y) = 493, and h(y) = y*. A solution of the differential equation is 3x%y° +y* = c.

We note that (My — N;)/N = 3, so an integrating factor is ef3dr _ 37 Tt

M = (10 — 6y + e73%)e3® = 10 — 6y + 1
and

N = —2¢%7

¥

so that M, = —6e3 = N,. From f, = 103 — 6ye*® + 1 we obtain f = -13[133"" — 2y + &+ h(y),
h'(y) = 0, and h(y) = 0. A solution of the differential equation is -13%3‘” — eI p =

We note that (My — N;)/N = 2z/(4 + 2?), so an integrating factor is g2 wdz/(4+a%) _ 1/(44 2?).
Let M = z/(4+2%) and N = (z%y + 4y) /(4 + 2?) =y, so that My = 0= N,. From f, = z(4 + 2?)
we obtain f = %ln(él—i—:cg) +h(y), M(y) =y, and h(y) = %yg. A solution of the differential equation
is %ln(d + 22) + %yQ =c
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39. (a) Implicitly differentiating =% + 2%y + y* = ¢ and solving for dy/dx we obtain

dy dy dy 322 4 dry
322 + 22 = + 4 2y— =10 d —= ——75——.
T g TG, e 2x2 4+ 2y

By writing the last equation in differential form we get (4zy + 32%)dz + (2y + 22%)dy = 0.
(b) Setting z =0 and y = —2 in 2% 4+ 22%y + »® = ¢ we find ¢ = 4, and setting x = y = 1 we also

find ¢ = 4. Thus, both initial conditions determine the same implicit solution.

(c) Solving 23 + 2%y + y? = 4 for y we get ¥

yi(z) = —22 — /4 — 23 4 24
yo(z) = —2? 4 /4 — 2% 24,

Observe in the figure that y;(0) = —2 and y2(1) = 1.

and
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