Question
Obtain the general solution of the following differential equations:
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6. (3z%y* + sin x)d—y + (22y® + ycosx) = 0
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Answer
d 1 1 1
a) % +oy= 2;e’x = I(z) = exp(/ de) =exp(lnz) ==
d — 27"
—(xy) =2 "= ay=—-2¢"+c=>y= e
dz x
0 0
b)p:y—x3, g=z+y°, a—izl,a—iéexact.
OF 3 1, OF df
5 — Y2 zy — 72"+ f(y) dy T + a
oOF 0 1
a—y:x—i-y?’ hence needa—gzy?’ sof:1y4+c.
: o Ly, 1,
There is a solution if F(z,y) = xy — 22 + V= A
d 3 3
c) d—g Y= 3= I(x) = exp(/ —Eda:) =exp(—3lnz) =273
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e) @_f_cosx = 20— = I(z) = exp </ Cosxdx>

: Y :
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I(z) = exp(In(sinz)) = sinx = %((sin T)y) = 2x

x? +c
sin x

= (sinz)y=2+c=y=

f) p=2xy® +ycosx, q=32%y* +sinx

0P 0

— = 62y® + cos , % _ 6zy> + cos x = exact.
oy ox

OF

57 = 22y +ycosx = F = 2%y® + ysinz + f(y)
T

OF daf
= — = 32%* +sinz + —
Iy dy

F d
8_ = 32%y? + sin  hence need b =0=f=c
dy dy

solution is F(x,y) = 2°y® + ysinz = A



