Question Find the general solution of the following differential equations
d

(i) d—y =sinz
T
d
(ii) exd—y =sinz
T
d
(i) d—i =14y

. dy 2
v) =1+
(l)dzv y

Answer

(1)

d d

%Y — Sina is of the form% = f(x), type (i).

dz
Solve by direct integration:

é/dy:/sinxdx

= Yy =—CosST+cC
(ii)
W _
ef—= =sg8inx.
dx

d d
Rearrange to get jy = e “sinz. Again of the form d_y = f(x), type
x
(i).
Thus

/dy = /e_”" sin zdx

_ dv .
. . u=e7" & —gsinzx
integrate by parts with _, 4
& y b j—;:—ex V= —COST

=y=—e cosT — /6_’” cos xdx

—x dv

u=e v = cosx
integrate by parts with de
& y b Z—“:—e*x v=sinz
X
=y=—eTcosx — [e Tsinz|+ / —e sinxdx

=y =—e "(cosz +sinx) —y+c

(&
=y=-=

/

(cosx +sinz) + ¢




(iii)
d d
Y + 1 is of the form & f(y) so rearrange to get

dz dx
d
K
14y
= In(l+y) =z+c

= 1+y=e"t
T |



(iv)

d d
Y _q + 4?2 is of the form d_y = f9y) so rearrange to get
x

dz
d
y :/dac
1492

= arctany =x +c
= y=tan(z +c)




