Question

Solve the following first order linear differential equations:

(a) 2y +y =sinz

(b) 1 —2*) +2y=1x
(c) ¥ =(y—1)cotz

(d) 2%y + (2 — 32?)y = 23

Answer

(a) vy +y=sinz (1) = ¢+ i Slzx

Integrating Factor ef zdr = on2) — 4

So (2) becomes

xy +y = sinz

d
—(zy) = sinzx
=y = /sin dx
= —cosx+c
cosr ¢
y = - —~
x x
x x
b) (1— = 1 = ! —

(b) (1—a)y +ay== (1) R gt A
Integrating Factor of Tl _ p-hma—a?) _ (1— :172)_%
so (2) becomes

Y x x
_I._ =
1—x2% (1 —a?) %y (1—352)%
d B x
T da (1—x2 (1—a2)3)  (1—a2):
= —— / ° sdx
(1—3:2)5 (1—22)2
= (1-2)"z2+¢
=y = l+cVl—a?



(c) y=(y—1)cotzx (1) = ¢ —cot(x)y=—cotz (2)

Integrating factor eJ —eotwdr _ o—In(sinz) (sinz)~*
so (2) becomes
Y cosx CosS T
; 5 Y = — 35
sinx  sin“z sin” z
d Y cos T
A - B
dx \sinx sin“
cos T
= .y = —/ —5—dx
sin x sin” z
1
= - C
sin x
=y = l+4csinz
2 3
(@ o+ -3ty =a* () = y+(5-)y=1
1
Integrating factor e(F2)dr _ pmp-8le _ =l -3l _ —367%2
x
so (2) becomes
Y& (2_3) -2 Ll -2
$36x+<x6_w4)€xy: Eem
i <ye_a%2> = ie_z%
dx \ 23 a3
1
#%e_x% = /Ee_x% dx
1
= 56 @2 4+
1‘3 3 1
=Yy = o + cres?



