Find the general solution of the differential equation " +2(y')’ tany = 0. SCORE: /8 PTS

Letu=%,so%=u% E:ACH IT’W@ FOINT
@ w4+ 2u’ tan y = 0 EXcePT S NBTED
4y Jutany =0 o [u=0

dy

Hdu=j—2tanydy 2=0 BONUS CD

ln|u|:21r1|cosy|¥C_ y=K

u=Ccos’ y y'+2(y) tany=0+2(0)tany =0 if y # L +nrx
% = CCOSQJ’ So, y = K # £+ nr is also a solution
Iseczydy=ICdx 2

tany =Cx + K
y =arctan(Cx + K)  NOTE: This solution includes the solution above by setting C' =0




Using elimination as shown in lecture, solve the system of differential equations SCORE: /22 PTS
5x'+2y"+6x -3y =9cos3t
2x'+ y'4+2x- y=0
(5D +6)[x]+ (2D -3)[y]=9cos3t
@D+2)[x]+ (D-D[y]=0

(D=-D(SD+6)[x]+(D-1)2D-3)[y]=(D-1)[9cos3t]=—-27sin3t — 9cos3t
2D-3)2D+2)[x]+(2D-3)}(D-D[y]=2D-3)[0]=0

(D =1)(5D +6) — (2D - 3)(2D +2))[x] = =27 sin 3¢ — 9cos 3t
@;(D2 +3D)[x]=-27sin3f — 9cos 3
r=0,-3

=3t
X, =C + c,€e

X, = Asin3t + Bcos3t

x|, =-3Bsin3( + 34cos3/

X, =-9A4sin3t —9Bcos3t

X, +3x), =(-94-9B)sin3t + (94 - 9B)cos 3t
—-94-9B=-27 A+B=3 A=l
\ 94-98 =9 A-B=-1 i\g_i_zﬁ\
x=c¢ +ce™ +sin3t +2cos3t

2D +2)(5D+6)[x]+(2D+2)2D-3)[y]=(2D +2)[9cos3t] = —54sin3f + 18cos 3¢
(5D+6)2D+2)[x]+ (5D +6)(D-D[y]=(5D+6)[0]=0

(5D +6)(D —1) = (2D +2)(2D - 3))[ y] = S4sin 3t — 18cos3t
(D? +3D)[y] = 54sin3t —18cos 3¢
Vi =k +hye™

¥, =Csin3f + Ecos3t

—9C -9F =54 C4fl=—6 | ¢ =4
= =
9C ~9E =18 C-E=-2 Fe_

y=k+ k,e™ —4sin3t —2cos3t

—6c,e ' —12sin3t +6c0s3t

—3kye™ +6sin3r—12cos3t

2xX'+y'+2x-y = . = (2¢,-k)+(-4c, —4k)e™ = 0
d # +2¢,+2c,e” +2sin3t +4cos3t (26 k) + (e, ~4k)

~k, —k,e™ +4sin3t +2cos3t

2¢,-k =0 \kl=2cl @
—

—dc, —4k, =0

ky =—0;

Xx=c, +c,e” +sin3f +2cos3

y=2c, —c,e”™ —4sin3t—2cos3t
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