H.W. 2 Solution

Q1)
oy + (@ +Dy=2%|z2>0
y = ! Z 1y + 22 Linear
J o+ T+ 1y _ 2
P(z)=1+ %
() = &P Hine — coelne — pov
ze®y + (x4 1)y = 23e”
(ze®y) = x3e®
zety = /x?’exdm +C
Now

/a:3e$d:c = /333(695)'61:1; = z3e” — /em(SxQ)da:
= z3e” — S/xQ(ez)'d:L‘
= 23e” — 3[2%e” — /ex(2x)dm]
= 23" — 31" + 6 / z(e”) dx
= 23" — 312" + 6[ze” — /ez.ldaz]
= 23e® — 32%e% 4 6ze” — 6e°
= General solution for
zey = 13 — 32%e® + 6ze” — 6 + C

or

y:x2—3x+6—§+ge*z
r oz



where C' is an arbitrary constant.

Q2)
20+ 1
y' + a:$ y——e_zx; x>0

, 22 +1

y + e 2* Linear

2 1
/_|_ T+ y:e—Q:v

1
P(x)=2+ -
(@) =2+~

Y

I(x) — €2x+lnm — GQxelnx — erz
/.. 2T 2z, __
yre™ 4+ (2r+ 1)e“y ==

2x>/ -

(ywe
2

yre?® = % +C

where C' is an arbitrary constant.

Q3)
3
y'+—j =62% |z <0

3
y = —=y + 622 Linear
x

3
y + =y = 62
x
3
P(z) ==
@)=
I(x) = el 2dv — p3inlzl _ plnle® _ |z|? = —23( Since z < 0)

Y (—23) — 32%y = —62°
[y(—2®)]' = —62°
y(-a*) = -2’4+ C

where C is an arbitrary constant.

Q4)
y/ + 3y — 3x2€—3$

y = —3y + 3z%e73% Linear



eBxyl + 3€3xy — 3332
(ye3$)/ — 3([:2

ye?® = 2% 4+ ¢

where C' is an arbitrary constant.

Q5)
dr 2 ™
JR— = N — ) = 1
7 + rtanf = cos“0; r(4)
dr 2 .
— = (—tan®)r + cos“f Linear
do
dr 2
0 + (tan®)r = cos*0

sinf
P(0) =tanf =
(6) = tan cosf
I(@) — e*l’n(COSG) — eln(cosH)_1 _ 1

cosf
Note cosf) > 0 for —5 < 0 < 7.

1 @ sind B 0
cos6 df cosQHT - cos
1 !
(—Coser) = cosb
1 )
——7r=usinld +C
cosb
T 1 1 1
Mo)=1—= — . 1=—+C=0C=+v2— —
R G o
:>L'r—sm<9—i—\[—L
cos V2
Q6)
v +y=fz); y(0) =6
5 ;3 0Lz <10
wheref(z) =
1 ; z>10

/

y' = (=1)y + f(x) Linear



(e"y) = f(z)e”
— %y — %%(0) = /x f(z)e*dz
0
e ey —6= [ f(z)e*d
e. ey —6 /Of(z)e 2z

X
ie. e$y:6+/ f(z)e*dz
0
Now for 0 < z < 10
x
exyzﬁ—i—/ 5e*dz = 6+ 5[e® — 1] = 1 + be”
0
—y=e *+5
For x > 10
10 T
ezy:6+/ 5ezdz+/ 1-e*dz =6+ 5[ —1] 4 [¢” — ') = 1 + ¢® + 4e'”
0 10
— y=e T+ 144077
e+

; 0<z<10
= Solution y(x) =

e+ 1+4e07 . £ >10



