KMA254 Past Exams. Question 1 (2010 Backwards)
2010

1. Find the general solutions to the following first-order ODEs:

d
(a) d—)yc=\/1+y2

[HINT: It may be helpful to use f dy = arcsinh(y) .]
1+y°
[6 points]
(b) & +3y=e"
dx
[6 points]
d 1/ y\'
o L
dx x/) 3\x
[8 points]
2009
1. Find the general solutions to the following first-order ODEs:
dy -2x
a) —+2y=e
(a) PR
[6 points]
dy 2
b) —=1-
(b) i y
1 1{ 1 1
[HINT: It may be helpful to use s == + J
I-y 2{1-y 14y
[7 points]
dy 2
) —+y=x
(© PR Aol
[HINT: It may help to use fxe'xdx =—(x+De™ . ]
[7 points]
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1. Find the general solutions to the following first-order ODEs:

dy ¥
a e ]
(@) dx  x° '
[6 points]
{(b) @i% Dxy = x°
dx
[HINT: It may help to use Iac"elrce o = %(xz w})e”z ]
L7 points]
dy  (ptx)
@ S
dx  (y+x) +1
[HINT: Try making the change of vaniable u=y-+x .
It is not necessary to solve explicitly for y interms of x. |
[7 points]
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1. Find the general solutions to the following first-order ODEs:
dy 2
q) —=
(a) a4
[5 points]
dy .
—+2y=S5sinx
(b) Y
[HINT: It may help to use Ie”‘ sinxdx = %ez" (2sinx—cosx) .]
[7 points]
dy 1 2
) —+—y=
(©) )=
[8 points]
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1. Find the general solutions to the following first-order ODEs:
dy 1l+x
(2) 2=
dx cosy
[6 points]
dy
—+3y =cost
(b T3y =co
[HINT: It may help to use Ie“ costdt= -l%e:” (3cosz+sint) ]
[6 points]
d 2
© Z= (l} +3(l]+1
dx | x x
[8 points]
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1. Find the general solutions to the following first-order ODEs:

dy —4
a) —+2y=6e""
(a) R

[6 points]
dy
2 (1~
®) - =b-»)
[7 points]
(C) iy. = Z + 1
dx« x y
[7 points]
2004
1. Find the general solutions to the following first-order ODEs:
dy
a) x—+y=x
@) x="+y
[4 points]

(b) %z(y+4x)2
X

d 1
[HINT: Put u=y+4x. It may help to use I 5 “ 5 :—arctan(zj N
a

u +a  a
[8 points]
dy -1
() —+y=-xp
dx
[8 points]
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I. Find the general solutions to the following first-order ODEs:
(a) sinfgb—; = ycost
dt
[5 points]
dy 2 2
=2y +4x
®) w—-=2y
{7 points]

(©) 511:(1)-+3(1]+1
dx | x X

[8 points]
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1. Find the general solutions to the following first-order ODEs:

dy 1
a) ¥ Z43x7y =~
(a) x , y=-

[5 points]
dy 3
x—=(y—-x) +
(®) x— (y=x) +y
[HINT: It may help to make the change of vaniables v=y/x .]
[7 points]
dy -1
— =
(c) T EY

[8 points]



