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XX - First Order Differential Equations

1. Find the order and degree for the following differential equations.

dy 5 d’y dy
a) —+x"ytanx = b +—=+ —e
) dx Y d ) a’x2 dx 4
9) y(4)+3(y")3—y’:x2 d) Iny"+xy'=e"
’+ " 1 ’
€) St =y"+y ) Y +xy=y
V" +x

2. Verify that the given function is a particular solution of the given differential equation

a) y=2e" +3e* +x’e" y"—3y’+2y:2e"(1—x)
2
b) y= 3x 2ydx —3xy*dx—xdy =0
x +4

c) yz%ﬁf(t)(e“—e”")dt Cz; -y=f(x)

3. Sketch a direction field for the differential equation. Then use it to sketch a solution curve.
a) y'=x-y b) V=xy+)’

4. Solve the following separable differential equations.

dy dy .
1+ b) —=ysin(2x+3
a) —=(1+7)¥ ) = ysin(2x+3)
Sy , 2 dJ’_ 2 2
c) e’sinx—y'cosx=0 d) d——xy -x—y +1
X
2
e) d_Y-y_y f) eysin2xdx+cosx(ezy—y)dy:O
dx cosx
d 4x° dy 2x+sec’ x
9 “t=—— h =T
dx y+cosy dx 2y
i) @=y2—3y—1o i) x+2y\/x2+1Q:0
dx dx
5. Solve the following homogenous differential equations.
a) (x2+2y2)dx+3xydy:0 b) (5x3—y3)dx+3xy2dy=0
c) (2x+3y)dx+(3x+2y)dy=0 d) (xz—xy+y2)dx+3x2dy20

e) (x ysin= )dx+xsmydy 0 f) yzefderzxzefdy:o
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6. Solve the following exact or almost exact differential equations.

a) (3y+2)dx+(3x=5)dy=0 b) (2xy’ +2x)dx+(3x°y* —6y)dy =0

¢) (2xsiny+y)dr+(x’cosy+x)dy=0 d) (" +3x"y"+e")dx+(2xy+xe’ )dy=0
e) (e +cosxsiny+2xy)dx+(3e™ +sinxcos y+x”)dy =0

B (y+20)di—(x+3y*)dy =0 9) (yey—2xy3)dx—(xe;+x2y2)dy=0

h) (3xy+2x7)dx+(2x +3x7y+5y° )dy =0

i) y3a’x+\/ﬁ(3y2 arcsinx+2y)dy:0

i) (y2 +y° cos’ x)dx+(2y sin x cos x +3xy” cos’ x —e’ cos’ x)dy =0
k) ysecxtanxdx+(secx+2sinycosy)dy=0

1) 2xydx+(1+2y2)dy:0

7. A differential equation M (x,y)dx+N(x,y)dy=0 can sometimes be made into an exact

differential equation by multiplying it with an integrating factor ,u(x, y). Show that you
obtain and exact differential equation by using the given integration factor, then solve it.

a) ydx—(x2+y2+x)dx:0 ,u(x,y)zszry2

b) (8xy171+6y)dx+(10x2y%+x)dy:0 p(x,y)=

=h

8. Solve the following linear or Bernoulli differential equations.

a) (3y—5x)dx+dy=0 b) Q+3_y:x2
dx x
c) ﬂ+ycotx=3e°°” d) Q-FL:)C“
dx dx xlnx
2 dy
e) (xy—4)dx+(x —l)dy:0 f) d—+ytanx=secx
X
dy 3 v dy vy __1
—+2y=
& dx ryere b dx x xy
. dy s A3 2 . 44 .
1) cosxd—+ysmx—3y cos” x j) (y X'y )dx+xdy—0
X
dy 4 4 149 s
k) —=y+ 1 X'y=x"—x )Jdx+(x +1)dy=0
) =yt ) (x'y )dx+(x*+1)dy
m) Q—y:2x3y n) xQer:nyzlnx
dx dx
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9. Solve the following differential equations.
a) (3x+y)dx+(x+2y)dy=0 (0)=2

b) (3y—4yx3—x4)dx+x4dy:0 (1)

C) 2x2y2dx—(l+x3)2dy:0 y(0)=3
d) (2xye"y+2x)dx+( 2% 3y2)dy=O y(0)=2
e) (x +y )dx+xy3dy:0 y(l)zO
f) (y—ySSinx)dx+dy:O y(O):%
g2) (2x3+4x2y+2xy2+2x+2y)dx+(2x+2y)dy:0 y(0)=5
dy 3y
—_—=— 1)=1
dx Sx—xy y()
1) (nyzey+4xy)dx+(x2yzey—2x2)dy=0 y(2)=1
. d COoSx
i) d—z+ycotx:3e y(£)=-1
k) (y+\/x2—y2)dx—xdy:0 y(2)
1) (ylnx+y—x)dx+ydy=0 y(l)
ldy 1
m ?a—;=2+lnx y(l)

n) (3x\/x2+y2+2y)dx+(3y«/x2+y2+2x)dy:O y(3)
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1. a) 1,1 b) 2, 1
¥
3. a) L
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4. a) y:tan(%+C)
1+ex2—2x+C
d) y 1 ¥} -2x+C
—e

f) ye’ =2cosx+C

5+2Ke’*
1-Ke'*

i) &3=Ke™ or y=
5. a) x4(x2+5y2)3=K
d) yzln‘i‘):-K_

6. a) 3xy+2x—-5y=K
d) e +x’y*+xe’ =K

X

g ¢ -xy=K
j) ytanx+xy —e' =K
7. a) arctans—y=K

8. a) y=Ke ™ +3ix-3

d) y =3tk

® Y =iis h) »*
D yEoes k) y=
m) y' =-3-2x+Ke""

9. a) 3x*+2xy+2y° =8

d) e +x7 -y  =-7
g y=5¢" —x
j)  y=-3cscxe™ +2cscx

3 2%/5)5
m =
) Y J=21x*-12x* Inx+37
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c) 4, e)3, 2 f) 2, 1
b) -~
N
Y
Y
5
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—Lcos(2x+3
b) y=Ce ) ¢) y=In(secx+C)
—_ cosx
e) y= cosx—C (l+sinx)

g) YV +2siny=53x"+K h) ' =x" +tanx+ K

) ¥V =K —-x"+1

b) y=3Kx-3x’

e) y= xarccos(ln|x| + K)

c) X’ +3xy+y° =K
f) y=

c) X’siny+xy=K

2Kx
x—K

b)x’y’ +x* -3y =K
e) e +sinxsiny+x’y=K
h) ¥y’ +x°y +y° =0 i) y’arcsinx+y° =K
K

Pyt

k) ysecx+sin’y=K
b) x4y5+x3\/;=K
b) y:%x3+x—’§

1) ye

Cosx

c) y=-3cscxe

e) yVx'— :41n(x+\/x2—1)+K f) y=sinx+K cosx

_2 . K : 2 _ cos’ x
s + x* 1) y 2sin’ x—6sinx+K
B 09
T D y=2(x"+1)(6x 5-+WH%
2 _ 1
n) y - K)cz—)cz(lnx)2
4
b) y=ta'sxter Q) y=222
_ 1=t 2 _ 5
e) y= 2x* ﬂ Y= 2cos x+4sin x+18¢>*
h) x’e =y’ i) x’e’ +2x° :4y(e+2)

3(2—2x+x2 )eX —2e

Z_-In2

k) y=xsin(Inx+2

) D oy=

xe*

n) (x2 +y° )% +2xy =149
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f) x+x’y—y* =Ky

+Kcscx



