64.

65.

Section 6.3 Separation of Variables and the Logistic Equation 583

93 = 10 log, = 10(logyq / + 16)

1
10716
~6.7 = log;, [ = I = 107%7

80

It
il

10(log,o 7 + 16)

1
10 ]Ogmw

-8 = logyg / = [ = 107

107 - 107

Percentage decrease: ( 057 )(100) = 95%

dy
B — = k{y - 80
ecause —- (v )

1
dy = |k d
!y—80y '[ ‘
In(y — 80) = & + C.

When ¢ = 0, y = 1500. So, C = In 1420.

-When ¢ = 1, p = 1120. So,

k(1) + In 1420 = In(1120 - 80)

k = In 1040 — In 1420 = In 192,
142

So, y = 1420e"0% )} | gq
When ¢ = 5, y ~ 379.2°F.

dy

66. = = k(y - 20
a - =20
y =20+ Ce

160 = 20 + CeO

(See Example 6.)
= C = 140

60 = 20 + 140¢®

ESERN]
it
®

&
li

(3)
=—In=|=»
5 \7

~0.25055

30 = 20 + 14097

14
lnl=£ln—2-
14 5 7
Slnl—
I 14:
lnz
7

/5
L s _ (E)

7

%= 10.53 minutes

It will take 10.53 — 5 = 5.53 minutes longer.

67. False. If y = Ce", y = Cke* = constant.

68. True
69. False. The prices are

70. True

rising at a rate of 6.2% per year.

Section 6.3 Separation of Variables and the Logistic Equation

X
dx y
Iydy: _[.xdx
2 2
'y—=x_+cl
2 2
y2___x2=c
& _ 32
¥
fyzdy= J.3x2dx
-}é—-:x’ e
¥ -3 =C

3. x2+5y-6-1¥-=0
dx

_6—x2

2y

fio- 2)a

dy 2
Sy— = —x
Y U
ij dy = j—xz dx
=2
2 3
152 +28° = C
4. D _
dx
[2 dy =
v
2

3yt + 2% - 36x

6):—x—+Cl
3
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584 Chapter 6 Differential Equations

5. ar _ 075r
ds

ar_ 0.75 ds
=1

In|r|=0.75s + G

0.755+QC)

rF=e
r o= CeO.?S.v
6. & 0755
ds
jdr = j0.75sds
S2
r=075—+C
2
r=0375s*+C

7. (2+ xp =3y

dy 3
7—IZ+x

In[y[ = 310|2 + x|+ In C = In|C(2 + Y|

y=C(x+2)3
8 x'=y
dy _ rdx
jo - g2

ny=mmx+InC=InCx
y = Cx

9. ' =4sinx

dy .
— = 4sinx
Y ax
[yay = j4sinxdx
2
y7 = -4cosx + C

y*=C—-8cosx
' = -8 cos(7x)
y % = -8 cos(7x)
dy

= j—8 cos(7x) dx

_}i _ -8 sin(7x) i C
2 T
, 16 .
¥} = —sin(zx) + C
T

11 V1 - 4x%y' = x
dy = X
J1 - 457
x
dy = |—=———=1dx
o= I
1 -1/2
- -3 J(1 - 4x?) " (-8x ax)
y = —%\/l—4x2 +C
12. /X2 - 16y = 11x
R 1 2
d  Jx?-16
11x
dy = |—=——=dx
I J:\/ch - 16
y=1lx? ~16 + C
13, ymx-x'=0
4 = flrl—x-dx (u =Inx,du = éx—)
y x X
1 2
In|y| = E(ln x)" +C
y = U CE ColnsV /2
14. 123 - Te* = 0
dy
12y 2 = 7e7
ydx e
I12y dy = f7e”dx
6y* = 7e* + C
15. 3/ —2¢* = 0
dy
& - g
ydx €
Iydy = IZe"dx
2
L —2 4 C
2
Initial condition (0,3) = =2+C = C = %
v 5

Particular solution: —2—— = 2e* + —2:

il

¥ =4e* + 5
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16.\/§+\//37y' 0 / 20. y\/l—x2%=x 1-y?
Vg, = — (V2 g '
e Ji- )y = - "
32 _ 3/2
Ey = “gx + G . 2\12 2\/2
V2 L 2 1= =-(1-2)" 4
y? Xt =

Initial condition (0,1} 0=-1+C = C =1
Initial condition (1, 9):

i ion: _ 2 = — 2 _
(9)3/2 . (1)3/2 el o8ec Particular solution: \/1 y V1-x 1

Particular solution: »¥? + x¥? = 28 21. % = v sin v?
17, y(x + 1)+ y =0 a ,[vsinvzdv
u
dy _
-:v——-f(x+l)dx ln|u|=—laosvz+Cl
2
2
2
]nlyl = _(x —; l) + Cl u= Cev(cos )/2
y= Cex /2 Initial condition: #(0) = 1: C = %/2 = ¢?
: e

Initial condition (=2,1): 1 = Ce™/2,C = 2 —cosv?
( ) Particular solution: u = e(I o8 )/ :

Particular solution: y = e[‘_(x”)z]/ - e_(x2+2x)/ ?

22, ar _ e
, ) ds
18. 2x)' ~Inx* =0 J.e”"dr _ J‘e‘zsds
dy
2x = =2Inx 1
o ~e™ = ~Ee‘2’ +C
Inx
Jor - - Initial condition:
=(ln2x)2+C r(0)=0:—1=—-;—+C:C=—%
- .. Particular solution:
Initial condition (1,2): 2 = C ] |
_e—l = __2—25 -
. . 1 2 2 2
Particular solution: y = —(In x)" + 2
2 e~—r = le—Zs + }_
: 2 2
19. y(1+ 22}y = x(1 + 3? 2
A+ 2y = {1+ y?) —r=ln(le‘2*+l)=ln(l+e j
1+ y? 1+ x? 2
r=n =T
—Inf{l + y?) = —=In(l + x*) + C
(t+ %) = omll+2%) + G
in(l + y*) = {1+ x*) + In C = ln[c(l + xz)] 23. dP ~ kP dt = 0
. dP
1+ = C(1+ %) 7 = ke
In|P|= kt + C
Initial condition (0, JE): 1+3=C=>C=4 n|P| !
P = Ce"
: L 2 _ 2
Particular solution: 1+ y* = 4(1 + x ) ‘ Initial condition: P(0) = B, B = Ce® = C

2 2
=3+4 . .
Y * Particular solution: P = Pye*
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586 Chapter 6 Differential Equations

24. dT + k(T - 70) dr

= 0 )
j ar_ _ J’dz
T - 170 ‘
In(T - 70) = —kt +
T - 70 = Ce™

Initial condition:
T(0) = 140: 140 - 70 = 70'= Ce® = C

Particular solution:
T - 70 = 70e™,T = 70(1 + e™)

25. Y=o X
dx 4y
[4ydy=[xdx
2
2w =2 scC
Y 2+

Initial condition (0,2) 2(2?) =0+ C = C =8

2
Particular solution: 2y = % +8
4y* - x* = 16
26. Py _
dx 16y
I16y dy = —J'9x dx
-9 .
8y = —x* + C
Y 2
Initial condition (1,1 8 = -% +C,C = %
Particular solution: 8y* = —_22x2 + %

16y% + 9x? = 25

27. y = _@’_ =2
dx  2x
o - fLa
y x
2ln|y( = 1n|xi+ G = ln'x[+ InC
vt = Cx
Initial condition (9,1} 1 =9C = C = é
Particular solution: y? = %x
92 —x =0
_l
7 3
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% L.
dx  3x
{—3~ @y = [%ax
Ly .
ny =lnx*+InC
¥y} = Cx?
Initial condition (8, 2): 2° = C(Sz), C =
Particular solution: 8y = x?,y = %xm
9 moH_._0-y ¥
dx  (x+2)-x 2
ay 1
o A LN
v '[ 2
In|y| = —=x +
2
y = Ce™?
Wm-P_2r-0_»
dad x=0 x
(- &
y x
Iny=Inx+C =lhx+InC=1InCx
y = Cx
31. @/— =x
dx

1
8
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3. (a) "Zx_y =y - 4)

(b) The direction field satisfies (dy/dx) = 0 along
y = 4;butnot along y = 0. Matches (a).

34. (a) % = k(x - 4)

(b) The direction field satisfies (dy/dx) = 0 along
x = 4. Matches (b).

35. (a) % = ky(y - 4)

(b) The direction field satisfies (dy/dx) = 0 along
y = Oand y = 4. Matches (c).

dw

39. (a) = = k(1200 ~ w)
J'_ﬂ’___ = J’k dt
1200 — w

n|1200 - w|= &kt + G,
1200 — w = 7Pt = Cg ¥
w = 1200 - Ce ¥
w(0) = 60 = 1200 - C = C = 1200 - 60 = 1140
w = 1200 — 1140e™*

1400 1400 1400

36. (a) % = ?

(b) The direction field satisfies (dy/dx) = 0 along
»y = 0,and grows more positive as y increases.
Matches (d).

dy -
37, = = [y, = CeM
il ky, 'y

Initial amount; y(O) =y =C
Half-life: % = yoet®®

| 1)
——In| -
1599 [2

Ce[ln(l/Z)/"L 5997

y =z
When ¢ = 50, 3 = 0.9786C or 97.86%.

8. & ky, y = Ce"

dt

Initial conditions: y(0) = 40, y(1) = 35
40 =Ce® =C
35 = 40e*
k= ln%

Particular solution: y = 40¢'"(/%)
When 75% has been changed:
10 = 40¢' "C7i

L)
4

_ In(1/4)
" n(7/8)

~ 10.38 hours

(b)

/’—_‘—— /..-—"'_"—_—

/ / /
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588 Chapter 6 Differential Equations

© k=108 1
k=09 ¢
k=10 ¢

(d) Maximum weight: 1200 pounds
lim w = 1200

X—ow

il

1.31 years

I

1.16 years

L]

1.05 years

40. From Exercise 39
w=1200 - Ce™¥ k =1
1200 - Ce™
w(0) = wy = 1200 - C = C = 1200 - w,
w = 1200 - (1200 — wg)e™

w

41. Given family (circles): x* + y* = C
2x+ 2y =0
, x
y =2
y
Orthogonal trajectory (lines): ' = —ii
[Z - (&
y x
n|y|= In|x|+ In K
y = Kx

42. Given family (hyperbolas): x* - 2y? = C

2x -4y’ =0
Y=
2y
: ' ~2y
Orthogonal trajectory: )’ = —=
X
d 2
2R
y X
Iny=-2Inx+ Ink
_ k
y = kx 2 = ——-2—
X

43. Given family (parabolas): x? = Cy

2x = ¢y
L= x Y
Y Cc xy x
Orthogonal trajectory (ellipses): Y = —z—x-
y
4
0 2 - _
\‘x.?”& T éﬂ ){;r Iy dy _[xdx
R 2
) {;, :%S} 6 y2 = __)52_ + Kl
N
/'?j"" Ay x: + 2y2 =K
44. Given family (parabolas): y? = 2Cx
2y’ = 2C
L Co X[y
7 y  2x\y 2x
. . , 2x
Orthogonal trajectory (ellipse): y = ==
y
4
S fray = -[oxas
2
-8 Llf A L = _xl + K]
R L
R \\‘::‘“* 2+ = K
~4
45. Given family: y? = Cx3
c
2yy = 3Cx?
R 3P 3
Y 2y 2y{ x® 2x
. . , 2x
Orthogonal trajectory (ellipses): y' = -3,
y
3 I ydy =-2 '[x dx
2
3—;-)— = -x* + K,
3P+ 24P =K
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46. Given family (exponential functions): y = Ce* 51. P() = 2100
: ~0.75¢
yl - Cex =y 1+ 2%
. (@) k£ =0.75
Orthogonal trajectory (parabolas): ) = —— (b) L = 2100
y .
2100
d = — dx C P 0 = e—— = 70
fra=-] © PO) =755
) y? X 2100
STo A d 1050 = —=——__
W" 2 @ 1+ 29707
e o yo=-2x+K 0750 _
” é ; 6 1+ 29¢707% = 2
52 1
,,'\ e—0.751 -
= 29
~0.75¢t = In l) = —In 29
29
12 In 29
47. y = =0
y T+ oF ) t = ~ 4.4897 yr
Because y(0) = 6, it matches (c) or (d).
(©) © £ 0.75P[1 - LJ, P(0) = 70
Because (d) approaches its horizontal asymptote slower a 2100
than (c), it matches (d).
32 p(t) = _ﬂ(&_
48 y= 12 ' 1+ 39¢70%
1+ 3e™ (@ k =02
Because y(0) = 1742— = 3,it matches (a). “(b) L = 5000
" © P(0) = 220 _ 55
49. y = —— 1+ 39
1+ =7~ 5000
d 2500 = ————
2 - @ T T4 3907
Because »(0) = o 8, it matches (b). 1+ 397%% =2
(E) e—0.21 = L
39
12 '
50. y = WL D
y 1+ -0.2¢t = 1n[39j = -In39
Because »(0) = 6, it matches (c) or (d). In 39

Because y approaches L = 12 faster for (c), it matches (c).

dpr P
© — = 0.21{1 - ) P(0) = 125

s3. & BP(I - i)(a)k =3
dt

©) 120
AR AL
R e
DIIIIo PR
FRELF LR
TETTTTIII NN
RSN R R RN R
trpretiiiterey
IR RN R
RSN R RN
PO ARy
0 s

o
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590 Chapter 6 Differential Equations

2 [ _pt
@ 2. 3P’(1 - LJ + 3PL——P—J
dr? . 100 100
- 33p(lﬁ_”_)[1m_f';)“3_ﬁ3p(1 .,_’.’,J - 9,{1__5_(1__&_1] - 9p(|_i_j(1_£
100 100 100 100 100 100 100 100 100
2 .
%t—? = 0for P = 50, and by the first Derivative Test, this is a maximum. (Note: P =50= % = }—gQJ
dp d)
54. — = 0.1P - 0.0004P* DL L =
7 56 ” 2 8y(1 o) »0) =7
= 0.1P(1 - 0.004P) k=28L=10
P L 10
= 0.1P|1 - — : y = =
( 250J Y be R T+ bel®
10 1 3
@ k=01=-"1 77 = ivbe s = b=
10
() L =250 Solution: y = ——]:;L—‘
© oo | H (7)9—2'8/
i L R (B VR URY
N SRR AT ARARAAAA PR dt 5 150 5 120 ’
° 4
250 k===08L =120
(d) P = Z— = 125. (Same argument as in Exercise 77) 5
2 L 120
J Clwbe 1+ be
Ly Y )
55. 2L = yl1-XL| y0)=4
dr y( 36) »0) ©08:8=—22 —p-14
1+b
k=1L =36 i
L 36 Solution: y = 1__—]&0_-787
= == . + -
Y T+ be® 1+ ke ¢
2
(0,4):4=—£—:>b=8 53,.@:.3)1__1_:1},1__1_, ¥(0) = 15
1+6 dt 20 1600 20 240
. 36 3
Solution: y = k=—,L =240
YT T e 20
L 240
Tt b 1+ bel™20)
(0,15): 15 = ‘—M—Ob = b =15
I+
. 240
Solution: y = - -
ta 15
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L
59. P=——m— 7 =200, P(O) = 25
@ 1+ be ™ + ()

200
1+b
200
1+ 7070

]
wn
"

= b =7

W
O
|

==
]
|
| —
—_
=
TN
IN
W
N——
|
| —
=3
N
lw
o
Ne——
a2
@
N
=
5
S

200
- 1 + 702640

(b) For ¢ = 5, P ~ 70 panthers.

200
1+ 7¢70%4
2

4

7.37 years
@ kP[I - 5)
dt y

= 0.264P(1

© 100 =

1+ 7e70264

—0.264¢

4

Q

,
- =1 P(0) = 25
200) ©)

Using Euler’s Method, P ~ 65.6 when ¢ = 5.
(e) P isincreasing most rapidly where P = 200/2 = 100, corresponds to ¢ ~ 7.37 years.

L
60. (a) =——— L =20,y0)=1,y02) =4
Y= e b= 205(0) = 1))
=2 -9
1+5
20
4~
1 + 1972
I +19?% =5
19¢7% = 4
k =—lln(i)=lln(—12)z 0.7791
2 19) 2 4
20
y:

1+ 19e—0.779lr

(b) For t = 5,y ~ 14.43 grams
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592 Chapter 6 Differential Equations

20
© 18 T s 19077911
1+ ]98—0.77911 - 3(2 - E
18 9
196_0‘779“ - l
9
e 0T 1
171
-1 1
= ———In| — | = 6.60 hours
0.7791 \171
dy y 1.(19 yJ
d Z=hl1-2|=m=pl1-L
@ % ky[ LJ 2 {4)){ 20
t 0t 2 3 4 5
Exact | 1| 2.06 [ 4.00 | 7.05 | 10.86 | 14.43
Euler | 1 | 1.74 | 298 | 495 | 7.86 11.57

(e) The weight is increasing most rapidly when y = L/2 = 20/2 = 10, corresponding to ¢ ~ 3.78 hours.

61. A differential equation can be solved by separation of dy y
variables if it can be written in the form 64. o b1 - T/ o)< L
dy 2 ’
M(x) + N(y)=— = 0. o2 Y
dx oA Uy R
To solve a separable equation, rewrite as, y
M(x)dx = -N(3) d 2 “"y("‘)
(=) () dy =“%‘ﬂ+@ LL

and integrate both sides.

62. Two families of curves are mutually orthogonal if each
curve in the first family intersects each curve in the
second family at right angles.

2y

=kf1=-21 -2

-—l—k- ( Ljy(- L]
ki

1+ be P

2y . Owhenl—z—y=

I
bl
3
Y
I
e
N’
I_\<‘~‘l
[
I
~ =
N—
]

63. y =

O=>y=£.

’ _l -,
y = m(—bke k’) So, dt? I )
. . By the First Derivative Test, this is a maximum.
_ o be”
- (1 + be"") (1 + be""’)
_ k 1+ be ¥ — 1
(t+6e™)  (1+ be)

) (1+/;e"")'(1_1+2e‘*’J=ky(l_y)
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av

65. (a) i k(W ~ )
dv
j'W_v = jkdt
—In|W - v|=k + C
v=W - Ce*

Initial conditions:
W =20,v =0whent = 0and v = 10
whent = 0.5 so, C = 20,k = In 4.

Particular solution:

v =201 - ) 20(1 - G}’J

or

v = 20(1 _ e—1.3861)
(b) s = [20(1-e3") ar ~ 20(¢ + 0.7215¢7%) + C
Because 5(0) = 0, C ~ —14.43 and you have

s~ 20t + 14.43(e“"386’ - 1)

66. Answers will vary. Sample answer: There might be
limits on available food or space.

67. f(xy)=x-4n?+ )
f(ex )

253 - 4xt*y? + £y*
t3(x3 . 4.xy2 + y3)

Homogeneous of degree 3

68. f(x,y) = x* +3x*y? — 2y?
flx, ) = £x° + 3t%x%y? — 212)?

Not homogeneous
x2 2
69. f(x,y)= 2y -
X + y
4,22 2.,2
f(tx,ty)= r'x"y I 4

t
\/tzxz + t2y2 \/xz + yz

Homogeneous of degree 3

xy
70. f(x,y) = ——=—
( y) \/m

ixty
tx, =
f ( ty) 232 + 12y

‘xy

t = ¢ Xy
t\/x2 + y2 \/x2 + y2

Homogeneous of degree 1

7. f(xy)=2hx

f(tx, p) = 2 In[exty]
= 2ln[t2xy:| = 2(1n 2 +In xy)
Not homogeneous

72 f(xy) = tan(x + y)
/(ex, ) = tan(ex + ) = tan1(x + y)]

Not homogeneous

X

73. f(xy)=2m=
y

tx x
flr,y) =2Im= =2~
(&, ) ” 3

Homogeneous of degree 0

4. f(x,y) = tan L
X

y Y
x, = tan = = tan &=
f(xzy) ant an

Homogeneous of degree 0
75. (x+ y)dx — 2xdy = 0,y = ux,dy = xdu + udx

(x + ux)dx — 2x(x du + udr) =0
(1+ w)dx — 2xdu ~ 2udx = 0

(l—u)dx=23cdu
lzix: 2 du
X l—-u
Ildx=2j L du
X 1-u

In|x|+InC = -2l - u|
In|Cx| = Inf1 - u[*

_ 1 _ 1 ‘
S i oT
S
[l = O - ¥y
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594 Chapter 6 Differential Equations

76. (x3 +y3)a'x—xy2 dy =0,y = ux,dy = xdu + udx
[x3 + (ux)3]dx - x(ux)z(x du +udx) =0

1+ d)dx — u?(xdu + udx) =0
( )

dx = xu’du
Ié"_ = qu du
x
3 1 3
x|+ C = % = —(l)
2 3\x

3
(l) = 3M|x|+ C
X

¥ =35 ln|x|+ Cx?

78. (xz +y2)dx—2xdy =0,y = ux,dy = xdu + udx
(x2 + (ux)z)dx = 2x(ux)(x du + udx) = 0
(1+ u?)dx - 2u(x du + udx) = 0

(l uz)dx = 2ux du
dx —2u

—— du
X 1 -2

_"-ﬂ _ —2u du
X 1 - u?

~In|x[+ I C =

In -gl = lniu2 - l]
x1
E:MZ _w;:(Z) -
X x)
Cx =y - x*

77, (x = y)dx - (x + y)dy‘= 0,y = wx,dy = xdu + udx

(x = wx)dx = (x + wx)(xdu + udx)
(1= u)ax = (1 + u)(xdu + udx)

(1= 2u = u?)ax
@

x

dx

-~ I_x_

~In|x|+ InC

In

X
2

x2

C
e

=

lnll u2|= ]n[u2 - ]] = ln!u2 - 1’

=0
=0
x(l + u)du

N 21+u s
u* + 2u -1
, J_U_l_dl;

u® + 2u -1

'—:llnu:+2u—1|
2

C‘= inlu2 + 2y — lll/z

=|u2 + 2u - 1|

-4

2
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79. xydx + (y2 - xz)dy =0,y =ux,dy = xdu + udx
x(ux) dx + [(ux)zl— xz](x du + udx) =0
u dx +(u2 - 1)(.xdu + udx) =0
wdx = —(u2 - l)x du

j‘iﬁ - u du
x u? _
dx a1
> . 1 _ g
FRIGEE
In|x|+ In|G = —-5‘]—2 — In]u]
u
lnIClxu|= ——2—!7
u
2
|G, y| = —— al

Wy
Ce_xz/ (Zy 2)

y:

80. (2x + 3y)dx — xdy = 0,3 = ux,dy = xdu + u dx

(2x + 3ux)dx - x(x du + u dx) = 0
(2+3u)dx — xdu —udx =0
(2 + 2u)dx = x du
245 _ _a
X 1+ u
2jldx=I ! du
X u+ 1

2ln|x|+ In C = Inju + 1]

Inx*C = In|u + I

L+u = x*C
1+2 = x2C
x
Yoo
X
y=0Cx-x
. . 82. T
81. False. d_y =z is separable, but y = 0is not a solution. rue
dx y dy _

E—(x—2)(y+l)
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596 Chapter 6 szferential Equations

83. True 84. g +eg = f¢ Product Rule
x* + yt = 2Cy x* +y? = 2Kx (/-7g+e =0
EX= X _C_i__)izK—x g'+f{f,g=0
dx C-y dx y '
x K-x Kx-x Need [ - f' = e - 2xe* =(1—2x)e"2 # 0,50
- T2
C-v Y -y avoid x = l
_ 2Kx - 2x7 2
20y — 2y* g _ S 2t ]
_xt - 24 g =7 (@x-1e 2x - 1
x4yt -2y .
R lnlg(x)|=x+zln[2x—1]+ G
T2 2
oy g(x) = Ce*|2x - 1|l/2
= -1
So there exists g and interval (a, b), as long as
1
— ¢ (a, b).
Le (@)

Section 6.4 First-Order Linear Differential Equations

L Xy +x=e +1 6.%+-2—y=3x-—5
X

, 1 1
Y+ =y —3-(2" + l) (opeas

* * Integrating factor: e = e < x2
Linear 3
¥ty = j.x2(3x - 5)dx = ix" + X +C
2. 2xy -y Inx = 4 3
(mx)y' +(1-2x)y=0 y=—3—x2+£x+£
4 30X
'y (1 - 2x) _
g nx 7.9 -y=16
Lincar Integrating factor: ol - e
3.y —ysinx = x»? ey — ey = 16e™
Not linear, because of the xy?-term. yet = jlée_x dx = ~16e™ + C
y = -16 + Ce*
2-y .
4, —— =5
y 8 y +2xy = 10x
2- yl - Sxy : .[Zxdx ‘2
, Integrating factor: e = ¢*
Y +5xy =2 i
Linear ye’r2 = jl()xe" dr = 5¢ + C
2
y=5+Ce*
5. iy—-+(—1—Jy=6x+2
dx X

Integrating factor: J0dE _ g

J'x(6x+ dx =2x+ x* + C

=X

xy

C
2% + x4+ =
x

y
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