B.Sc. Mathematics (Methods) Chapter # 9: First-Order Differential Equations
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EXERCISE 9.4

Solve (problem 1-10)

Question # 1: (3x* + 4xy )dx + (2x* + 2y)dy = 0

Solution:-

Given equation is

(3x% 4+ 4xy )dx + (2x*> + 2y)dy =0 — — — (1)
Here,
M = 3x% + 4xy N = 2x? + 2y
oM ON
My—a—él-x Nx—a—‘l-x

M, = N,.Therefore, given equation is exact.

Now
af
—=M= 2 4 —_— =
x 3x° + 4xy (a)
af 5
—ay—N—Zx + 2y ———(b)

Integrating (b) w.r.t"y", we have
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flx,y) = 2x2j1dy+2jydy

= f(x,y) = 2x*y + y* + h(x) — — — (¢)

Here h(x) is the constant of integration.

Differentiating partially (c¢) w.r.t "x", we have

6f_4 +6h (d)
ox Xy 0x

Comparing (a) & (d), we have

3x2 +4xy =4 +ah
X xy = 4xy I
oh

— = 3x?

ox x

Integrating both sides w.r.t "x", we have
h=x3

Thus equation (¢) becomes
f,y) =2x%y +y? + x°

Hence the general solution of (1) is
2x*y+y*+x3=c

is required solution.

Question #2: (2xy + y + tan y)dx + (x* — xtan? y + sec? y)dy=0

Solution:-
Given equation is

(2xy +y —tany)dx + (x* — xtan®y + sec?y)dy = 0 — — — (1)
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Here,

M =2xy+y—tany N = x? —xtan?y + sec?y

? ?
M, = E(ny+y—tany) Nx=a(x2—xtan2y+sec2y)
M, = 2x+1—sec’y N, = 2x —tan?y

M, = 2x+1—sec’y N, =2x+1—sec’y

M, = N,.Therefore, given equation is exact.

Now
O o M=2xy+y—t
a_ =2xy+y any (a)
0
%:N:xz—xtanzyﬁ-seczy ___(b)

Integrating (a) w.r.t"x", we have

flx,y) = j(ny + y +tany)dx

2

X
= f(x,y) = 2y7+yx— tany.x
= f(x,y) = x*y +xy —xtany + h(y) — — = (c)

Here h(y) is the constant of integration.

Differentiating partially (c) w.r.t "y", we have

af 5 oh
@—x + x — x sec y+@———(d)

Comparing (b) & (d), we have

dh
xz—xtan2y+sec2y=x2+x—xseczy+@
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dh
=>—xtan2y+sec2y=x—x——xtan2y+@

:6h_ 5
3y - sec®y

Integrating both sides w.r.t "y", we have
h =tany
Thus equation (¢) becomes
f(x,y) = x>y + xy —xtany + tany
Hence the general solution of (1) is
x?y+xy—xtany +tany = ¢
= x?’y+xy+(1—x)tany =c

is required solution.

, c Xy g 1P
Question # 3: — dx 2( ) =0

Solution:-

Given equation is

dx ~=
y—1%772

x+y 1(x+1

Here,

xX+y 1
M = N=—- =
y—1 2(

x+1>2
y—1

My =5 (5) v [5G ]
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2O DD-G+N@® - -10 (x + 1)?
' =17 =2 ox (-1
Myzy_(yl—_lx)z_y Nx=#_11)2%(x+1)2
yz_((yx—;ll))2 Nx=#_11)2 2(x + 1)

M, = N,.Therefore, given equation is exact.

Now
af x+y
o M=y=g —T W@
0 1 /x+ 1\2
o on=-LEEY
dy 2\y—1

Integrating (a) w.r.t "x", we have

1
fy) = o ) ax
1 [x?
= f(xy) = =1 <7+xy) + h(y)
242
= f(0,9) = Jo— B +hO) === (@

Here h(y) is the constant of integration.

Differentiating partially (c) w.r.t "y", we have

af o <x2+2xy>+6h
dy ody\2(y—1)) ody
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of 1 [(y — 1) (2x) — (x2 + 2xy) N oh

dy 2 y —1)2 ay
of [2xy—2x —x?—

:_f: Xy —2x —x° —2xy +%
dy 2(y —1)? dy

S A O P90 Wi d
dy 20—z T Ty ()

Comparing (b) & (d), we have

(—x?% — 2x) N oh 1 <x + 1)2

20 —-1)2 9oy = 2\y—-1
—(x?+2x) 0h 1/x*+2x+1

- = - | —
2(y—-1?* 9y 2\ (y—-1)7?
—(x?+2x) 0h —(x*+2x) 1

- 4 = \-
2(60-1* 9y 20y-1D*  2(y—-1)?
oh 1

R

Integrating both sides w.r.t "y", we have

U
(y)—‘z(y_l)]

RS T

Thus equation (¢) becomes

_ X%+ 2xy 1
feN=35-0 " 26-1
_xP42xy+1

f(X,y) - Z(y_ 1)
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Hence the general solution of (1) is

x?+2xy+1
=c
20 -1)

= x?2+2xy+1=2c(y—1)

= x2+ 2xy + 1 =c(y — 1) = 2c = ¢ (a constant)

is required solution.

dy _ —(ax+hy)
dx hx+by

Question # 4

Solution:-

Given equation is

dy —(ax+ hy)
=
dx hx + by

= (hx + by)dy = —(ax + hy)dx
= (hx + by)dy + (ax + hy)dx = 0

= (ax + hy)dx + (hx + by)dy = 0

Here,
M = ax + hy N = (hx + by)
) )
M, =5(ax+hy) N, =£(hx+by)
M, =h N, =h

M, = N,.Therefore, given equation is exact.

Now
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O M =axth (@)
5y - M =ax+hy a
af—N—h +b (b)
Gy N = x + by

n_.n

Integrating (a) w.r.t "x", we have

flx,y) = j(ax + hy)dx

2

ax
= flx,y) = 7+hxy+h(y) ———=(c)

Here h(y) is the constant of integration.

Differentiating partially (c) w.r.t "y", we have

aof 0 ax2+ +ah
dy dy\ 2 Xy dy
af—h +6h d
dy * dy ()

Comparing (b) & (d), we have

h +ah—h +b
X 3y X + by

Integrating both sides w.r.t "y", we have

by?
h(y) = >

Thus equation (c¢) becomes
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ax? by?
f(x,y) =T+hxy+7

Hence the general solution of (1) is

ax2+h +by2—
p Ty TTTEC

= ax? + 2hxy + by? = 2¢
= ax? + 2hxy + by? = 2¢ ** 2¢ = c(a constant)

is required solution.

Question # 5:

x
(1+Inxy)dx + (1 + ;) dy

Solution:-

Given equation is

X
(1+1nxy)dx+(1+;)dy=O———(l)
Here,
M=1+Inxy N=1+§
M, = 2 (1 +1nxy) N—a(1+x)
Y dy nxy ¥ ox y
1 1

M, = N,.Therefore, given equation is exact.

Now,

af—M—1+1 (a)
- M= nxy a
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g=N=1+§———(b)

dy

n__n

Integrating (b) w.r.t"y", we have

d
f(x,y)=y+xj7y+h

= f(x,y)=y+xlny+h(kx)———-(c)

Here h(x) is the constant of integration.

Differentiating partially (c¢) w.r.t "x", we have

af—l +ah d
6x_ny 0x (@)

Comparing (a) & (d), we have

1 +6h_1+1
ny+--= nxy

1 +6h_1+1 +1
el —_— =
ny Ox nx ny

= —=1+1
% nx

= —=1+1
% nx

Integrating both sides w.r.t "x", we have
dh
f—dx = f(l + Inx)dx
0x

= h(x) =j1dx+jlnxdx

10
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= h(x) =x + [xlnx—jx.%dx]

= h(x) =x+xInx —x
= h(x) = xInx
Thus equation (¢) becomes
fx,y)=y+xIny+xlnx
Hence the general solution of (1) is
y+xIlny+xlnx =c
= y+x[lnx+Iny]=c
= y+xlnxy=c

is required solution.

ydx+ xdy
1-x2y?

Question # 6 +xdx =0

Solution:-

Given equation is

ydx + xdy
2 o % =0———(1
1= 2y +xdx =0 (D
ydx xdy _
1—x2y2+1—x2y2+xdx_0
y xdy
=><1_x2y2+x>dx+1_x2y2—0

Here,

11
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M

M, = N,.Therefore, given equation is exact.

y

M = + x

o 1-x2y2

My = 5 (= + %)
Y 9y \1 — x2y?2 x

_ (-x%y?»).1-y(-2x%y)
My - (1-x2y2)2

11— x2y? + 2x%y?
y (1 _ x2y2)2

" — 1+ x%y?
y - (1 _ nyZ)Z

Now

0
dx 1— x?y?

af N xdy
dy 1—x2%y?

Integrating (b) w.r.t

Fouy) = [Ty

Xy

xZ

=»f<x,y)=ﬁj(1—

y', we have

xdy

o 1—x2y2

% =g (=)
T 0x \1 — x2y2

_ (A-x2y?).1-x(-2xy?)

Nx (1_x2y2)2
N - 1—x2y? + 2x2y?
x (1 _ x2y2)2
1+ x?y?
Ny=—o 2
(1 _ x2y2)2

+x ——=(a)

—=(b)
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11
= f(x,y) = Eln(lfii) + h(x)

1
= fy) =7 [In(1 +xy) —In(1 —xy)] + h(x) = = = (c)

Here h(x) is the constant of integration.

Differentiating partially (c¢) w.r.t "x", we have

g_la[ y (—y>]+@

dx  20x 1+xy_1—xy d0x

of vy 1—xy+1+xy]+6h
ox 211 +xy)(1—xy)]  ox
of y oh
T Toayr e W
Comparing (a) & (d), we have
oh
S AR O AR
1—x%2y?2 o0x 1-—x?%y?
:6h_
ax_x

Integrating both sides w.r.t "x", we have
h() =X
X) =—
(0 =5
Thus equation (¢) becomes

[In(1+ xy) —In(1 — xy)] + x7

N =

flx,y) =

Hence the general solution of (1) is

[In(1 + xy) —In(1 — xy)] + % =c

N =

13
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1+x
=>1n< y)+x2=2c
1—xy
1+ xy
=>1n< >+x2 = ¢ + 2¢ = ¢ (a constant)
1—xy

is required solution.

Question # 71 (6xy + 2y? — 5)dx + (3x° + 4xy — 6)dy = 0

Solution:-

Given equation is

(6xy + 2y? —5)dx + (3x* + 4xy — 6)dy = 0 — — — (1)
Here,
M = (6xy + 2y%? —5) N = (3x2% + 4xy — 6)
M, =%(6xy+2y2—5) N, =:—x(3x2+4xy—6)
M, = 6x + 4y N, = 6x + 4y
~ M, = N,.Therefore, given ec;{Jation is exact.
Now
%=M=6xy+2y2—5———(a)
%=N=3x2+4xy—6 ———(b)

n__n

Integrating (b) w.r.t"y", we have

f(xy) = j (3% + 4xy — 6)dy

14
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2

= f(x,y) = 3x2y + 4xy7— 6y + h(x)
= f(x,y) = 3x*y + 2xy2 — 6y + h(x) — — — ()

Here h(x) is the constant of integration.

Differentiating partially (c¢) w.r.t "x", we have
of 9 .,
2 - 2xv2 —
P ax(3x y+ 2xy* — 6y +h)
of L, . dh

af , , Oh
:a—6xy+2y +ﬁ (d)

Comparing (a) & (d), we have
doh
6xy + 2y? +a= 6xy + 2y* — 5

:>6h_ 5
ox

Integrating both sides w.r.t "x", we have
h = —5x
Thus equation (¢) becomes
f(x,y) = 3x“y + 2xy? — 6y — 5x
Hence the general solution of (1) is
3x%y + 2xy? — 6y —5x =c

or 3x“y + 2xy? —5x — 6y = ¢

15
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is required solution.

Question # 8 (y sec? x + secxtan x)dx + (tanx + 2y)dy = 0

Solution:-

Given equation is

(vsec?x + secxtanx)dx + (tanx + 2y)dy = 0 — — — (1)
M = (ysec? x + secx tan x) N = (tanx + 2y)
M—a( Zx + t )N—a(t + 2y)
y =3y ysec”x + secxtanx x =~ (tanx +2y
5 0
M, = sec” x (1) N, = EP (tanx + 2y)
M, = sec®x N, = sec®x
M, = N,.Therefore, given equation is exact.
Now
of 5
— =M =ysec*x +secxtanx — — — (a)
0x
of _ N =t + 2 (b)
Gy N = anx + 2y

Integrating (b) w.r.t "y", we have

fy) = f (canx + 2y)dy

= f(x,y) = ftanxdy+2fydy

22
= f(x,y) = ytanx+%+h(x)

16
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= f(x,y) = ytanx + y* + h(x) — — — (¢)

Here h(x) is the constant of integration.

Differentiating partially (¢) w.r.t "x", we have

af 5 dh
3. Y Sec x+a———(d)
Comparing (a) & (d), we have
2 +ah— 2 x + t
ysec“ x ax—ysec X + secxtanx
dh
:azsecxtanx

Integrating both sides w.r.t "x", we have
h = secx

Thus equation (c¢) becomes
f(x,y) = ytanx + y? + secx

Hence the general solution of (1) is
ytanx + y? + secx = ¢

is required solution.

Question # 9: (y cos x + 2xe?)dx + (sinx + x%*e? — 1)dy = 0

Solution:-
Given equation is

(ycosx + 2xe¥)dx + (sinx + x%e¥ —1)dy = 0 — — — (1)

17
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Here,

M = (ycosx+ 2xe”) N = (sinx +x%eY — 1)
) )
= — y —_ 1 2,y _
M, % (ycosx + 2xe”) N, P (sinx +x“e 1)
M, = cosx + 2xe” (2x) N, = cosx + 2xe¥ (2x)
v

M, = N,.Therefore, given equation is exact.

Now
g=M= cosx + 2xe¥ — — —(a)
0x y
d
—f=sinx+xzey—1———(b)
dy

Integrating (a) w.r.t"x", we have

2
X

f(x,y) = ysinx +Zey7+h(y)

= f(x,y) = ysinx +x%e¥ + h(y) — — — (¢)

Here h(y) is the constant of integration.

Differentiating partially (c¢) w.r.t "x", we have

af_ _ 2 y+6h g
ay—smx x“e 3y (d)
Comparing (b) & (d), we have
: 5 dh 5
sinx +x“e¥Y + — =sinx +x%e” — 1
dy
:ah— 1
ay_

18
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Integrating both sides w.r.t "x", we have

h=-y
Thus equation (¢) becomes
f(x,y) = ysinx +x%e¥ —y
Hence the general solution of (1) is
ysinx +x%e¥ —y =c

is required solution.

Question # 10: (ye™ cos 2x — 2e*¥Y sin 2x + 2x)dx + (xe*cos2x — 3)dy = 0

Solution:-

Given equation is

(ye*¥ cos 2x — 2e*¥ sin 2x + 2x)dx + (xe*cos2x —3)dy =0 — — — (1)
Here,
M = ye* cos 2x — 2e*Y sin 2x + 2x N = xe®cos2x — 3
M, = % (ye*Y cos 2x — 2e™ sin 2x 2x) N, = % (xe*cos2x — 3)

M, = cos2x[ye™ (x) + e*'] — 2sin 2x [e* (x)| N, = e*Ycos2x + xye™¥ cos2x — 2xe*” sin 2x

M, = xy e*Vcos2x + e*Vcos2x — 2xe*Y sin2x | N, = e*’(cos2x + xycos2x — 2x sin 2x)

M, = e (xy cos2x + cos2x — 2x sin 2x) va = e*(xy cos2x + cos2x — 2x sin2x)
M, = N,.Therefore, given equation is exact.
Now

af .

i M = ye* cos2x — 2e*Y sin2x +2x — — — (a)

19
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0
—f = xe*Ycos2x—3 — — — (b)
dy

Integrating (b) w.r.t"y", we have

f(x,y) = j(xexyCOSZx — 3)dy

= f(x,y) = jxexycoszycdy — 3fdy

e*V
= f(x,y) = xcos2x (T) — 3y + h(x)

= f(x,y) = e*Ycos2x —3y +h(x) — — = (¢)
Here h(x) is the constant of integration.

Differentiating partially (c¢) w.r.t "x", we have

0
% = cos2x.ye*Y + e*Y(—2sin 2x) + e
= i = ye*Ycos2x — 2e*Y .sin 2x + % ———(d)

ax 7 ' 0x

Comparing (a) & (d), we have
_ dh

ye*Ycos2x — 2e*Y .sin 2x + i ye* cos 2x — 2e* sin 2x + 2x
= . 4 =2

ox

Integrating both sides w.r.t "x", we have
h(x) = x?

Thus equation (¢) becomes

20

Umer Asghar (umermth2016@gmail.com) For Online Skype Tuition (Skype ID): sp15mmth06678



B.Sc. Mathematics (Methods) Chapter # 9: First-Order Differential Equations
f(x,y) = e cos2x — 3y + x?

Hence the general solution of (1) is
e*cos2x — 3y +x% =c
is required solution.

< Solve the initial value problem.

Question #11:(2x — 3)dx + (x* + 4y)dy = 0, y(1) =2

Solution:-
Given equation is
2x —3)dx + (x2 + 4y)dy =0 — — — (1)
Here,
M=2x-3 N =x?+ 4y
My==-(2x=3)  |Ne=2=(%+4y)
y x

M, = 2x N, = 2x

o M

. " . .
y = Ny.Therefore, given equation is exact.

Now

i=M=2x—3———(a)
d0x

of
@—x + 4y — — —(b)

n_.n

Integrating (a) w.r.t "x", we have

2

fO0y) = 2y = 3x + h(y)

21
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= f(x,y) = x*y = 3x + h(y) — — — (c)

Here h(x) is the constant of integration.

Differentiating partially (c) w.r.t "y"
af , Oh
— =X —_—
dy dy

Comparing (b) & (d), we have

24 ey g
X ay—x y

=>ah—4
6y_ Y

Integrating both sides w.r.t "y", we have
h = 2y?

Thus equation (¢) becomes
f(x,y) = x*y —3x + 2y?

Hence the general solution of (1) is

x?y—3x+ 2y =c———(e)

y", we have

Applying the condition y(1) = 2 on (e), we have

(D2.2-3+2(2)?%=c
=c=7

Thus equation (e) becomes
x?y—3x+2y*=7

is required solution.

Question # 12:
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‘ (2xcosy + 3x*y)dx + (x3 —x*siny —y)dy =0, y(0)=2

Solution:-

Given equation is

(2x cosy + 3x2y)dx + (x3 — x?siny —y)dy = 0 — — — (1)
Here,
M = 2xcosy + 3x2y N =x3—x?siny—y
M, = i(Zxcosy + 3x%y)|N, = i(x3 —x?siny =)
dy 0x

= 3x% —siny (2x)

M, = 2x(—siny) + 3x* [N,
M, = —2xsiny + 3x? VN, = —2xsiny + 3x?

M, = N,.Therefore, given equation is exact.

Now
i=M=2xcosy+3xzy———(a)
ox
0
£=N=x3—xzsiny—y———(b)

Integrating (a) w.r.t "x", we have

flx,y) = j(Zx cosy + 3x2y)dx

= f(x,y) =.[2xcosydx+J3x2ydx

x? x3
= f(x,y) = 2cosy7+ 3y?+ h(y)
f(x,y) = x*cosy + x>y + h(y) — — — (c)

23
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Here h(y) is the constant of integration.

n_.n

Differentiating partially (c) w.r.t "y", we have

of oh
— = x?(—siny) + x> + —
y g dy

oh
=—x?siny +x3+————(d)

d
of
0 dy

Comparing (b) & (d), we have

oh
—xzsiny+x3+@=x3—xzsiny—y

Integrating both sides w.r.t "y", we have

2

y

h() =~

Thus equation (¢) becomes
2

f(x,y) = x%cosy + x3y — y7

Hence the general solution of (1) is
2

xzcosy+x3y—y7=c———(e)

Applying the condition y(0) = 2 on (e), we have

22
0+0—%=C
=c=-2

Thus equation (e) becomes

24
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2

x%cosy + x3y — y7 = -2

is required solution.

Question # 13:
(3x%y? + 2x)dx + 2x3y —2xy*+1) =0, y(-2)=1

Solution:-

Given equation is

(Bx2y? +2x)dx + 2x3y — 2xy*+ 1) =0——— (1)
Here,
M = 3x?y? + 2x N =2x3y — 2xy? + 1
2 2
M, = e (3x2y?% + 2x) N, = 5(2)633] —2xy% + 1)
M, = 3x%(2y)-3y? N, = 2y(3x*) — 3y*(1)
M, = 6x*y — 3y? N, = 6x%y — 3y?
v
M, = N,.Therefore, given equation is exact.
Now
0
%=M=3x2y2+2x———(a)
0
£=N=2x3y—2xy2+1———(b)

n__n

Integrating (b) w.r.t"y", we have

flx,y) = f (2x3y — 2xy* + Ddy

2 3

= f(x,y) = 2x3y7—3xy?+y+h(x)

25
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= f(x,y) =x’y* —xy* + y + h(x)

Here h(x) is the constant of integration.

Differentiating partially (c¢) w.r.t "x", we have

of o
@zg(x3y2—xy3+y+h)
af_ 5 5 3 oh
a—YBX) Y ta

Of 2.2 .3, 90N

3 - XY Ty Ao (d)

Comparing (a) & (d), we have

dh
3x2y? —y3 + e 3x2%y% + 2x

=>ah—2
ox x

Integrating both sides w.r.t "y", we have
h = x?
Thus equation (¢) becomes
fOoy) =x%y? —xy® +y +x?
Hence the general solution of (1) is
3yt —xy3+y+xi=c———(e)
Applying the condition y(—2) = 1 on (e), we have
(=2)’(1)? -2+ 1+ (-2)°=c
= -8+2+1+4=c

=c=-1
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Thus equation (e) becomes
x3y? —xy3+y+x?2=-1
= x3y2—xy3+y+x2+1=0

is required solution.

Question # 14:

3—y y? —2x
( 2 )dx— (x—yz>dy =0 ,y(—l) =2
Solution:-

Given equation is

(3_y>dx—<u)dy=0 ———)

x?2 xy?
here,
_3v AN
M = = N = v
S A N VA i
Y oy \ x2 *o0x\ xy?
-1
M, =—(=1) Ny =—7
-1 -1
My=2 N =22
v
M, = N,.Therefore, given equation is exact.
Now
af 3—y
~ =M= - _ _
0x x? (@)

Umer Asghar (umermth2016@gmail.com) For Online Skype Tuition (Skype ID): sp15mmth06678

27




B.Sc. Mathematics (Methods) Chapter # 9: First-Order Differential Equations

0 2_ 9
dy xy?

—— - )

n_.n

Integrating (a) w.r.t "x", we have
1
Fe) = G- [ dx

3—Yy
= () =—T+h(}’)———(c)

Here h(y) is the constant of integration.

Differentiating partially (c) w.r.t "y", we have

6f_( 1)—1+6h

dy x 0

:6f_1+6h p
dy x 0y (@)

Comparing (b) & (d), we have

1 0h 2 _2x
fo—=?

x 0y xy?
_oh_ 2
dy  y?

Integrating both sides w.r.t "y", we have
h) = (-2 (<)
y
= hy) =2
y
Thus equation (¢) becomes

-1 2
flx,y) = (3—)’)7"';
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—3 2
y—-3.2
X Yy

= flx,y) =

Hence the general solution of (1) is

y—=3 2
2 +y—c (e)

Applying the condition y(—1) = 2 on (e), we have
=c=2
Thus equation (e) becomes

-3 2
Y S ii=2
x oy

= y(y —3) + 2x = 2xy
= y2 — 3y + 2x = 2xy
= 2x — 3y + y* = 2xy

is required solution.

Question # 15:
(ax3e*tY + x*e*tY + 2x)dx + (x*e*tY + 2y)dy = 0, y(0) =1

Solution:-

Given equation is

(4x3e*Y + x*e*tY + 2x)dx + (x*e*tY + 2y)dy = 0,— — —(1)
Here,
M = 4x3e*tY + xte* + 2x N = x*e*Y + 2y
d d
M, = 3 (4x3e*tY + x*e*tY + 2x)| N, = a(x“ex“’ + 2y)
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M, = 4x3e**Y 4 xteXtY N, = e**Y(4x3) + x*eXtV

v M,, = N,.Therefore, given equation is exact.

Now
0
% =M = 4x3e*tY + x*e*tV + 2x — — — (a)
0
£=N=x4ex+y+2y———(b)

Integrating (b) w.r.t"y", we have

fxy) = j (x*e*™ + 2y)dy

flx,y) = fx4ex+ydy+f2ydy

y?
flx,y) = x*e*™Y + 2.7 + h(x)
flx,y) = x*e** + y* + h(x) — — - (¢)

Here h(x) is the constant of integration.

Differentiating partially (¢) w.r.t "y", we have

aj 4 ,x+ oh
- y 3,x+y
Fvi x*e*V+4xe + 5 (d)

Comparing (a) & (d), we have

xte tY+ax3eXty + g— = 4x3e*tY 4+ x*e*tY 4+ 2x
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Integrating both sides w.r.t "y", we have
h = x?
Thus equation (¢) becomes
flx,y) = x*e™Y + y2 + x?
Hence the general solution of (1) is

x*e*V +y? +x%2=c——— (¢

Applying the condition y(0) = 1 on (e), we have

0+1+0=c
=>c=1
Thus equation (e) becomes
xte*tY +y? +x%2 =1

is required solution.

END.

THE —

\/
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