Partial Differential Equation

ISV Find the equation of the integral surface satisfying4yzp + ¢ + 2y =0 and passing
through y*> +z> =1, x+2z=0.
Solution: Given that, 4yzp+¢g+2y =0

We know the Lagrange’s auxiliary equations are

& _d_d
P O R
L _dy_ dz
T4yz 1 =2y

From 2" and 3™ ratio, we get,

d_y dz

1 -2y
or,—2ydy—dz =0
or,2ydy+dz=0
Of, P> +Z=0C; woereerrrernnn. (i) [By integrating]

Again from 1* and 3" ratio we get, dx __dz

4yz =2y

or, dx+2zdz =0

OF, X+ 27 =Cyevrvrrrernns (i1) [By integrating]
Adding (i) and (ii) we get, y* +z+x+z" =¢, +¢,
or, 1+0=c, +¢,
or, ¢, +c, =1
or, y> +z+x+ z° =1 which is the required integral surface.
Find the integral surface of the linear partial differential equation
x(y* +z)p—y(x* +2)q = (x* — y*)z which contain the line x+y =0, z=1.
Solution: Given that, x(y* +z)p— y(x* +2)g = (x> —y°)z

We know the Lagrange’s auxiliary equations are

o _dv_d:
P O R
or dx dy dz

x4z —y( 4z ()2

Choosing x, y, —1 as multiplier and x, y, z as divider we get,

dx dy  dz
dx dy _dz  xdx+ydy-dz x 'y z
x(y2 +2) —y(x2 +2) (x2 —yz)z 0 0

From 4" ratio we get, xdx+ ydy —dz =0



or, X* +y° —=22=0¢, wvrcerrrrennn. (i) [By integrating]

Again from 5™ ratio we get, dx + L4 + = =0
X y oz

or, Logx + Logy + Logz = Logc, [By integrating]

Since (i) and (ii) passes through, x+y =0, z=1.
sxy=c, and x* +y° -2 =¢
or, (x+y)" —2xy-2=¢

or, 0-2¢,-2=¢

or, ¢, +2¢,+2=0

or, x> +y° —2z+2xyz+2 =0 which is the required integral surface.

Find the integral surface of the linear partial differential equation

2y(z=3)p+(2x—z)q = y(2x —3) which passes through the circle z =0, x*> +y* = 2x.
Solution: Given that, 2y(z-3)p+(2x—2z)q = y(2x-3)

We know the Lagrange’s auxiliary equations are

& _d_d
P O R
dx dy dz

or, = =
2y(z=-3) 2x—-z y(2x-3)
Choosing 1,2y, —2 as multiplier we get,

dx dy dz = dx+2ydy-2dz
2y(z-3) 2x—-z y(2x-3) 0

From 4™ ratio we get, dx+2ydy —2dz=0
Of, X+1° —=2Z2=0C werrcrrrrrerns (i) [By integrating]

dx dz
2(z-3) (2x-3)

or, (2x—3)dx=2(z-3)dz

Again taking 1* and 3" ratio we get,

or, x> =3x—2"+62=0C, weeerrrrnnn. (i1) [By integrating]
Since (i) and (ii) passes through, z =0, x* + y*> = 2x.
Adding (i) and (ii) we get, x* +y> —2x—z> +4z=c¢, +c,

or, 2x—2x=¢, +c,

or, ¢, +c, =0

5. x* +y* =2x—2z" +4z =0 which is the required integral surface.



Find the integral surface of the linear partial differential equation
(x—y)y*p+(y—x)x*q = (x> + y*)z which passes through xz=a’, y=0.
Solution: Given that, (x— )y’ p+(y—x)x’qg=(x" + %)z
We know, the Lagrange’s auxiliary equations are

& _dv_d:
P O R
dx dy dz
OI', == =
(x=y)y* (-x)x> (x+)°)z

Taking 1°* and 2™ ratio we get, d = b 5
(x=y)y~ (=2

dx dy

or, == 5
(x=»)y (x—y)x
or, x’dx+ y*dy=0

of, X +3° =€, orvvrerernn. (i) [By integrating]

Choosing 1, -1, 0 as multiplier we get,

ad  dy dz dx —dy
(x=»)y" (-x)x> (P+y)z (x=p)7+y)
dz dx—dy

Again taking 3 and 4™ ratio we get, — =
z  (x=y)

or, Logz=Log(x—y)+ Logc, [By integrating]

Since (i) and (ii) passes through, xz =a*, y=0.

from (i) we get, x° =¢,

. Xz
from (ii) we get, — =c,
X

or, — =c,
X
a9 3
or, 5 =6
()
9
a 3
or, —226’2
¢

2.3 9
or, ¢;c;, =a

3
(xw){ : j

XYy

or, z° (x3 +y° )2 =a’(x—y)’ which is the required integral surface.



Find the integral surface of the linear partial differential equation
(i) 4yzp+q+2y =0 which passes through y*+z° =1, x+z=0.
[Hints, Taking 1% and 3" ratio; Taking 2™ and 3" ratio; then adding and y* +2* + x+2 =3 Ans]
(ii) (x—y)p+(y—x—z)g =z Which contain the circlez =1, x*+y° =1.
[Hints,1, 1, 1 and 1, -1, 1 as multiplier, Taking 4™ ratio; Taking 3 and 5™ ratio;

and z'(x+ y+2)* =2z (x + y+2) =227 (x =y + 2) + (x — y + x)° = 0 Ans]



