Exercise 2(D)
1. (22 +yH)p + 2xyq = z(x + y)
Solution : Given PDE is

24+ y)p+2xyg=z(xX+Y) i (i)

The Lagrange’s auxiliary equations for (i) are,

dx dy dz

=& -4 (i)

x2+y2  2xy z(x+y)

Choosing 1,1,0 as multipliers, each fraction for (ii)

_ dx+dy _ d(x+y)
x2+y242xy  (x+y)?

From 3" fraction of (ii) and fraction (iii), we get

dz __dx+y)
z(x+y)  (x+y)?

E __d(x+y)
z (x+y)
dz _ rdlx+y) . .
= f s + logcl = —(x+y) ,where C1 1S mtegratlng constant.

= logz + logc, = log(x + y)

= logc, = log(x +y) —logz

Choosing 1, —1,0 as multipliers, each fraction for (ii)

_ dx-dy _ d(x-y)
x2+y?-2xy  (x-y)?

From fraction (iii) & fraction (v), we get

d@+w:d@—w
x+y)?> (x—y)?




- fd(x+y) — fd(x‘y ) 4 c,, Where c, is integrating constant.

(x+y)? (x=y)?
1 1
> ——=—-——+40
x+y x—-y
1 1
>———=0C
xX-y x+y
2y .
2T g s (vi)

From (iv) & (vi), the general solution is

@(cy,c) =0

. X+ 2 . . .
i.e., @ —y,—y = 0, where ¢ is an arbitrary function. Answer
z ' x2-y?

2.{y(x+y) tazip+{x(x+y)—azlq=z(x+y)

Solution : Given PDE is

yx+y)+azlp+{x(x+y)—azlg=z(x+y) .......... (1)
The Lagrange’s auxiliary equations for (i) are,

dx dy dz

_ =, (ii)

y(x+y)+az x(x+y)—az z(x+y)

Choosing 1,1,0 as multipliers, each fraction for (ii)

_ dx+dy _ d(x+y)
o y(x+y)+az+x(x+y)—az o (x+y)2

From 3' fraction of (ii) and fraction (iii), we get

dz __d(x+y)
z(x+y)  (x+y)?

% __d(x+y)
z (x+y)

d(x+y)

d
ﬁf;z-l-lOgCl:fm,

where ¢, is integrating constant.



= logz + logc, = log(x + y)

= logc, =log(x +y) —logz

Choosing —x, y, 0 as multipliers, each fraction for (ii)

—-xdx+ydy —xdx+ydy

= B T T s (V)

—xy(x+y)—axz+xy(x+y)—ayz —az(x+y)

From 3" fraction of (ii) & fraction (v), we get

dz _ —xdx + ydy
z(x+7y) B —az(x +y)

= —adz = —xdx + ydy
=>—afdz=—[xdx+ [ydy+ % where ¢, is integrating constant.

x? 2 ¢
= —az=-=+%L+2
2 2 2

= —2az + x* —y* = ¢,
C, =x2—y2—=2azZ ..........c.oo.ll (vi)
From (iv) & (vi), the general solution is

p(c,c) =0

i.e., @ (%, x? —y?—2az ) = 0, where ¢ is an arbitrary function. Answer

Or, % = @(x? —y? — 2az ) Answer
3.0 +yz+z20)p+ (22 + zx + x*)q = (x* + xy + y?)
Solution : Given equation is,

Vi+yz+z)p+(Z%2+zx+x*)g=(x*+xy+y?) ....(0)



The Lagrange’s auxiliary equations for (i) are,

dx dy dz

_ = (ii)

V2+yz+z2  zZ24zx+x%2  x2+xy+y?

Choosing 1, —1,0as multipliers, each fraction for (ii)

_ dx—dy _ d(x—y) _ d(x—y)
T 2+yz+zd)-(z24zx+x?) | (y2-aD+z(y-x) | (y-x)(xty+z) T (1)
Choosing 0,1, —1as multipliers, each fraction for (ii)

_ dy—-dz _ d(y-z) _ d(y-z) ( )
= (22 +2x+x2)—(x2+xy+y2) - (22—y2)+x(z—y) = Z—)xty+z) 1v

Choosing —1,0,1as multipliers, each fraction for (ii)

_ dz—dx _ d(z—x) _ d(z—x) ( )

T (24xy+yD)-(v2+yz+z2)  (x2-zD)+y(x-z) (x-z)(x+y+z) T v

From fraction (iii) & fraction (iv), we get
d(x —y) _ d(y — z)
—xx+y+z) Z-y»kx+y+2)

d(x-y) _ d(y-z)
x-=y y—z

=

= fdi"_‘yy) = d;y__zz) + logc,, where ¢, is an integrating constant.

= log(x —y) =log(y — z) + logc,

From fraction (iv) & fraction (v), we get
d(y —z) B d(z —x)
z—yV)(x+y+z) G-2)(x+y+2)

dly-z) _ d(z—x)
y—z T z—x

=

N fd(y—z) _ fd(z—x)

y—2z zZ—Xx

+ logc,, where c, is an integrating constant.



= log(y —z) = log(z — x) + logc,

From (vi) & (vii), the general solution is

@(c1,c) =0

X=y Y—ZzZ

. ) = 0, where ¢ is an arbitrary function. Answer

i.e.,<p(



