Chapter 11

1. (i) Here

A=1,B=2-1,C=1 = B?>-4AC=(x—1)*—-4
= (z-17%<4 & |z—-1<2 & —1<z<3: ellptic,
xr < —1lorxz>3: hyperbolic,

xr=—1orxz=3: parabolic.

(ii) Similarly,

A=y, B=—z, C=y = B?—-4AC =2 —4y* = (z — 2y)(x + 2y)

=

|z| < 2]y| (obtuse angles between the lines z = 2y and x = —2y): elliptic,
|z| > 2]y| (acute angles between the lines z = 2y and x = —2y): hyperbolic,
|z| = 2|y| (on the lines x = 2y and y = —2y): parabolic.

(iii) This time

A=z+2, B=2(x+vy), C=2(y—1)
—4AC =4z +y)* —8(z +2)(y — 1) = 4(2® + y* + 22 — 4y + 4)
=4[z +1)*+ (y—2)* - 1]
elliptic inside the circle (z +1)? + (y — 2)% = 1,
hyperbolic outside the circle (z + 1)% + (y — )
parabolic on the circle (z 4+ 1)% + (y — 2)? =

2. (i) We have

A

—4AC =49432=81>0 = hyperbolic equation,
1
dx 8 T4
r=2r+y, s=4y—=x
A=C=0,B=-81, D=E=F =0, G=243rs*>, wu(x,y) =v(r,s)
Vps = —3rs? = v, = —rs> + C1(r)

v(r,s) = =515 + p(r) +9(s)
u(z,y) = 3 2x +y)*(z — 4y)° + (22 +y) + Y (dy — ).
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(ii) Here

L

4

4

B? —4AC=1+24=25>0 = hyperbolic equation,
dy 145
dr 6
r=y—x, §=2r+3y

1 —% = y:m+01, y=—%x+02

A=C=0, B=-25, D=50, E=F =0, G=25s, u(x,y)=nu(rs)

Ups — 2Up = —S§
v, = €% / —se 2 ds = €% (% se 28 — / Te? ds) =1s+14Ci(r)e*

v(r,s) = % rs + % r 4 @(r)e® +h(s)
wz,y) =12z +3y)(y—2) + 1 (y — @) + @y — 2)2 Y 4 (22 + 3y).



