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Chapter 1
LOCUS

Problem.

Find the equation of the locus of a point ‘P’ such that PA? + PB2 = 2C?.
Where A =(a, 0), B(-a, 0) and 0 < |a] < [c|.

Sol.  Given points are A = (a, 0), B (-a, 0)
Let P(xy, y1) be any point on the locus.
Geometrical condition,

PA? + PB? = 2C?

=>(x1 - a)* + (y1 - 0)° + (x1 + @)® + (y1 - 0)* = 2C?
(" AB? = (X1-X2)? + (y1-Y2)?)

=(x,—a) +(x,+a) +y? +y? =2C
:>2(xf +a2)+2yf g= 20
( (a+ b)2 +(a—b)2 - 2(a2 +b2))
:>2[xf +a’ +yﬂ=202
=X +y;+a =C
Y =

.". The equation of locus is X* + y? + C?—a? =0

Problem.
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Find the equation of the locus of a point ‘P’ such that the distance of ‘P’
from the origin is twice the distance of “P” from A (1,2).

Sol.  Given points are A = (1, 2), 0 = (0, 0)
Let P(x1, y1) be any point on the locus.

Geometrical condition,

Brainbox
Y
A
P(X1, Y4)
OP AP
0 A1,2)
>
9 OP = 2AP
OP = 2AP

— OP? =4AP* (... By squaring on both sides)
=2 +y2 =4[ (%, -1 +(y,-2)° |

= OP= X +y;
AB’ :(Xl_xz)z +(y1_y2)2

S XN 4[Xf — 2%, 1+ L +y; —2y,.2+ (2)1
( (a-b)’ =a —2ab+b2)
=X +Y; :4[Xf —2%, +1+y; _4y1+4:|

=X} +y =4x; —8x, +4+4y’ —16y, +16
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= 4x2 —8x, +4+4y? —16y, +16 - x> —y; =0
= 3x% +3y, —8x,—-16y, +20=0
.". The equation of locus is,

3x* +3y* —8x—-16y+20=0



