4. Pair of Straight Lines

Pair of straight Lines
Equation of a pair of straight lines
The general form of equation of second degree is:
ax’ +2hey+ by +2gx+ 2 fu+e=0
Quadratic form of equation of a pair of straight lines
The equation gx® + 2hxy +by* +2gv +2 fir + ¢ =0 can also be written as:
by2+2(hx+f)y+ax2+2gx+c=o
By quadratic formula, we get:
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The nature of lines can be determined w.r.t. the value of #2 — ab as follows:

Case Nature of lines
R—ab>0 Pair of non-parallel lines
h?—ab=0

(i) f2 = be>0 Parallel non-coincident lines

(ii) fz Cbe=0 Coincident lines

Imaginary lines
(iii) f2 = be < 0

R—ab<0 Pair of imaginary lines

General form of a pair of straight lines passing through the origin

The homogeneous equation of a pair of straight lines passing through the origin is

ax? + 2hxy + by2 =0.
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Angle between the lines
Let y —mjx =0 and y — myx = 0 be the lines represented by the general equation ax® + 2hxy + by2 =0.

Then the angle 6 between these lines is given as follows:
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Points to be remembered

Equation of the pair of straight lines passing through the origin and the perpendicular to pair of lines ax? + 2hxy
+ by2 =0is bx? — 2hxy + ay2 =0.
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Area of the triangle formed by the pair of lines ax? + 2hxy + by2 =0andIx+my+n=01s
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Distance between

] and the origin is

Equation of the pair of lines passing through (x{, y1) and parallel to the lines represented by
ax’ + 2hxy + by’ + 2gx + 2 o+ =0 is a(x —x7) 2 + 2h(x = x)(v = 1) + b(y —y1)> = 0.

Equation of the pair of lines passing through (x, y;) and perpendicular to the lines represented by
ax’ + 2hxy+ by’ +2gx+ 2 fo+c=0 18 b(x —x7) 2= 2h(x ~ P =y +aly _J’l)2 =0.

Equation of the pair of lines passing through the origin and at a distance of d units from (xy, y1) is d? (x2 + yz) =
(1% = x19)%

If d| and d, are the perpendicular distances from (xy, y;) to the pair of lines represented by

: * Jax” + 205y, + by, + 2, + 2y, +¢]
ax’ + 2hxy+ by’ +2gx+2 fv+¢c=0, then dd, = i : |
Ja—b) + 4k’

If d; and d, are the perpendicular distances from (xy, y1) to the pair of lines represented by ax? + 2hxy + by2 =0,
|f1.3f|'-! +2hx y, + by

thend d, =
Jla—b)y +ah*

If the lines represented by ax” + 2fixy + bv™ + 2gx + 2 fir + ¢ = 0 are equidistant from the origin, then f 4ogi=¢

(bf? - ag?).

If the lines represented by ax?® + 2hxy + by2 = 0 bisect the angle between the co-ordinate axes, then (a + b)2 =
42,



