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Pair of Straight
Lines ’
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one product equation hides two lines, and h cquared minus ab says everything about how they sit
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Combined Eguation of a Pair of Lines

* letu=ax+bsy+c,, v=ax+b,y+cy; each of u=0, v=0is an
ordinary line

® uv=0is the combined equation of u=0 and v=0, true
exactly on either line

® u=0, v=0 are the separate equations; fuc+orising the
combined equation recovers them

* one product, two lines: uv=0 stands for BOTH Lines,
never their intersection point alone

UV =0 v=0

the points catisfying uv=0 ac a vnion: on u=0, or on
v=0, or on both
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lines x+y-2=0 and 2x-y+2=0

Combined Eguation, worked
the combined equation of u=0 and v=0 is uv=0, so
multiply the fwo expressions directly
(x+y-2)(2x-y+2)=0
expand: x(2x-y+2)+y(2x-y+2)-2(2x-y+2)
=2x2-Xy+2x+2Xy-y*+2y-4x+2y-4
collect Like terms: 2x2+xy-y?-2x+ly-4
2x%+xy-y*-2x+4y-4=0is the combined equation
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f xy-6y°=6x’-5xy-6y°, matching the original

Separate equations from a combined
eguation

sk
Q. find the separate equations of the lines reprecented
by 6x2—5xy-6_y2=0

@ split the middle term so each pair shares a common
factor: 6x?-9xy+lxy-6y*=0

(@) group: 3x(2x-3y)+2y(2x-3y) =0

(3) factor out the common bracket: (2x-3y)(3x+2y)=0

2x-3y=0
q0°

3x+2y=0
the separatfe lines through the origin 0, 2x-3y=0 at
clope 2/3 and 3x+2y=0 at slope -3/2: they meet at
905 cince a+b=6-6=0
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the separate equations are 2x-3y=0 and
3X+2y=0

check by re-expanding: (2x-3y) (3x+ 2y)=6x"+4xy-

----------------------------------------------------------

the symbol vv=0 ic a PRODUCT being zero:

exactly the rufe if AB=0 then A=0 or B=0'
From ordinary algebra, applied to two

linear expressions instead of two nombers
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