Intersection of Two Lines

Two lines in space can

@) intersectata point
or (i) be parallel

or (iii) be skew (not parallel but will never intersect)
Vectors

Tofindnointof . Example

: ; ; Find the point of intersection of the lines
(1) Express equations in parametric form (parameters t; & t»)

x—5= —(y+2)=z el x—12 _ y+3 _ z=5

(2) Equate corresponding expressions for x, i, and z 5 —2 4
(3 equations in t; & to)
I ¢ x=ll+5, y=—ll_2, 229
(3) Use two of the equations to find t; & t,
Ly: x=5+12, y= =2t,—3, z=4+5
(4) Substitute values of t; & t,into 3rd equation.

If they satisfy the equation then the point of intersection Equating corresponding coordinates:
has been found; if they don't then the lines do not intersect.
t1 +5=5t +12 @

4-2=2-3 @
t=4t+5 @



t1+5:5t2+12

4-2=-2t-3
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t1=4t2+5

@D+@ = 3=3u+9

-6 = 3t2
L= -2
Subst t, = -2 in @ t1+5=-10+12

t =3

Check/ Substinto ) -3=4(-2)+5

Hence lines meet where t; =-3 & t,=-2
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Check/ Substinto ) -3=4(-2)+5
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Hence lines meet where t; =-3 & t, =-2

x=x+5, y=—-H-2, z=¢4

x= =345 y=—(-3)—-2, z= -3
=2 =1

x=5t2+12, V= —21‘2—3, Z=4[2+5

=) T = (R P e
-2 - =3

The point of intersection is (2, 1, -3)



