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Shortest Distance between two lines
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Shortest Distance (I ntroduction)

s If two linesintersect in space at a point, then the shortest distance between them is zero. If two linesin space

are parallel, then the shortest distance between them will be the perpendicular distance which means that the length of
perpendicular drawn from a point on one line onto to the other line. If the lines are neither intersecting nor parallel then the
shortest distance in the perpendicular distance between them.

Skew Lines

The lines which are neither intersecting nor parallel are called skew lines. Such pair of lines are non-coplanar. For skew lines, the
line of shortest distance will be perpendicular to both the lines.

Distance between two skew lines
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Vector Form: If r=al+?b1 and r=a2+?b2 are the vector equations of two lines then, the shortest distance between them is given by
d=| (b1 X b2). (az -a1)

b1 X bz
If XXXy = yvy1 = 7z
di bl C1
XXz = ¥V¥2 = I
Cartesian Form:
da bz Ca2

are the Cartesian equations of two lines, then the shortest distance between them is given by
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d = X2-Xq Y2-Y1 Z2-744
ai b1 Ci1

dz b Cz

V(bica-baci)2+ciaz-Cza1)2+(@1h-a2b1 )2

Distance between parallel lines

If F=ar+Aband r=ax+ub gre the vector equations of two parallel lines then shortest distance between themis given by

Perpendicular distance of a point from aline

For finding the perpendicular distance of apoint from aline, first we have to find the coordinates of the foot of perpendicular.
After getting the coordinates of foot, we can calculate the distance using distance formula.

A.
In the adjoining figure, first we have to find the coordinates of Q. We know ‘S, using the coordinates of Q and S we can

find the distance QS [Distance formula)
Example: Find the shortest distance between the lines
T=1+2f-4k + A (20 + 3j + 6k)

T=3"+3j-5k +p (21 + 3] + 6k)
Solution: The given linesare parallel, so al =T+ 2?- 4k, a2 = 37 + 3?- Sk and b = 21 + 3? + 6k
d= i jk
2 3 6
2 1 -1
V4+9+36
= |-97 + 145 - 4k]|
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Now try it yourself! Should you still need any help,click here to schedule live online session with e Tutor!
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