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Shortest Distance (Introduction)

If two lines intersect in space at a point, then the shortest distance between them is zero.  If two lines in 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

                            

Vector Form: If r=a1+?b1 and r=a2+?b2 are the vector equations of two lines then, the shortest distance between them is given by 

                   

Cartesian Form:

are the Cartesian equations of two lines, then the shortest distance between them is given by
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Distance between parallel lines

If  are the vector equations of two parallel lines then shortest distance between them is given by

            

Perpendicular distance of a point from a line

For finding the perpendicular distance of a point from a line, 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 

       

Solution: The given lines are parallel, so a1 = î + 2? - 4k, a2 = 3î + 3? - 5k and b = 2î + 3? + 6k

Hence, 

Now try it yourself!  Should you still need any help,click here to schedule live online session with e Tutor!
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