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Shortest Distance between two lines

Consider two lines L1 and L2 whose vector equations are given by Ԧ𝑟 = Ԧ𝑎1 + 𝜆 Ԧ𝑏1

and Ԧ𝑟 = Ԧ𝑎2 + 𝜇 Ԧ𝑏2

Let Ԧ𝑎1 be the p.v of point A on L1 and Ԧ𝑎2 be the p.v of point B on L2. Then the 

following cases arise

Case – I (L1 and L2 are intersecting)

In this case, the distance between L1 and L2 is zero
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Case – II (L1 and L2 are parallel lines)

In this case, L1 and L2 are coplanar and Ԧ𝑏1 = Ԧ𝑏2 = Ԧ𝑏

The shortest distance between two lines L1 and L2 is 

𝑎2−𝑎1 ×𝑏

𝑏
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Case – III (L1 and L2 are neither intersecting nor parallel)

In this case, L1 and L2 are non-coplanar and Ԧ𝑏1 ≠ Ԧ𝑏2

The shortest distance between L1 and L2 is  
𝑎2−𝑎1 . 𝑏1×𝑏2

𝑏1×𝑏2
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EXAMPLE

Find the shortest distance between two lines Ԧ𝑟 = Ƹ𝑖 + 2 Ƹ𝑗 + 3𝑘 + 𝜆 2 Ƹ𝑖 + 3 Ƹ𝑗 + 4𝑘 and

Ԧ𝑟 = 2 Ƹ𝑖 + 4 Ƹ𝑗 + 5𝑘 + 𝜇 4 Ƹ𝑖 + 6 Ƹ𝑗 + 8𝑘



EXAMPLE

Find the shortest distance between two lines Ԧ𝑟 = 2 Ƹ𝑗 − 3𝑘 + 𝜆 Ƹ𝑖 + 2 Ƹ𝑗 + 3𝑘 and

Ԧ𝑟 = 2 Ƹ𝑖 + 6 Ƹ𝑗 + 3𝑘 + 𝜇 2 Ƹ𝑖 + 3 Ƹ𝑗 + 4𝑘 . Write the nature of the lines.



EXAMPLE

Show that the two lines  
𝑥−1

2
=

𝑦−2

3
=

𝑧−3

4
and  

𝑥−4

5
=

𝑦−1

2
= 𝑧

intersect. Also find their point of intersection.



EXAMPLE

Find the image of the point (1, 6, 3) in the line 
𝑥

1
=

𝑦−1

2
=

𝑧−2

3
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1.  Show that the lines 
𝑥−1

3
=

𝑦−1

−1
=

𝑧+1

0
and

𝑥−4

2
=

𝑦−0

0
=

𝑧+1

3
intersect each other and find                       

their point of intersection

2. Find the equation of the line passing through (2, -1, 3) and perpendicular to the lines. 

Ԧ𝑟 = Ƹ𝑖 + Ƹ𝑗 − 𝑘 + 𝜆 2 Ƹ𝑖 − 2 Ƹ𝑗 + 𝑘 𝑎𝑛𝑑Ԧ𝑟 = 2 Ƹ𝑖 − Ƹ𝑗 − 3𝑘 + 𝜇 Ƹ𝑖 + 2 Ƹ𝑗 + 2𝑘

3. Question no 14 to 17 from Exercise 11.2 from NCERT.
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