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Vector equation of a line through a given point where the position vector of the point is

Ԧ𝑎 and parallel to a given vector Ԧ𝑏 is Ԧ𝑟 = Ԧ𝑎 + 𝜆 Ԧ𝑏, 𝜆 ∈ 𝑅

Here the line 𝓁 passes through point A whose P.V is Ԧ𝑎 and parallel to Ԧ𝑏.

Ԧ𝑟 be the P.V of an arbitrary point 𝑃 on the line

Note:-

If Ԧ𝑏 = 𝑎 Ƹ𝑖 + 𝑏 Ƹ𝑗 + 𝑐 𝑘, then 𝑎, 𝑏, 𝑐 are drs of the line and conversely if 𝑎, 𝑏, 𝑐 are drs of a line,

then Ԧ𝑏 = 𝑎 Ƹ𝑖 + 𝑏 Ƹ𝑗 + 𝑐 𝑘 will parallel to the line

Cartesian and Vector Equation of a line



The Cartesian equation of the line which passes through 𝑥1, 𝑦1, 𝑧1 and 𝑎, 𝑏, 𝑐 as its drs

is
𝑥−𝑥1

𝑎
=

𝑦−𝑦1

𝑏
=

𝑧−𝑧1

𝑐

Cartesian Equation of line



EXAMPLE

Find the vector and cartesian equation of the line passing through (1, 2, 3) and having drs 2, 1, 0.



EXAMPLE

Find the equation of the line which passes through the point (1, 2, 3) and 

is parallel to the vector 3 Ƹ𝑖 + 2 Ƹ𝑗 − 2𝑘
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Equation of a line Passing Through Two Given Points

The vector equation of the line passing through the given points

whose position vector as Ԧ𝑎 and Ԧ𝑏 is Ԧ𝑟 = Ԧ𝑎 + 𝜆 Ԧ𝑏 − Ԧ𝑎 .

In the figure Ԧ𝑟 is the p.v of any point 𝑃 on line which passes through 

two points 𝐴 and B with p.v as Ԧ𝑎 and Ԧ𝑏 .

The Cartesian equation of the line passing through two points 𝐴 𝑥1, 𝑦1, 𝑧1

and 𝐵 𝑥2, 𝑦2, 𝑧2 is
𝑥−𝑥1

𝑥2−𝑥1
=

𝑦−𝑦2

𝑦2−𝑦1
=

𝑧−𝑧1

𝑧2−𝑧1

Here we have Ԧ𝑟 = 𝑥 Ƹ𝑖 + 𝑦 Ƹ𝑗 + 𝑧𝑘, Ԧ𝑎 = 𝑥1 Ƹ𝑖 + 𝑦1 Ƹ𝑗 + 𝑧1 𝑘 and Ԧ𝑏 = 𝑥2 Ƹ𝑖 + 𝑦2 Ƹ𝑗 + 𝑧2 𝑘



EXAMPLE

Find the equation of the line through the points (3, 4, −7) and (1,−1, 6) in vector form 

as well as in the cartesian form.



EXAMPLE

If the vector equation of a line is Ԧ𝑟 = 2 + 3𝜆 Ƹ𝑖 − 1 + 5𝜆 Ƹ𝑗 + 2(−3 + 𝜆)𝑘 , then 

reduce it to cartesian form.



EXAMPLE

Find the direction ratio and the point through which the line passes 
2𝑥−1

4
=

3𝑦−5

2
=

2−𝑧

3
.



Angle Between Two lines

Let 𝐿1 and  𝐿2 be two line having equations  Ԧ𝑟 = Ԧ𝑎1 + 𝜆 Ԧ𝑏1 and Ԧ𝑟 = Ԧ𝑎2 + 𝜇 Ԧ𝑏2. If 𝜃 be the 

angle between the two lines then, 𝑐𝑜𝑠 𝜃 =
𝑏1.𝑏2

|𝑏1||𝑏2|
=

𝑎1𝑎2+𝑏1𝑏2+𝑐1𝑐2

𝑎1
2+𝑏1

2+𝑐1
2 𝑎2

2+𝑏2
2+𝑐2

2

Here Ԧ𝑏1 = 𝑎1 Ƹ𝑖 + 𝑏1 Ƹ𝑗 + 𝑐1 𝑘 , Ԧ𝑏2 = 𝑎2 Ƹ𝑖 + 𝑏2 Ƹ𝑗 + 𝑐2 𝑘 and 𝜃 is also the angle between Ԧ𝑏1 and Ԧ𝑏2



Angle Between Two lines

❖ Two lines L1 and L2 are perpendicular if Ԧ𝑏1. Ԧ𝑏2 = 0⇒ 𝑎1𝑎2 + 𝑏1𝑏2 + 𝑐1𝑐2 = 0

❖ Two lines are parallel if Ԧ𝑏 = 𝜆 Ԧ𝑏 𝑖. 𝑒
𝑎1

𝑎2
=

𝑏1

𝑏2
=

𝑐1

𝑐2

❖ The angle 𝜃 between the two lines Ԧ𝑟 = Ԧ𝑎1 + 𝜆 Ԧ𝑏1 and Ԧ𝑟 = Ԧ𝑎2 + 𝜇 Ԧ𝑏2 is 𝑐𝑜𝑠 𝜃 =
𝑏1.𝑏2

|𝑏1||𝑏2|

❖ The angle 𝜃 between the two lines 
𝑥−𝑥1

𝑎1
=

𝑦−𝑦1

𝑏1
=

𝑧−𝑧1

𝑐1
and

𝑥−𝑥2

𝑎2
=

𝑦−𝑦2

𝑏2
=

𝑧−𝑧2

𝑐2
is

cos θ =
𝑎1𝑎2 + 𝑏1𝑏2 + 𝑐1𝑐2

𝑎1
2 + 𝑏1

2 + 𝑐1
2 𝑎2

2 + 𝑏2
2 + 𝑐2

2



EXAMPLE

Find the angle between the two lines Ԧ𝑟 = 2 Ƹ𝑖 − 5 Ƹ𝑗 + 𝑘 + 𝜆 3 Ƹ𝑖 + 2 Ƹ𝑗 + 6𝑘

and Ԧ𝑟 = 7 Ƹ𝑖 − 6𝑘 + 𝜇 Ƹ𝑖 + 2 Ƹ𝑗 + 2𝑘 .



EXAMPLE

Find the value 𝜆 so that the lines 
1−𝑥

3
=

𝑦−2

2𝜆
=

𝑧−3

2
and  

𝑥−1

3𝜆
=

𝑦−1

1
=

6−7

7
are 

perpendicular to each other. 



1. If the Cartesian equation of a line is 
3−𝑥

5
=

𝑦+4

7
=

2𝑧−6

4
, write vector equation of the line

2. Show that the two lines given by Ԧ𝑟 = 3 Ƹ𝑖 + 8 Ƹ𝑗 + 𝜆 2 Ƹ𝑖 − Ƹ𝑗 + 𝑘 and

Ԧ𝑟 = Ƹ𝑖 + Ƹ𝑗 − 𝑘 + 𝜇 −4𝑖 + 2𝑗 − 2𝑘 are parallel to each other.

3. Question no 1 to 13 from Exercise 11.2 from NCERT.
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