CLASS-11 JEE - MATHS

DIRECTION COSINES OF A LINE

Ex.

Sol.

Consider a line OP that forms angles a, 3, and y with the positive direction of the X-axis, Y-axis, and
Z-axis, respectively. The cosines of these angles, denoted as cos «, cos 3, and cos v, are referred to
as the direction cosines of the line OP and are typically denoted by 1, m, and n, respectively.

cosa =1
cosf3=m
cosy=n

If (x,y,z) be the coordinates of P and OP = r then
X = rcosa,y = rcos 3,z = rcosy.
The direction cosines of OP are
X Z . X Z
o %,; (or equivalently 5,%,5)
The distance of P(x,y, z) from origin =r
STy i =r
x24+y*+z%=r2
r2cos? a + r?cos? B + r?cos?y = r?
cos? a4+ cos? B+ cos?y =1
2+m?+n?=1
cos?a + cos? B+ cos’y=1
sin? a + sin? B + sin?y = 2
Given two points P(x4,¥;,2;) and Q(X,, ¥, Z;) the distance between these points is.
VG =x)2+ (2 —y1)? + (2 —2)? =7

X7 —X - Zo—1Z
I=cosa="2" m=cosP=2"n=cosy=22

r r
The cosines of the angles formed by a vector with the coordinate axes are known as the direction

cosines of the vector.
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Thus the direction cosines of x-axis, y-axis and z-axis are (1,0,0)(0,1,0) (0,0,1)
Respectively.

1. A line OP passing through the origin O makes angles of 60° and 30° with the OY and OZ
axes, respectively. Determine the angle at which it is inclined to the OX axis.

2. Determine the direction cosines of a line that is equally inclined to all axes.

1. Consider the line OP making an angle a with the x-axis.

cos? a + cos? 60° + cos?30° =1
cosla+i+3=1
4 4
cosa =20
o =90°
2. Consider angles o, 3, and y formed by a line with the coordinate axes, then...
cos?a + cos? B+ cos’y=1
a=B=y
3cos?a=1
1
cosa =+ NG
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Thus the required direction cosines are



