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Chapter-11.1

NCERT Maths Class 12

If a line makes angles 90°, 135°, 45° with x, y and z-axes respectively, find its direction
cosines.

Let direction cosines of the line be 1, m and n.

[ =¢c0s90°=0

m=cosl35°=—

1
J2

n =cos45° :L

N

Therefore, the direction cosines of the line are O,—L and L
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Find the direction cosines of a line which makes equal angles with the coordinate axes.
Let the direction cosines of the line making Za with x-axis, § — with y axis and y — with
z axis are |, m and n

= 1=cos o, m = cosf} and n = cos y

Here given o = 3 =y (line makes equal angles with the coordinate axes).......... 1
Direction Cosines are

= 1=cos o, m = cosf} and n = cos y

We have

P+m?>+n’=1

cos’a + cos?P + cos?y = 1

From 1 we have

cos’a + cos?al + cos?o = 1

3 cos’a =1

1
cos a = cosoczi\/;

The direction cosines are

l:i\/I,m:i\/I,n:i\/I
3 3 3



If a line has the direction ratios —18, 12, —4, then what are its direction cosines?
If a line has direction ratios of —18, 12, and —4, then its direction cosines are

18 12 4
JEI82 +(122 +(4)> 182 +(12)% +(-47  J(-18)> +(12)> +(-4)
-18 12 4
722722722
96 2
11711711
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Thus, the direction cosines are H’ﬁandﬁ

Show that the points (2, 3, 4), (—1, =2, 1), (5, 8, 7) are collinear.

If the direction ratios of two lines segments are proportional, then the lines are collinear.
Given A(2, 3,4), B(—1,-2,1),C(5,8,7)

Direction ratio of line joining A (2, 3, 4) and B (-1, =2, 1), are

(—1-2), (-2-3), (1-4)

=(-3,-5,-3)

Soa;=-3,bi=-5,¢c1=-3

Direction ratio of line joining B (—1, -2, 1) and C (5, 8, 7) are

(5— (-1)), 8-(-2)), (-1)

= (6, 10, 6)

Soar=6,b>=10 and c2 =6

It is clear that the direction ratios of AB and BC are of same proportions
As

a_3_,
a, 6
b _S_
b, 10
and
a_3_,
c, 6

Therefore A, B, C are collinear.

Find the direction cosines of the sides of the triangle whose vertices are (3, 5, —4), (-1,
1, 2) and
(—5,-5,-2)

The vertices of AABC are A (3, 5,-4),B (-1, 1, 2), and C (-5, =5, —2).



A (3,5.-4)

B C

(=5,-5,2)

The direction ratios of side AB are (—1 — 3), (1 = 5), and (2 — (-4)) i.e., —4, —4, and 6.
Then, \(-4)* +(-4) +(6)> = 16+16+36
= 68 = 217

Therefore, the direction cosines of AB are
4 4 6

JEa7 4472 467 J? + (42 67 4’ + (47 +(6)

4 4 6
21772177217
=2 2 3
NNV
The direction ratios of BC are (-5 — (—1)), (-5 — 1), and (-2 — 2) i.e., =4, —6, and —4.
Therefore, the direction cosines of BC are

4 -6 4

VA7 + 67 +(47 a7 67 + (47 ey £6) + (4

4 6 -4
217 " 2\17 7217
The direction ratios of CA are (—5 — 3), (=5 —5), and (-2 — (-4)) i.e., =8, —10, and 2.
Therefore, the direction cosines of AC are

-1.1,2)

-8 -5 2
JE82 4102+ (22 82 +(1012+2)° (-8 +(10) +(2)?
-8 -10 2

2427 2J42 " 2/42
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