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Chapter: Three dimensional Geometry.
Exercise: 11.1
L Find the direction cosines if the line makes angles 90°,135%,45° \yith X,y and z axes
respectively.
Solution: Let us consider 1,m and n be the direction cosines of line
Then,
1=c0s90° =0,
m = cos135°
=c0s(90°+45°)
=sin45°
__1
2
n =cos45° L
And, "= = T
; 2
ey . o+ 1
Therefore, the direction cosines of the line are ¥ NA and NA
2, Find the direction cosines if the line makes equal angles with the coordinates axes.
Solution: Let us consider that the line makes an angle « with coordinates axes
Which means 1=cosa,m=cosa,n=cosa Now, we know that
1? +m® +n® = cos’ a+c0s” o +Cos” o
=3cos’a=1
A 1 1
=C0S“a===C0Sax =+—F—
3 NE]
o : . 1 1 1
Therefore, the direction cosines of the lineare +—,+—,+—.
BTBTB
3 Find the direction cosines of a line having direction ratios -18,12,-4

Solution: We have the direction ratios as -18, 12-4,
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Now, the direction cosines will be as

1- -18 ’
J(-18) +(12)° +(-4)’
i~ 12 ,

J(-18) +(12)° +(-4)
~ —4

J(-18)° +(12)° + (-4

-18 12 4 -9 6 -2

22 '22'22 T 11'11'11

Therefore, direction cosines of the line are _—QE and _—2
11 11 11

4. Show that (2:3:4),(-1.-2.1),(5.8,7) are collinear.

Solution: Let us consider the points be A(2, 3, 4), B(-1, -2, 1) and C(5, 8, 7).
Now, as we know that direction cosines can be found by (x,-x),(y,—y,), and
(z-2)

Therefore,
Direction ratios of AB and BC be -3, -5, -3 and 6, 10, 6 respectively.

As we can see that AB and BC are proportional, we get that AB is parallel to BC.

b,
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Therefore, the points are collinear.

5. If the vertices of a triangles are (35,-4).(-11.2),(-5,-5,-2). find its directions

cosines.

Solution: Let us consider the points be A(3,5,—4),B(-11,2) and C(-5,-5,-2).

A3,5-4)

Bi-1.1.2}) C[-5,-5.-2}

Now, the direction ratios of AB will be -4, -4 and 6, we get

J(a) () +(6)" = VBB =247

Now,
1- -4 . —4 ne 6

JEAY +(-a7 +(6) (-4 (<7 +(6)  \(-4) +(-4) +(6)
1o -2 -2 3

-2 -2 3

V17 i

Similarly, the direction ratios of side BC will be -4, -6 and -4.

Therefore, the direction cosines of AB are

Now,

L -4 . 6 4

J(-4) +(-6)" +(-4)’

4 6 4

1= ,m= nN=
217 217" 217
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Therefore, the direction cosines of BC is , ,
V171717
Similarly, the direction ratios of CA will be -8, -10 and 2.
Now,
-8 10 2
1= 2 2 2 M= 2 2 2 N= 2 2 2
J(-8) +(10)° +(2) JEBY +(10Y +(2F  |(-8) +(10)' +(2)
-8 -10 2
1= ,m= ,N= .
242 242" 242
Therefore, the direction cosines of CA is ]
' \/E,\/El\/ﬁ



