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NCERT solution
Chapter - 11

Three Dimensional Geometry - Exercise 11.1

1.If a line makes angles 9()°_135°_45° with the *: ' and 7 —axes respectively, find its

direction cosines.

Ans. Here ¢f = 90°, 3 =135" and » =45

; -

Since direction cosines of a line making angles ¢, 3.  with the X ¥ and z —axes

respectively are cos o, cos 5. cos i

Therefore, the direction cosines of the required line are:
cos 90° = 0;cos135° = _T,COS Aoy —=

_ e
cos135" =cos| 1807 —45" | = —cos 457 = '
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2.Find the direction cosines of a line which makes equal angles with the co-ordinate

axes.
Ans. Let a line make equal angles Cf. CL. &£ with the co-ordinate axes.

". Direction cosines of the line are €035 CLLCOSCL, COSC0 ... 6))

-

. cos” L +cost & +cos” o =1y . COST G FCos” B+cos y=1

= 3cos =1

= COs &=

= COsS O = i g

Ll | =
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Putting cos & =T —= in eq. (i), direction cosines of the required line making equal angles
3
: . 1 1 1
with the co-ordinate axes are © —=.*T—=.T
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Direction cosines of a line making equal angles with the co-ordinate axes in the positive i.e.,

1 1

first octant are —=. —=

1
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3.If a line has direction ratios —1%_.12_—4 | then what are its direction cosines?

Ans. We know thatif @_b. ¢ are direction ratios of a line, then direction cosines of the line

are:

a b c -
T T . e (69)
Ma +bh 4+ sa +bh 4ot Wfa +h +e

Here direction ratios of the line are —1%. 12—

Putting the values in eq. (1),

—18 I —4

:11=11=11 Q
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6 |
Hence, direction cosines of required line are — , —  —

11711711
4.Show that the points (2, 3, 4), |'_—1= -2 1_'| _ (5, 8,7) are collinear.
Ans. The given points are A (2, 3, 4), B |'_—1= —2. 1_'| and C (5, 8, 7)
.. Direction ratios of the line joining A and B are
—-1-2-2-31-4 ['.';r:,:—x1=;|,':—;|,'1=z:—21] ....... (i)
= —3,—5.—-3 = a, b ¢ (say)
Again Direction ratios of the line joining B and C are

S(=1),8-(=2).7-1=6.10.6 = a,.5y.¢; (SaY).rrrrrn D)

From eq. (i) and (ii),

_a_h_ga

Therefore, AB is parallel to BC. But point B is common to both AB and BC. Hence points A, B,

C are collinear.

5.Find the direction cosines of the sides of the triangle whose vertices are

(3.5.-4).(-112) and {—5.-5.-2].
Ans. Direction ratios of the line joining A and Bare —1—3.1-5_2—( -4
:ll-h _‘_]':_‘_L 6 I:... :'LF: _.-||.'-1=:_|.-: _:_l.-1= E: - 21]

.. Direction cosines of line AB are g
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a b C

«..u'c:r:+b: +c° -w,u'czr: +5%+c? -'chI: +b* +¢°

—4 —4 6

(=) +( )V +(6) J(HA7H( A +(6) J(4)+(H) +(8)
_ -4 —4 6

N16+16+36 +16+16+36 /16+16+36
:;,‘4 -4 6
_ 4 4 6

217 2317 2417

Now Direction ratios of the line joining B and C are —5 — f—lj —S5-1-2-2=—4.-46 -4

.. Direction cosines of line BC are

a b c
xu'rc;r:+.§=:+|:: =«.u'ra;f:—r-§':—f.: af R R

= T . T I T = F T VY
(=) +(=6) (=) JIH7+(=6) +(=4) JJ(HA4)+(-6) +(H4)
N —4 —6 —4
V16+36+16° /16136116’ +/16+36+16
I R N
68 \f68 /68
e
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-2 =3 =1
j 3 3T p—
1T Af17 17
Direction ratios of the line joining Cand Aare 3—(—5].5—( -3, —4—(-2] =8,10.-2

.. Direction cosines of line CA are
b

a
Nat+ b+ Jat+bt 4t a4+
10 =

c

(8) +(10) +(=2)

g
= P . 5 . 5 F - - -
(8) +(107" +(-2) LJ(8) +(10)" +(-2)
_ 8 10 -2
W64 +100+4 /64 +100+4 +/64+100+4
T
168 /168 4168
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