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CBSE Class-11 Mathematics
NCERT Solutions
Chapter - 12 Introduction to Three Dimensional Geometry

Miscellaneous Exercise
1. Three vertices of a parallelogram ABCD are A(3.—1.2). B(1. 2. —4) and C{—1.1.2].
Find the coordinates of the fourth vertex.

Ans. Let D | x, v. z | be the fourth vertex of parallelogram ABCD.

O, y, 23 [ = -]

AE =1, ) B3, -4

Since, the diagonals of a parallelogram bisect each other. Therefore, the mid-point of AC and

BD coincide.

_ _ , f3-1 =1+1 2+20 .
. Coordinates of mid-point of AC = ——.— | " [1.0.2)

fx+1 v+2 z—-4)
3 T TR TR

[ - -
LY -

Also Coordinates of mid-point of BD

x+1
S =1:}‘T—|—1=::’$_1
v+ 2
- =0 = l:l,-l-::':'ih _:LZ—E
3
z—4
=1= 7-4=4= z=§

Therefore, the coordinates of point D are (1, —2_ 8.
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2. Find the length of the medians of the triangle with vertices A (0, 0, 6), B (0, 4, 0) and C
(6, 0, 0).

Ans. Given: A (0, 0, 6), B (0, 4, 0) and C (6, 0, 0) are vertices of AABC.

Let D, E and F be the mid-points of BC, AC and AB respectively. Then

, ‘0+6 440 0+0 .
Coordinates of D = ] ] C=(3.2.0)
L2 2 2 )¢ '

And AD = \/['_0—3_1: +(0-2)" +(6-0)" =0 +4+36 =429 =7 units

_ , f0+6 0+0 6+07 .
Again, Coordinates of E = | — . —.— | =1(3.0.3)

AndBE= (03" +(4~0)" +(0-3)" =f5716+9 =+/33 units

0+0 0+4 640

Also Coordinates of F =

= (0.2.3)

And CF= [(6-0)7 +(0~2)* +(0-3)" =436+ 4+ 5 =45 =7 units

3. If the origin is the centroid of the triangle PQR with vertices P|2a.2. 6], Q

(=4 35 —10) and R(& 14 2¢). then find the values of @.5 and c.
Ans. Given: P(2a4.2.6). Q(—4.35,—10) and R(&.14.2¢| are the vertices of triangle PQR.

Pl T ¥ T _ SN
. Coordinates of centroid of APQE. = _ -4 ;+S : '+3;’+14 : 6 12"‘-'5 |

[
" -

la+4 3b+16 2c-4)

37 3 7 3 )

E

According to question,
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2H3+4=D::=2c:r+—1=[]:= a=—2
0116 0= 3p416=0= z::‘Tlﬁ
2':3_4:[]:‘;« 2e—4=0= =2
Therefore, g =—2, b =_T15, c=2

4. Find the coordinates of a point on }'— axis which are at a distance of Z-W'E from the

point P ['.1 -2, ‘E:I_

Ans. Let Q(0,v.0) be any point on }'— axis. Then according to question,

= JO+ 17 +4+4p+25

2.2

= 1P +41+38 =502
Squaring both sides,

= 3 +4p+38=50
= 44y -12=0

= (y—2)(y+6)=0
—6

Therefore, the coordinates of point Q are (0, 2, 0) and |, —6.0|.

—, Je':l}'

5. A point R with x — coordinate 4 lies on the line segment joining the points P 2 —3 4

and Q (8, 0, 10). Find the coordinates of the point R.
Ans. Let R 4, .z ] be any point which divides the line segment joining P{2,—3.4] and Q
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(8.0.10) intheratio k:1 internally.
(Bk+2 -3 10k+4
Lkl T E+D k41 )

.. Coordinates of R =

. . 8k+2
But according to question, =4
c+1
8k L2 — Akt 4= ;L-:%
}z__Ez_;z_: o _IDKT“LJ'_EJ_ﬁ
~+1 2 FT1 £l
2 7 41 2
- - 2 2

Therefore, coordinates of Ris (4. —2_ 6.

6. If A and B be the points (3, 4, 5) and ['_—1= 3.—7 _'| respectively. Find the equation of the

set of points P such that pA ¢ + PR® = I* where [ is a constant.

Ans. Let P( x, v, z | be any point.

L PA*+PB =k =
(x=3) +{y—4) +(z=5) +(x+1) +(y=3) +(z+7) = i
=

224+9—6x+1y2+16—8y+224+25—10z+z2+1+2zx+y2 —6y+9+22+49+
= 2x? + 217 4+ 22 —4x—14y+42+109 =k
= 2(x*+y +2 =2x=Ty+2z)=k -109

=109

= x4y +z-2x—Ty+2z=
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