
MATHS

BOOKS - NAGEEN PRAKASHAN ENGLISH

INTRODUCTION OF THREE DIMENSIONAL

GEOMETRY

Example

1. Find the octant in which the following points lie : 

(i) (2,3,-5) (ii) (-3,1,4) 

(iii) (-1,-1,2) (iv) (1,1,3) 

(v) (-5,-4,-1) (vi) (4,-1,2)

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_X1urVDMeMNSr


2. Find the planes in which following points lie : 

(i) (5,0,-3) (ii) (1,2,0) 

(iii) (0,-1,3)

Watch Video Solution

3. A point lies on the x-axis. Find its y and z-cordinates

Watch Video Solution

4. Find the distance between the points A(-2,1,3) and B(1,2,6).

Watch Video Solution

https://dl.doubtnut.com/l/_X1urVDMeMNSr
https://dl.doubtnut.com/l/_RRXO9D8THnCj
https://dl.doubtnut.com/l/_SY9rzI48DUsu
https://dl.doubtnut.com/l/_fQAR9liE5xJh
https://dl.doubtnut.com/l/_tciNl0KlQy3h


5. Using distance formula prove that the following points are

collinear: 

Watch Video Solution

A(4, − 3, − 1),  B(5, − 7, 6)and C(3, 1, − 8)

6. Show that the points A(2,-1,3),B(1,-3,1) and C(0,1,2) are the

vertices of an isosceles right angled triangle.

Watch Video Solution

7. Show that the points A(2,3,5),B(-4,7,-7),C(-2,1,-10) and

D(4,-3,2) are the vertices of a rectangle.

Watch Video Solution

https://dl.doubtnut.com/l/_tciNl0KlQy3h
https://dl.doubtnut.com/l/_OZKbtWWUeuMB
https://dl.doubtnut.com/l/_exkDurdzPEGY


8. Find the locus of a point whose each point is equidistant

from the points A(2,3,-4) and B(-1,2,3).

Watch Video Solution

9. Find the point on -axis
 which is equidistant from the

points   

Watch Video Solution

y

(3, 1, 2) and (5, 5, 2).

10. Find the locus of the point, the sum of whose distances

from the points
 
is equal to 10.

Watch Video Solution

A(4, 0, 0)and B( − 4, 0, 0)

https://dl.doubtnut.com/l/_Gyku94sp5hG2
https://dl.doubtnut.com/l/_75keQUkuEL4B
https://dl.doubtnut.com/l/_bjoiS067EqIW
https://dl.doubtnut.com/l/_OpgdxlPYGYlB


11. If the distance between the points (1,-8,a) and (-3,-5,4) is 5

units then find the value of 'a'.

Watch Video Solution

12. Find the co-ordinates of the point which divides the line

segment joining the points  and  in

the ratio (i)  internally, (ii)  externally.

Watch Video Solution

(2, 3, − 4) (4, − 1, 2)

2: 3 4: 3

13. Find the co-ordinates of the points of trisection of the

line segment joining the points A(2, -3, 5) and B(6, 0, -1).

Watch Video Solution

https://dl.doubtnut.com/l/_OpgdxlPYGYlB
https://dl.doubtnut.com/l/_xUoY8sRDnAqf
https://dl.doubtnut.com/l/_ZoFZwF4VBmX0


14. Find the ratio in which yz-plane divides the line segment

joining the points P(-1, 3,2) and Q(3, -4,5). Also find the co-

ordinates of point of division.

Watch Video Solution

15. Find the ratio in which the plane 2x-3y+z=8 divides the

line segment joining the points A(3, -2,1) and B(1, 4, -3). Also

find the point of intersection of the line and the plane.

Watch Video Solution

16.  are three points

forming a triangle. AD, the bisector of angle BAC meets BC in

D. Find the coordinates of the point D.

A(3, 2, 0), B(5, 3, 2)C( − 9, 6, − 3)

https://dl.doubtnut.com/l/_BlCg0mA435DA
https://dl.doubtnut.com/l/_g0pk7sSyyIA7
https://dl.doubtnut.com/l/_CJCSuU1qeNng


Watch Video Solution

17. Using section formula, prove that the three points

 are collinear.

Watch Video Solution

A( − 2, 3, 5), B(1, 2, 3) and C(7, 0, − 1)

18. The three vertices of a parallelogram ABCD are A(-1,3,4),

B(2,-1,3) and C(5,1,2). Find the co-ordinates of its 4th vertex D.

Watch Video Solution

19. Find the ratio, in which the plane  divides

the line joining the points .

h id l i

x + y + z =
1

5

(3, 1, 4) and (4, 2, 5)

https://dl.doubtnut.com/l/_CJCSuU1qeNng
https://dl.doubtnut.com/l/_IKGDt9DjTFiR
https://dl.doubtnut.com/l/_eFRXytOQJ7wA
https://dl.doubtnut.com/l/_tqMykZhRJgzL


Exercise 12 A

Watch Video Solution

1. If a point lies on X-axis, then what are its y and z co-

ordinates ?

Watch Video Solution

2. If a point lies in xz-plane, what is its y co-ordinate ?

Watch Video Solution

3. In which plane the following points lie : 

(i) (1,3, 0) 

https://dl.doubtnut.com/l/_tqMykZhRJgzL
https://dl.doubtnut.com/l/_GjqSdsb8vt6T
https://dl.doubtnut.com/l/_2ye8SNDmcOUC
https://dl.doubtnut.com/l/_fsqeCfgxfWio


(ii) (-2, 0, 4) 

(iii) (0, 4, -1)

Watch Video Solution

4. In which octant the following points lie : 

(i) (2, 1, 4) (ii) (-1,2,4) 

(iii) (1,-3, 2) (iv) (1, 5,-6) 

(v) (2, -1, -3) (vi) (-2, 3, -5) 

(vii) (-4, -1, 3) (viii) (-1, -2, 3)

Watch Video Solution

5. Findthe distance of  from x,y and z-axes.

Watch Video Solution

P (a, b, c)

https://dl.doubtnut.com/l/_fsqeCfgxfWio
https://dl.doubtnut.com/l/_RIjX4qcT2W8m
https://dl.doubtnut.com/l/_s7PapdsTyWhL


Exercise 12 B

1. Find the distance between the following pairs of points : 

(i) (-2, 1, -3) and (4, 3, -6) 

(ii) (9, -12, -8) and (0,0,0) 

(iii) (2,1,-3) and (2, 3, -3) 

(iv) (1,0,0) and (4, 4, 5)

Watch Video Solution

2. Show that the following points are collinear : 

(i) (0,7,-7), (1,4,-5), (-1, 10,-9) 

(ii) (3,-5,1), (-1,0,8), (7,-10,-6) 

(iii) (-2,3,5),(7,0,-1),(1,2,3)

https://dl.doubtnut.com/l/_s7PapdsTyWhL
https://dl.doubtnut.com/l/_8mkYbABWfWaJ
https://dl.doubtnut.com/l/_QfNCASiMdyN9


Watch Video Solution

3. Show that the points (0,7,10), (-1,6,6) and(-4,9,6) are the

vertices of
an isosceles right angled triangle.

Watch Video Solution

4. Show that the points (-4,-4,-1),(0,2,3) and (4,6,-3) are the

vertices of an isosceles triangle.

Watch Video Solution

5. Show that the points (-2,4,1),(-1,5,5),(2,2,5) and (1,1,1) are the

vertices of a square.

Watch Video Solution

https://dl.doubtnut.com/l/_QfNCASiMdyN9
https://dl.doubtnut.com/l/_vM0xU1q99jl4
https://dl.doubtnut.com/l/_0wFI43HuEmam
https://dl.doubtnut.com/l/_nQeOhriHS52T


Watch Video Solution

6. Prove that the point

taken in order are the vertices of a parallelogram. Also, show

that
ABCD is not a rectangle.

Watch Video Solution

A(1, 3, 0),  B( − 5, 5, 2),  C( − 9, − 1, 2) and D( − 3, − 3, 0)

7. Show that the points

are have vertices of a rhombus.

Watch Video Solution

A(1, 3, 4),  B( − 1, 6, 10),  C( − 7, 4, 7)and D( − 5, 1, 1)

https://dl.doubtnut.com/l/_nQeOhriHS52T
https://dl.doubtnut.com/l/_2mHG9ZoB0VwL
https://dl.doubtnut.com/l/_Hl5XKB3P5Nhx


8. Show that the points


 are the

vertices of a square.

Watch Video Solution

A(3, 3, 3, ),  B(0, 6, 3),  C(1, 7, 7)and D(4, 4, 7)

9. Show that the points

are the vertices of a parallelogram ABCD but not a rectangle.

Watch Video Solution

A(1, 2, 3),  B( − 1, − 2, − 1),  C(2, 3, 2)and D(4, 7, 6)

10. Show that the points A(2,-1,3),B(1,-3,1) and C(0,1,2) are the

vertices of an isosceles right angled triangle.

W t h Vid S l ti

https://dl.doubtnut.com/l/_nX7dgqOMVnSb
https://dl.doubtnut.com/l/_AbKAx8U7Kd7f
https://dl.doubtnut.com/l/_2vpMra8sOzuU


Watch Video Solution

11. Determine the points in i. xy-plane
 which re equidistant

from the points 
)

Watch Video Solution

A(1, − 1, 0),  B(2, 1, 2),  and C(3, 2, − 1

12. Find a point on Z-axis which is equidistant from the

points (1,5,7) and (5,1,-4).

Watch Video Solution

13. Find the points on z-is which are t a distance 
 from

the point (1,2,3).

Watch Video Solution

√21

https://dl.doubtnut.com/l/_2vpMra8sOzuU
https://dl.doubtnut.com/l/_Wz5HZBh1LjBv
https://dl.doubtnut.com/l/_nHe5Ojnb8AzX
https://dl.doubtnut.com/l/_ZKqHH3MliJqR


14. If 
 are two points. Find

the locus of a point 
 which moves in such a way that 

Watch Video Solution

A( − 2, 2, 3)andB(13, − 3, 13)

P

3PA = 2PB.

15. If A(3,4,1) and B(-1,2,3) are two points, then find the locus

of a moving point P such that .

Watch Video Solution

PA2 + PB2 = 2k2

16. The coordinates of the point which is equidistant from

the points O(0,0,0) A (a,0,0), B(0,b,0) and C(0,0,c)

W t h Vid S l ti

https://dl.doubtnut.com/l/_ZKqHH3MliJqR
https://dl.doubtnut.com/l/_z3HaIGb78YLS
https://dl.doubtnut.com/l/_D561AvaMRtgA
https://dl.doubtnut.com/l/_KcG7wVmZM0Ah


Exercise 12 C

Watch Video Solution

17. Find the locus of a point which moves in such a way that

the sum of its distances from the points

 is constant.

Watch Video Solution

(a, 0, 0) and (a, 0, 0)

18. A moving point 'P' moves such that 

where the co-ordinates of the points A and B are respectively

(2,3,-4) and (0,0,1).

Watch Video Solution

AP 2 + BP 2 = 10

https://dl.doubtnut.com/l/_KcG7wVmZM0Ah
https://dl.doubtnut.com/l/_G6jpoi9QtmCV
https://dl.doubtnut.com/l/_Ykx3Thgf25Rn
https://dl.doubtnut.com/l/_reOubGyyLfYG


1. Find the co-ordinates of a point which divides the line

segment joining P(5, 4, 2) and Q(-1, -2, 4) in the ratio 2 : 3.

Watch Video Solution

2. If the given points A(3, 3, -4), B(5, 4, -6) and C(9, 8, -10) are

collinear, then the ratio in which 

A divides BC is

Watch Video Solution

3. (i) Find the ratio in which yz-plane divides the join of

points (2, 4, 7) and (-3,5,8). 

(ii) Find the ratio in which yz-plane divides the line joining of

the points (-3,1,4) and (2, -7, 3).

https://dl.doubtnut.com/l/_reOubGyyLfYG
https://dl.doubtnut.com/l/_VibkX9hnWDLe
https://dl.doubtnut.com/l/_1OJsgiR0FC1J


Watch Video Solution

4. Find the ratio in which the line segment having the end

points  and  is divided by the 

plane. Also, find the coordinates of the point of

division.

Watch Video Solution

A( − 1, − 3, 4) B(4, 2, − 1)

xz −

5. Find the coordinates of the point where the line through

 crosses XY-plane.

Watch Video Solution

(3, 4, 1) and (5, 1, 6)

https://dl.doubtnut.com/l/_1OJsgiR0FC1J
https://dl.doubtnut.com/l/_SePmAafLnmFA
https://dl.doubtnut.com/l/_A7DOuYymrdjh


6. Find the ratio in which the line joining the
 points


 is divided by the 
 .

Also, find the coordinates of the point of
division.

Watch Video Solution

(1, 2, 3)and( − 3, 4, − 5) xy − plane

7. Find the ratio in which the join the


 is divided by the plane 


Also, find the coordinates of the point of

division.

Watch Video Solution

A(2, 1, 5)andB(3, 4, 3)

2x + 2y − 2z = 1.

8. Find the coordinates of the points which trisect
 the line

segment 
given that  and AB, A(2, 1, − 3) B(5, − 8, 3)

https://dl.doubtnut.com/l/_I34RrEb6cnmE
https://dl.doubtnut.com/l/_h933w1NaQujJ
https://dl.doubtnut.com/l/_OBRPWr8W0yfg


Watch Video Solution

9. Find the co-ordinates of a point which divides the line

segment joining the points  and  in

the ratio  externally. 


Watch Video Solution

A(2, − 1, 3) B(4, 3, 1)

3: 4

10. The co-ordinates of the vertices of a parallelogram ABCD

are A(-1,2,3), B(2, -4,1) and C(1,2,-1). Find the co-ordinates of its

4th vertex.

Watch Video Solution

https://dl.doubtnut.com/l/_OBRPWr8W0yfg
https://dl.doubtnut.com/l/_2JSTSm26XUno
https://dl.doubtnut.com/l/_iERpn9S0cUtD


11. Show that the points 

are collinear.

Watch Video Solution

(2, 3, 4), ( − 1, − 2, 1), (5, 8, 7)

12. Find the ratio in which the line segment joining the

points (2,-1,3)
 and (-1,2,1) is divided by the plane

Watch Video Solution

x + y + z = 5.

13. Find the ratio in which the sphere 

divides the line joining the points (12,-4,8) and (27,-9,18).

Watch Video Solution

x2 + y2 + z2 = 504

https://dl.doubtnut.com/l/_7Tuuh4Fmneoc
https://dl.doubtnut.com/l/_XwnIT2a8072W
https://dl.doubtnut.com/l/_BrjSuBCxbArG


14. The vertices f the triangle are


 The internal

bisector of angle A meets BC at D. Find the coordinates of
D

and the length AD.

Watch Video Solution

A(5, 4, 6),  B(1, − 1, 3)nad C(4, 3, 2).

15. The co-ordinates of two vertices of  are A(-5,7,3)

and B(7,-6,-1). The co-ordinates of its centroid are (1,1,1). Find

the co-ordinates of vertex C.

Watch Video Solution

ΔABC

16. The co-ordinates of two vertices of  are A(3,2,-4)

and B(-2,3,-1). If its centroid is (3,1,0), then find the co-

ΔABC

https://dl.doubtnut.com/l/_HAEw8m1wbEgA
https://dl.doubtnut.com/l/_P8EB2Vyami10
https://dl.doubtnut.com/l/_y0cPHYC8Q1r1


ordinates of vertex C.

Watch Video Solution

17. If the origin is the centroid of a triangle ABC having

vertices 
 , find the

values of 

Watch Video Solution

A(a, 1, 3),  B( − 2, b, − 5)and C(4, 7, c)

a, b, ⋅

18. The mid points of the sides of as triangle are (1,
5, -1), (0, 4,

-2) and (2, 3, 4). Find its vertices.

Watch Video Solution

https://dl.doubtnut.com/l/_y0cPHYC8Q1r1
https://dl.doubtnut.com/l/_Do5x4zGaesEz
https://dl.doubtnut.com/l/_qA0i6b3l7vjS


Exercise 12 1

19. The co-ordinates of two vertices of  are A(8,-9,8)

and B(1,2,3). The medians of the triangle meet at the point

(5,-2,4). Find the co-ordinates of the vertex C.

Watch Video Solution

ΔABC

1. A point is on the xaxis. What are its ycoordinate and

zcoordinates?

Watch Video Solution

https://dl.doubtnut.com/l/_ezBWMyPEud5h
https://dl.doubtnut.com/l/_guhWbu0H752r


2. A point is in the XZplane. What can you say about its

ycoordinate?

Watch Video Solution

3. Name the octants in which the following points lie:

, , , , 

, , , .

Watch Video Solution

(1, 2, 3) (4, − 2, 3) (4, − 2, − 5) (4, 2, − 5)

( − 4, 2, − 5) ( − 4, 2, 5) ( − 3, − 1, 6) (2, − 4, − 7)

4. Fill in the blanks:
 (i) The xaxis and yaxis taken together

determine a plane
known as____
(ii) The coordinates of points

in the XYplane are of the
 form_____
 (iii) Coordinate planes

divide the space into
____ octants____

https://dl.doubtnut.com/l/_ph24drAfOAy6
https://dl.doubtnut.com/l/_iu3gphlafLWe
https://dl.doubtnut.com/l/_kg33ab5uhmfe


Exercise 12 2

Watch Video Solution

1. Find the distance between the following pairs of points:(i)

and  (ii) and (iii) and 

 (iv) and .

Watch Video Solution

(2, 3, 5) (4, 3, 1) (3, 7, 2) (2, 4, 1) (1, 3, 4)

(1, 3, 4) (2, 1, 3) (2, 1, 3)

2. Show that the points

 are collinear.

Watch Video Solution

A( − 2, 3, 5), B(1, 2, 3) and C(7, 0, − 1)

https://dl.doubtnut.com/l/_kg33ab5uhmfe
https://dl.doubtnut.com/l/_y8yej6zc2aJP
https://dl.doubtnut.com/l/_tmbmaVwhZqSu
https://dl.doubtnut.com/l/_pR9Mm3bXnf4o


3. Verify the following: (0,7,-10), (1,6,-6) and (4,9,-6) are vertices

of
an isosceles triangle.

Watch Video Solution

4. Find the equation of the set of points which are

equidistant from the points  and 

Watch Video Solution

(1, 2, 3) (3, 2, − 1)

5. Find the locus of the point, the sum of whose distances

from the points
 
is equal to 10.

Watch Video Solution

A(4, 0, 0)and B( − 4, 0, 0)

https://dl.doubtnut.com/l/_pR9Mm3bXnf4o
https://dl.doubtnut.com/l/_FL2IupoaI6R4
https://dl.doubtnut.com/l/_jYTRNjdURYB7


Exercise 12 3

1. Find the coordinates of the point which divides that line

segment joining the points 

(-2, -2, -2) and (1, 4, 6) in the ratio (i) 2 : 3 internally, (ii) 2 : 3

externally.

Watch Video Solution

2. Given that p(3,2,-4) , Q (5,4, -6) and R (9,8,-10) are collinear

find the ratio in which Q divides PR

Watch Video Solution

https://dl.doubtnut.com/l/_pvbhryxK30mn
https://dl.doubtnut.com/l/_MSTO2CWY3lVZ


3. Find the ratio in which the YZplane divides the line

segment formed by joining the points and .

Watch Video Solution

(2, 4, 7) (3, 5, 8)

4. Using section formula, show that the points , 

and are collinear.

Watch Video Solution

A(2, − 3, 4)

B( − 1, 2, 1) C(0, , 2)
1

3

5. Find the coordinates of the points which trisect the line

segment
 joining the points

Watch Video Solution

P (4, − 2, − 6) and Q(10, − 16, 6).

https://dl.doubtnut.com/l/_pmkO3ySo8iEm
https://dl.doubtnut.com/l/_5bgJEvvu9iUC
https://dl.doubtnut.com/l/_k1pTdwJUYg7W


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 D.

Watch Video Solution

2. Find the lengths of the medians of the triangle with

vertices 

Watch Video Solution

A(0, 0, 6),  B(0, 4, 0)and C(6, 0, 0).

3. If the origin is the centroid of the triangle PQR with

vertices , and , then findP (2a, 2, 6) Q(4, 3b, 10) R(8, 14, 2c)

https://dl.doubtnut.com/l/_k1pTdwJUYg7W
https://dl.doubtnut.com/l/_lsvFh0H4K8rE
https://dl.doubtnut.com/l/_IiDnfsha6aDF
https://dl.doubtnut.com/l/_fet5QXmJ5uQF


the values of a, b and c.

Watch Video Solution

4. Find the coordinates of a point on y axis which are at a

distance of from the point .

Watch Video Solution

5√2 P (3, 2, 5)

5. A point 
 with x-coordinates 4 lies on the line segment

joining the points 
 Find the

coordinates of the point 

Watch Video Solution

R

P (2, − 3, 4)and Q(8, 0, 10).

R.

https://dl.doubtnut.com/l/_fet5QXmJ5uQF
https://dl.doubtnut.com/l/_CRFWHw9dDDRy
https://dl.doubtnut.com/l/_BNN4EtdXQHEj


6. If A and B be the points 

respectively, find the locus of P such that 

Watch Video Solution

(3, 4, 5) and ( − 1, 3, − 7)

PA2 + PB2 = k2.

https://dl.doubtnut.com/l/_8kgEGzQb9WP9

