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INTRODUCTION TO THREE DIMENSIONAL GEOMETRY

Examples

1. 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),

2. Find the distance between the points  and .

Watch Video Solution

( − 1, 1, 1) (1, 2, 3)

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_BKxxT0RawhVq
https://dl.doubtnut.com/l/_DCkyL4vg2dt9
https://dl.doubtnut.com/l/_9fOODx12mOG8


3. Determine the point on x-axis which is equidistant from the points

 and .

Watch Video Solution

( − 2, 3, 5) (1, 2, 3)

4. i. Show that the points  are

collinear. 

ii. Find the ratio in which B divides line segment AC.

Watch Video Solution

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

5. Show that  and  are the vertices of a

right triangle.

Watch Video Solution

(0, 7, 10)( − 1, 6, 6) ( − 4, 9, 6)

https://dl.doubtnut.com/l/_9fOODx12mOG8
https://dl.doubtnut.com/l/_idwGexFyv5st
https://dl.doubtnut.com/l/_WrMJpGxFCZA8


6. Find the equation of the set of points which are equidistant from the

points  and .

Watch Video Solution

(1, 2, 3) (3, 2, − 1)

7. The equation of the set of points P, the sum of whose distances from

 and  is equal to 10

Watch Video Solution

A(4, 0, 0) B( − 4, 0, 0)

8. Show that the points  and 

 are the vertices of a parallelogram ABCD, but it is not a

rectangle.

Watch Video Solution

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

D(4, 7, 6)

https://dl.doubtnut.com/l/_5IZ3sAnQG6kd
https://dl.doubtnut.com/l/_lyAfWCVoMUJS
https://dl.doubtnut.com/l/_5GuCcLWXMqRL


9. Find the coordinates of the point which divides the line segment

joining the points (4, -3) and (8, 5) in the ratio 3 : 1 internally

Watch Video Solution

10. i. Find the coordinates of the point which trisect the line segment

joining the points  and .  

(ii) Find the locus of the set of points P such that the distance from

 is equal to twice the distance from .

Watch Video Solution

P (4, 0, 1) Q(2, 4, 0)

A(2, 3, 4) B( − 2, 1, 2)

11. Consider the points  and .  

i. Find AB, BC and AC and show that A, B, C are collinear. 

ii. Find the ratio in which B divides AC using distance formula. 

iii. Verify the result using section formula.

Watch Video Solution

A(3, 2, − 4), B(5, 4, − 6) C(9, 8, − 10)

https://dl.doubtnut.com/l/_n23nqmZTCCEm
https://dl.doubtnut.com/l/_wr45dFgxx76z
https://dl.doubtnut.com/l/_FnPE4ICakBud


12. Consider the points A(5,1,6) and B(3,4,1) 

i.Find the cartesian equation of the line through A and B. 

ii. Find the point where the line crosses the yz plane.

Watch Video Solution

13. Consider the points  and .  

i. If P divides AB in the ratio k : 1, then �nd the coordinates of P. 

ii. Find the coordinates of the point where the line segment AB crosses

the YZ-plane.

Watch Video Solution

A( − 2, 4, 7) B(3, − 5, 8)

14. Three vertices of a parallelogram ABCD are

 and . The corrdinates of the

fourth vertex is

Watch Video Solution

A(3, − 1, 2), B(1, 2, − 4) C( − 1, 1, 2)

https://dl.doubtnut.com/l/_YpFlXM3KVUa0
https://dl.doubtnut.com/l/_yOEGsLvL8HP7
https://dl.doubtnut.com/l/_YRDQ6oPq1yjp


15. Let  and  be the vertices of 

.  

i. Find the midpoint D of BC. 

ii. Find the coordinates of the centroid of .

Watch Video Solution

A(x1, y1, z1), B(x2, y2, z2) C(x3, y3, z3)

ΔABC

ΔABC

16. The centroid of a triangle ABC is at the point . If the

coordinates of A and B are  and , respectively,

�nd the coordinates of the point C.

Watch Video Solution

(1, 1, 1)

(3, − 5, 7) ( − 1, 7, − 6)

17. Consider the triangle with vertices

.  

i. Find the sides AB, BC and AC. 

ii. Prove that the triangle is right angles. 

iii. Find the centroid of the triangle.

A(0, 7, − 10), B(1, 6, − 6), C(4, 9, − 6)

https://dl.doubtnut.com/l/_ufeBjE4XLaqn
https://dl.doubtnut.com/l/_5GO3ExGunvef
https://dl.doubtnut.com/l/_vgEeBMjl6nhB


Watch Video Solution

18. i. If  is the centroid of  with vertices 

, �nd the values of a, b and c.  

ii. Prove  is isosceles.

Watch Video Solution

( , , )
5

3

22

3

−22

3
ΔPQR

P (a, 7, − 10), Q(1, 2b, − 6), R(4, 9, 3c)

ΔPQR

19. Find the ratio in which the YZ-plane divides the line segment formed

by joining the points  and .

Watch Video Solution

( − 2, 4, 7) (3, − 5, 8)

20. The coordinates of a point which trisect the line segment joining the

points  and 

Watch Video Solution

P (4, 2, − 6) Q(10, − 16, 6)

https://dl.doubtnut.com/l/_vgEeBMjl6nhB
https://dl.doubtnut.com/l/_GraBL1EOAP37
https://dl.doubtnut.com/l/_ts77ZsnEwrl3
https://dl.doubtnut.com/l/_qmL1b313529d
https://dl.doubtnut.com/l/_naBVJAX9qJgt


Exercise

21. If the origin is the centroid of the triangle PQR with vertices

 and , then �nd the values of a,

b and c.

Watch Video Solution

P (2a, 2, 6), Q( − 4, 3b, − 10) R(8, 14, 2c)

22. A point R with x-coordinate 4 lies on the line segment joining the

points  and . Find the coordinates of the point R.

Watch Video Solution

P (2, − 3, 4) Q(8, 0, 10)

23. If A and B be the points  and , respectively, �nd

the equation of the set of points P such that , where k

is a constant.

Watch Video Solution

(3, 4, 5) ( − 1, 3, − 7)

PA2 + PB2 = k2

https://dl.doubtnut.com/l/_naBVJAX9qJgt
https://dl.doubtnut.com/l/_cWvx7kBVmSye
https://dl.doubtnut.com/l/_VKoKN0zHETFv


1. The distance between  and  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

P (1, − 3, 4) Q( − 4, 1, 2)

3√5

2√5

5√5

5√3

2. The points  and 

A. A. are collinear

B. B. form the vertices of a isosceles triangle

C. C. equilateral triangle

D. D. None of these

A(3, 6, 9), B(10, 20, 30) C(25, − 41, 5)

https://dl.doubtnut.com/l/_Sf0MCDHCa1XK
https://dl.doubtnut.com/l/_93CxXYNiPoIk


Answer:

Watch Video Solution

3. Show that the points (1, 2, -1), (2, 5, 1) and (0, -1, -3) are collinear.

A. are collinear

B. are vertices of a parallelogram

C. vertices of a rhombus

D. vertices of a rectangle

Answer: B

Watch Video Solution

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

points  and .(1, 2, 3) (3, 2, − 1)

https://dl.doubtnut.com/l/_93CxXYNiPoIk
https://dl.doubtnut.com/l/_9mUvhjO9pS6R
https://dl.doubtnut.com/l/_hXSeaFLeyjUJ


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

x + 2y + z = 0

x − 2y + z = 0

2x − y = 0

x − 2z = 0

5. The equation of the set of points P, the sum of whose distances from

 and  is equal to 10

A. A. 

B. B. 

C. C. 

D. D. 

Answer: A

A(4, 0, 0) B( − 4, 0, 0)

+ + = 1
x2

25

y2

9
z2

9

25x2 + 9y2 + 9z2 = 1

100x2 + 3642 + 36z2 = 900

36x2 − 100y2 − 100z2 = 1

https://dl.doubtnut.com/l/_hXSeaFLeyjUJ
https://dl.doubtnut.com/l/_qw6QoQI1EXyD


Watch Video Solution

6. The points  and  are collinear then k

is

A. A.0

B. B. 1

C. C. 

D. D. 2

Answer: A

Watch Video Solution

( − 4, 6, 10), (2, 4, 6) (14, k, − 2)

−1

7. The ratio in which the point  divides the line joining the

points  and  is

A. 

Q(5, 4, − 6)

P (3, 2, − 4) R(9, 8, − 10)

2: 1

https://dl.doubtnut.com/l/_qw6QoQI1EXyD
https://dl.doubtnut.com/l/_2TsUPL4p14bx
https://dl.doubtnut.com/l/_kOvQia2ihg2Z


B. 

C. 

D. 

Answer: D

Watch Video Solution

1: 3

2: 3

1: 2

8. Find the ratio in which the YZ-plane divides the line segment formed by

joining the points  and .

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

( − 2, 4, 7) (3, − 5, 8)

3: 2

2: 3

1: 2

2: 1

https://dl.doubtnut.com/l/_kOvQia2ihg2Z
https://dl.doubtnut.com/l/_8yPXUkRGvBDL


9. The coordinates of a point which trisect the line segment joining the

points  and 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

P (4, 2, − 6) Q(10, − 16, 6)

(6, − 4, 2)

(6, 4, − 2)

(8, − 10, 2)

(8, 10, − 2)

10. Three vertices of a parallelogram ABCD are

 and . The corrdinates of the

fourth vertex is

A. 

A(3, − 1, 2), B(1, 2, − 4) C( − 1, 1, 2)

(1, − 2, 4)

https://dl.doubtnut.com/l/_8yPXUkRGvBDL
https://dl.doubtnut.com/l/_5WEAoW7CBUKH
https://dl.doubtnut.com/l/_fIZhbpLr73Ol


B. 

C. 

D. 

Answer: B

Watch Video Solution

(1, − 2, 8)

(2, − 2, 8)

(1, 0, 8)

11. Three vertices of a rectangle are (3,2),(-4,2) and (-4,5). Plot the points

and �nd the coordinates of the fourth vertex.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

( − 1, 13, 13)

(3, − 3, − 1)

(7, 1, − 5)

(3, − 3, − 5)

https://dl.doubtnut.com/l/_fIZhbpLr73Ol
https://dl.doubtnut.com/l/_ZduRRUpZd4WH


12. If the origin is the centroid of the triangle PQR with vertices

 and , then �nd the values of a,

b and c.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

P (2a, 2, 6), Q( − 4, 3b, − 10) R(8, 14, 2c)

( − 2, 12, 2)

(2, , 2)
−16

3

(2, , − 2)
−16

3

( − 2, , 2)
−16

3

13. Find the distance of the following pair of point: �ndthe voordinates of

the points on y-axis which are at a distance of  form the point

.

5√2

P (3, − 2, 5)

https://dl.doubtnut.com/l/_ZduRRUpZd4WH
https://dl.doubtnut.com/l/_JAsolkMNCpgF
https://dl.doubtnut.com/l/_MNc3wrnFFgRX


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(0, 4, 0)

(0, − 2, 0)

(0, − 6, 0)

(0, 3, 0)

14. A point R with x-coordinate 4 lies on the line segment joining the

points  and . Find the coordinates of the point R.

A. 

B. 

C. 

D. 

Answer: C

P (2, − 3, 4) Q(8, 0, 10)

(2, 6)

(2, − 6)

( − 2, 6)

( − 2, − 6)

https://dl.doubtnut.com/l/_MNc3wrnFFgRX
https://dl.doubtnut.com/l/_Kp3qTKxNx6DP


Watch Video Solution

15. The vertices of a triangle have integer co-  ordinates then the triangle

cannot be

A. isosceles or equilateral

B. right angles

C. equilateral

D. right angled isosceles

Answer: C

Watch Video Solution

16. The vertices of a triangle are  and . The

circumcentre is

A. a. 

(3, 2, 5), (3, 2, − 1) (7, 2, 5)

(4, 3, 1)

https://dl.doubtnut.com/l/_Kp3qTKxNx6DP
https://dl.doubtnut.com/l/_e66CXvzVabvE
https://dl.doubtnut.com/l/_VskrCsNdDnGj


B. b. 

C. c. 

D. d. 

Answer: C

Watch Video Solution

(5, − 2, 1)

(5, 2, 2)

(5, − 2, 2)

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

(constant), is a

A. line parallel to z axis

B. plane parallel to XY plane

C. line parallel to y axis

D. line parallel to x axis

Answer: B

Watch Video Solution

P (x, y, z) z = c

https://dl.doubtnut.com/l/_VskrCsNdDnGj
https://dl.doubtnut.com/l/_X9kQIHHdUrRd


18. The distance of the point  from the z axis is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

P (a, b, c)

√a2 + b2

√a2 + c2

√b2 + c2

√a2 + b2 − c2

19.  and  are the vertices of triangle

ABC. If the bisec-tor of  meets BC at D then D is

A. 

B. 

C. 

A(3, 2, 0), B(5, 3, 2) C( − 9, 6, − 3)

∠BAC

( , , )
19

8
57
16

17
16

( , , )
−19

8
57
16

17
16

( , , )
19

8
−57
16

17
16

https://dl.doubtnut.com/l/_X9kQIHHdUrRd
https://dl.doubtnut.com/l/_Q4JRTdCgxrkc
https://dl.doubtnut.com/l/_CNf26CukFBvX


Questions From Competitive Exams

D. 

Answer: A

Watch Video Solution

( , , )
19

8
57
16

−17
16

1. The distance of the point  from X-axis is

A. 5

B. 

C. 

D. 

Answer: A

Watch Video Solution

A(2, 3, 4)

√13

2√5

5√2

https://dl.doubtnut.com/l/_CNf26CukFBvX
https://dl.doubtnut.com/l/_odUTzzux3pCi
https://dl.doubtnut.com/l/_OA6prW7Ppnhg


2. The point in the xy-plane which is equidistant from the points

 and  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(2, 0, 3), (0, 3, 2) (0, 0, 1)

(1, 2, 3)

( − 3, 2, 0)

(3, − 2, 0)

(3, 2, 0)

3. The projection of a line segment on the axes are 9, 12 and 8. Then the

length of the line segment is

A. 15

B. 16

C. 17

https://dl.doubtnut.com/l/_OA6prW7Ppnhg
https://dl.doubtnut.com/l/_QUp2nr0bNWrf


D. 18

Answer: C

Watch Video Solution

4. The point which divides the line joining the points  and 

 internally in the ratio , is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

(1, 3, 4)

(4, 3, 1) 2: 1

(2, − 3, 3)

(2, 3, 3)

( , 3, )
5

2

5

2

(3, 3, 2)

https://dl.doubtnut.com/l/_QUp2nr0bNWrf
https://dl.doubtnut.com/l/_NGihfIE3PUEN


5. The distance between x axis and the point (3,12,5) is

A. 3

B. 13

C. 14

D. 12

Answer: B

Watch Video Solution

6. A line makes the same angle , with each of the x and axis. If the angle

, which it makes with y-axis, is such that , then 

equals:

A. 

B. 

C. 

θ

β sin2 β = 3 sin2 θ cos2 θ

3

5

1

5

2

3

https://dl.doubtnut.com/l/_hG7auDG9EjZv
https://dl.doubtnut.com/l/_Sll8taKwDtI1


D. 

Answer: A

Watch Video Solution

2

5

7. If a line makes an angle of  with the positive directions of each of x-

axis and y-axis, then the angle that the line makes with the positive

direction of the z-axis is (1)  (2)  (3)  (4) 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

π

4

π

6

π

3

π

4

π

2

π

4

π

2

π

6

π

3

https://dl.doubtnut.com/l/_Sll8taKwDtI1
https://dl.doubtnut.com/l/_nV8gThwlLHQ0
https://dl.doubtnut.com/l/_d3x1RzKx1SGf


8. Let  and . If

the vector  lies in the plane of  and  then  equals

A. 

B. 

C. 0

D. 1

Answer: B

Watch Video Solution

→
a = î + ĵ + k̂,

→
b = î − ĵ + 2̂k

→
c = xî + (x − 2) ĵ − k̂

→
c

→
a

→
b x

−4

−2

9. The line passing through the points  and  crosses the

yz-plane at the point .Then

A. a = 8, b = 2

B. a = 2, b = 8

C. a = 4, b = 6

(5, 1, a) (3, b, 1)

(0, , )
17
2

−13

2

https://dl.doubtnut.com/l/_d3x1RzKx1SGf
https://dl.doubtnut.com/l/_P7aXi0by1TLp


D. a = 6, b = 4

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_P7aXi0by1TLp

