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BOOKS - NCERT MATHS (ENGLISH)

THREE DIMENSIONAL GEOMETRY

Short Answer Type Questions

1. Find the position vector of a point  in space such

that  is inclined at  and at 

Watch Video Solution

A

→
OA 600 → OX

450 → OY and
∣
∣
∣

→
OA

∣
∣
∣

= 10units.

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_MR5GJItNKT3n


2. Find the vector equation of the line which is parallel

to the vector  and which passes through

the point .

Watch Video Solution

3 î − 2ĵ + 6k̂

(1, − 2, 3)

3. Show that the line

intersect. Find their point of intersection.

Watch Video Solution

= = and =
x − 1

2

y − 2

3

z − 3

4
x − 4

5

y − 1

2

https://dl.doubtnut.com/l/_K9TLY89N1YrZ
https://dl.doubtnut.com/l/_QD8Io3POwYrA


4. Find the angle between the lines 

 and 

.

Watch Video Solution

→
r = 3 î − 2ĵ + 6k̂ + λ(2 î + ĵ + 2k̂)

→
r = (2ĵ − 5k̂) + μ(6 î + 3ĵ + 2k̂)

5. Prove that the lines through

 intersects the line

through  Also, �nd their

point of intersection.

Watch Video Solution

A(0, − 1, − 1)andB(4, 5, 1)

C(3, 9, 4)andD( − 4, 4, 4).

https://dl.doubtnut.com/l/_HJSlfYLklSad
https://dl.doubtnut.com/l/_wQoMDuhsC2xL


6. Find the condition that the lines

may be perpendicular to each other.

Watch Video Solution

x = py + q, z = ry + s and x = p' y + q' , z = r' y + s'

7. Find the equation of the plane which bisects the line

segment joining the points  at

right angles.

Watch Video Solution

A(2, 3, 4)andB(4, 5, 8)

https://dl.doubtnut.com/l/_erQC15ZlTo6A
https://dl.doubtnut.com/l/_jKfKQYIzWqqq


8. Find the equation of a plane which is at a distance of

 units from origin and the normal to which is

equally inclined to the coordinate axes.

Watch Video Solution

3 √3

9. If the line drawn from the point 

meets a plane at right angle at the point 

�nd the equation of the plane.

Watch Video Solution

( − 2, − 1, − 3)

(1, − 3, 3),

https://dl.doubtnut.com/l/_Q0O4t2BaNZHL
https://dl.doubtnut.com/l/_wf5n403dpPrW


10. Find the equation of the plane through points

(2,1,0),(3,-2,-2), and (3,1,7).

Watch Video Solution

11. Find the equations of the two lines through the

origin which intersect the line 

at angle of  each.

Watch Video Solution

= =
x − 3

2

y − 3

1
z

1
π

3

12. The angle between the line whose d.c.'s are

connected by the relations  andl2 + m2 − n2 = 0

https://dl.doubtnut.com/l/_SDMy66nMFpTz
https://dl.doubtnut.com/l/_nuSbrmZm3uoZ
https://dl.doubtnut.com/l/_YgFOulf0IT3o


l+m+n=0 is

Watch Video Solution

13. about to only mathematics

Watch Video Solution

14. If  is the origin and the coordinates of  are

 . Find the direction cosines of  and the

equation of the plane through  at right angles to OA.

Watch Video Solution

O A

(a, b, c) OA

A

https://dl.doubtnut.com/l/_YgFOulf0IT3o
https://dl.doubtnut.com/l/_h0emzwt4DUe1
https://dl.doubtnut.com/l/_L6IUgCp7Kj3q


15. Two systems of rectangular axes have the same

origin. If a plane cuts them at distances

 respectively, prove that 

Watch Video Solution

a, b, c and a ′ , b ′ , c ′

+ + = + +
1

a2

1

b2

1

c2

1

a '2

1

b '2

1

c '2

16. Find the position vector of a point  in space such

that  is inclined at  and at 

Watch Video Solution

A

→
OA 600 → OX

450 → OY and
∣
∣
∣

→
OA

∣
∣
∣

= 10units.

https://dl.doubtnut.com/l/_sBdmJQSdPTez
https://dl.doubtnut.com/l/_ZWd1FtDM4eCC


17. Find the vector equation of the line which is parallel

to the vector  and which passes through

the point .

Watch Video Solution

3 î − 2ĵ + 6k̂

(1, − 2, 3)

18. Show that the line

intersect. Find their point of intersection.

Watch Video Solution

= = and =
x − 1

2

y − 2

3

z − 3

4
x − 4

5

y − 1

2

https://dl.doubtnut.com/l/_XpkdclPMjCfp
https://dl.doubtnut.com/l/_cFAe4003JgTj


19. Find the angle between the lines 

 and 

.

Watch Video Solution

→
r = 3 î − 2ĵ + 6k̂ + λ(2 î + ĵ + 2k̂)

→
r = (2ĵ − 5k̂) + μ(6 î + 3ĵ + 2k̂)

20. Prove that the line through  and 

 intersects the line through  and 

 .

Watch Video Solution

A(0, − 1, − 1)

B(4, 5, 1) C(3, 9, 4)

D( − 4, 4, 4)

https://dl.doubtnut.com/l/_joGp0NHfiJKs
https://dl.doubtnut.com/l/_4vBpD52CAUP5


21. Prove that the lines

are perpendicular If 

View Text Solution

x = py + q; z = ry + s and x = p' y + q' ; z = r' y + s'

pp' + qq' + 1 = 0

22. Find the equation of the plane which bisects the

line segment joining the points

 at right angles.

Watch Video Solution

A(2, 3, 4)andB(4, 5, 8)

https://dl.doubtnut.com/l/_koGgXDx6QrhF
https://dl.doubtnut.com/l/_5HMBme79JtiL


23. Write the equation of a plane which is at a distance

of  units from origin and the normal to which is

equally inclined to coordinate axes.

Watch Video Solution

5√3

24. If he line drawn from the point 

meets a plane at right angle at the point 

�nd the equation of the plane.

Watch Video Solution

( − 2, − 1, − 3)

(1, − 3, 3),

https://dl.doubtnut.com/l/_Aek6w5wBMeMn
https://dl.doubtnut.com/l/_SFIvpmGWCov9


25. Find the equation of the plane through points

(2,1,0),(3,-2,-2), and (3,1,7).

Watch Video Solution

26. Find the equations of the two lines through the

origin which intersect the line 

at angle of  each.

Watch Video Solution

= =
x − 3

2

y − 3

1
z

1
π

3

27. Find the acute angle between the two straight lines

whose direction cosines are given by l + m + n = 0

https://dl.doubtnut.com/l/_IMAxGOs3QQ9f
https://dl.doubtnut.com/l/_izhuGd2SrF4U
https://dl.doubtnut.com/l/_GSl4JES6WoWA


and 

Watch Video Solution

l2 + m2 − n2 = 0

28. If the direction cosines of a variable line in two

adjacent points be

 the small angle

as between the two positions is given by

Watch Video Solution

l, M, n and l + δl, m + δm + n + δn

δθ

29. If  is the origin and the coordinates of  are

 . Find the direction cosines of  and the

equation of the plane through  at right angles to OA.

O A

(a, b, c) OA

A

https://dl.doubtnut.com/l/_GSl4JES6WoWA
https://dl.doubtnut.com/l/_IqdWRmcrbIDf
https://dl.doubtnut.com/l/_fPfk7ammkbEh


Long Answer Type Questions

Watch Video Solution

30. Two systems of rectangular axes have the same

origin. If a plane cuts them at distances

 respectively, prove that 

Watch Video Solution

a, b, canda ′ , b ′ , c ′

+ + = + +
1

a2

1

b2

1

c2

1

a '2

1

b '2

1

c '2

1. Find the foot of the perpendicular from the point

(2,3,-8) to the line . Find the= =
4 − x

2

y

6

1 − z

3

https://dl.doubtnut.com/l/_fPfk7ammkbEh
https://dl.doubtnut.com/l/_ViagCCDeJ1Ku
https://dl.doubtnut.com/l/_dmMbgjwCRadV


perpendicular distance from the given point to the

line.

Watch Video Solution

2. Find the equation of the perpendicular drawn from

(2,4,-1) to the line .

Watch Video Solution

= =
x + 5

1

y + 3

4

z − 6

−9

3. Find the length and the foot of perpendicular from

the point  to the plane 

Watch Video Solution

(1, 3/2, 2)

2x − 2y + 4z + 5 = 0.

https://dl.doubtnut.com/l/_dmMbgjwCRadV
https://dl.doubtnut.com/l/_yiucOw9aLSLk
https://dl.doubtnut.com/l/_drm7vPZctVRp


4. Find the equations of the line passing through the

point  parallel to the planes  and 

.

Watch Video Solution

(3, 0, 1) x + 2y = 0

3y − z = 0

5. Find the shortest distance between the lines gives

by 

  

and .

Watch Video Solution

→
r = (8 + 3λ) î − (9 + 16λ) ĵ + (10 + 7λ)k̂

→
r = 15 î + 29ĵ + 5k̂ + μ(3 î + 8ĵ − 5k̂)

https://dl.doubtnut.com/l/_drm7vPZctVRp
https://dl.doubtnut.com/l/_lg1Aj52reChk
https://dl.doubtnut.com/l/_cLNu3Okb6CLX
https://dl.doubtnut.com/l/_1N7XoHTNTw4J


6. Find the equation of the plane which is

perpendicular to the plane  and

which contains the line of intersection of the planes

Watch Video Solution

5x + 3y + 6 z + 8 = 0

x + 2y + 3z −  4  =  0 and 2x + y  −  z + 5  =  0

7. The plane ax + by = 0 is rotated about its line of

intersection with the plane z = 0 through an angle .

Prove that the equation of the plane in its new

position is 

Watch Video Solution

α

ax + by ± (√a2 + b2 tanα)z = 0

https://dl.doubtnut.com/l/_1N7XoHTNTw4J
https://dl.doubtnut.com/l/_vt11WGGaXJyF
https://dl.doubtnut.com/l/_oxaCo9BK8zKL


8. Find the equation of the plane through the points

(2, 1, 1) and (1, 3, 4) and perpendicular to the plane

Watch Video Solution

x + 2y + 4z = 10.

9. Find the foot of perpendicular from the point

 to the line.  

. Also �nd the perpendicular

distance from the given point to the line.

Watch Video Solution

(2, 3, − 8)

= =
4 − x

2

y

6

1 − z

3

https://dl.doubtnut.com/l/_oxaCo9BK8zKL
https://dl.doubtnut.com/l/_MfeTsBSH9Rk6


10. Find the distance of a point  from the

line 

.

Watch Video Solution

(2, 4, − 1)

= =
x + 5

1

y + 3

4

z − 6

−9

11. Find the length and the foot of perpendicular from

the point  to the plane 

Watch Video Solution

(1, 3/2, 2)

2x − 2y + 4z + 5 = 0.

https://dl.doubtnut.com/l/_A0qJw1ihMuO1
https://dl.doubtnut.com/l/_bv59oB2ixtqr


12. Find the equations of the line passing through the

point  parallel to the planes  and 

.

Watch Video Solution

(3, 0, 1) x + 2y = 0

3y − z = 0

13. Find the shortest distance between the lines gives

by 

  

and .

Watch Video Solution

→
r = (8 + 3λ) î − (9 + 16λ) ĵ + (10 + 7λ)k̂

→
r = 15 î + 29ĵ + 5k̂ + μ(3 î + 8ĵ − 5k̂)

https://dl.doubtnut.com/l/_eZmkGYOVgs7I
https://dl.doubtnut.com/l/_iM86e2S9b8rU


14. Find the equation of the plane which is

perpendicular to the plane  and

which contains the line of intersection of the planes

Watch Video Solution

5x + 3y + 6 z + 8 = 0

x + 2y + 3z −  4  =  0 and 2x + y  −  z + 5  =  0

15. The plane ax + by = 0 is rotated about its line of

intersection with the plane z = 0 through an angle .

Prove that the equation of the plane in its new

position is 

Watch Video Solution

α

ax + by ± (√a2 + b2 tanα)z = 0

https://dl.doubtnut.com/l/_34e8SYdgyFPM
https://dl.doubtnut.com/l/_X2QQlchu3sDw
https://dl.doubtnut.com/l/_M8I0zBRiZSv1


16. Find the equation of the plane through the points

(2, 1, 1) and (1, 3, 4) and perpendicular to the plane

Watch Video Solution

x +  2y + 4z = 10.

https://dl.doubtnut.com/l/_M8I0zBRiZSv1

