
MATHS

BOOKS - ARIHANT MATHS (HINGLISH)

THREE DIMENSIONAL GEOMETRY

Frequently Asked Questions

1. Find the acute angle which the line with direction -cosines

 makes with positive direction of z-axis.

Watch Video Solution

< , , n >
1

√3

1

√6

2. Find the direction-cosines of the line joining the points (-2,4,-5)

and (1,2,3).

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_eF72C1GKMvgZ
https://dl.doubtnut.com/l/_FFLTVNZSRYv4


Watch Video Solution

3. If  are direction-angles of a line, prove that  

(i) .  

(ii) .

Watch Video Solution

α, β, γ

cos 2α + cos 2β + cos 2γ + 1 = 0

cos 2α + cos 2β + cos 2γ = − 1

4. The x-coordinates of a point on t line joining the points

 Find its z-coordinate.

Watch Video Solution

Q(2, 2, 1)andR(5, 1, − 2)is4.

5. Show that the points

 are collinear, and

�nd the ratio in which B divides AC.

A(1, − 2, − 8), B(5, 0, − 2) and C(11, 3, 7)

https://dl.doubtnut.com/l/_FFLTVNZSRYv4
https://dl.doubtnut.com/l/_BEIO36FufiWh
https://dl.doubtnut.com/l/_8sNt9TqtEXRo
https://dl.doubtnut.com/l/_cupU66wBYzp3


Watch Video Solution

6. Find the acute angle between the lines whose direction-ratios

are : 

.

Watch Video Solution

< 1, 1, 2 > and < − 3, − 4, 1 >

7. Find the angle between the lines whose direction cosines are

given by the equations 

Watch Video Solution

3l + m + 5n = 0, 6mm − 2nl + 5l = 0

8. Find the length of the projection of the line segment joining the

points P(3,-1,2) and Q(2,4,-1) on the line with direction rations

.< − 1, 2, − 2 >

https://dl.doubtnut.com/l/_cupU66wBYzp3
https://dl.doubtnut.com/l/_4JLiglwMrpJz
https://dl.doubtnut.com/l/_oU0NcsivxQsq
https://dl.doubtnut.com/l/_jL0UR7uxWE8z


Watch Video Solution

9. Find the area of the traingle ABC whose vertices are : 

 and .

Watch Video Solution

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

10. A line makes angles and with the diagonals of a cube,

prove that 

Watch Video Solution

α, β, γ δ

cos2 α + cos2 β + cos2 γ + cos2 δ =
4
3

11. Find the shortest distance between the lines: 

  

and .

Watch Video Solution

→
r = î + 2ĵ − 3k̂ + λ(3 î − 4ĵ − k̂)

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

https://dl.doubtnut.com/l/_jL0UR7uxWE8z
https://dl.doubtnut.com/l/_PMWwRWZOeIhJ
https://dl.doubtnut.com/l/_gUWxwiMy0JzW
https://dl.doubtnut.com/l/_YosNQE5Bjwk4


12. Find the distance between the lines  given by :  

  

and .

Watch Video Solution

L1 and L2

→
r = î + 2ĵ − 4k̂ + λ(2 î + 3ĵ + 6k̂)

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

13. Show that the two line

 intersect.

Find also the point of intersection of these lines.

Watch Video Solution

= = and = = z
x − 1

2

y − 2

3

z − 3

4
x − 4

5

y − 1

2

14. Show that the lines

 and= = and = =
x + 3

−3

y − 1

1

z − 5

5

x + 1

−1

y − 2

2

z − 5

5

https://dl.doubtnut.com/l/_YosNQE5Bjwk4
https://dl.doubtnut.com/l/_mVP8WyzXn5ij
https://dl.doubtnut.com/l/_gPTM6PpwEJEY
https://dl.doubtnut.com/l/_zvtxE9WcorZE


are coplanar. Also, �nd the equation of the plane containing these

lines.

Watch Video Solution

15. Find whether the lines : 

  

  

intersect or not. If intersecting, Find their point of intersection.

Watch Video Solution

→
r = ( î − ĵ − k̂) + λ(2 î + ĵ)

→
r = (2 î − ĵ) + μ( î + ĵ − k̂)

16. Find the shortest distance and the vector equation of the line

of shortest distance between the lines given by: 

 and  

.

Watch Video Solution

→
r = (3 î + 8ĵ + 3k̂) + λ(3 î − ĵ + k̂)

→
r = ( − 3 î − 7ĵ + 6k̂) + μ( − 3 î + 2ĵ + 4k̂)

https://dl.doubtnut.com/l/_zvtxE9WcorZE
https://dl.doubtnut.com/l/_YORvfzipPwqW
https://dl.doubtnut.com/l/_8emKj14owGHG


17. Find the equation of the plane with intercepts 2, 3 and 4 on the

x, y and z-axis respectively.

Watch Video Solution

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

points A (3, 4, 1) and B (5, 1, 6) crosses the XY-plane.

Watch Video Solution

19. Find the vector equation of a plane passing through the point

having position vector  and perpendicular to the vector

: 

.

Watch Video Solution

2 î + ĵ + k̂

4 î − 2ĵ + 3k̂

https://dl.doubtnut.com/l/_8emKj14owGHG
https://dl.doubtnut.com/l/_hDqYDPA4ahoX
https://dl.doubtnut.com/l/_7p6x4GAigZoh
https://dl.doubtnut.com/l/_v096h7Jvu9DT


Watch Video Solution

20. Find the vector equation of the plane which is at a distance of

from the origin and its normal vector from the origin is 

. Also �nd its cartesian form.

Watch Video Solution

6

√29

2 î − 3ĵ + 4k̂

21. Find the direction cosines of the unit vector perpendicular to

the plane  passing through the origin.

Watch Video Solution

→ r

.

6 î − 3ĵ − 2k̂ + 1 = 0

22. Find the angle between the planes

. Using vector method.

Watch Video Solution

2x + y − 2z = 5 and 3x − 6y − 2z = 7

https://dl.doubtnut.com/l/_v096h7Jvu9DT
https://dl.doubtnut.com/l/_nYMA0Rh4VAxd
https://dl.doubtnut.com/l/_5uq3gvuXqLCr
https://dl.doubtnut.com/l/_38MWgLsPzOih


23. Find the equation of the plane passing through the points

A(1,-1,2) and B(2,-2,2) and perpendicular to the plane

.

Watch Video Solution

6x − 2y + 2z = 9

24. Find the equationfo the plane through points (2,1,0),(3,-2,-2),

and (3,1,7).

Watch Video Solution

25. Find the equation of the plane determined by the points A(3, 1,

2), B(5, 2, 4) and C(1, 1, 6) and hence �nd the distance between the

plane and the point P(6, 5, 9).

Watch Video Solution

https://dl.doubtnut.com/l/_38MWgLsPzOih
https://dl.doubtnut.com/l/_vuksdKitX1B7
https://dl.doubtnut.com/l/_5vQ0hBEzsaYU
https://dl.doubtnut.com/l/_mWDdEFds0Dnd


26. Find the equation of the plane passing through the line of

intersection of the planes and 

and parallel to x-axis.

Watch Video Solution

→ r

.

î + ĵ + k̂ = 1

→ r
.

2 î + 3ĵ − k̂ + 4 = 0

27. Find the equation of the plane through the line of intersection

of : 

 

and perpendicular to the plane .  

hence, �nd whether the plane thus obtained contains the line: 

x - 1 = 2y - 4 = 3z - 12.

Watch Video Solution

→
r . (2 î − 3ĵ + 4k̂) = 1 and

→
r . ( î − ĵ) + 4 = 0

→
r . (2 î − ĵ + k̂) + 8 = 0

https://dl.doubtnut.com/l/_mWDdEFds0Dnd
https://dl.doubtnut.com/l/_O58M4kUT9kTX
https://dl.doubtnut.com/l/_09Ulp0bEyR2a


28. Find the equation of the plane which contains the line of

intersection of the planes: 

 and  

 and whose intercept on x-axis is

equal to that of y-axis.

Watch Video Solution

→
r . ( î − 2ĵ + 3k̂) − 4 = 0

→
r . ( − 2 î + ĵ + k̂) + 5 = 0

29. Find the vector equation of the plane that contains the line

 and the point (-1, 3,-4). Also , �nd

the length of the perpendicular from the point (2,1,4) to the plane,

thus botained.

Watch Video Solution

→
r = ( î + ĵ) + λ( î + 2ĵ − k̂)

https://dl.doubtnut.com/l/_zGnhHFz5LmWH
https://dl.doubtnut.com/l/_k0dWjcjCpann


30. Find the vector and cartesian equations of the plane passing

through the points (2,2,-1), (3,4,2) and (7,06) also �nd the vector

equation of a plane passing through (4,3,1) and parallel to the

plane obtained above.

Watch Video Solution

31. From the point  a perpendicular is drawn on the

plane . Find the equation the length and the

coordinates of the foot of perpendicular.

Watch Video Solution

P (1, 2, 4)

2x + y − 2z + 3 = 0

32. Find the co-ordinates of the point P, where the line through A

(3,-4,-5) and B(2,-3,1) crosses the plane passing through three

https://dl.doubtnut.com/l/_GxsOkLv6B8En
https://dl.doubtnut.com/l/_H4XpS4td1MFk
https://dl.doubtnut.com/l/_jutL9hWY7AtL


points L (2,2,1) , M(3,0,1) and N(4,-1,0). Also , �nd the ratio in which P

divides the line segment AB.

Watch Video Solution

33. Find the distance of the point (1,-2,3) from the plane x - y + z =

5, measured parallel to the line : 

 .

Watch Video Solution

= =
x

2

y

3
z

−6

34. Find the co-ordinates of the foot of the perpendicular and the

perpendicular distance of the point (1,3,4) from the plane 2x -y + z

+ 3 = 0. Find also, the image of the point in the plane.

Watch Video Solution

https://dl.doubtnut.com/l/_jutL9hWY7AtL
https://dl.doubtnut.com/l/_jwFrlXluqgll
https://dl.doubtnut.com/l/_lvTRxykacJzl
https://dl.doubtnut.com/l/_hATFcJNYr7XZ


35. Find the equation of a plane which meets the axes in

 given that the centroid of the triangle  is the

point 

Watch Video Solution

A, BandC, ABC

(α, β, γ)

36. Find the vector equation of the point determined by the points

A (3,-1,2), B (5, 2, 4) and C (-1, -1, 6) Hence, �nd the distance of the

plane, thus obtained, from the origin.

Watch Video Solution

37. Show that the plane whose vector equation is

 contains the line whose vector equation is 

Watch Video Solution

→
r

.

î + 2ĵ = k̂ = 3

→
r

.

î + ĵ + λ(2 î + ĵ + 4k̂).

https://dl.doubtnut.com/l/_hATFcJNYr7XZ
https://dl.doubtnut.com/l/_uv4w3Bob1UVj
https://dl.doubtnut.com/l/_SFxdD5VsRiMW


38. Find the angle between the line: 

 and the plane 

  

Also, �nd the whether the line is parallel to the plane or not.

Watch Video Solution

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

→
r . (2 î + ĵ − k̂) = 4.

39. Find the point of intersection of the line : 

 and the plane 

 + 5 = 0.

Watch Video Solution

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

→
r . (2 î − 6ĵ + 3k̂)

40. Show that the lines whose vector equation is

 is parallel to the plane whose→
r = ( î + ĵ) + λ(2 î + ĵ + 4k̂)

https://dl.doubtnut.com/l/_SFxdD5VsRiMW
https://dl.doubtnut.com/l/_TBm9zO3jTsis
https://dl.doubtnut.com/l/_Lg7SsxjeCOO8
https://dl.doubtnut.com/l/_Qwi3ylEk9fch


vector equation is , and �nd the distance

between them. Also, state whether the line lies in the plane.

Watch Video Solution

→
r . ( î + 2ĵ − k̂) = 3

41. Find the distance from the point (3,4,5) to the point, where the

line: 

 

meets the plane x + y + z = 2.

Watch Video Solution

= =
x − 3

1

y − 4

2

z − 5

2

42. Find the angle between the plane 2x + 3y - 5z = 10 and the line

passing through the points (2,3,-1) and (1,2,1).

Watch Video Solution

https://dl.doubtnut.com/l/_Qwi3ylEk9fch
https://dl.doubtnut.com/l/_sVQYXfKPZKU6
https://dl.doubtnut.com/l/_NY1FwmPsUbAl
https://dl.doubtnut.com/l/_jHGbiWJ16koD


43. State when the line  is parallel to the plane 

 Show that the line  is

parallel to the plane  Also, �nd the distance

between the line and the plane.

Watch Video Solution

→
r

.
→
a + λ

→
b

→
r

.
→
n = ..

→
r = î + ĵ + λ(2 î + ĵ + 4k̂)

→
r

.

−2 î + k̂ = 5.

44. Find the equation to the plane through the line

 and parallel to the line  

.

Watch Video Solution

= =
x − α

l

y − β

m

z − γ

n

= =
x

l'

y

m'

z

n'

45. If lines :  and 

 intersect, then �nd the value of 'k' and

hence �nd the equation of the plane containing these lines.

= =
x − 1

2

y + 1

3

z − 1

4

= =
x − 3

1

y − k

2
z

1

https://dl.doubtnut.com/l/_jHGbiWJ16koD
https://dl.doubtnut.com/l/_HPh4whVTfrpc
https://dl.doubtnut.com/l/_ifzjGZP41qkH


Watch Video Solution

46. Find the equation of the plane parallel to the line

, which contains the point (5, 2, -1) and

passes through the origin.

Watch Video Solution

= =
x − 2

1

y − 1

3

z − 3

2

47. Find the equation of the plane containing the line. : 

  

and perpendicular to the plane x + 2y + z - 2 = 0 .

Watch Video Solution

= =
x − 1

2

y − 2

−1

z − 3

4

48. Find the vector equation of a line passing through the point

(2,3,2) and parallel to the line : 

https://dl.doubtnut.com/l/_ifzjGZP41qkH
https://dl.doubtnut.com/l/_tb9NtSuCVutg
https://dl.doubtnut.com/l/_adrCnQ1y7s5v
https://dl.doubtnut.com/l/_JjRyJUbt57tC


 .  

Also, �nd the distnace between these two lines.

Watch Video Solution

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

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

points A (3, 4, 1) and B (5, 1, 6) crosses the XY-plane.

Watch Video Solution

50. Find the equation of the plane through the line : 

  

and parallel to the line : 

. 

Hence, �nd the shortest distance between the lines.

Watch Video Solution

= =
x − 1

3

y − 4

2
z − 4
−2

= =
x + 1

2

y − 1

4

z + 2

1

https://dl.doubtnut.com/l/_JjRyJUbt57tC
https://dl.doubtnut.com/l/_iKDE8NRgYRkq
https://dl.doubtnut.com/l/_kyCJeyWT5vO6


Example

51. Show that the lines of intersection of the planes : 

x + 2y + 3z = 8 and 2x + 4y + 4z = 11 

is coplanar with the line  

Also, �nd the equation of the plane containing them.

Watch Video Solution

+ =
x + 1

1

y + 1

2

z + 1

3

1. Find the vector equation of the line which passes through the

point (3,4,5) and is parallel the vector .

A. 

B. 

C. 

D. 

2 î + 2ĵ − 3k̂

→
r = (3 î + 4ĵ + 5k̂) + λ(2 î − 2ĵ − 3k̂)

→
r = (3 î + 4ĵ + 5k̂) + λ(2 î + 2ĵ − 3k̂)

→
r = (3 î − 4ĵ + 5k̂) + λ(2 î + 2ĵ − 3k̂)

→
r = (3 î + 4ĵ + 5k̂) + λ(5 î + 2ĵ − 3k̂)

https://dl.doubtnut.com/l/_1Vd7hFOfAgIV
https://dl.doubtnut.com/l/_XaIVtwcgYwqv


Answer: B

Watch Video Solution

2. Find the direction-cosines of the line: 

.

Watch Video Solution

= − y =
x − 1

2

z + 1

2

3. Find the vector of the line joining (1,2,3) and (-3, 4,3) and show

that it is perpendicular to the z-axis.

Watch Video Solution

4. Find the vector equation of the line through (4,3, -1) and parallel

to the line : 

https://dl.doubtnut.com/l/_XaIVtwcgYwqv
https://dl.doubtnut.com/l/_z4EBlku6Et4B
https://dl.doubtnut.com/l/_dYtDkmySfRoL
https://dl.doubtnut.com/l/_fTG0NrJxogjS


.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

→
r = (2 î − ĵ + 3k̂) + λ(3 î − ĵ + 4k̂)

→
r = (4 î + 3ĵ + k̂) + λ(3 î − ĵ + 4k̂)

→
r = (4 î + 3ĵ − k̂) + λ(3 î − ĵ + 4k̂)

→
r = (4 î − 3ĵ − k̂) + λ(3 î − ĵ + 4k̂)

→
r = (4 î + 3ĵ − k̂) + λ(3 î − ĵ − 4k̂)

5. Find the angle between the following pair of lines : 

 and  

.

A. 

B. 

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

→
r = 2 î − ĵ + μ(3 î + ĵ − 2k̂)

π + cos − 1( )
2

7

cos − 1( )
3

7

https://dl.doubtnut.com/l/_fTG0NrJxogjS
https://dl.doubtnut.com/l/_RA9jmDGtGjAc


C. 

D. 

Answer: D

Watch Video Solution

cos − 1( )
2

7

π − cos − 1( )
2

7

6. Find the angle between the following pair of lines 

  

and check whether the lines are parallel or perpendicular .

Watch Video Solution

= = and = =
x − 2

2

y − 1

7

z + 3

−3

x − 2

−1

2y − 8

4

z + 5

4

7. Find the points on the line  at a

distance of 5 units from the point 

Watch Video Solution

= =
x + 2

3

y + 1

2

z − 3

2

P (1, 3, 3, ).

https://dl.doubtnut.com/l/_RA9jmDGtGjAc
https://dl.doubtnut.com/l/_mxj9AWyAKE8s
https://dl.doubtnut.com/l/_gMnrWLkRmpZ8


8. Find the equations of the line passing through the point (-1,3,-2)

and perpendicular to each of the lines

Watch Video Solution

= =  and  = =
x

1

y

2
z

3

x + 2

−3

y − 1

2
z + 1

5

9. If 

respectively are the position vectors of points A, B , C and D, then

�nd the angle between the straight lines AB and CD. Find whether

 are collinear or not.

Watch Video Solution

î + ĵ + k̂, 2 î + 5ĵ, 3 î + 2ĵ − 3k̂ and î − 6ĵ − k̂

¯̄̄ ¯̄¯AB and ¯̄¯̄¯̄CD

10. Find the value of  so the lines: 

  

' λ'

= = and = =
1 − x

3

7y − 14

λ

z − 3
2

7 − 7x

3λ

y − 5

1
6 − z

5

https://dl.doubtnut.com/l/_gMnrWLkRmpZ8
https://dl.doubtnut.com/l/_1FqXqL5pb7X2
https://dl.doubtnut.com/l/_m5NimY15pXYl
https://dl.doubtnut.com/l/_uLHbItEypljn


are at right angles. Also, �nd whether the lines are ntersecting or

not .

Watch Video Solution

11. Find the length of the perpendicular from point (3,4,5) on the

line 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

= = .
x − 2

2

y − 3

5

z − 1

3

√34
4

√34
2

√32

2

√37
2

https://dl.doubtnut.com/l/_uLHbItEypljn
https://dl.doubtnut.com/l/_Klg92Tv9tIUr


12. Find the coordinates of the foot of perpendicular drawn from

the point  to the line joining the points 

and 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

A(1, 8, 4) B(0, − 1, 3)

C(2 − 3, − 1).

( , , )
5

3

−2

3

19

3

( , , )
5

3

2

3

19

3

( , , )
−5

3

2

3

19

3

( , , )
−5

3

2

3
17
3

13. Find the vector equation of the line parallel to the line : 

Watch Video Solution

= =
x − 1

5

3 − y

2

z + 1

4

https://dl.doubtnut.com/l/_YobGNEjPcsOX
https://dl.doubtnut.com/l/_19B3keUqYGRx


14. Find the equations of the perpendicular drawn from the point

P(2,4,-1) to the line: 

.  

Also, write down the co-ordinates of the foot of the perpendicular

from P to the line.

Watch Video Solution

= =
x + 5

1

y + 3

4

z − 6

−9

15. Find the image of the point  in the line 

 . Also, write the equation of the line joining

the given point and its image and �nd length of the segment

joining the given point and its image.

Watch Video Solution

(1, 6, 3)

= =
x

1

y − 1

2

z − 2

3

https://dl.doubtnut.com/l/_19B3keUqYGRx
https://dl.doubtnut.com/l/_ghMDVmB69JVc
https://dl.doubtnut.com/l/_HsrCcBm1WgI4


16. Find the co-ordinates of the foot of perpendicular and the

length of the perpendicular drawn from the point P (5,4,2) to the

line : 

.  

Also, �nd the image of P in this line.

Watch Video Solution

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

17. Find the vector and cartesan equation of the plane passing

through the poin (1,2,-4) and parallel to the lines. 

  

and  .

Watch Video Solution

→
r = î + 2ĵ − 4k̂ + λ(2 î + 3ĵ + 6k̂)

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

https://dl.doubtnut.com/l/_FmBdSXxAc8zn
https://dl.doubtnut.com/l/_AG9obre06HFP


Exercise 11 A Short Answer Type Questions

18. Find the vector and cartesian forms of the equation of the

plane containing two lines : 

  

and .

Watch Video Solution

→
r = (i) + 2ĵ − 4k̂ + λ(2 î + 3ĵ + 6k̂)

→
r = 3ĵ − 5k̂ + μ( − 2 î + 3ĵ + 8k̂)

1. (A) If a line makes angle  with the x , y and z

respectively, �nd its direction-cosines. 

(b) If a line has direction-ratio  2, -1, -2,  , determine its

direction-cosines.

Watch Video Solution

90∘ , 135∘ , 45∘

< >

https://dl.doubtnut.com/l/_q0GeWGkpFthO
https://dl.doubtnut.com/l/_ustG2CHVZxbJ


2. (A) �nd the direction-cosines of the lines joining the points : 

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

(b) Find the direction ratios and direction cosines of the vector

joining the points (4,7,2) and (5,11,-4). 

(c ) Find the direction cosines of a line segment joining the points

A (2,5,7) and B (3,2,9) .

Watch Video Solution

3. Find the length of the projection of the line segment joining

(3,4,5) and (4,6,3) on the straight line ) : 

Watch Video Solution

= =
x − 4

2

y − 5

3

z − 6

6

https://dl.doubtnut.com/l/_R4nNGeX7I7d0
https://dl.doubtnut.com/l/_0ePsq23YHAlP


4. Show that the following points are collinear : 

(1,2,7) : (2,6,3) : (3,10,-1).

Watch Video Solution

5. Find the acute angle between the lines whose direction-ratios

are : 

 .

Watch Video Solution

< 2, 3, 6 > and < 1, 2, − 2, >

6. Find the obtuse angle between two lines whose direction-ratios

are : 

.

Watch Video Solution

< 3, − 6, 2 > and < 1, − 2, − 2 >

https://dl.doubtnut.com/l/_AZkdmnEBPkdg
https://dl.doubtnut.com/l/_EnWxgDBFoSbi
https://dl.doubtnut.com/l/_lVHYQ3yhPV58


Exercise 11 A Long Answer Type Questions I

7. Find the angle between the lines whose direction ratios are

.

Watch Video Solution

a, b, c and b − c, c − a, a − b

1. Find the direction cosines of the sides of the triangle whose

vertices are (3, 5, -4), (-1, 1, 1) and (-5, -5, -2).

Watch Video Solution

2. Check if lines with direction-cosines : 

are mutually perpendicular .

Watch Video Solution

< , − , − > , < , , > , < , , >
12

13

3

13
4
13

4
13

12

13

3

13

3

13
4
13

12

13

https://dl.doubtnut.com/l/_lW91tWd2OYzd
https://dl.doubtnut.com/l/_0BCiT3CzhId8
https://dl.doubtnut.com/l/_8AoW1wTlpG0Y


3. Find the angle between the lines whose direction-cosines are

given by : 

(i) l + m + n = 0,   

(ii) 2l - m + 2n = 0 , mn + nl + lm = 0 ,

Watch Video Solution

l2 + m2 − n2 = 0

4. Find the ate area of the triangle whose vertices are : 

A (1,2,3) , B (2,-1,4) and C (4,5,-1).

Watch Video Solution

5. Show that the line thorugh the points (4,7,8) and (2,3,4)

.

isparal ≤ l → thel ∈ ethroughthep∮s( − 1, − 2, 1) and (1, 2, 5)

https://dl.doubtnut.com/l/_8AoW1wTlpG0Y
https://dl.doubtnut.com/l/_E3j7KuQKTcId
https://dl.doubtnut.com/l/_0w9zcwJwwf7E
https://dl.doubtnut.com/l/_SDHmEQ1JeZW2


Watch Video Solution

6. Show that the line joining the origin to the point  is

perpendicular to the line determined by the points 

and 

Watch Video Solution

(2, 1, 1)

(3, 5, − 1)

(4, 3, − 1).

7. Determine the value of k so that the line joining points

 is perpendicular to the line joining

the points .

Watch Video Solution

A(k, 1, − 1) and B(2, 0, 2k)

C(4, 2k, 1) and D(2, 3, 2)

8. Show that the angle between any two diagonals of a cube is

.cos − 1( )
1

3

https://dl.doubtnut.com/l/_SDHmEQ1JeZW2
https://dl.doubtnut.com/l/_fKgnolBxf2mF
https://dl.doubtnut.com/l/_FRowbwTtUJ7P
https://dl.doubtnut.com/l/_Z1iHBH8M6KHe


Exercise 11 A Long Answer Type Questions Ii

Watch Video Solution

1. Find the the projection of the line segment joining the points : 

(I) (2,-3,0) (0,4,5) on the line with direction cosines

  

(ii) (1,2,3), (4,3,1) on the line with direction-ratios  .

Watch Video Solution

< , , >
2

7

3

7

−6

7

< 3, − 6, 2 >

2. If the edges of a rectangular parallelepiped are a,b, c, prove that

the angles between the four diagonals are given by

.

Watch Video Solution

cos − 1 ( )
±a2 ± b2 ± c2

a2 + b2 + c2

https://dl.doubtnut.com/l/_Z1iHBH8M6KHe
https://dl.doubtnut.com/l/_99xqOjDumkVj
https://dl.doubtnut.com/l/_UI2vDWZLhsPq


Exercise 11 B Short Answer Type Questions

1. Show that the three lines with direction cosines

are mutually

perpendicular.

Watch Video Solution

, , , , , ; , ,
12

13

−3

13
−4
13

4
13

12

13

3

13

3

13
−4
13

12

13

2. Express the following equation of the lines into vector form : 

  

and 

Watch Video Solution

= =
x − 3

3

y − 8

−1

z − 3

1

= =
x + 3

−3

y + 7

2

z − 6

4

3. Find the cartesian as well as the vector equation of the line

passing through : 

https://dl.doubtnut.com/l/_ic5Grwd4bOnB
https://dl.doubtnut.com/l/_CybKtkBebKOe
https://dl.doubtnut.com/l/_qxxdPLAlvvXD


(i) (-2, 4, -5) and parallel to the line : 

  

(ii) (0,-1,4) and parallel to the straight line : 

.  

(iii) (-1, 2,3) and parallel to the line : 

Watch Video Solution

= =
x + 3

3

4 − y

5

z + 8

6

= −
−x − 2

1

y + 3

7

2z − 6

3

= =
x − 3

2

y + 1

3

z − 1

6

4. (A) The cartesian equations of a line are : 

  

(ii)  . Find the vector equations of the

lines. 

(b) �nd the vector equation of the line passing through the point

A (1,2, - 1) and parallel to the line : 

5 x - 25 = 14 - 7y = 35 z.

Watch Video Solution

(i) = =
x − 5

3

y + 4

7

z − 6
2

= =
x + 3

2

y − 5

4

z + 6

2

https://dl.doubtnut.com/l/_qxxdPLAlvvXD
https://dl.doubtnut.com/l/_TL5vUsArKVMs


5. (A) �nd the equation of a line parallel to x-axis and passing

through the origin. 

(b) Find the direction-cosines of a line parallel to the line : 

. 

(c) Write the direction-cosines of a line parallel to the line : 

.

Watch Video Solution

= =
2x − 5

4

y + 4

3

6 − z

6

= =
3 − x

3

y + 2

−2

z + 2

6

6. (A ) Find the vector and cartesian equations of the line through

the point (5,2,-4) and which is parallel to the vector 3 .  

(b) Find the equation of a line passing through the point P(2, -1, 3)

and perpendicular to the lines : 

  

and .

î + 2ĵ − 8k̂

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

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

https://dl.doubtnut.com/l/_TL5vUsArKVMs
https://dl.doubtnut.com/l/_5fYi2bZrCWTX
https://dl.doubtnut.com/l/_J8fE6vUrg4ve


Watch Video Solution

7. Find the equation of the line in vector and in cartesian form that

passes through the point with position vector  and is

in the direction  .

Watch Video Solution

2 î − ĵ + 4k̂

î + 2ĵ − k̂

8. Find the vector equation of the line passing thought the points

Watch Video Solution

( − 1,  0,  2)and (3,  4,  6).

9. Find the vector and cartesian equations of the line that passes

through : 

https://dl.doubtnut.com/l/_J8fE6vUrg4ve
https://dl.doubtnut.com/l/_oT4xzyF8NQ0F
https://dl.doubtnut.com/l/_9HlORsUzgQ2M
https://dl.doubtnut.com/l/_muH0wvuOoMx2


(i) the origin and (5, -2, 3) 

(ii) the points (1,2,3) and (2,-1,4)

Watch Video Solution

10. (A ) Find the equation of a st. line through (-1,2,3) and equally

inclined to the axea. 

(b) Find the equation of a line parallel to x-axis and passing

through the origin.

Watch Video Solution

11. Find the angle between the pairs of lines with direction-ratios : 

(i)   

(ii) 

Watch Video Solution

< 5, − 12, 13 > , < − 3, 4, 5 >

< a, b, c > , < b, − c, c − a, a − b >

https://dl.doubtnut.com/l/_muH0wvuOoMx2
https://dl.doubtnut.com/l/_OW7drzaOoVzz
https://dl.doubtnut.com/l/_MnblBnnBbJiR


12. The angle between a line with direction ratios proportional to

 and a line joining  is

Watch Video Solution

2, 2, 1 (3, 1, 4) and (7, 2, 12)

13. Find the angle between the following pairs of lines : 

(i) .  

 

(ii) .  

  

(iii)   

and  

(iv)  

(v)   

(vi) .

Watch Video Solution

→
r = 3 î + 2ĵ − 4k̂ + λ( î + 2ĵ + 2k̂)

→
r = 5ĵ − 2k̂ + μ(3 î + 2ĵ + 6k̂)

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

→
r = (2 î − ĵ − 56k̂) + μ(3 î − 5ĵ − 4k̂)

= =
x − 2

2

y − 1

5

z + 3

−3

= =
x + 2

−1

y − 4

8

z − 5

4

= = and = =
x − 4

3

y + 1

4

z − 6

5

x − 5

1

2y + 5

−2

z − 3

1

= , z = 7 and x = =
5 − x

3

y + 3

−4

1 − y

2

z − 6

2

= = and = =
x + 3

3

y − 1

5

z + 3

4

x + 1

1

y − 4

1

z − 5

2

https://dl.doubtnut.com/l/_pEwZNnmMuFlP
https://dl.doubtnut.com/l/_rLLueIe38NQ6


14. Show that the lines : 

(i)  

(ii)

are perpendicular to each other .

Watch Video Solution

= =   and = =
x − 5

7

y + 2

−5
z

1
x

1

y

2
z

3

= = and = =
x − 3

2

y + 1

−3

z − 2

4

x + 2

2

y − 4

4

z + 5

2

15. (i) Find the value of 'p' so that the lines : 

are at right angles. 

Also, �nd the equations of the line passing through (3,2, -4) and

parallel to line .  

(ii) Find 'k' so that the lines : 

  

are perpendicular to each other.

l1 : = = and l2 : = =
1 − x

3

7y − 14

2p

z − 3

2
7 − 7x

3p

y − 5

1

6 − z

5

l1

= = and = =
x − 3

2

y + 1

3

z − 2

2k

x + 2

1

4 − y

k

z + 5

1

https://dl.doubtnut.com/l/_rLLueIe38NQ6
https://dl.doubtnut.com/l/_8ah6hFVZeJty
https://dl.doubtnut.com/l/_2M0hXhURe7yk


Exercise 11 B Long Answer Type Questions I

Watch Video Solution

16. Show that the line through the points : 

(a) (1, -1, 2), (3,4,-2) is perpendicular to the line through the points

(0,3,2) and (3, 5,6) 

(b) (4,7,8) , (2,3,4) is parallel to the line through the points (-1, -2, 1 )

and (1,2,5) .

Watch Video Solution

1. The Cartesian equations of a line are 

�nding the �xed point through which it passes, its direction ratios

and also its vector equation.

Watch Video Solution

3x + 1 = 6y − 2 = 1 − z,

https://dl.doubtnut.com/l/_2M0hXhURe7yk
https://dl.doubtnut.com/l/_kw3Q89162X0J
https://dl.doubtnut.com/l/_fyEQujkwiOzw


2. The points A(4, 5, 10), B(2, 3, 4) and C (1, 2,-1) are three vertices of

a parallelogram ABCD. Find the vector equations of the sides AB

and BC and also �nd the coordinates of point D.

Watch Video Solution

3. Write the equation of a line , parallel to the line

 and passing through the point (1,2,3).

Watch Video Solution

= = (z + 3)
x − 2

−3

y + 3

2

4. Find the equation of the line perpendicular to the lines : 

  

and  and passing through the

point (1,1,1) .

→
r = (3 î + 2ĵ − 4k̂) + λ( î + 2ĵ − 2k̂)

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

https://dl.doubtnut.com/l/_fyEQujkwiOzw
https://dl.doubtnut.com/l/_w1WE0Jpcp8d0
https://dl.doubtnut.com/l/_jZ9qDOXJUe8S
https://dl.doubtnut.com/l/_P079UOxHoV2i


Watch Video Solution

5. (i) Find the equations of the straight line passing through the

point (2,3,-1) and is perpendicular to the lines : 

 .  

(ii) Find the equation of the line which intersects the lines : 

 

Perpendicular and passes through the point (1,1,1) .

Watch Video Solution

= = and = =
x − 2

2

y + 1

1

z − 3

−3

x − 3

1

y + 2

1

z − 1

1

= = and = =
x + 2

1

y − 3

2

z + 1

4

x − 1

2

y − 2

3

z − 3

4

6. Find the equation in vector and cartesian form of the line

passing through the point : 

(2,-1, 3) and perpendicular to the lines : 

 and  

 .

W h Vid S l i

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

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

https://dl.doubtnut.com/l/_P079UOxHoV2i
https://dl.doubtnut.com/l/_7AAnO5heACA8
https://dl.doubtnut.com/l/_KjoP6syuphVb


Watch Video Solution

7. Prove that the points A (1,2,3) , B (4,0,4), C (-2,4,2) and (7,-2,5) and

collinear.

Watch Video Solution

8. Show that the following points whose position vectors are given

are collinear : 

(i) 5   

(ii)  .

Watch Video Solution

î + 5k̂, 2 î + ĵ + 3k̂ and − 4 î + 3ĵ − k̂

−2 î + 3ĵ + 5k̂, î + 2ĵ + 3k̂ and 7 î − k̂

9. Find the points on the line through the points A (1,2,3) and B (

5,8 ,15) at a distance of 14 units from the mid-point of AB.

https://dl.doubtnut.com/l/_KjoP6syuphVb
https://dl.doubtnut.com/l/_xfjJQzvZWfHi
https://dl.doubtnut.com/l/_LEPpHlUgyO3h
https://dl.doubtnut.com/l/_7f70wmoiUdhj


Exercise 11 B Long Answer Type Questions Ii

Watch Video Solution

10. Show that the line joining the origin to the point  is

perpendicular to the line determined by the points 

and 

Watch Video Solution

(2, 1, 1)

(3, 5, − 1)

(4, 3, − 1).

1. (i) Find the vector and cartesian equation of the line passing

through the point (1,2,-4) and perpendicular to the two lines : 

 .

(ii) Find the vector and cartesian equations of the line passing

through the point (2,1,3) and perpendicular to the lines : 

 .

= = and = =
x − 8

3

y + 19

−16

z − 10

7

x − 15

3

y − 19

8

z − 5

−5

= = and = =
x − 1

1

y − 2

2
z − 3

3

x

−3

y

2
z

5

https://dl.doubtnut.com/l/_7f70wmoiUdhj
https://dl.doubtnut.com/l/_jlHJu5mtq3Hy
https://dl.doubtnut.com/l/_Bs39dOallMSD


Exercise 11 C Long Answer Type Questions I

Watch Video Solution

2. (i) Find the vector equation of a line passing through a point

with position vector 2  and parallel to the line joining the

points with position vectors 

Also, �nd the cartesian equivalent of the equation. 

(ii) Find the vector equation of a line passing through the point

with position vector  and parallel to the line joining

the points with position vectors .

Also, �nd the cartesian form of the equation.

Watch Video Solution

î − ĵ + k̂

− î + 4ĵ + k̂ and î + 2ĵ + 2k̂.

î − 2ĵ − 3k̂

î − ĵ + 4k̂ and 2 î + ĵ + 2k̂

https://dl.doubtnut.com/l/_Bs39dOallMSD
https://dl.doubtnut.com/l/_wY8Lx4C6wQPk


1. Find the distance of the point (1,-2,3) from the line joining the

points (-1,2,5) and (2,3,4).

Watch Video Solution

2. Find the distance of the point (1,2,3) from the cor-ordinate axes.

Watch Video Solution

3. Find the distance of (-1,2,5) from the plane passing through the

point (3,4,5)and whose direction-ratios are .

Watch Video Solution

< 2, − 3, 6 >

4. 2/ Find the perpendicular distance of the point (1, 0, 0) from the

line Also, and the coordinates of the= =
x − 1

2

y + 1

−3

z + 10

8

https://dl.doubtnut.com/l/_Tp2Kks0fQiws
https://dl.doubtnut.com/l/_J4OE7wcoV8YS
https://dl.doubtnut.com/l/_HFbb2529SaID
https://dl.doubtnut.com/l/_kZJkCmsl71rg


foot of the perpendicular and the equation of the perpendicular.

Watch Video Solution

5. (a) Find the length of the perpendicular from the point (1,2,3) to

the line : 

 . 

(b) Find the perpendicular distance from the point (1,2,3) to the

line : 

Watch Video Solution

= =
x − 6

3

y − 7

2
z − 7
−2

→
r = 6 î + 7ĵ + 7k̂ + λ(3 î + 2ĵ − 2k̂).

6. (a) Find the foot of the perpendicular from the point (i) (2, -1,5)

on the line : 

 = =
x − 11

10

y + 2

−5

z + 8

11

https://dl.doubtnut.com/l/_kZJkCmsl71rg
https://dl.doubtnut.com/l/_pMjXXeM1rLcJ
https://dl.doubtnut.com/l/_uhdvlaSQg0o3


(ii) (0,2,3) on the line  .  

(b) Also, �nd the length of perpendicular in part (ii).

Watch Video Solution

= =
x + 3

5

y − 1

2
z + 4

3

7. Find the coordinates of the foot of the perpendicular drawn

from point  to the join of points 

Watch Video Solution

A(1, 0, 3)

B(4, 7, 1)andC(3, 5, 3).

8.  are three points and D

is the foot of perpendicular from A to BC. Find the coordinates of

D.

Watch Video Solution

A91, 0, 4), B(0, − 11, 3), C(2, − 3, 1)

https://dl.doubtnut.com/l/_uhdvlaSQg0o3
https://dl.doubtnut.com/l/_N2FYPwZKNa7J
https://dl.doubtnut.com/l/_BDvHTUza3Ya7
https://dl.doubtnut.com/l/_PvPXhnFNR47Z


Exercise 11 C Long Answer Type Questions Ii

9. Find the perpendicular distance of an angular point of a cube

from a diagona which does not pass through that angular point.

Watch Video Solution

1. Find the image of the point  in the line 

Watch Video Solution

(1, 6, 3)

= =
x

1

y − 1

2

z − 2

3

2. Let the point P (5,9,3) lie on the top of Qutub Minar , Delhi. Find

the image of the point on the line : 

 .

Watch Video Solution

= =
x − 1

2

y − 2

3

z − 3

4

https://dl.doubtnut.com/l/_PvPXhnFNR47Z
https://dl.doubtnut.com/l/_GEBrbGpJd21U
https://dl.doubtnut.com/l/_VjagoZC5YQUL


3. Find the foot of the perpendicular from the point (1,2,3) to the

line joining the points (6,7,7) and (9,9,5) .

Watch Video Solution

4. Find the length and the foot of the perpendicular drawn from

the point  to the line 

Watch Video Solution

(2, − 1, 5) = =
x − 11

10

y + 2

−4

x + 8

11

5. 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

3

https://dl.doubtnut.com/l/_VjagoZC5YQUL
https://dl.doubtnut.com/l/_4hYSWVnrWNDG
https://dl.doubtnut.com/l/_s3DgGJJCT98h
https://dl.doubtnut.com/l/_frdYieyGQKhU


6. Find the length of the perpendicular drawn from point 

to line 

Watch Video Solution

(2, 3, 4)

= = .
4 − x

2

y

6

1 − z

3

7. Find the equation of the perpendicular from point 

to line . Also, �nd the coordinates of foot of

perpendicular and the length of perpendicular.

Watch Video Solution

(3, − 1, 11)

= =
x

2

y − 2

3

z − 3

4

8. A line passing through the point A with position vector

 is parallel to the vector .

Find the length of the perpendicular drawn on this line from a

point P with position vector .

Watch Video Solution

→
a = 4 î + 2ĵ + 2k̂

→
b = 2 î + 3ĵ + 6k̂

→
r1 = î + 2ĵ + 3k̂

https://dl.doubtnut.com/l/_OlEGmi87qPip
https://dl.doubtnut.com/l/_CgM80OhRCGbz
https://dl.doubtnut.com/l/_UvVDvVl7Ltes


Exercise 11 D Long Answer Type Questions I

1. Find the shortest distance between the following (1-4) lines

whose vector equations are : 

1.   

and .

Watch Video Solution

→
r = î + ĵ + λ(2 î − ĵ + k̂)

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

2. Find the shortest distance between the lines:

 

  

(ii)   

  

(i)
→
r = 3 î + 8ĵ + 3k̂ + λ(3 î − ĵ + k̂)

and
→
r = − 3 î − 7ĵ + 6k̂ + μ( − 3 î + 2ĵ + 4k̂)

( î − ĵ + 2k̂) + λ( − 2 î + ĵ + 3k̂)

and (2 î + 3ĵ − k̂) + μ(3 î − 2ĵ + 2k̂).

https://dl.doubtnut.com/l/_UvVDvVl7Ltes
https://dl.doubtnut.com/l/_2HfyPwNjy3kN
https://dl.doubtnut.com/l/_bdKIr5XZvgoy


(iii)   

and .

Watch Video Solution

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

→
r = (4 î + 5ĵ + 6k̂) + μ(2 î + 3ĵ + k̂)

3. Find the shortest distance between the lines:

  

  

(ii)   

  

(iii)   

and 

Watch Video Solution

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

and
→
r = − 4 î − k̂ + μ(3 î − 2ĵ − 2k̂)

→
r = (4 î − ĵ) + λ( î + 2ĵ − 3k̂)

and
→
r = ( î − ĵ + 2k̂) + μ(2 î + 4ĵ − 5k̂)

→
r = ( î + 2ĵ − 4k̂) + λ(2 î + 3ĵ + 6k̂)

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

4. Find the shortest distance between the following (1-4) lines

whose vector equations are : 

https://dl.doubtnut.com/l/_bdKIr5XZvgoy
https://dl.doubtnut.com/l/_DRaLGnEQLJjJ
https://dl.doubtnut.com/l/_CgUAAUzskHGp


(i)   

and   

(ii)   

and  .

Watch Video Solution

→
r = (λ − 1) î + (λ − 1) ĵ − (1 + λ)k̂

→
r = (1 − μ) î + (2μ − 1) ĵ + (μ + 2)k̂

→
r = (1 + λ) î + (2 − λ) ĵ + (1 + λ)k̂

→
r = 2(1 + μ) î − (1 − μ) ĵ + ( − 1 + 2μ)k̂

5. Consider the equations of the straight lines given by : 

  

 .  

If , 

, then �nd :  

(i)   

(iii)   

(v)   

(vi) the shortest distance between  .

Watch Video Solution

L1 :
→
r = ( î + 2ĵ + k̂) + λ( î − ĵ + k̂)

L2 :
→
r = (2 î − ĵ − k̂) + μ(2 î + ĵ + 2k̂)

→
a1 = î + 2ĵ + k̂,  

→
b1 = î − ĵ + k̂

→
a2 = 2 î − ĵ − k̂,

→
b2 = 2 î + ĵ + 2k̂

→
a2 −

→
a1             (ii)

→
b2 −

→
b1

→
b1 ×

→
b2               (iv)

→
a1 ×

→
a2

(
→
b1 ×

→
b2). (

→
a1 ×

→
a2)

L1 and L2

https://dl.doubtnut.com/l/_CgUAAUzskHGp
https://dl.doubtnut.com/l/_uPOz51GtK6SM


6. Find the shortest distance between the following (6 -7) lines

whose vector equations are : 

  

and  

(ii)   

and   

where t and s are scalars.

Watch Video Solution

(i)
→
r = (1 − t) î + (t − 2) ĵ + (3 − 2t)k̂

→
r = (s + 1) î + (2s − 1) ĵ − (2s + 1)k̂

→
r = (3 − t) î + (4 + 2t) ĵ + (t − 2)k̂

→
r = (1 + s) î + (3s − 7) ĵ + (2s − 2)k̂.

7. Find the shortest distance between the following lines whose

vector equations are : 

(i)   

and  

→
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/_uPOz51GtK6SM
https://dl.doubtnut.com/l/_Q5CkNi5qC5PQ
https://dl.doubtnut.com/l/_U7PaqGLUfES2


(ii)   

.

Watch Video Solution

→
r = 3 î − 15ĵ + 9k̂ + λ(2 î − 7ĵ + 5k̂)

and
→
r = (2μ − 1) î + (1 + μ) ĵ + (9 − 3μ)k̂

8. Find the S.D. between the lines : 

  

(ii)   

(iii)   

(iv)  .

Watch Video Solution

(i) = = and = =
x

2

y

−3
z

1

x − 2

3

y − 1

−5
z + 4

2

= = and = =
x − 1

2

y − 2

3

z − 3

2

x + 1

3

y − 1

2

z − 1

5

= = and = =
x + 1

7

y + 1

−6

z + 1
1

x − 3
1

y − 5

−2

z − 7
1

= = and = =
x − 3

3

y − 8

−1

z − 3
1

x + 3

−3

y + 7

2

z − 6

4

9. Determine whether or not the following pairs of lines intersect : 

 

and .

Watch Video Solution

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

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

https://dl.doubtnut.com/l/_U7PaqGLUfES2
https://dl.doubtnut.com/l/_OLVsjZakaRIx
https://dl.doubtnut.com/l/_5niWxNWaLAYT


Watch Video Solution

10. Determine whether or not the following pairs of lines intersect

: 

  

and 

Watch Video Solution

→
r = (2λ + 1) î − (λ + 1) ĵ + (λ + 1)k̂.

→
r = (3μ + 2) î − (5μ + 5) ĵ + (2μ − 1)k̂.

11. Determine whether or not the following pairs of lines intersect :

.

Watch Video Solution

= = z, = =
x − 1

2

y + 1

3

x + 1

5

y − 2

1

z − 2

0

12. Prove that the lines :  and  

 are coplanar.

W h Vid S l i

= =
x − 1

2

y − 2

3

z − 3

4

= =
x − 2

3

y − 3

4
z − 4

5

https://dl.doubtnut.com/l/_5niWxNWaLAYT
https://dl.doubtnut.com/l/_fk8xT9RawC32
https://dl.doubtnut.com/l/_ApsbPGzAT6HB
https://dl.doubtnut.com/l/_liDtkYlKbwkH


Exercise 11 D Long Answer Type Questions Ii

Watch Video Solution

1. Find the shortest distance and the equation of the shortest

distance between the following two lines : 

 

.

View Text Solution

→
r = ( − î + ĵ + 9k̂) + λ(2 î + ĵ − 3k̂)

and
→
r = (3 î − 15ĵ + 9k̂) + μ(2 î − 7ĵ + 5k̂)

2. Find the shortest distance and the vector equation of the line of

shortest distance between the lines given by : 

 

and  

 

and 

(i)
→
r = ( − 4 î + 4ĵ + k̂) + λ( î + ĵ − k̂)

→
r = ( − 3 î − 8ĵ − 3k̂) + μ(2 î + 3ĵ + 3k̂)

(ii)
→
r = ( − î + 5ĵ) + λ( − î + ĵ + k̂)

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

https://dl.doubtnut.com/l/_liDtkYlKbwkH
https://dl.doubtnut.com/l/_YFA1KmTINXPA
https://dl.doubtnut.com/l/_3agbKLIh5zWQ


View Text Solution

3. Write the vector equations of the following lines and hence

determine the distance between them

Watch Video Solution

= = and = =
x − 1

2

y − 2

3
z + 4

6

x − 3

4

y − 3

6

z + 5

12

4. Show that the lines :   

and   

intersect each other. Also, �nd the their point of intersection.

Watch Video Solution

= =
x + 1

3

y + 3

5

z + 5

7

       = =
x − 2

1
y − 4

3

z − 6

5

5. Show that the lines : 

  
→
r = 3 î + 2ĵ − 4k̂ + λ( î + 2ĵ + 2k̂)

https://dl.doubtnut.com/l/_3agbKLIh5zWQ
https://dl.doubtnut.com/l/_Z3v9XHc03QEd
https://dl.doubtnut.com/l/_2jlz8Fl6uw87
https://dl.doubtnut.com/l/_mJ6dhHKXQA0R


and   

(ii) .  

and   

are intersecting. Hence, �nd their point of intersection.

Watch Video Solution

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

→
r = ( î + ĵ − k̂) + λ(3 î − ĵ)

→
r = (4 î − k̂) + μ(2 î + 3k̂)

6. Show that the lines : 

(a)  

(b)   

and  do not intersect.

Watch Video Solution

= and = =
x − 1

3

y + 1

5

x − 2

4

y − 1

3

z + 1

−2
→
r = ( î + ĵ) + λ(2 î − k̂)

→
r = (2 î − ĵ) + μ( î + k̂ − k̂)

7. Find the shortest distance between the lines

 .

Watch Video Solution

= = and = =
x − 1

2

y − 2

3

z − 3

4

x − 2

3

y − 4

4

z − 5

5

https://dl.doubtnut.com/l/_mJ6dhHKXQA0R
https://dl.doubtnut.com/l/_54CBkQ4FSDwR
https://dl.doubtnut.com/l/_6Y7B3FBuCTch


Watch Video Solution

8. Find the equation of the plane containing the lines

Watch Video Solution

= = and = = .
x − 5

4

y − 7

4

z + 3

−5

x − 8

7

y − 4

1

z − 5

3

9. Show that the lines and 

are coplanar.

Watch Video Solution

= =
x − a + d

α − δ

y − a

α

z − a − d

α + δ

= =
x − b + c

β − γ

y − b

β

z − b − c

β + γ

10. Find the equations of the lines joining the following pair of

vertices and then �nd its shortest distance between the lines : 

(i) (0,0,0), (1,0,2) (ii) (1,3,0), (0,3,0).

Watch Video Solution

https://dl.doubtnut.com/l/_6Y7B3FBuCTch
https://dl.doubtnut.com/l/_MPN4tPDsNyEo
https://dl.doubtnut.com/l/_RC2yaPRALBr9
https://dl.doubtnut.com/l/_SFCsDpePbbDj


Exercise 11 E Short Answer Type Questions

1. Find the vector equation of a plane which is at a distance of 7

units from the origin and which is normal to the vector

. 

(ii) Find the vector equation of a plane , which is at a distance of 5

units from the origin and its normal vector is 

2 .

Watch Video Solution

3 î + 5ĵ − 6k̂

î − 3ĵ + 6k̂

2. Find the vector equation of the line through the origin, which is

perpendicular to the plane  = 3 .

Watch Video Solution

→
r . ( î − 2ĵ + k̂)

https://dl.doubtnut.com/l/_SFCsDpePbbDj
https://dl.doubtnut.com/l/_xh5b0420Kr22
https://dl.doubtnut.com/l/_R7ojWJp5yXEi
https://dl.doubtnut.com/l/_aui1IviwTOEk


3. Find the distance of the point (2,3,4) from the plane : 

Watch Video Solution

→
r . (3 î − 6ĵ + 2k̂) = − 11.

4. (i) Find the distance from (1,2,3 ) to the plane 2x + 3y - z + 2 = 0 . 

Find the length of perpendicular drawn from the origin to the

plane 2x - 3y + 6z + 21 = 0.

Watch Video Solution

5. Find the angle between the planes : 

(i) 3 x - 6y - 2z = 7  2x + y - 2z = 5 

(ii) 4 x + 8y + z = 8  and y + z = 4  

(iii) 2 x - y + z =6  and x + y + 2z = 7 .

Watch Video Solution

   

   

    

https://dl.doubtnut.com/l/_aui1IviwTOEk
https://dl.doubtnut.com/l/_nMqukMgmXohE
https://dl.doubtnut.com/l/_e6J1WRhddWY8


6. Angle between the planes:

(i)  = 0  

(ii) 

Watch Video Solution

→
r . ( î − 2ĵ − k̂) = 1 and

→
r . (3 î − 6ĵ + 2k̂)

→
r . (2 î + 2ĵ − 3k̂) = 5 and

→
r . (3 î − 3ĵ + 5k̂) = 3

7. (i) The position vectors of two points A and B are

 respectively. Find the vector

equation of the plane passing throug B and perpendicular to .  

(ii) Find the vector equation of the plane through the point (2,0, -1)

and perpendicular to the line joining the two points (1,2,3,) and (3,

-1, 6).

Watch Video Solution

3 î + ĵ + 2k̂ and î − 2ĵ − 4k̂

−−→
AB

https://dl.doubtnut.com/l/_e6J1WRhddWY8
https://dl.doubtnut.com/l/_WeVvN5QdcRFs
https://dl.doubtnut.com/l/_3WGLoixPJ4dZ


8. Find the equation of the plane passing through the point

 and perpendicular to the line joining the points 

 �nd also the perpendicular distance of the

origin from this plane.

Watch Video Solution

(1, 2, 1)

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

9. Find the vector and Cartesian equations of the plane which

passes through the point (5,2-4) and perpendicular to the line

with direction ratios 2,3,-1.

Watch Video Solution

10. Find the vector and cartesian equation of the plane : 

(i) that passes through the point (5,2,-4) and perpendicular to the

line with direction-ratios  < 2, 3, − 1 >

https://dl.doubtnut.com/l/_bEWd52HXpQHb
https://dl.doubtnut.com/l/_DrQcATZmQ2Co
https://dl.doubtnut.com/l/_4eeeaikhHQHH


(ii) that passes through the point (1,0, -2) and the normal to the

plane is   

(iii) that passes through the point (1,4,6) and the normal vector to

the plane is 

Watch Video Solution

î + ĵ − k̂

î − 2ĵ + k̂.

11. Find the length of the perpendicular from the point (2,3,7) to

the plane 3 x - y - z = 7 . Also , �nd the co-ordinates of the foot of

the perpendicular .

Watch Video Solution

12. In the following, �nd the distance of each of the given points

from the corresponding given planes : 

https://dl.doubtnut.com/l/_4eeeaikhHQHH
https://dl.doubtnut.com/l/_OB1eqc1BhRLG
https://dl.doubtnut.com/l/_Ni3Qf6f1Kztc


Watch Video Solution

Point Plane

(i) (0,0,0) 2x − y + 2z + 1 = 0

(ii)(3, − 2, 1) 2x − y + 2z + 3 = 0

(iii)( − 6, 0, 0) 2x − 3y + 6z − 2 = 0

(iv)(2, 3, − 5) x + 2y − 2z = 9.

13. In the following, determine the direction-cosines of the normal

to the plane and the distance from the origin : 

(i) z = 2 (ii) 5y + 8 = 0.

Watch Video Solution

14. If the points  be

equidistant from the plane  , then

�nd the value of p.

Watch Video Solution

(1,  1,  p)  and  (  3,  0,  1)

→ r

.

3 î + 4ĵ − 12k̂ + 13 = 0

https://dl.doubtnut.com/l/_Ni3Qf6f1Kztc
https://dl.doubtnut.com/l/_lxdWksgipkVv
https://dl.doubtnut.com/l/_92ISEO2zF6LF


15. In the following cases, �nd the co-ordinates of the foot of the

perpendicular drawn from the origin to the plane : 

(i) 2x + 3y + 4z - 12 = 0 

(ii) 3y + 4z - 6 = 0 

(iii) x + y + z = 1 

(iv) 5y + 8 = 0.

Watch Video Solution

16. Find the length and the foot of the perpendicular from the

point P(7,14,5) to the plane (2x+4y-z=2). Also, �nd the image of the

point P in the plane.

Watch Video Solution

https://dl.doubtnut.com/l/_c2fcCv0kvY8x
https://dl.doubtnut.com/l/_faOTM2BZoLbh


17. (i) Find the vector equation of the line passing through (1,2,3)

and parallel to the planes : 

 = 6 .  

(ii) Find the vector equation of the straight line passing through

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

.

Watch Video Solution

→
r . ( î − ĵ + 2k̂) = 5 and

→
r . (3 î + ĵ + k̂)

→
r . ( î + 2ĵ − 5k̂) + 9 = 0

18. (i) Find the equations of the plane passing through (a,b,c) and

parallel to the plane   

(ii) Find the vector equation of the plane through the point

 and parallel to the plane .

Watch Video Solution

→
r . ( î + ĵ + k̂) = 2.

î + ĵ + k̂
→
r . (2 î − ĵ + 2k̂) = 5

https://dl.doubtnut.com/l/_5THgMewscGP8
https://dl.doubtnut.com/l/_UOjGIJgX8lig


19. Find the vector and catesian equations of the plane containing

the lines : 

  

and .

Watch Video Solution

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

→
r = 3 î + 3ĵ − 7k̂ + μ(3 î − 2ĵ + 5k̂)

20. Find the angle between the lines

Watch Video Solution

x − 2y + z = 0 = x + 2y − 2zandx + 2y + z = 0 = 3x + 9y + 5z.

21. Show that the line 3x - 2y + 5 = 0 , y + 3z - 15 = 0 and

 are perpendicular to each other .

Watch Video Solution

= =
x − 1

5

y + 5

−3
z

1

https://dl.doubtnut.com/l/_AB0uje8WHv9b
https://dl.doubtnut.com/l/_9Nz5B9TDDb3u
https://dl.doubtnut.com/l/_swcfpK7FLzeO


Exercise 11 E Long Answer Type Questions I

22. Find the equations of the line passing through the point (1, -2,

3) and parallel to the planes : 

x - y + 2z = 5 and 3x + 2y - z = 6 .

Watch Video Solution

23. Find the equation of the plane which bisects the line segment

joining the points (-1, 2, 3) and (3, -5, 6) at right angles.

Watch Video Solution

1. (A) Find the equation of the plane through the intersection of

the plane : 

3x - y + 2z - 4 = 0 and x + y + z - 2 = 0 

https://dl.doubtnut.com/l/_FlyqqWRpUNTw
https://dl.doubtnut.com/l/_7GmaRy9zX3Dw
https://dl.doubtnut.com/l/_04MrvZ5J8MiQ


and the point (2,2,1). 

(b) Find the vector equation of the plane through the intersection

of the planes : 

 at the

point. (1,1,1).

Watch Video Solution

→
r . ( î + ĵ + k̂) = 6   and    

→
r . (2 î + 3ĵ + 4k̂) = − 5

2. Find the vector equation of the following planes in cartesian

form : 

.

Watch Video Solution

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

3. Find the equations of the plane that passes through three

points (1,1,0),(1,2,1),(-2,2,-1).

Watch Video Solution

https://dl.doubtnut.com/l/_04MrvZ5J8MiQ
https://dl.doubtnut.com/l/_vNckNt1lE7Ew
https://dl.doubtnut.com/l/_Z4QK8tXKzWzg


4. Find the equations of the faces of the tetrahedron whose

vertices are the points: 

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

View Text Solution

5. (i) Find the distance of the point P (6,5,9) from the plane

determined by the points A (3,-1,2) B (5,2,4) and C (-1,-1,6). 

(ii) Find the distance between the point (7,2,4) and the plane

determined by the points. 

A (2,5,-3) B (-2,-3,5) and C (5,3,-3,) .

Watch Video Solution

https://dl.doubtnut.com/l/_Z4QK8tXKzWzg
https://dl.doubtnut.com/l/_AsG0LoZLCm4C
https://dl.doubtnut.com/l/_H2rd2X7U64Hp


6. (i) Find the equation of the plane through the points (2,-3,1) and

(5,2,-1) and perpendicular to the plane x -2y + 4z = 10 . 

(ii) Find the vector equation of the plane through the points (2,1,-1)

and (-1,3,4) and perpendicular to the plane x - 2y + 4z = 10.

Watch Video Solution

7. Find the Cartesian equation of the plane passing through the

points  and  and parallel to the line 

Watch Video Solution

A (0, 0, 0) b(3, − 1, 2)

= =
x − 4

1

y + 3

−4

z + 1

7

8. (a) show that the following four points are coplanar : 

(i) (4,5,1), (0,-1,-1) ,(3,9,4) and (-4,4,4) 

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

https://dl.doubtnut.com/l/_rnMisPN5uKt3
https://dl.doubtnut.com/l/_GqesxX17xLKz
https://dl.doubtnut.com/l/_C3zkBpW13FSN


(b) Show that the four points : (0,-1,-1), (4,5,1), (3,9,4) and (-4,4,4) are

coplanar. 

Also,�nd the equation of the plane containing them .

Watch Video Solution

9. The foot of the perpendicular drawn from the origin to a plane

is (2, -3, -4). Find the equation of the plane.

Watch Video Solution

10. (I) Find the foot and length of the perpendicular from the point

(3,4,5) to the plane : 

2 x - 5y + 3z = 39 . 

(ii) Find the length and the foot of the perpendicular from the

point (7,14,5) to the plane 2x + 4y - z = 2 .

Watch Video Solution

https://dl.doubtnut.com/l/_C3zkBpW13FSN
https://dl.doubtnut.com/l/_2PfHUsurzAIW
https://dl.doubtnut.com/l/_VJqXW3Zdn08J


11. �nd the coordinates of point where the line through (3,-4,-5)

and (2,-3,1) crosses the plane .

Watch Video Solution

2x + y + z = 7

12. If x co-ordinate of a point on the line joining points (2,2,1) and

(5,1,-2) is 4, then its z co-ordinate will be

A. 1

B. 

C. 2

D. 

Answer: B

Watch Video Solution

−1

−2

https://dl.doubtnut.com/l/_VJqXW3Zdn08J
https://dl.doubtnut.com/l/_HXqDZ36jRpZH
https://dl.doubtnut.com/l/_gtFHZhtxVegj


13. (i) Find the equation of the plane passing through the

intersection of the planes : 

2x - 7y + 4z = 3 and 3x - 5y + 4z + 11 = 0 and the point (-2, 1,3). 

(ii) Find the equation of plane through the intersection of planes : 

3x - y + 2z - 4 = 0 and x + y + z - 2 = 0 and the point (2,2,1) .

Watch Video Solution

14. (i) Find the vector equation of the plane through the

intersection of the planes : 

  

and the point (1,1,1). 

(ii) Find the equation of the plane which contains the line of

intersection of the planes : 

  

→
r . ( î + ĵ + k̂) = 6,

→
r . (2 î + 3ĵ + 4k̂) = − 5

→
r . ( î + 2ĵ + 3k̂) − 4 = 0.

→
r . (2 î + ĵ − k̂) + 5 = 0

https://dl.doubtnut.com/l/_gtFHZhtxVegj
https://dl.doubtnut.com/l/_Ss0bsqhiGxm2
https://dl.doubtnut.com/l/_tj8HqRVlOJNz


and which is perpendicular to the plane : 

 + 8 = 0 . 

(iii) Find the equation the plane passing through the intersection

of the planes x + y + z = 6 and 2x + 3y + 4z + 5 = 0 and the point

(1,1,1) .

Watch Video Solution

→
r . (5 î + 3ĵ − 6k̂)

15. Find the equation of the plane through the line of intersection

of the planes  which is

perpendicular to the plane 

Watch Video Solution

x + y + z = 1 and 2x + 3y + 4z = 5

x − y + z = 0

16. Find the equation of a plane through the intersection of the

planes : 

https://dl.doubtnut.com/l/_tj8HqRVlOJNz
https://dl.doubtnut.com/l/_dDL4SY7gsat8
https://dl.doubtnut.com/l/_HQUw7XNyPPfw


  

and passing through the point (2,1,3).

Watch Video Solution

→
r (2 î + ĵ + 3k̂) = 7 and

→
r . (2 î + 3ĵ + 3k̂) = 9

17. Find the equation of the plane passing through the line of

intersection of the planes  and 

, whose perpendicular distance from the

origin is unity.

Watch Video Solution

→
r . ( î + 3ĵ) − 6 = 0

→
r . (3 î − ĵ − 4k̂) = 0

18. Find the equation of the plane passing through the line of

intersection of the planes : 

2x + y - z = 3 and 5x - 3y + 4z = 9 

and parallel to the line .

Watch Video Solution

= =
x − 1

2

y − 3

4

z − 5

5

https://dl.doubtnut.com/l/_HQUw7XNyPPfw
https://dl.doubtnut.com/l/_IuXQM2J56I4v
https://dl.doubtnut.com/l/_NMGs9201J6hU


Watch Video Solution

19. Find the equation of the plane passing through the

intersection of the planes

 and perpendicular

to the plane 

Watch Video Solution

2x + 3y − z + 1 = 0andx + y − 2z + 3 = 0

3x − y − 2z − 4 = 0.

20. (i) Find the equation of the plane passing through (1,-1,2) and

perpendicular to the planes : 

2 x + 3y - 2z = 5 , x + 2y - 3z = 8 . 

(ii) �nd the equation of the plane passing through the point (1,1,-1)

and perpendicular to each of the planes : 

x + 2y + 3z - 7 = 0 and 2x - 3y + 4z = 0 . 

(iii) Find the equation of the plane passing through the point

https://dl.doubtnut.com/l/_NMGs9201J6hU
https://dl.doubtnut.com/l/_uxlDwrkHZbpD
https://dl.doubtnut.com/l/_1ALXOG1twWCn


Exercise 11 E Long Answer Type Questions Ii

(-1,-1,2) and perpendicular to the planes : 

3x + 2y - 3z = 1 and 5x - 4y + z = 5.

Watch Video Solution

1. (i) Find the distance of the point (-2,3,-4) from the line : 

  

measured parallel to the plane   

(ii) Find the distance of the point  from the line :  

  

measured parallel to the plane 

Watch Video Solution

= = ,
x + 2

3

2y + 3

4
3z + 4

5

4x + 12y − 3z + 1 = 0.

−2 î + 3ĵ − 4k̂

→
r = î + 2ĵ − k̂ + λ( î + 3ĵ − 9k̂)

x − y + 2z − 3 = 0

https://dl.doubtnut.com/l/_1ALXOG1twWCn
https://dl.doubtnut.com/l/_KO55zPr2Ik8X


2. Find the ratio in which the line-segment joining the points : 

(i) (2,1,5) and (3,4,3) is divided by the plane : 

x + y - z =   

(ii) (1,2,3) and (-3,4,-5) is divided by the xy-plane

Watch Video Solution

1

2

3. Find the equation of the plane passing through the point

 and perpendicular to the line joining the points 

 �nd also the perpendicular distance of the

origin from this plane.

Watch Video Solution

(1, 2, 1)

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

4. Find the image of the point : 

(i) (2,-3,2) in the plane 2x + y - 3z = 10 

https://dl.doubtnut.com/l/_6tL3ucfPVrKk
https://dl.doubtnut.com/l/_7nSacZDHon8X
https://dl.doubtnut.com/l/_q8NSM1yhxB0R


(ii) (1,2,3) in the plane x + 2y + 4z = 38 

(iii) (2,-1,3) in the plane 3x - 2y - z = 9.

Watch Video Solution

5. (i) Find the co-ordinates of foot of perpendicular drawn from

the point (2,3,5) on the plane given by the equation : 

2x - 3y + 4z + 10 = 0. 

(ii) Find the distance between the point (2,3,-1) and foot of

perpendicular drawn from (3,1,-1) to the plane x -y + 3z = 10.

Watch Video Solution

6. The foot of the perpendicular drawn from origin to a plane is

(4,-2,5). 

(a) How far is the plane from the origin ? 

https://dl.doubtnut.com/l/_q8NSM1yhxB0R
https://dl.doubtnut.com/l/_T6R2TtGxC2sM
https://dl.doubtnut.com/l/_1H0a1n9BJAfe


(b) Find a unit vector perpendicular to that plane. 

(c) Obtain the equation of the plane in general form.

Watch Video Solution

7. Find the co-ordinates of the foot of the perpendicular Q drawn

from P (3,2,1) so that plane 2x - y + z + 1 = 0. Also, �nd the distance

PQ and the image of the point P treating this plane as a mirror.

Watch Video Solution

8. Find the length and the foot of the perpendicular from the

point P(7,14,5) to the plane (2x+4y-z=2). Also, �nd the image of the

point P in the plane.

Watch Video Solution

https://dl.doubtnut.com/l/_1H0a1n9BJAfe
https://dl.doubtnut.com/l/_1vTHfWM6pbek
https://dl.doubtnut.com/l/_xZ8AsnJK7Rj9
https://dl.doubtnut.com/l/_6kHa6NvrBUkV


9. Find the distance of the point P (1,2,3) from its image in the

plane x + 2y + 4z = 38.

Watch Video Solution

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

 and (2-3,1) crosses the plane passing through the

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

Watch Video Solution

(3, − 4, − 5)

11. (i) A variable plane, which remains at a constant distance '3p'

from the origin cuts the co-ordinate axes at A, B, C. Show that the

locus of the centroid of the triangle ABC is : 

 . 

(ii) A variable is at a constant distance 'p' from the origin and

meets the axes in A, B, C respectively, then show that locus of the

+ + =
1

x2

1

y2

1

z2

1

p2

https://dl.doubtnut.com/l/_6kHa6NvrBUkV
https://dl.doubtnut.com/l/_dNCgkEAQVVy5
https://dl.doubtnut.com/l/_LmUaqov7mMbB


centroid of th triangle ABC is : 

Watch Video Solution

+ + = .
1

x2

1

y2

1

z2

9

p2

12. If a plane has intercepts a,b,c on axes and is at a distance of p

units from the origin then prove that 

Watch Video Solution

+ + =
1

a2

1

b2

1

c2

1

p2

13. A variable plane passes through a �xed point (a,b,c) and meets

the co-ordinate axes in A, B, C. Show that the locus of the point

common to the planes through A, B, C parallel to the co-ordiante

planes is .

Watch Video Solution

+ + = 1
a

x

b

y

c

z

https://dl.doubtnut.com/l/_LmUaqov7mMbB
https://dl.doubtnut.com/l/_eUe4uyMyYYmr
https://dl.doubtnut.com/l/_SGANZaGRNIpI
https://dl.doubtnut.com/l/_tsxARg0HN7my


14. A variable plane moves in such a way that the sum of the

reciprocals of its intercepts on the three coordinate axes is

constant. Show that the plane passes through a �xed point.

Watch Video Solution

15. Di�erentiate

Watch Video Solution

etan x cos x

16. Find the equations of the bisectors of the angles between the

planes  and

specify the plane which bisects the acute angle and the plane

which bisects the obtuse angle.

Watch Video Solution

2x − y + 2z + 3 = 0and3x − 2y + 6z + 8 = 0

https://dl.doubtnut.com/l/_tsxARg0HN7my
https://dl.doubtnut.com/l/_gnaZEjKbXRUv
https://dl.doubtnut.com/l/_qGIEXcUrdhg9
https://dl.doubtnut.com/l/_LDthBmuqBi69


Exercise 11 F Long Answer Type Questions I

17. In the following determine whether the given planes are

parallel or perpendicular and in case they are neither, �nd the

angles between them : 

(i) 7x + 5y + 6z + 30 = 0 and 3x - y - 10z + 4 = 0 

(ii) 2x + y + 3z - 2 = 0 and x - 2y + 5 = 0 

(iii) 2x - 2y + 4z + 5 = 0 and 3x - 3y + 6z - 1 = 0 

(iv) 2x - y + 3z - 1 = 0 and 2x - y + 3z + 3 = 0 

(v) 4x + 8y + z - 8 = 0 and y + z - 4 = 0.

Watch Video Solution

1. Find the angle between the lines in which the planes : 

3x - 7y - 5z = 1, 5x - 13y + 3z + 2 = 0 

cut the plane 8x - 11y + 2z = 0 .

W t h Vid S l ti

https://dl.doubtnut.com/l/_LDthBmuqBi69
https://dl.doubtnut.com/l/_Cs7qs1vNXrZU


Watch Video Solution

2. (i) show that the line : 

  

lies in the plane . 

(ii) Show that the line : 

  

lies in the plane 

Watch Video Solution

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

→
r . (3 î + ĵ − k̂) + 2 = 0

→
r = î + ĵ + λ(2 î + ĵ + 4k̂)

→
r . ( î + 2ĵ − k̂) = 3.

3. Find the value of 'm' for which the line

 is parallel to the plane  

 = 4.

Watch Video Solution

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

→
r . (mî + 3ĵ + k̂)

https://dl.doubtnut.com/l/_Cs7qs1vNXrZU
https://dl.doubtnut.com/l/_yd4ieCQHQgGW
https://dl.doubtnut.com/l/_4mJMz9jvz85I
https://dl.doubtnut.com/l/_RW5pP7WaGErk


4. Find the vector equationof the line passing through the point

(3,1,2) and perpendicular to the plane . Find

also the point of intersection of this line and the plane.

Watch Video Solution

→
r . (2 î − ĵ + k̂ = 4

5. Find the coordinates of the point where the line

 meets the plane 

Watch Video Solution

= =
x+1\ 

2

y+2

3

z+3

4
x+y + 4z = 6.

6. (i) Find the angle between the line : 

  

and the plane : . 

(ii) Fiind the angle between the line joining (3,-4,-2)and (12,2,0) and

the plane 

Watch Video Solution

(2 î + 3ĵ + 4k̂) + λ(2 î + 3ĵ + 4k̂)

→
r . ( î + ĵ + k̂) = 5

→
r . ( î + ĵ + k̂) = 4

https://dl.doubtnut.com/l/_RW5pP7WaGErk
https://dl.doubtnut.com/l/_uMXVzpITHikR
https://dl.doubtnut.com/l/_CEfHj267GESl


Watch Video Solution

7. (i) Find the angle between the line : 

 and the plane 10x + 12y - 11z = 3  

(ii) Find the angle between the line : 

 and the plane 2x + y - 3z + 4 =0 .  

(iii) Find the angle between the plane 2x + 4y - z = 8 and line

  

(iv) Find the angle between the line 

and the plane 3x - 5y + 2z = 10 .

Watch Video Solution

= =
x + 1

2

y

3

z − 3

6

= =
x + 1

2

y − 1

2

z − 2

4

= =
x − 1

2

2 − y

7

3z + 6

12

= =
x − 1

3

3 − y

−1

3z + 1

6

8. Find the distance of the points  form the

point of intersection of the line  and

plane 

Watch Video Solution

( − 1, − 5, − 10)

= =
x − 2

3

y + 1

4

z − 2
12

x − y + z = 5

https://dl.doubtnut.com/l/_CEfHj267GESl
https://dl.doubtnut.com/l/_BpnOrPHoPB8F
https://dl.doubtnut.com/l/_KTGRsnFgDNbl


9. (i) Find the distance of the point (-1,-5,-10) from the point of

intersection of the line

 and the plane 

  

(ii) Find the distance of the point with position vector 

 from the point of intersection of the line 

 and the plane 

  

(iii) Find the distance of the point (2,12, 5) from the point of

intersection of the line . 

 

and the plane 

Watch Video Solution

→
r = (2 î − ĵ + 2k̂) + λ(3 î + 4ĵ + 12k̂)

→
r . ( î − ĵ + k̂) = 5.

− î − 5ĵ − 10k̂

→
r = (2 î − ĵ + 2k̂) + λ(3 î + 4ĵ + 12k̂)

→
r . ( î − ĵ + k̂) = 5.

→
r = 2 î − 4ĵ + 2k̂ + λ(3 î + 4ĵ + 12k̂)

→
r . ( î − 2ĵ + k̂) = 0.

https://dl.doubtnut.com/l/_KTGRsnFgDNbl
https://dl.doubtnut.com/l/_9COWPxyP8DUY


10. Find the distance between the point with position vector

 and the point of intersection of the line 

 with the plane 

Watch Video Solution

î − 5ĵ − 10k̂

= =
x − 2

3

y + 1

4

z − 2

12
x − y + z = 5.

11. Find the vector and cartesian equation of the line passing

through the point P (1,2,3) and parallel to the planes : 

 

Watch Video Solution

→
r . ( î − ĵ + 2k̂) = 5.

→
r . (3 î + ĵ + k̂) = 6.

12. Find the vector equation of the line passing through (1, 2, 3)

and perpendicular to the plane  .

Watch Video Solution

→ r

.

î + 2ĵ − 5k̂ + 9 = 0

https://dl.doubtnut.com/l/_66Q9kOk9j3x2
https://dl.doubtnut.com/l/_a0zA9REsDK4o
https://dl.doubtnut.com/l/_XUPSEiPiL3mQ


13. Find the Cartesian equation of the plane passing through the

points  and  and parallel to the line 

Watch Video Solution

A (0, 0, 0) b(3, − 1, 2)

= =
x − 4

1

y + 3

−4

z + 1

7

14. Find the equation of the plane through the points

 and parallel to the line 

 .

Watch Video Solution

(1, 0, − 1), (3, 2, 2)

= =
x − 1

1

y − 1

−2

z − 2

3

15. Find the equation of the plane containing the line. : 

  

and the point (0,6,0).

Watch Video Solution

= =
x + 2

2

y + 3

3

z − 4

−2

https://dl.doubtnut.com/l/_epnV2plHT1b2
https://dl.doubtnut.com/l/_iELMVBdnmV4u
https://dl.doubtnut.com/l/_l2hdRdaiRIJm


16. Find the equation of the plane which contains two parallel to

lines 

Watch Video Solution

= =  and  = = .
x − 4

1

y − 3

−4

z − 2

5

x − 3

1

y + 2

−4

z

5

17. Find the vector and cartesian equations of the plane containing

the lines : 

 and  

.

Watch Video Solution

→
r = î + 2ĵ − 4k̂ + λ(2 î + 3ĵ + 6k̂)

→
r = 3 î + 3ĵ − 5k̂ + μ( − 2ĵ + 3ĵ + 8k̂)

18. Find the equation of the plane through the point (1,1,1) and

perpendicular to the plane : 

x - 2y + z = 2, 4x + 3y -z + 1 = 0 .

https://dl.doubtnut.com/l/_l2hdRdaiRIJm
https://dl.doubtnut.com/l/_bJ36ayopS8wz
https://dl.doubtnut.com/l/_ELneIh2gTK1r
https://dl.doubtnut.com/l/_E0peMAZEw7km


Watch Video Solution

19. The line draw from points (4,-1,2) to the points (-3,2,3)meets and

a palne at right angle at the points (-10,5,4), then the equation of

plane is

Watch Video Solution

20. (a) Find the length and the foot of the perpendicular from : 

P (1,1,2) to the plane 2x - 2y + 4z + 5 = 0 

(b) Find the co-ordinates of the foot of the perpendicular drawn

from the origin to the plane 2x - 3y + 4z - 6 = 0.

Watch Video Solution

https://dl.doubtnut.com/l/_E0peMAZEw7km
https://dl.doubtnut.com/l/_ncQ0R8hoTtRF
https://dl.doubtnut.com/l/_K9QYc8WNR0ug


Exercise 11 F Long Answer Type Questions Ii

21. Find the co-ordinates of the foot of the perpendicular from the

point (2,3,7) to the plane 3x - y - z = 7 . Also �nd the length of the

perpendicular.

Watch Video Solution

1. Find the equation of the plane containing the line:

 and perpendicular to the plane 2 x - y

+ 2z - 3 = 0.

Watch Video Solution

= =
x − 1

3

y + 2

1

z − 3

2

2. show that the line whose vectors equation is

 is parallel to the plane→
r = (2 î − 2ĵ + 3k̂) + λ( î − ĵ + 4k̂)

https://dl.doubtnut.com/l/_Rl6nNJXIcsvI
https://dl.doubtnut.com/l/_UJKUkkmRCC2k
https://dl.doubtnut.com/l/_pyouUjOXmaUo


whose vectors equation is . Find also the

distance between them.

Watch Video Solution

→
r . ( î + 5ĵ + k̂) = 5

3. State when the line  is parallel to the plane 

 Show that the line  is

parallel to the plane  = 3. Also, �nd the distance

between the line and the plane.

Watch Video Solution

→
r =

→
a + λ

→
b

→
r .

→
n = d.

→
r = î + ĵλ(3 î − ĵ + 2k̂)

→
r . (2 î + k̂)

4. Find the equations of the line through (-1,3,2) and perpendicular

to the plane x + 2y + 2z = 3, the length of the perpendicular and

co-ordinates of its foot.

Watch Video Solution

https://dl.doubtnut.com/l/_pyouUjOXmaUo
https://dl.doubtnut.com/l/_ytbaOUfkJ8eC
https://dl.doubtnut.com/l/_5l6KNTAnEeGn


5. Find the vector equationof the line passing through the point

(3,1,2) and perpendicular to the plane . Find

also the point of intersection of this line and the plane.

Watch Video Solution

→
r . (2 î − ĵ + k̂ = 4

6. Find the vector equation of a line passing through the point

with position vector  and perpendicular to the

plane  + 2 = 0. Also �nd the point of

intersection of this line and the plane.

Watch Video Solution

(2 î − 3ĵ − 5k̂)

→
r . (6 î − 3ĵ − 5k̂)

7. Find the coordinates of the point, where the line

 intersects the plane = =
x − 2

3

y + 1

4

z − 2

2

https://dl.doubtnut.com/l/_2fvYiw5IRJAk
https://dl.doubtnut.com/l/_hhYAb8iBLO4C
https://dl.doubtnut.com/l/_wMt3mbhXkftt


 . Also �nd the angle between the line and the

plane.

Watch Video Solution

x − y + z − 5 = 0

8. Find the length of the perpendicular from the point  to

the line 

Watch Video Solution

(1, 2, 3)

= = .
x − 6

3

y − 7

2
z − 7
−2

9. Find the point , where the line joining the points (1,3,4) and

(-3,5,2) intersects the plane   

Is the point equidistant from the given points ?

Watch Video Solution

→
r . (2 î + ĵ + k̂) + 3 = 0.

https://dl.doubtnut.com/l/_wMt3mbhXkftt
https://dl.doubtnut.com/l/_z7cTtjKkXMxQ
https://dl.doubtnut.com/l/_QGowhjbX70lR


10. Find the co-ordinates of the point where the line joining the

points (1,-2,3) and (2,-1,5) cuts the plane x - 2y + 3z = 19, Hence, �nd

the distance of this point from the point (5,4,1).

Watch Video Solution

11. Find the equation fo the plane passing through the point (1,1,1)

and containing the line : 

. 

Also , show that the plane contains the line : 

.

Watch Video Solution

→
r = ( − 3 î + ĵ + 5k̂) + λ(3 î − ĵ + 5k̂)

→
r = ( − î + 2ĵ + 5k̂) + λ( î − 2ĵ − 5k̂)

12. Find the equation of the plane passing through the point A

(1,2,1) and perpendicular to the line joining the points P(1,4,2) and

https://dl.doubtnut.com/l/_sUrdqWxDfqWg
https://dl.doubtnut.com/l/_VdRVUpxYYOPU
https://dl.doubtnut.com/l/_LDDXGWT42c9l


Objective Type Questions A Multiple Choice Questions

Q(2,3,5) . 

Also, Find also the perpendicular distance of the plane from te line

: 

.

Watch Video Solution

= =
x + 3

2

y − 5

−1
z − 7
−1

13. Find the vector equation of the plane passing through three

points with position vectors

. Also �nd the co-

ordinates of the point of intersection of this plane and the line

 .

Watch Video Solution

î + ĵ − 2k̂, 2 î − ĵ + k̂ and î + 2ĵ + k̂

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

https://dl.doubtnut.com/l/_LDDXGWT42c9l
https://dl.doubtnut.com/l/_gqzRTaJylQKp


1. Distance between two planes : 

2x + 3y + 4z = 5 and 4x + 6y + 8z = 12 is :

A. 2 units

B. 4 units

C. 8 units

D.  units.

Answer: D

Watch Video Solution

1

29

2. The planes 2x - y + 4z = 3 and 5x - 2.5y + 10z = 6 are :

A. perpendicular

B. parallel

https://dl.doubtnut.com/l/_7rw0gPvOIKOF
https://dl.doubtnut.com/l/_eNbDnSZz7vST


C. intersect along y - axis

D. passes through .

Answer: B

Watch Video Solution

(0, 0, )
5

4

3. The co-ordinates of the foot of the perpendicular drawn from

the point (2,5,7) on the x-axis are given by :

A. (2,0,0)

B. (0,5,0)

C. (0,0,7)

D. (0,5,7)

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_eNbDnSZz7vST
https://dl.doubtnut.com/l/_rAlPD7jeAyM6


4. If  are the angles that a line makes with the positive

direction of x, y, z axis, respectively, then the direction-cosines of

the line are :

A. 

B. 

C. 

D. .

Answer: B

Watch Video Solution

α, β, γ

< sin α, sinβ, sinγ >

< cosα, cos β, cos γ >

< tanα, tanβ, tanγ >

< cos2 α, cos2 β, cos2 γ >

5. The distance of the point P(a,b,c)` from the x-axis is

https://dl.doubtnut.com/l/_rAlPD7jeAyM6
https://dl.doubtnut.com/l/_wuFSZvmDon7u
https://dl.doubtnut.com/l/_WsIAgElVaa1L


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

√a2 + c2

√a2 + b2

√b2 + c2

b2 + c2

6. If the direction cosines of a line are k, k and k, then :

A. k  0

B. 0  k  1

C. k = 1

D. .

>

< <

k = or −
1

√3

1

√3

https://dl.doubtnut.com/l/_WsIAgElVaa1L
https://dl.doubtnut.com/l/_NKKH8bTNPnLY


Answer: D

Watch Video Solution

7. re�ection of the point  in the XY-plane is :

A. 

B. 

C. 

D. .

Answer: D

Watch Video Solution

(α, β, γ)

(α, β, 0)

(0, 0, γ)

( − α, − β, γ)

(α, β, − γ)

https://dl.doubtnut.com/l/_NKKH8bTNPnLY
https://dl.doubtnut.com/l/_GIquGiVItF7n


8. What is the distance (in units) between the two planes 

 ?

A. 0

B. 3

C. 

D. 6

Answer: A

Watch Video Solution

3x + 5y + 7z = 3  and9x + 15y + 21z = 9

6

√83

9. the equation of the line in vector form passing through the

point (-1,3,5) and parallel to line  is

A. 

= , z = 2
x − 3

2

y − 4

3

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

https://dl.doubtnut.com/l/_kuAIcJNR5UNG
https://dl.doubtnut.com/l/_z7qclaTUUtCk


B. 

C. 

D. 

Answer: B

Watch Video Solution

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

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

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

10. Direction-ratios of normal to plane which is parallel to the

plane 3x + y - z = 11 are ,

A. 

B. 

C. 

D. 

Answer: A

< 3, 1, − 1 >

< 0, 1, 1 >

< − 3, 1, − 1, >

< 1, 1, 0 >

https://dl.doubtnut.com/l/_z7qclaTUUtCk
https://dl.doubtnut.com/l/_FbFNMiP2w8jk


Watch Video Solution

11. The relation between direction-cosines l, m and n of a line is :

A. 

B. 

C. 

D. .

Answer: A

Watch Video Solution

l2 + m2 + n2 = 1

l2 + m2 + n2 = − 1

l2 + m2 + n2 = 0

l2 + m2 = n2

12. The direction cosines of x-axis are (A) 0,0,1 (B) 1,0,0 (C) 0,1,0 (D)

0,1,1

https://dl.doubtnut.com/l/_FbFNMiP2w8jk
https://dl.doubtnut.com/l/_EOT5pxNkfvbx
https://dl.doubtnut.com/l/_VCUEzt6qQfai


A. 

B. 

C. 

D. None of these.

Answer: A

Watch Video Solution

< 1, 0, 0 >

< 0, 1, 0 >

< 0, 0, 1 >

13. What are the direction cosines of Z-axis?

A. 

B. 

C. 

D. None of these.

< 1, 0, 0 >

< 0, 1, 0 >

< 0, 0, 1 >

https://dl.doubtnut.com/l/_VCUEzt6qQfai
https://dl.doubtnut.com/l/_sqmgMxu716ay


Answer: C

Watch Video Solution

14. If the line  is

parallel to the plane  then the value

of  is :

A. 0

B. 1

C. 

D. 

Answer: B

Watch Video Solution

→
r = ( − 2 î + 3ĵ + 4k̂) + λ( − k̂ î + 2ĵ + k̂)

→
r . (2 î + 3ĵ − 4k̂) + 7 = 0,

k

−1

−2

https://dl.doubtnut.com/l/_sqmgMxu716ay
https://dl.doubtnut.com/l/_OrW7yiGE2gbI
https://dl.doubtnut.com/l/_AB8WBTZqjqcZ


15. Distance between plane 3x + 4y - 20 = 0 and point (0,0,-7) is :

A. 4 units

B. 3 units

C. 2 units

D. 1 unit

Answer: A

Watch Video Solution

16. If a line makes an angle of  with each of Y and Z-axes , then

the angle which it makes with X-axis is

A. 

B. 

C. 

π

4

3π

2

π

2

π

2

https://dl.doubtnut.com/l/_AB8WBTZqjqcZ
https://dl.doubtnut.com/l/_GbrOqa3QeowO


D. 

Answer: C

Watch Video Solution

3π

2

17. If a line makes angles  with the positive direction of

coordinate axes, then write the value of 

A. 

B. 2

C. 1

D. 

Answer: B

Watch Video Solution

α, β, γ

sin2 α + sin2 β + sin2 γ.

−1

−2

https://dl.doubtnut.com/l/_GbrOqa3QeowO
https://dl.doubtnut.com/l/_i4vgToHqfTTN


18. If a line makes angles  with x,y,z axis

respectively, then direction cosines of this line are :

A.  (1,1,1)

B. 

C. 

D. 

Answer: D

Watch Video Solution

, and
π

2

3π

4

π

4

±

±(0, , )
1

√2

1

√2

±( , , )
1

2

1

2

1

2

±(0, − , )
1

√2

1

√2

19. If direction-cosines of two lines are proportional to 4,3,2 and 1,

-2, 1, then the angle between the lines is :

A. 90∘

https://dl.doubtnut.com/l/_FHsapmytd0na
https://dl.doubtnut.com/l/_QYtGGsht72Qg


B. 

C. 

D. None of these.

Answer: A

Watch Video Solution

60∘

45∘

20. The direction consines of a line equally inclined with the co-

ordinate axes are

A. 

B. 

C. 

D. 

Answer: D

< 1, 1, 1 >

< , , >
1

√2

1

√2

1

√2

< ± , ± , ± >
1

3

1

3

1

3

< ± , ± , ± , >
1

√3

1

√3

1

√3

https://dl.doubtnut.com/l/_QYtGGsht72Qg
https://dl.doubtnut.com/l/_EReMWxWX3BJk


Watch Video Solution

21. The line  meets the plane 

 in the point

A. (3,5,7(

B. (5,7,3)

C. (6,5,3)

D. (2,5,7)

Answer: A

Watch Video Solution

= =
x − 1

2

y − 2

4

z − 3

4

2x + 3y − z = 14

22. Direction-ratios of line given by : 

 are ,= =
x − 1

3

2y + 6

10

1 − z

−7

https://dl.doubtnut.com/l/_EReMWxWX3BJk
https://dl.doubtnut.com/l/_6gFSrqiehyYY
https://dl.doubtnut.com/l/_OwT1PoizYOtv


A. 

B. 

C. 

D. ,

Answer: C

Watch Video Solution

< 3, 10, − 7 >

< 3, − 5, 7 >

< 3, 5, 7 >

< 3, 5, − 7 >

23. Find the distance of the plane  from the

origin.

A. 

B. 

C. 

D. 3

3x  4y + 12z = 3

3

13

13

3

−2

https://dl.doubtnut.com/l/_OwT1PoizYOtv
https://dl.doubtnut.com/l/_b27oQGnU4Q8M


Answer: A

Watch Video Solution

24. Find the angle between the pair of lines

and .

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

= =
x + 3

3

y − 1

5

z + 3

4
= =

x + 1

1

y − 4

1

z − 5

2

cos − 1( )
8√3

15

cos − 1( )
5√7
15

cos − 1( )
15

8√3

cos − 1( )
3√8

15

https://dl.doubtnut.com/l/_b27oQGnU4Q8M
https://dl.doubtnut.com/l/_JT7ghhY3gJzt


25. If the lines

 

are perpendicular to each other, then the value of k is ,

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

= = and = =
x − 1

−3

x − 2

2k

z − 3

2

x − 1

3k

y − 1

1

z − 6

−5

−
1

7

−
1

10

7
10

−
10

7

26. The direction-cosines of te vector  are ,

A. 

→
a = î − ĵ − 2k̂

< 1, − 1, − 2 >

https://dl.doubtnut.com/l/_cr0dp5rq2NZc
https://dl.doubtnut.com/l/_MfxIJXhLjadA


B. 

C. 

D. .

Answer: B

Watch Video Solution

( , − , )
1

√6

1

√6

−2

√6

( , − , )
1

4

1

4

−2

4

(√ , − √ , − √ )
1

6

1

6

2

6

27. The angle between the vector  makes with

the x-axis is :

A. 

B. 

C. 

D. 

→
r = 4 î + 8ĵ + k̂

cos − 1( )
13

9

cos − 1( )
13

3

cos − 1  ( )
√13

4

cos − 1( )
4
9

https://dl.doubtnut.com/l/_MfxIJXhLjadA
https://dl.doubtnut.com/l/_6g1U6ec7ran9


Answer: D

Watch Video Solution

28. The length of perpendicular from the origin to the plane : 

 is ,

A. 19

B. 3

C. 13

D. 12

Answer: B

Watch Video Solution

→
r . (3 î − 12ĵ − 4k̂) + 39 = 0

https://dl.doubtnut.com/l/_6g1U6ec7ran9
https://dl.doubtnut.com/l/_dseqop8XRz9W


29. The angle between the lines whose direction-ratios are : 

 is :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

< 2, 1, 2 > and < 4, 8, 1 >

cos − 1( )
3

2

cos − 1( )
2

3

cos − 1( )
10

3

cos − 1( )
1

3

30. Distance between the point (0,1,7) and the plane 3x + 4y + 1 = 0

is :

A. 1 unit

https://dl.doubtnut.com/l/_aPc1Cv9XHP6t
https://dl.doubtnut.com/l/_jEU61pAfbemt


Objective Type Questions B Fill In The Blanks

B. 2 units

C. 3 units

D. 4 units

Answer: A

Watch Video Solution

1. Direction-cosines of x-axis are, .............. .

Watch Video Solution

2. Direction-cosines of y-axis are ................. .

Watch Video Solution

https://dl.doubtnut.com/l/_jEU61pAfbemt
https://dl.doubtnut.com/l/_38CpIYTqNNd4
https://dl.doubtnut.com/l/_e7lVYfz0a1ws


3. Direction-cosines of z-axis are ................. .

Watch Video Solution

4. If a line makess angle , and theta with x, y and z-axis

respectively, then acute  = ............. .

Watch Video Solution

90∘ , 60∘

θ

5. The direction-cosines of the vector -  are ............ .

Watch Video Solution

2 î + ĵ − 5k̂

6. The point (1,2,7) , (2,6,3) , (3,10,-1) are ......... .

W t h Vid S l ti

https://dl.doubtnut.com/l/_e7lVYfz0a1ws
https://dl.doubtnut.com/l/_lauQngXDolY6
https://dl.doubtnut.com/l/_pq3xmCTpTblq
https://dl.doubtnut.com/l/_0XmbtJK1GzJh
https://dl.doubtnut.com/l/_5y5byEzv1iYB


Watch Video Solution

7. If the lines

 are

at right angle, then the value of  is

Watch Video Solution

= = and = =
1 − x

3

7y − 14

2λ

z − 3

2
7 − 7x

3λ

y − 5

1

6 − z

5

λ

8. Write the sum of intercepts cut o� by the plane

 on the three axis

Watch Video Solution

→
r (2 î + ĵ − k̂) − 5 = 0

9. If  are direction angles of a line , then 

Watch Video Solution

α, β, γ

cos 2α, cos 2β + cos 2γ =

https://dl.doubtnut.com/l/_5y5byEzv1iYB
https://dl.doubtnut.com/l/_SouzpVClNen9
https://dl.doubtnut.com/l/_lXSq9BqoVxNh
https://dl.doubtnut.com/l/_8Wp3gMHFg9DB


Objective Type Questions C True False Questions

10. The equation of the plane with intercepts, 2,5 and 4 on the x,y

and z axis respectively is .............

Watch Video Solution

1. If  are direction angles of a line , then 

Watch Video Solution

α, β, γ

cos 2α, cos 2β + cos 2γ =

2. The direction-cosines of the vector  are 

Watch Video Solution

î + 2ĵ + 3k̂

< , , >
1

√14

2

√14

3

√14

https://dl.doubtnut.com/l/_8Wp3gMHFg9DB
https://dl.doubtnut.com/l/_pDw2pToqWV4p
https://dl.doubtnut.com/l/_hnW8Emdx5BAa
https://dl.doubtnut.com/l/_wzh6XVaQ3QVS


3. Find the distance of the plane  from the

origin.

Watch Video Solution

2x − 2y + 4z = 6

4. angle between two planes : 

2x + y - 2z = 5 and 3x - 6y - 2z = 7 is 

Watch Video Solution

sin− 1( )
4
21

5. The intercepts cut o� by the plane 7x+ y - z = 5 are 5.

Watch Video Solution

, − 5,
5

7

https://dl.doubtnut.com/l/_wzh6XVaQ3QVS
https://dl.doubtnut.com/l/_89vGR4DXLBae
https://dl.doubtnut.com/l/_tKzNGjKOwWeW
https://dl.doubtnut.com/l/_LsGh7SuHCjde


Objective Type Questions D Very Short Answer Type Questions

6. State Whether TRUE or FALSE:

Angle between the planes : 

 is 

.

Watch Video Solution

→
r . ( î − 2ĵ − 2k̂) = 1 and

→
r . (3 î − 6ĵ + 2k̂) = 0

cos − 1( )
11

21

7. The point of interesection of the line x = y = z with the plane x +

2y + 3z = 6 is (1,1,-1).

Watch Video Solution

1. If a line makes angles  with the x, y and z-

axes respectively, �nd its direction cosines.

90o,  135o,  45o

https://dl.doubtnut.com/l/_D4svIMaFDXOg
https://dl.doubtnut.com/l/_TTE3qKZ2wBMH
https://dl.doubtnut.com/l/_QXHQF3aaksxt


Watch Video Solution

2. If a line has direction-cosines  , then what

are its direction-ratios?

Watch Video Solution

< , , >
−9

11

6

11

−2

11

3. Write the direction-cosines of the line joining the points (1, 0, 0)

and (0, 1, 1).

Watch Video Solution

4. If  be angles which a straighat line makes with the

positive direction of the axes, then  is

equal to (A) 4 (B) 1 (C) 2 (D) 3

Watch Video Solution

α, β, γ

sin2 α + sin2 β + sin2 γ

https://dl.doubtnut.com/l/_QXHQF3aaksxt
https://dl.doubtnut.com/l/_k3l3iOUMP9IV
https://dl.doubtnut.com/l/_vfuuxzZUVhEQ
https://dl.doubtnut.com/l/_AV4czIKllhMK


5. The ratio in which the line joining the points

 is divided by the xy-plane is  b. 

 c.  d. 

Watch Video Solution

(a, b, c)and ( − a, − c, − b) a : b

b : c c : a c : b

6. If a line makes angle  and  respectively with positively

direction of x and y axes, �nd the angle which it makes with the

positive direction of z -axis.

Watch Video Solution

90∘ 60∘

7. Find the direction-cosines of the line 

Watch Video Solution

= − y =
x − 1

2

z + 1

2

https://dl.doubtnut.com/l/_AV4czIKllhMK
https://dl.doubtnut.com/l/_5JEOU8oLfUIF
https://dl.doubtnut.com/l/_AVExcV3liJNT
https://dl.doubtnut.com/l/_jFtSX4zwu5ky


Watch Video Solution

8. Write the vector equation of the line : 

 .

Watch Video Solution

= =
x − 5

3

y + 4

7

6 − z

2

9. The cartesian equations of line is : 

.  

Write the vector equation.

Watch Video Solution

= =
x − 1

2

y − 2

3

z − 3

4

10. Find the vector equation of the line which passes through the

point (3,4,5) and is parallel the vector .

Watch Video Solution

2 î + 2ĵ − 3k̂

https://dl.doubtnut.com/l/_jFtSX4zwu5ky
https://dl.doubtnut.com/l/_Px32Nmga76Ry
https://dl.doubtnut.com/l/_wpTvDXvsHwjJ
https://dl.doubtnut.com/l/_u3A0hETfKxk6


11. Find the length of the perpendicular drawn from the point P (3,

-4, 5) on the z-axis.

Watch Video Solution

12. The equation of a line given by 

Write the direction cosines of a line parallel to this line.

Watch Video Solution

= = .
4 − x

3

y + 3

3

z + 2

6

13. Find the cartesian equation of the line which passes through

the point  and parallel and line are . So, the

equation of line is, 

.

Watch Video Solution

( − 2, 4, − 5) (3, 5, 6)

= =
x − ( − 2)

3

y − 4

5

z − ( − 5)

6

https://dl.doubtnut.com/l/_u3A0hETfKxk6
https://dl.doubtnut.com/l/_P6vGmBKFyUyG
https://dl.doubtnut.com/l/_vuhvDe900NYq
https://dl.doubtnut.com/l/_0SRW7De0QdBK


14. Find the acute angle between the plane : 

 = 0 `

Watch Video Solution

→
r . ( î − 2ĵ − 2k̂) = 1 and

→
r . (3 î − 6ĵ + 2k̂)

15. Write the equation of the plane passing through (a , b , c) and

parallel to xy-plane

Watch Video Solution

16. Write the intercept cut o� by the plane  on x-

axis.

Watch Video Solution

2x + y − z = 5

https://dl.doubtnut.com/l/_0SRW7De0QdBK
https://dl.doubtnut.com/l/_SOpNAqy7w93F
https://dl.doubtnut.com/l/_aRUkNLOYHmeg
https://dl.doubtnut.com/l/_45HKgEOFClca


17. Find the vector equation of a plane which is at a distance of 5

units from the origin and whose normal vector is .

Watch Video Solution

2 î − ĵ + 2k̂

18. Find the vector equations of the plane whose cartesian form of

equation is 

Watch Video Solution

5x − 7x + 2z = 3.

19. Find the cartesian equation of the plane

.

Watch Video Solution

→
r . (2 î + 3ĵ − 4k̂) = 1

https://dl.doubtnut.com/l/_w29J4Jhe7bbS
https://dl.doubtnut.com/l/_69QzVnbgoIPW
https://dl.doubtnut.com/l/_PaqGa8Sf8W92


20. What are the direction-cosines of the normal to the plane 3x +

2y - 3z = 8 ?

Watch Video Solution

21. Find the direction-cosines of the perpendicular from the origin

to the plane  = 18 .

Watch Video Solution

→
r . ( î + 2ĵ − 2k̂)

22. Find the the distance of a point (2,5, -3) from the plane

Watch Video Solution

→
r . (6 î − 3ĵ + 2k̂) = 4.

https://dl.doubtnut.com/l/_LySttWOzfl25
https://dl.doubtnut.com/l/_NDQNEOUOT419
https://dl.doubtnut.com/l/_bbgqkFAAdPfq


23. Find the value of 'k' for which the plane : 

3x - 6y - 2z = 7 and 2x + y - kz = 3 

are perpendicular to each other.

Watch Video Solution

24. Write the vector equation fo the line passing through the

point (1,-2,-3) and normal to the plane  = 5 .

Watch Video Solution

→
r . (2 î + ĵ + 2k̂)

25. 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

https://dl.doubtnut.com/l/_BTOrFsA7TbVm
https://dl.doubtnut.com/l/_b2ZApvUIIPrA
https://dl.doubtnut.com/l/_R4RHcEQzXb4L


Ncert File Exercise 11 1

1. If a line makes angles  with the x, y and z-

axes respectively, �nd its direction cosines.

Watch Video Solution

90o,  135o,  45o

2. Find the direction cosines of a line which makes equal angles

with the coordinate axes.

Watch Video Solution

3. If a line has direction ratios `-18,-12,-4 then what are its direction

cosines?

Watch Video Solution

https://dl.doubtnut.com/l/_mgaboaYip6sX
https://dl.doubtnut.com/l/_653KyntFzvWm
https://dl.doubtnut.com/l/_l6PEdT3s4tAI
https://dl.doubtnut.com/l/_MkLSdxBbgIqt


Ncert File Exercise 11 2

4. Show that the points  are

collinear.

Watch Video Solution

(2, 3, 4), ( − 1, − 2, 1), (5, 8, 7)

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

vertices are (3, 5, -4), (-1, 1, 1) and (-5, -5, -2).

Watch Video Solution

1. Show that the three lines with direction cosines

are mutually

perpendicular.

Watch Video Solution

, , , , , ; , ,
12

13

−3

13
−4
13

4
13

12

13

3

13

3

13
−4
13

12

13

https://dl.doubtnut.com/l/_MkLSdxBbgIqt
https://dl.doubtnut.com/l/_hgKCu8TxBYTu
https://dl.doubtnut.com/l/_SCdl4jVjn8dU


2. Show that the line through the points  and 

 is perpendicular to the line through the points 

and 

Watch Video Solution

(1, − 1, 2)

(3, 4 − 2) (0, 3, 2)

(3, 5, 6).

3. Show that the line through the points is

parallel to the line through the points , .

Watch Video Solution

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

(1, 2, 1) (1, 2, 5)

4. The equation of a line which passes through the point 

and is parallel to the vector  , is

Watch Video Solution

(1, 2, 3)

3 î + 2ĵ − 2k̂

https://dl.doubtnut.com/l/_SCdl4jVjn8dU
https://dl.doubtnut.com/l/_bQKN5bv482aZ
https://dl.doubtnut.com/l/_zY62H6YrgEWL
https://dl.doubtnut.com/l/_iac9ormlaHu0


5. Find the equation of the line in vector and in cartesian form

that passes through the point with position vector 

and is in the direction  .

Watch Video Solution

2 î − ĵ + 4k̂

î + 2ĵ − k̂

6. Find the cartesian equation of the line which passes through

the point  and parallel and line are . So, the

equation of line is, 

.

Watch Video Solution

( − 2, 4, − 5) (3, 5, 6)

= =
x − ( − 2)

3

y − 4

5

z − ( − 5)

6

7. The vector equationm of the line  is

Watch Video Solution

= =
x − 5

3

y + 4

7

z − 6

2

https://dl.doubtnut.com/l/_8Qu80dslWwDP
https://dl.doubtnut.com/l/_ME98nnJyAsei
https://dl.doubtnut.com/l/_HfxJ45y0gqRJ


8. Find the vector and Cartesiasn equation of the line that passes

through the origin and (5,-2,3).

Watch Video Solution

9. Find the vector and the cartesian equations of the line that

passes through the point (3, -2 , - 5), (3, -2, 6) .

Watch Video Solution

10. Find the angle between the following pairs of lines : 

(i)  and  

  

(ii)  and  

.

Watch Video Solution

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

→
r = 7 î − 6k̂ + μ( î + 2ĵ + 2k̂)

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

→
r = 2 î − ĵ − 56k̂ + μ(3 î − 5ĵ − 4k̂)

https://dl.doubtnut.com/l/_Eij9maWl1BeM
https://dl.doubtnut.com/l/_UxY66w8NhTzZ
https://dl.doubtnut.com/l/_DmBiiEBRjXER


11. Find the angle between the following pair of lines , 

(i)  

(ii)  .

Watch Video Solution

= = and = =
x − 2

2

y + 3

5

z + 3

−3

x + 2

−1

y − 4

8

z − 5

4

= = and = =
x

2

y

2
z

1

x − 5

4

y − 2

1

z − 3

8

12. Find the values  so that line

 are

at right angles.

Watch Video Solution

p

= = and = =
1 − x

3

7y − 14

2p

z − 3

2
7 − 7x

3p

y − 5

1

6 − z

5

13. Show that the lines  

are perpendicular to each other.

Watch Video Solution

= = and = =
x + 5

7

y + 2

−5
z

1
x

1

y

2
z

3

https://dl.doubtnut.com/l/_DmBiiEBRjXER
https://dl.doubtnut.com/l/_jv75AChjrfiB
https://dl.doubtnut.com/l/_vLPhfEfgmPSJ
https://dl.doubtnut.com/l/_2Cl03G0wm3jA


Watch Video Solution

14. Find the shortest distance betwee the lines : 

 and  

.

Watch Video Solution

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

→
r = 2 î − ĵ − hakt + μ(2 î + ĵ + 2k̂)

15. Find the shortest distance between the lines 

.

Watch Video Solution

= and = =
x + 1

7

y + 1

−6

x − 3

1

y − 5

−2
z − 7

1

16. Find the shortest distance between the lines whose vector

equations are : 

 and  

.

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

→
r = 4 î + 5ĵ + 6k̂ + μ(2 î + 3ĵ + k̂)

https://dl.doubtnut.com/l/_2Cl03G0wm3jA
https://dl.doubtnut.com/l/_rETE1N7Qsveh
https://dl.doubtnut.com/l/_iyeDNQSLFqWs
https://dl.doubtnut.com/l/_87rlXRXoDvSm


Ncert File Exercise 11 3

Watch Video Solution

17. Find the shortest distance between the following lines whose

vector equations are:  and 

 .

Watch Video Solution

→
r = (1 − t) î + (t − 2) ĵ + (3 − 2t)k̂

→
r = (s + 1) î + (2s − 1) ĵ −  (2s + 1)k̂

1. In each of the following cases, determine the direction cosines

of the normal to the plane and the distance from the origin . 

a. z = 2 

b. x + y + z = 1 

c. 2x + 3y - z = 5 

d. 5y + 8 = 0

https://dl.doubtnut.com/l/_87rlXRXoDvSm
https://dl.doubtnut.com/l/_YC2iUCZ75i75
https://dl.doubtnut.com/l/_Bqv8f5ACZFCI


Watch Video Solution

2. Find the vector equation of a plane which is at a distance of 7

units from the origin and normal to the vector 

Watch Video Solution

3 î + 5ĵ − 6k̂

3. Find the Cartesian equation of the following planes : 

a.   

b.   

(c )  = 15

Watch Video Solution

→
r . ( î + ĵ − k̂) = 2

→
r . (2 î + 3ĵ − 4k̂) = 1

→
r . [(s − 2t) î + (3 − t) ĵ + (2s + t)k̂]

4. In the following cases, �nd the coordinates of the foot of the

perpendicular drawn from the origin.(a)  (b)2x + 3y + 4z12 = 0

https://dl.doubtnut.com/l/_Bqv8f5ACZFCI
https://dl.doubtnut.com/l/_vN1C61QdaFWV
https://dl.doubtnut.com/l/_auqr1hSENrx4
https://dl.doubtnut.com/l/_gXFeVLlkESu2


(c)  (d) 

Watch Video Solution

3y + 4z6 = 0 x + y + z = 1 5y + 8 = 0

5. Find the vector and cartesian equations of the planes : 

(a) that passes through the point (1,0,-2) and the normal to the

plane is   

(b) that passes through the point (1,4,6) and the normal vector of

the plane is  .

Watch Video Solution

î + ĵ − k̂

î − 2ĵ + k̂

6. Find the equations of the planes that passes through three

points : 

(a ) (1,1-1) , (6,4,-5) (-4,-2,3) 

(b) 1,1,0), (1,2,1) , (-2,2,-1).

Watch Video Solution

https://dl.doubtnut.com/l/_gXFeVLlkESu2
https://dl.doubtnut.com/l/_flozEfwebMay
https://dl.doubtnut.com/l/_bt1KeJAPdo5t


7. Find the intercepts cut o� by the plane .

Watch Video Solution

2x + yz = 5

8. Find the equation of the plane with intercept 3 on the y-axis and

parallel to ZOX plane.

Watch Video Solution

9. Find the equation of the plane through the intersection of the

planes  and the

point (2,2,1).

Watch Video Solution

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

https://dl.doubtnut.com/l/_bt1KeJAPdo5t
https://dl.doubtnut.com/l/_WX9CPnBVV9bz
https://dl.doubtnut.com/l/_03NyZ3U97ZVO
https://dl.doubtnut.com/l/_UsCDk7aXAxJ5
https://dl.doubtnut.com/l/_P7ux5xOINWXt


10. Find the vector equation of the plane passing through the

intersection of the planes 

  

and through the point (2,1,3).

Watch Video Solution

→
r . (2 î + 2ĵ − 3k̂) = 7,

→
r (r). (2 î + 5ĵ + 3k̂) = 9

11. Find the equation of the plane through the line of intersection

of the planes  which is

perpendicular to the plane 

Watch Video Solution

x + y + z = 1 and 2x + 3y + 4z = 5

x − y + z = 0

12. Find the angle between the planes whose vector equations are 

.

Watch Video Solution

→
r . (2 î + 2ĵ − 3k̂) = 5 and

→
r . (3 î − 3ĵ + 5k̂) = 3

https://dl.doubtnut.com/l/_P7ux5xOINWXt
https://dl.doubtnut.com/l/_NvCUnGRAcJa4
https://dl.doubtnut.com/l/_nytOtf4m1tgq


13. In the following cases, determine whether the given planes are

parallel or perpendicular, and in case they are neither, �nd the

angles between them : 

(a) 7x + 5y + 6z + 30 = 0 and 3x - y - 10 z + 4 = 0 

(b) 2x + y + 3z -2 = 0 and x - 2y + 5 = 0 

(c) 2x - 2y + 4z + 5 = 0 and 3x - 3y + 6z - 1 = 0 

(d) 2x - y + 4z + 5 = 0 and 2x - y + 3z + 3 = 0 

(e) 4 x + 8y + z = 0 and y + z - 4 = 0

Watch Video Solution

14. In the following cases, �nd the distance of each of the given

points from the corresponding given plane . 

Point Plane

(a)(0, 0, 0) 3x − 4y + 12z = 3

(b) (3,-2,1) 2x − y + 2z + 3 = 0

(c)(2, 3, − 5) x + 2y − 2z = 9

(d)( − 6, 0, 0) 2x − 3y + 6z − 2 = 0

https://dl.doubtnut.com/l/_nytOtf4m1tgq
https://dl.doubtnut.com/l/_NFISzCHHXssT
https://dl.doubtnut.com/l/_6P9H1vfgp7r0


Miscellaneous Exercise On Chapter 11

Watch Video Solution

1. Show that the line joining the origin to the point  is

perpendicular to the line determined by the points 

and 

Watch Video Solution

(2, 1, 1)

(3, 5, − 1)

(4, 3, − 1).

2. If  and  are the direction cosines of two

mutually perpendicular lines, show that the direction cosines of

the line perpendicular to both of these are

.

Watch Video Solution

l1, m1, n1 l2, m2, n2

m1n2 − m2n1, n1l2 − n2l1, l1m2 − l2m1

https://dl.doubtnut.com/l/_6P9H1vfgp7r0
https://dl.doubtnut.com/l/_B0NwiCUpCQWY
https://dl.doubtnut.com/l/_haGIMwN7r7wN


3. Find the angle between the lines whose direction ratios are

.

Watch Video Solution

a, b, c and b − c, c − a, a − b

4. Find the equation of a line parallel to x-axis and passing

through the origin.

Watch Video Solution

5. If the coordinates of the points

respectively then �nd the angle between AB and CD.

Watch Video Solution

A, B, C, Dbe91, 2, 3), (4, 5, 7), ( − 4, 3, − 6) and (2, 9, 2)

https://dl.doubtnut.com/l/_BySo0mo3aujr
https://dl.doubtnut.com/l/_1UQ0fQvXx0hi
https://dl.doubtnut.com/l/_pD1YqLbVh1v7


6. The value of so that

 may

be perpendicular is given by :

Watch Video Solution

= = and = =
x − 1

−3

y − 2

2k
z − 4

2

x − 1

3k

y − 1

1

z − 6

−5

7. Find the vector equation of the line passing through (1, 2, 3) and

perpendicular to the plane  .

Watch Video Solution

→ r

.

î + 2ĵ − 5k̂ + 9 = 0

8. Find the equation of the plane passing through (a,b,c) and

paralle toteh plne .

Watch Video Solution

→
r . ( î + ĵ + k̂) = 2

https://dl.doubtnut.com/l/_ucjJnY4UrlBa
https://dl.doubtnut.com/l/_5JuAJxCbVxYs
https://dl.doubtnut.com/l/_B4AXYcQQhcix
https://dl.doubtnut.com/l/_WPSfNV6bPvbq


Revision Exercise

9. Find the shortest distance between lines: 

 

.

Watch Video Solution

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

→
r = − 4 î − k̂ + μ(3 î − 2ĵ − 2k̂)

10. Find the coordinates of the point where the line through (5, 1,

6) and (3, 4,1) crosses the YZ-plane.

Watch Video Solution

1. If the direction cosines of a variable line in two adjacent points

be  the small angle as

between the two positions is given by

W t h Vid S l ti

l, M, n and l + δl, m + δm + n + δn δθ

https://dl.doubtnut.com/l/_WPSfNV6bPvbq
https://dl.doubtnut.com/l/_bZLq6EXJXmqr
https://dl.doubtnut.com/l/_J1PokFkaeuPk


Watch Video Solution

2. Prove that the straight lines whose direction cosines are given

by the relations 

are 

Perpendicular to each other if , and 

parallel if .

Watch Video Solution

al + bm + cn = 0 and fmn + gnl + hlm = 0

+ + = 0
f

a

g

b

h

c

a2f 2 + b2g2 + c2h2 − 2bcgh − 2cahf − 2abfg = 0

3. Prove that the line joining the mid-points of the two sides of a

triangle is parallel to the third side.

Watch Video Solution

https://dl.doubtnut.com/l/_J1PokFkaeuPk
https://dl.doubtnut.com/l/_iflpFj0wJhoe
https://dl.doubtnut.com/l/_gsJ4bPMq2Qvi


4. Find the vector equation of the line passing through (1, 2, 3) and

perpendicular to the plane  .

Watch Video Solution

→ r

.

î + 2ĵ − 5k̂ + 9 = 0

5. Prove that the lines x=ay +b,z =cy +d and x=a'y +b' z =c'y +a' 

are perpendicular if aa'+cc' +1=0

Watch Video Solution

6. Prove that the line joining the points  and 

and the line joining the points 

intersect at .

Watch Video Solution

−→
6a −

→
4b +

→
4c

−−→
−4c

−−→
−a −

→
2b −

→
3c,

→
a +

→
2b −

→
5c

−
→
4c

https://dl.doubtnut.com/l/_Ct6Bk72QcLmM
https://dl.doubtnut.com/l/_O1ox3I6pAuIM
https://dl.doubtnut.com/l/_GIci0V75aGqE
https://dl.doubtnut.com/l/_D3FNkwUe3vxn


7. Find the vector equation o the line passing through (1,2,3) and

parallel to the planes

Watch Video Solution

→
r . ( î + ĵ + 2k̂) = 5 and

→
r . (3 î + ĵ + k̂) = 6

8. Find the vector equation of the line passing through the point

 and perpendicular to the two lines: 

 and 

Watch Video Solution

(1,  2,   4)

= =
x − 8

3

y + 19

−16

z − 10

7
= =

x − 15

3

y − 29

8

z − 5

−5

9. �nd the coordinates of point where the line through (3,-4,-5) and

(2,-3,1) crosses the plane .

Watch Video Solution

2x + y + z = 7

https://dl.doubtnut.com/l/_D3FNkwUe3vxn
https://dl.doubtnut.com/l/_rYBnNVooM4ae
https://dl.doubtnut.com/l/_k6gagzc9qTse
https://dl.doubtnut.com/l/_HQi14iXFQntP


10. Show that equation of the plane passing through a point

having position vector  and parallel to  and  is

 .

Watch Video Solution

→
a

→
b

→
c

→
r =

→
a + λ

→
b + μ

→
c

11. Find the distance of the point (2,3,4) from the plane

 measured parallel to the line 

.

Watch Video Solution

3x + 2y + 2z + 5 = 0

= =
x + 3

3

y − 2

6
z

2

12. Find the distance of the point with position vector

 from the point of intersection of the line 

 with the plane 

 = 5 .

W t h Vid S l ti

− î − 5ĵ − 10k̂

→
r = (2 î − ĵ + 2k̂) + λ(3 î + 4ĵ + 12k̂)

→
r . ( î − ĵ + k̂)

https://dl.doubtnut.com/l/_HQi14iXFQntP
https://dl.doubtnut.com/l/_R7XlpScssI5Z
https://dl.doubtnut.com/l/_FbCeXSlz4BX5


Watch Video Solution

13. Find the point R, Where the line joining P (1,3,4) and Q (-3,5,2)

cuts the plane .  

is  ?

Watch Video Solution

→
r . (2 î − ĵ + k̂) + 3 = 0

∣
∣
∣

−−→
PR

∣
∣
∣

=
∣
∣
∣

−−→
QR

∣
∣
∣

14. Find the equation of the plane passing through the line of

intersection of the planes 2x + y - Z = 3,5x - 3y + 4z + 9 = 0 and

parallel to the line 

Watch Video Solution

= =
x − 1

2

y − 3

4

z − 5

5

15. If from a point  perpendiculars  are drawn

to  �nd the vectors equation of the plane 

P (a, b, c) PAandPB

YZandZX − planes

https://dl.doubtnut.com/l/_FbCeXSlz4BX5
https://dl.doubtnut.com/l/_2ZG1JgsICxxk
https://dl.doubtnut.com/l/_YQq1Ez1VdSq7
https://dl.doubtnut.com/l/_nD4NQ5gN8AER


Watch Video Solution

OAB.

16. If O be the origin and the coordinates of P be  ,

then �nd the equation of the plane passing through P and

perpendicular to OP.

Watch Video Solution

(1,  2,   3)

17. Find the equation of the plane , which contains the line of

intersection of the planes : 

 and

which is perpendicular to the plane : 

 .

Watch Video Solution

→
r . ( î + 2ĵ + 3k̂) − 4 = 0 and

→
r . (2 î + ĵ + k̂) + 5 = 0

→
r . (5 î + 3ĵ − 6k̂)) + 8 = 0

https://dl.doubtnut.com/l/_nD4NQ5gN8AER
https://dl.doubtnut.com/l/_Jrip2cgHsQ2b
https://dl.doubtnut.com/l/_O4kpZigxU25Y


Check Your Understanding

18. Prove that the shortest distance between the diagonals of a

rectangular parallelopiped whose coterminous sides are a, b, c and

the edges not meeting it are

Watch Video Solution

19. A variable plane is at a constant distance  from the origin and

meets the coordinate axes in  . Show that the locus of the

centroid of the tehrahedron

Watch Video Solution

p

A, B, C

OABCisx− 2 + y− 2 + z − 2 = 16p− 2.

1. Equation of XY-plane is

https://dl.doubtnut.com/l/_KKQGDIJ25TkR
https://dl.doubtnut.com/l/_gjJW13vRqdLQ
https://dl.doubtnut.com/l/_htTVVsWItS8c


Watch Video Solution

2. If  makes an angle  and  from x,y and z axis respectively

then 

Watch Video Solution

→
A α, β γ

sin2 α + sin2 β + sin2 γ =

3. Write the direction-cosines of the vector 

.

Watch Video Solution

î + 2ĵ + 3k̂

4. Write the vector equation of the following line:

Watch Video Solution

= =
x − 5

3

y + 4

7

6 − z

2

https://dl.doubtnut.com/l/_htTVVsWItS8c
https://dl.doubtnut.com/l/_dp1z82o02cuD
https://dl.doubtnut.com/l/_udw6YeH6XkU2
https://dl.doubtnut.com/l/_aKfhqE5R0wEI


5. Find the equation of a st. line through (-1,2,3) and equally

inclined to the axes.

Watch Video Solution

6. Find the distance of the point (2,3,-5) from the plane

.

Watch Video Solution

x + 2y − 2z = 9

7. Find the distance of the plane  from the

origin.

Watch Video Solution

2x − 2y + 4z = 6

8. Find the intercepts cut o� by the plane .2x + yz = 5

https://dl.doubtnut.com/l/_hB8cgczE4Zir
https://dl.doubtnut.com/l/_R9WTRosXTC6B
https://dl.doubtnut.com/l/_vuXIJ4CqCNUD
https://dl.doubtnut.com/l/_cMVX3Q2we1ve


Competition File

Watch Video Solution

9. Find the equation of the plane with intercept 3 on the y-axis and

parallel to ZOX plane.

Watch Video Solution

10. What is the point of intersection of the line  with

the plane  ?

Watch Video Solution

x = y = z

x + 2y + 3z = 6

https://dl.doubtnut.com/l/_cMVX3Q2we1ve
https://dl.doubtnut.com/l/_IhwhcoCggImW
https://dl.doubtnut.com/l/_khADeEccAusO


1. The line passing through the points 

crosses the YZ-plane at the point . Then,

A. a = 8 , b = 2

B. a = 2 , b = 8

C. a = 4, b = 6

D. a = 6 , b = 4

Answer: D

Watch Video Solution

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

(0, , − )
17
2

13

2

2. If the straight lines

intersect at a point, then the integer k is equal to

= = and = =
x − 1

k

y − 2

2

z − 3

3

x − 2

3

y − 3

k

z − 1

2

https://dl.doubtnut.com/l/_GAxJP2ufP72B
https://dl.doubtnut.com/l/_tYMo4PIF99uE


A. 

B. 

C. 5

D. 2

Answer: B

Watch Video Solution

−2

−5

3. Let the line  lie in the plane 

. Then,  equals

A. (-6,-17)

B. (5, -15)

C. (-5,5)

D. (6,-17)

= =
x − 2

3

y − 1

−5

z + 2

2

x + 3y − αz + β = 0 (α, β)

https://dl.doubtnut.com/l/_tYMo4PIF99uE
https://dl.doubtnut.com/l/_p9pf1BaIqIbG


Answer: A

Watch Video Solution

4. The projection of a vector on the three coordinate axes are

, respectively. The direction cosines of the vector are

A. 

B. 

C. 

D. 6 , - 3, 2

Answer: B

Watch Video Solution

6, − 3, 2

, − ,
6

5

3

5

2

5

, − ,
6

7

3

7

2

7

, ,
−6

7

−3

7

2

7

https://dl.doubtnut.com/l/_p9pf1BaIqIbG
https://dl.doubtnut.com/l/_dSEywssTiu2H


5. A line AB in three-dimensional space makes angles

 with the positive x-axis and the positive y-axis

respectively. If AB makes an acute angle  with the positive z-axis,

then  equals

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

45∘  and 120∘

θ

θ

30∘

45∘

60∘

75∘

6. If the angle between the line  and the

plane , then  equals

x = = (z − 3)(λ)
y − 1

2

x + 2y + 3z = 4is cos − 1(√ )
5

14
λ

https://dl.doubtnut.com/l/_pbISn57PUV62
https://dl.doubtnut.com/l/_2LLBYArRR4mg


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2

3

3

2

2

5

5

3

7. The length of the perpendicular drawn from the point

 to the line  is

A. 

B. 

C. 

D. 

(3, − 1, 11) = =
x

2

y − 2

3

z − 3

4

√29

√33

√53

√65

https://dl.doubtnut.com/l/_2LLBYArRR4mg
https://dl.doubtnut.com/l/_pdxVqtTdBhzu


Answer: C

Watch Video Solution

8. The distance of the point (1,-5,9) from the plane x-y+z = 5

measured along the line x = y = z is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

10√3

5√3

3√10

3√5

https://dl.doubtnut.com/l/_pdxVqtTdBhzu
https://dl.doubtnut.com/l/_kzzlzWXEuM1J


9. If the line

 intersect,

then k is equal to

A. 

B. 

C. 

D. 0

Answer: C

Watch Video Solution

= = and = =
x − 1

2

y + 1

3

z − 1

4

x − 3

1

y − k

2
z

1

−1

2

9

9

2

10. An equation of a plane parallel to the plane

 and at a unit distance from the origin isx − 2y + 2z − 5 = 0

https://dl.doubtnut.com/l/_8M8W3DuClpQL
https://dl.doubtnut.com/l/_rvdvUVJepZEZ


A. x - 2y + 2z - 3 = 0

B. x - 2y + 2z + 1 = 0

C. x - 2y + 2z - 1 = 0

D. x - 2y + 2z + 5 = 0

Answer: A

Watch Video Solution

11. The lines

 are

coplanar, if

A. exactly one value

B. exactly two values

C. exactly three values

= = and = =
x − 2

1

y − 3

1
z − 4

−k

x − 1

k

y − 4

2

z − 5

1

https://dl.doubtnut.com/l/_rvdvUVJepZEZ
https://dl.doubtnut.com/l/_vwAfzikb4KjQ


D. any value.

Answer: B

Watch Video Solution

12. Distance between two parallel planes

 is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2x + y + 2z = 8 and 4x + 2y + 4z + 5 = 0

5

2

7
2

9

2

3

2

https://dl.doubtnut.com/l/_vwAfzikb4KjQ
https://dl.doubtnut.com/l/_30g3o0MQUV0f


13. The image of the line  in the plane 

 is the line

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

= =
x − 1

3

y − 3

1
z − 4
−5

2x − y + z + 3 = 0

= =
x + 3

−3

y − 5

−1

z + 2

5

= =
x − 3

3

y + 5

1

z − 2

−5

= =
x − 3

−3

y + 5

−1

z − 2

5

= =
x + 3

3

y − 5

1

z − 2

−5

14. The angle between the lines whose direction cosines satisfy the

equations  and  is

A. 

l + m + n = 0 l2 = m2 + n2

π

4

https://dl.doubtnut.com/l/_xxeXTvB0eOfw
https://dl.doubtnut.com/l/_0vrGXoaFjqyb


B. 

C. 

D. 

Answer: D

Watch Video Solution

π

6

π

2

π

3

15. The disatance of the point  from the point of

intersection of the line  and the plane 

, is

A. 

B. 8

C. 

D. 13

(1, 0, 2)

= =
x − 2

3

y + 1

4

z − 2

12

x − y + z = 16

2√14

3√21

https://dl.doubtnut.com/l/_0vrGXoaFjqyb
https://dl.doubtnut.com/l/_hLHl2fiTmKwV


Answer: D

Watch Video Solution

16. The equation of the plane containing the line

 and parallel to the plane, 

 is

A. 2x + 6y + 12z = 13

B. x + 3y + 6z = -7

C. x + 3y + 6z = 7

D. 2x + 6y - 12z = -13 .

Answer: C

Watch Video Solution

2x − 5y + z = 3, x + y + 4z = 5

x + 3y + 6z = 1

https://dl.doubtnut.com/l/_hLHl2fiTmKwV
https://dl.doubtnut.com/l/_hGfQznvqmsPI
https://dl.doubtnut.com/l/_FHHmRid5Jc5m


17. If the line,  lies in the place, 

 , then  is equal to: (1) 26 (2) 18 (3) 5 (4) 2

A. 18

B. 5

C. 2

D. 26

Answer: C

Watch Video Solution

= =
x − 3

2

y + 2

−1
z + 4

3

lx + my − z = 9 l2 + m2

18. The distance of the point (1,-5,9) from the plane x-y+z = 5

measured along the line x = y = z is

A. 

B. 

10√3

10

√3

https://dl.doubtnut.com/l/_FHHmRid5Jc5m
https://dl.doubtnut.com/l/_6cAAjasyBevt


C. 

D. 

Answer: A

Watch Video Solution

20

3

3√10

19. If the image of the point P(1,-2,3) in the plane, 2x+3y-4z+22=0

mesured parallel to the line,  is Q, then PQ is equal

to

A. 

B. 

C. 

D. 

Answer: D

= =
x

1

y

4
z

5

√42

6√5

3√5

2√42

https://dl.doubtnut.com/l/_6cAAjasyBevt
https://dl.doubtnut.com/l/_Ru7ZsqZiDF7x


Watch Video Solution

20. The distance of the point  from the plane passing

through the point  having normal perpendicular to

both the lines

 is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(1, 3, − 7)

(1, − 1, − 1)

= = and = =
x − 1

1

y + 2

−2
z − 4

3

x − 2

2

y + 1

−1
z + 7
−1

5

√83

10

√74
20

√74
10

√83

https://dl.doubtnut.com/l/_Ru7ZsqZiDF7x
https://dl.doubtnut.com/l/_eycWm4NH0fSc


21. If  is the line of intersection of the planes 

,  and  is the line of

the intersection of the planes  , 

 then the distance of the origin from the

plane containing the lines  and  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

L1

2x − 2y + 3z − 2 = 0 x − y + z + 1 = 0 L2

x + 2y − z − 3 = 0

3x − y + 2z − 1 = 0

L1 L2

1

4√2

1

3√2

1

2√2

−
1

√2

https://dl.doubtnut.com/l/_vAjfyCkffW8D


22. The perpendicular distance from the origin to the plane

containing the two lines,  and 

 is: (a)  (b)  (c) 11 (d) 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

= =
x + 2

3

y − 2

5

z + 5

7

= =
x − 1

1

y − 4

4
z + 4

7
11√6

11

√6
6√11

11√6

6√11

11

11

√6

23. A tetrahedron has vertices

. The angle

beween the faces OPQ and PQR is :

P (1, 2, 1), Q(2, 1, 3), R( − 1, 1, 2) and O(0, 0, 0)

https://dl.doubtnut.com/l/_8dQptnfMUEwT
https://dl.doubtnut.com/l/_slOZ4J49Iqp2


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

cos − 1( )
19

35

cos − 1( )
9

35

cos − 1( )
17
31

cos − 1( )
7
31

24. A plane passes through the point  and  and

makes an angle of  with the plane  then the point

which satis�es the desired plane is

A. 

B. 

C. 

(0, − 1, 0) (0, 0, 1)

π

4
y − z = 0

(√2, − 1, 4)

(√2, 1, 2)

(√2, 1, 4)

https://dl.doubtnut.com/l/_slOZ4J49Iqp2
https://dl.doubtnut.com/l/_w0HfntHvt988


D. 

Answer: C

Watch Video Solution

(√2, 2, 4)

25. Consider a plane  and a line 

 then �nd the distance of origin from

point of intersection of line and plane.

A. 

B. 

C. 

D. 4

Answer: B

Watch Video Solution

x + 2y + 3z = 15

= =
x − 1

2

y + 1

3

z − 2

4

1

2

9

2

5

2

https://dl.doubtnut.com/l/_w0HfntHvt988
https://dl.doubtnut.com/l/_DdpPDddS9Fb2


Chapter Test 11

1. What is the distance (in units) between the two planes 

 and  ?

A. 0

B. 3

C. 

D. 6

Answer: A

Watch Video Solution

3x + 5y + 7z = 3 9x + 15y + 21z = 9

6

83

https://dl.doubtnut.com/l/_DdpPDddS9Fb2
https://dl.doubtnut.com/l/_4eYU9WJONGi0


2. The angle between the lines whose direction- ratios are

 is :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

< 2, 1, 2 > and < 4, 8, 1 >

cos − 1( )
3

2

cos − 1( )
2

3

cos − 1( )
10

3

cos − 1( )
1

3

3. If as line has direction ratios 2, -1, -2, determine its direction

cosines.

Watch Video Solution

https://dl.doubtnut.com/l/_91r8kNw0jf4h
https://dl.doubtnut.com/l/_PS5oazqTI8vm
https://dl.doubtnut.com/l/_sfSUuF0IozAj


4. Find the Cartesian equations of the following planes whose

vector equations are: 

Watch Video Solution

→
r . ( î + ĵ − k̂) = 2

5. Using vectors, �nd the area of the , whose vertices are 

.

Watch Video Solution

△ ABC

A(1, 2, 3), B(2, − 1, 4) and C(4, 5, − 1)

6. Find the equations of the straight line passing through point

(2,3,-1) and is perpendicular t

Watch Video Solution

= = and = =
x − 1

2

y + 1

1

z − 3

−3

x − 3

1

y + 2

1

z − 1

1

https://dl.doubtnut.com/l/_sfSUuF0IozAj
https://dl.doubtnut.com/l/_QgblFfLkLGGd
https://dl.doubtnut.com/l/_NUCJNx3V1RAP


7. Find the image of the point  in the line 

Watch Video Solution

(1, 6, 3)

= =
x

1

y − 1

2

z − 2

3

8. Find the equation of the plane passing through the point (1, 3,

2) and perpendicular to each of the planes :

Watch Video Solution

x + 2y + 3z = 5 and 3x + 3y + z = 0

9. Prove that if a plane has the intercepts a, b, c and is at a

distance of p units from the origin, then .

Watch Video Solution

+ + =
1

a2

1

b2

1

c2

1

p2

https://dl.doubtnut.com/l/_LMHszLpQCJpt
https://dl.doubtnut.com/l/_nQbtWRrGEUhm
https://dl.doubtnut.com/l/_xK5bi4WoNDwz
https://dl.doubtnut.com/l/_rczsM3j5sIlk


10. A line makes angles  with the diagonals of a cube.

Show that 

Watch Video Solution

α, β, γandδ

cos2 α + cos2 β + cos2 γ + cos2 δ = 4/3.

11. Show that the lines and 

are coplanar.

Watch Video Solution

= =
x − a + d

α − δ

y − a

α

z − a − d

α + δ

= =
x − b + c

β − γ

y − b

β

z − b − c

β + γ

https://dl.doubtnut.com/l/_rczsM3j5sIlk
https://dl.doubtnut.com/l/_fK8U7edGbWsi

