
MATHS

BOOKS - FULL MARKS MATHS (TAMIL ENGLISH)

APPLICATIONS OF VECTOR ALGEBRA

Example Questions Solved

1. With usual notations, in any triangle ABC, prove the following by vector

method . 

(i)  

(ii)  

(iii) 

Watch Video Solution

a2 = b2 + c2 − 2bc cosA

b2 = c2 + a2 − 2bc cosB

c2 = a2 + b2 − 2bc cosC

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_ATeDS7EAYsNf


2. Projection formula: 

Prove that 

Watch Video Solution

a = b cosC + c cosB.

3. By vector method, prove that cos

 .

Watch Video Solution

(α + Bη) = cosα cosBη − sinα sinBη

4. Sine formula: 

With usual notation in a   

Prove that 

Watch Video Solution

ΔABC

= =
a

sinA

b

sinB

c

sinC

5. By vector method, Prove that sin(α − β) = sinα cos β − cosα sinβ

https://dl.doubtnut.com/l/_PoA5cuvBUDhj
https://dl.doubtnut.com/l/_nlC86yKuq9ET
https://dl.doubtnut.com/l/_amW31YfK1xVe
https://dl.doubtnut.com/l/_Eozey6spa14w


Watch Video Solution

6. (Apollonius theorem): If D is the midpoint of the side BC of a triangle

ABC, then show by vector method that 

Watch Video Solution
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7. Prove by vector method that the perpendiculars (altitudes) from the

vertices to the sides of a triangle are concurrent.

Watch Video Solution

8. In trigle ABC, the points D, E, F are the midpoints of the sides BC,CA, and

AB respee. Tively. Using vector methed ,show that the area of  DEF is

equal to  (area of ABC).

Watch Video Solution

Δ

1

4

https://dl.doubtnut.com/l/_Eozey6spa14w
https://dl.doubtnut.com/l/_IlcmSct0NPhc
https://dl.doubtnut.com/l/_bluTIDoUvvYJ
https://dl.doubtnut.com/l/_nfvSFELaDstr


9. A particale acted upon by constant forces  and

 is displaced from the piont (4,-3,-2) to the point (6,1,-3). Find

the total wrok done by the forces.

Watch Video Solution

2 î + 5ĵ + 6k̂

− î − 2ĵ − k̂

10. A particale acted upon by constant forces  and

 is displaced from the piont (1,3,-1) to the point (4,-1,  ). If the

wrok done by the forces is 16 units , �nd the value of 

Watch Video Solution

3 î + 2ĵ + 2k̂

2k̂ − ĵ − k̂ λ

λ

11. Find the magnitude and the direction cosines of the torque about the

point (2,0,-1) of a force  , whose line of action passes through

the origin.

Watch Video Solution

2 î + ĵ − k̂

https://dl.doubtnut.com/l/_nfvSFELaDstr
https://dl.doubtnut.com/l/_QL8xBITMizBZ
https://dl.doubtnut.com/l/_vd4MkAOvovSZ
https://dl.doubtnut.com/l/_mGapXfgFw5Cg
https://dl.doubtnut.com/l/_zCMBzXgUbaQj


12. If  ,  ,  , �nd

 .

Watch Video Solution

→
a = − 3 î − ĵ + 5k̂

→
b = î − 2ĵ + K̂

→
c = 4ĵ − 5k̂

→
a . (

→
b ×

→
c )

13. Find the volume of the parallelepiped whose coterminus edges are

given by the vectors  ,  and  .

Watch Video Solution

2 î − 3ĵ + 4k̂ î + 2ĵ − k̂ 3 î − ĵ + 2k̂

14. Show that the vectors  ,  and  are

coplanar.

Watch Video Solution

î + 2ĵ − 3k̂ 2 î − ĵ + 2k̂ 3 î + ĵ − k̂

15. If  are coplanar, �nd the value

of m.

2 î − ĵ + 3k̂, 3 î + 2ĵ + k̂, î + mĵ + 4k̂

https://dl.doubtnut.com/l/_zCMBzXgUbaQj
https://dl.doubtnut.com/l/_NJlcsqlP6w7J
https://dl.doubtnut.com/l/_EmPEJHTXXM7L
https://dl.doubtnut.com/l/_vvIIKcohzdHi


Watch Video Solution

16. Show that the four points (6,-7,0),(16,-19,-4),(0,3,-6),(2,-5,10) lie on a same

plane.

Watch Video Solution

17. If  ,  ,  are three vectors, prove that

View Text Solution

→
a

→
b

→
c

[
→
a +

→
c ,

→
a +

→
b ,

→
a +

→
b +

→
c ] = − [

→
a ,

→
b ,

→
c ]

18. Prove that  .

Watch Video Solution

[
→
a ×

→
b ,

→
b ×

→
c ,

→
c ×

→
a ] = [

→
a ,

→
b ,

→
c ]

2

19. Prove that  .(
→
a . (

→
b ×

→
c ))

→
a = (

→
a ×

→
b ) × (

→
a ×

→
c )

https://dl.doubtnut.com/l/_vvIIKcohzdHi
https://dl.doubtnut.com/l/_qsgs1mldbyAX
https://dl.doubtnut.com/l/_8dDNncRWyfY5
https://dl.doubtnut.com/l/_z9PReyNQx3mZ
https://dl.doubtnut.com/l/_HQ3St92N96MQ


Watch Video Solution

20. For any four vectors  ,  ,  ,  we have

.

Watch Video Solution

→
a

→
b

→
c

→
d

(
→
a ×

→
b ) × (

→
c ×

→
d ) = [

→
a ,

→
b ,

→
d ]

→
c − [

→
a ,

→
b ,

→
c ]

→
d = [

→
a ,

→
c ,

→
d

21. If  ,  ,  �nd 

 and  . State whether they are equal.

Watch Video Solution

→
a = − 2 î + 3ĵ − 2k̂

→
b = 3 î − ĵ + 3k̂

→
c = 2 î − 5ĵ + k̂

(
→
a ×

→
b ) ×

→
c

→
a × (

→
b ×

→
c )

22. If  ,  ,  and 

, verify that 

(i)  

(ii) 

→
a = î − ĵ

→
b = î − ĵ − 4k̂

→
c = 3ĵ − k̂

→
d = 2 î + 5ĵ + k̂

(
→
a ×

→
b ) × (

→
c ×

→
d ) = [

→
a ,

→
b ,

→
d ]

→
c − [

→
a ,

→
b ,

→
c ]

→
d

(
→
a ×

→
b ) × (

→
c ×

→
d ) = [

→
a ,

→
c ,

→
d ]

→
b − [

→
b ,

→
c ,

→
d ]

→
a

https://dl.doubtnut.com/l/_HQ3St92N96MQ
https://dl.doubtnut.com/l/_6DsTA09M3BQo
https://dl.doubtnut.com/l/_bbEqeXrAPE7o
https://dl.doubtnut.com/l/_1lQD7VVtBadS


View Text Solution

23. A straight line passes through the point (1, 2, -3) and parallel to

 . What   vector equation in parametric form (ii) vector

equation in non-parametric form (iii) Cartesian equations of the straight

line.

Watch Video Solution

4 î + 5ĵ − 7k̂

24. The vector equation in parametric form of a line is

 . Find (i) the direction cosines

of the straight line (ii) vector equation in non-parametric form of the line

(iii) Cartesian equations of the line. 

Watch Video Solution

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

25. Find the vector equation in parametric form and Cartesian equations

of the line passo through (-4, 2,-3) and is parallel to the line

https://dl.doubtnut.com/l/_1lQD7VVtBadS
https://dl.doubtnut.com/l/_FCnuxHBRgoud
https://dl.doubtnut.com/l/_wKmKFTovu6rH
https://dl.doubtnut.com/l/_5EdY7T15RmJ4


Watch Video Solution

= =
−x − 2

4

y + 3

−2

2z − 6

3

26. Find the vector equation in parametric form and Cartesian equations

of a through   the points (-3, 7, -4) and (13,-5, 2). Find the point where the

straight line crosses the xy -plane. 

View Text Solution

27. Find the angle between the straight line  with

co-ordinates axes.

Watch Video Solution

= = z
x − 1

2

y − 3

2

28. Find the acute angle between the lines

 and the straight passing

through the points (5, 1, 4) and (9,2, 12).

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

https://dl.doubtnut.com/l/_5EdY7T15RmJ4
https://dl.doubtnut.com/l/_GXv9SVhorNyL
https://dl.doubtnut.com/l/_S4T34Uibi1lP
https://dl.doubtnut.com/l/_EA3qb2XHCbfc


Watch Video Solution

29. Find the acute angle between the straight lines 

 and  state whether

they are parallel or perpendicular.

Watch Video Solution

= =
x − 4

2

y

1

z + 1

−2
= =

x − 1

4

y + 1

−4

z − 2

2

30. show that the straight line passing through the points A (6,7,5) and B

(8,10,6) is perpendicular to the straight  line passing through the points C

(10, 2,-5) and D (8,3,-4).

Watch Video Solution

31. Show that the lines  and

 are parallel.

Watch Video Solution

= =
x − 1

4

2 − y

6
z − 4

12

= =
x − 3

−2

y − 3

−2

5 − z

6

https://dl.doubtnut.com/l/_EA3qb2XHCbfc
https://dl.doubtnut.com/l/_BbQdi4UQ24g8
https://dl.doubtnut.com/l/_sNeJJWrUYfPN
https://dl.doubtnut.com/l/_HIqUpD1hWNDM


32. Find the point of intersection of the lines  

and   .

Watch Video Solution
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2
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4

= = z
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5
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2

33. Find the parametric form of vector equation of a straight line passing

through the point of intersection of the straight lines

    and 

 and perpendicular to both straight lines.

Watch Video Solution

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

= =
x − 2

1

y − 4

2

z + 3

4

34. Determine whether the pair of straight lines 

are parallel. Find the shortest distance between them.

Watch Video Solution

→
r = (2 î + 6ĵ + 3k̂) + t(2 î + 3ĵ + 4k̂),

→
r = (2ĵ − 3k̂) + s( î + 2ĵ + 3

https://dl.doubtnut.com/l/_RbXlv5G2b2Th
https://dl.doubtnut.com/l/_WjlCTCKDndKA
https://dl.doubtnut.com/l/_CJ71OWSBPFgS
https://dl.doubtnut.com/l/_QMTkTAwUHLEb


35. Find the shortest distance between the two given straight lines

 and 

.

View Text Solution

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

x − 3

2

y

−1

z + 2

2

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

point (-1,2,3) the   straight line 

Also, �nd the shortest distance from  point to the straight line.

View Text Solution

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

37. Find the vector and Cartesian form of the equations of a plane which

is at a distance of 12 units from the origin and perpendicular to

 .

Watch Video Solution

6 î + 2ĵ − 3k̂

https://dl.doubtnut.com/l/_QMTkTAwUHLEb
https://dl.doubtnut.com/l/_SWAI3VxgxjE2
https://dl.doubtnut.com/l/_yBVUAYQhjA4z


38. If the Cartesian equation of a plane is 3x - 4y + 32 -8, �nd the vector

equation of the plane in the standard form.

Watch Video Solution

39. Find the direction cosines of the normal to the plane and length of

the perpendicular from the origin to the plane 

.

Watch Video Solution

→
r . (3 î − 4ĵ + 12k̂) = 5

40. Find the vector and Cartesian equations of the plane passing through

the point with position vector  and normal to vector

 .

Watch Video Solution

4 î̂ + 2ĵ − 3k̂

2 î − ĵ + k̂

https://dl.doubtnut.com/l/_oPQFk3zd53WQ
https://dl.doubtnut.com/l/_14n4sODh4mLX
https://dl.doubtnut.com/l/_NdPKbLkEm9ig


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

of its intercepts on the coordinate axes is a constant. Show that the

plane passes through a �xed point.

Watch Video Solution

42. Find the non-parametric form of vector equation, and Cartesian

equation vector equation, and Cartesian equation of the plane passing

through the point (0, 1,-5) and parallel to the straight lines

 and

Watch Video Solution

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

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

43. Find the vector parametric, vector non-parametric and Cartesian form

of the equation of the plane passing through the points (-1, 2, 0), (2, 2, -1)

and parallel to the straight line 

Watch Video Solution

= =
x − 1

1

2y + 1

2

z + 1

−1

https://dl.doubtnut.com/l/_tTcRTOwwNZiz
https://dl.doubtnut.com/l/_cvttuohGhn91
https://dl.doubtnut.com/l/_ai0UVUelLlxl


44. Verify whether the line  lies in the plane 5x

– y +z = 8.

Watch Video Solution

= =
x − 3

−4

y − 4

−7

z + 3

12

45. Find the acute angle between the planes 

and 4x-2y + 2z =15

Watch Video Solution

→
r . (2 ỉ̂ + 2ĵ + 2k̂) = 11

46. Find the angle between the straight line

 and the plane 2x-y+z=5

Watch Video Solution

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

https://dl.doubtnut.com/l/_ai0UVUelLlxl
https://dl.doubtnut.com/l/_qLHly8Srqms2
https://dl.doubtnut.com/l/_MHpWBaiZ8gOU
https://dl.doubtnut.com/l/_k686Ovvk8acC


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

Watch Video Solution

→
r . (6 î − 3ĵ + 2k̂) = 5

48. Find the distance of the point (5,-5, -10) from the point of intersection

of a straight line passing through the points A(4, 1, 2) and B(7, 5, 4) with

the plane x-y+z=5.

Watch Video Solution

49. Find the distance between the parallel planes x +2y-2z +1= 0 and 2x +

4y - 4z+5=0.

Watch Video Solution

https://dl.doubtnut.com/l/_ygGUFRV8yVO3
https://dl.doubtnut.com/l/_oTj3aqoXkWQt
https://dl.doubtnut.com/l/_feykjtBubw80


50. Find the distance between the parallel planes 

and 

Watch Video Solution

→
r . (2 î − ĵ − 2k̂) = 6

→
r . (6 î − 3ĵ − 6k̂) = 27

51. Find the equation of the plane passing through the intersection of the

planes  and  and the point

(-1, 2, 1).

Watch Video Solution

→
r . ( î + ĵ + k) = 0

→
r (2 î − 3ĵ + 5k̂) = 2

52. Find the image of the point whose position vector is  in

the plane .

Watch Video Solution

î + 2ĵ + 3k̂

→
r . ( î + 2ĵ + 4k̂) = 38

https://dl.doubtnut.com/l/_6hIM8aitGgmP
https://dl.doubtnut.com/l/_7vjrEAz2BAAk
https://dl.doubtnut.com/l/_pm6tSzytaIV7


Exercise 6 1

53. Find the coordinates of the points where the straight line

 intersects the plane 

.

Watch Video Solution

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

x − 2y + 3z + 9 = 0

1. Prove by vertor metord thtat if a line is drawn frome the centre of a

circle of a circle to the midpoint of a chord then the line is perpendicular

to the chord

Watch Video Solution

2. Prove by vector method that median to the base of an isoscels triangle

is perpendicular to the base.

Watch Video Solution

https://dl.doubtnut.com/l/_LmOeuH1MBpak
https://dl.doubtnut.com/l/_phs6TdCtm46V
https://dl.doubtnut.com/l/_BlVbFs2PsK2R


3. Prove by vector method that an angle in a semi-circle is a right angle.

Watch Video Solution

4. Prove by vector method that the diagonals of a rhombus bisect each

other at right angles.

Watch Video Solution

5. Using vector method, prove that if the diagonals of a parallelogram are

equal, then it is a rectangle.

Watch Video Solution

6. Prove by vector method that the area of the quadrilateral ABCD having

diagonals AC and is 

Watch Video Solution

∣∣̄ ¯̄̄ ¯̄AC × ¯̄¯̄¯̄BD∣∣
1

2

https://dl.doubtnut.com/l/_BlVbFs2PsK2R
https://dl.doubtnut.com/l/_xaye061U5aDb
https://dl.doubtnut.com/l/_BK8frxfiBaLO
https://dl.doubtnut.com/l/_7e5OWapTrdHf
https://dl.doubtnut.com/l/_YAc7QLb92H7U


7. Prove by vector method that the parallelograms on the same base and

between the same parallels are equal in area.

Watch Video Solution

8. If G is the centroid of a

Watch Video Solution

ΔABC,  Prove that (  area of ΔGAB)   = (  area of ΔGBC) = (are

9. Using vector method, prove 

Watch Video Solution

cos(α − β) = cosα cos β + sinα sinβ.

10. Prove by vector method that 

Watch Video Solution

sin(α + β) = sinα cos β + cosα sinβ.

https://dl.doubtnut.com/l/_YAc7QLb92H7U
https://dl.doubtnut.com/l/_1Aa09rC8z91d
https://dl.doubtnut.com/l/_wYqCdTkNqOX0
https://dl.doubtnut.com/l/_pcbJJuZvTlVL
https://dl.doubtnut.com/l/_c3V7LSLiKKnS


11. A particle acted on by constant forces

is displaced from the point  to the point   

Find the total work done by the forces.

Watch Video Solution

8 î + 2ĵ − 6k̂ and 6 î + 2ĵ − 2k̂

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

12. Forces of magnitude  units acting in the directions 

 respectively, act on a particle which is

displaced from the point with position vector  to the with

position vector  Find the work done by the forces.

Watch Video Solution

5√2 and 10√2

3 î + 4ĵ + 5k and 10ĵ + 6ĵ − 8k̂,

4 î − 3ĵ − 2k̂

6 î + ĵ − 3k̂.

13. Find the magnidude and direction cosines of the torque of a force

represented by  about the point with position vector 

 acting through a point whose position vector is 

3 î + 4ĵ − 5k̂

2 î − 3ĵ + 4k̂

4 î + 2ĵ − 3k̂.

https://dl.doubtnut.com/l/_c3V7LSLiKKnS
https://dl.doubtnut.com/l/_9ursuOcvD37l
https://dl.doubtnut.com/l/_ZVQZILteQ8e1
https://dl.doubtnut.com/l/_dtdWR7Ux3anP


Exercise 6 2

Watch Video Solution

14. Find the torque of the resultant of the three forces represented by

 acting at the point with

position vector , about the point with position vector 

.

Watch Video Solution

−3 î + 6ĵ − 3k̂, 4 î − 10ĵ + 12k̂ and 4 î + 7ĵ

8 î − 6ĵ − 4k̂

18 î + 3ĵ − 9k̂

1. If , �nd 

.

Watch Video Solution

→
a = î − 2ĵ + 3k̂,

→
b = 2 î + ĵ − 2k̂,

→
c = 3 î + 2ĵ + k̂

→
a ⋅ (

→
b ×

→
c )

https://dl.doubtnut.com/l/_dtdWR7Ux3anP
https://dl.doubtnut.com/l/_UJVDAP1assEk
https://dl.doubtnut.com/l/_qtaAlY6I01pY


2. Find the volume of the parallelepiped whose coterminous edges are

represented by the vector

Watch Video Solution

−6 î + 14ĵ + 10k̂, 14 î − 10ĵ − 6k̂, and 2 î + 4ĵ − 2k̂.

3. The volume of the parallelepiped whose coterminus edges are

 is 90 cubic units. Find the

value of 

Watch Video Solution

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

λ.

4. If  are three non-coplanar vectors represented by concurrent

edges of a parallelepiped of volume 4 cubic units, �nd the value of

Watch Video Solution

→
a ,

→
b ,

→
c

(
→
a +

→
b ) ⋅ (

→
b ×

→
c ) + (

→
b +

→
c ) ⋅ (

→
c ×

→
a ) + (

→
c +

→
a ) ⋅ (

→
a ×

→

https://dl.doubtnut.com/l/_WduZqwbqcZud
https://dl.doubtnut.com/l/_0g1zEQr1i9uP
https://dl.doubtnut.com/l/_W3ZsUWW7DiDD
https://dl.doubtnut.com/l/_m8kBcYhyo5Ri


5. Find the altitude of a parallelepiped determined by the vectors

 if

the base is taken as the parallelogram determined by 

Watch Video Solution

→
a = − 2 î + 5ĵ + 3k̂  

→
b = î + 3ĵ − 2k̂ and

→
c = − 3 î + ĵ + 4k̂

→
b and

→
c .

6. Determine whether the three vectors

 are coplanar.

Watch Video Solution

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

7. Let " If "c_(1)=1 and

c_(2)=2" �nd "c_(3)" such that "vec(a), vec(b) and vec(c)" are coplanar. "`

Watch Video Solution

→
a = î + ĵ + k̂,

→
b = î and

→
c = c1 î + c2 ĵ + c3k̂.

8. If

→
a = î − k̂,

→
b = xî + ĵ + (1 − x)k̂,

→
c = yî + xĵ + (1 + x − y)k̂

https://dl.doubtnut.com/l/_m8kBcYhyo5Ri
https://dl.doubtnut.com/l/_80fmSf3zBBgz
https://dl.doubtnut.com/l/_XLcOdCiLWRsg
https://dl.doubtnut.com/l/_om26wnldmE4i


Exercise 6 3

show that  depends on neither .x nor y.

Watch Video Solution

[
→
a ,

→
b ,

→
c ]

9. If the vectors andchat(i)+chat(j)+bhat(k)` are

coplanar, prove that c is the geometric mean of a and b .

Watch Video Solution

aî + aĵ + ck̂, î + ĵ

10. Let  be three non-zero vectors such that  is a unit vector

perpendicular to both  If the angle between 

Watch Video Solution

→
a ,

→
b ,

→
c

→
c

→
a and

→
c .

→
a and

→
c  is ,  show that [

→
a ,

→
b ,

→
c ]

2

= ∣
∣
→
a ∣

∣
2∣
∣
∣

→
b

∣
∣
∣

2

.
π

6

1

4

https://dl.doubtnut.com/l/_om26wnldmE4i
https://dl.doubtnut.com/l/_VSC8JXDnNorC
https://dl.doubtnut.com/l/_8rrPBDlks6yb


1. If , �nd 

Watch Video Solution

→
a = î − 2ĵ + 3k̂,

→
b = 2 î + ĵ − 2k̂,

→
c = 3 î + 2ĵ + k̂

(
→
a ×

→
b ) ×

→
c

2. For any vector  prove that

Watch Video Solution

→
a

î × (
→
a × î) + ĵ × (

→
a × ĵ) + k̂ × (

→
a × k̂) = 2

→
a

3. Prove that 

Watch Video Solution

[
→
a −

→
b ,

→
b −

→
c ,

→
c −

→
a ] = 0

4. If , verify

that 

Watch Video Solution

→
a = 2 î + 3ĵ − k̂,

→
b = 3 î + 5ĵ + 2k̂,

→
c = − î − 2ĵ + 3k̂

(
→
a ×

→
b ) ×

→
c = (

→
a ⋅

→
c )

→
b − (

→
b ⋅

→
c )

→
a

https://dl.doubtnut.com/l/_w4kbiEaUrXov
https://dl.doubtnut.com/l/_5v71nTwFjuAG
https://dl.doubtnut.com/l/_Eb6isCsXSbEu
https://dl.doubtnut.com/l/_2kfBkeRrkAQs


5. If , then �nd

the value of .

Watch Video Solution

→
a = 2 î + 3ĵ − k̂,

→
b = − î + 2ĵ − 4k̂,

→
c = î + ĵ + k̂

(
→
a ×

→
b ) ⋅ (

→
a ×

→
c )

6. If  are coplanar vectors, show that 

Watch Video Solution

→
a ,

→
b ,

→
c

(
→
a ×

→
b ) × (

→
c ×

→
d ) =

→
0

7. If , �nd 

.

Watch Video Solution

→
a = î − 2ĵ + 3k̂,

→
b = 2 î + ĵ − 2k̂,

→
c = 3 î + 2ĵ + k̂

→
a ⋅ (

→
b ×

→
c )

https://dl.doubtnut.com/l/_2kfBkeRrkAQs
https://dl.doubtnut.com/l/_OpmcuG6uXRTe
https://dl.doubtnut.com/l/_B6de7DxCYEln
https://dl.doubtnut.com/l/_k2C84gD14FJy


Exercise 6 4

8. If  are three unit vectors such that  are non-parallel and 

Watch Video Solution

â, b̂, ĉ b̂ and ĉ

â × (b̂ × ĉ) = b̂,  find the angle between 
→
a and

→
c .

1

2

1. Find the non-parametric form of vector equation and Cartesian

equations of the straight line passing through the point with position

vector 

Watch Video Solution

4 î + 3ĵ − 7k̂  and parallel to the vector 2 î − 6ĵ + 7k̂.

2. Find the parametric form of vector equation and Cartesian equtions of

the straight line passing through the point  and parallel to

the straight line 

Watch Video Solution

( − 2, 3, 4)

= =
x − 1

−4

y + 3

5

8 − z

−6

https://dl.doubtnut.com/l/_TCQnHBBUDydz
https://dl.doubtnut.com/l/_VUjfM8si4SWu
https://dl.doubtnut.com/l/_fdPYqZYl5yTs


3. Find the point where the straight line passes through

 cut the xz and yz planes.

Watch Video Solution

(6, 7, 4) and (8, 4, 9)

4. Find the direction cosines of the straight line passing through the

points  Also, �nd the parametric form of vector

equation and Cartesian equtions of the straight line passing through two

given points.

Watch Video Solution

(5, 6, 7) and (7, 9, 13).

5. Find the angle between the following lines. 

 

Watch Video Solution

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

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

https://dl.doubtnut.com/l/_fdPYqZYl5yTs
https://dl.doubtnut.com/l/_RxJLeoXW4j7b
https://dl.doubtnut.com/l/_AD0tIHvwJdh9
https://dl.doubtnut.com/l/_hElDJ5bkMM29


6. The vertices of AABC are A(7, 2, 1), B(6, 0, 3), and C(4, 2, 4). Find 

Watch Video Solution

∠ABC

7. If the straight line joining the points  is

parallel to the line joining the points  �nd

the values of a and b.

Watch Video Solution

(2, 1, 4) and (a − 1, 4, − 1)

(0, 2, b − 1) and (5, 3, − 2),

8. If the straight lines

 are

perpendicular to each other, �nd the value of m.

Watch Video Solution

= = and x = =
x − 5

5m

2 − y

5

1 − z

−1

2y + 1

4m

1 − z

−3

9. Show that the points  are collinear.(2, 3, 4), ( − 1, 4, 5) and (8, 1, 2)

https://dl.doubtnut.com/l/_W4XVFpM6S5p3
https://dl.doubtnut.com/l/_2Zb23qPA0dOY
https://dl.doubtnut.com/l/_cKzjzLW6xPgp
https://dl.doubtnut.com/l/_aqaAEOfeP5Hw


Exercise 6 5

Watch Video Solution

1. Find the parametric form of vector equation and Cartesian equations of

a straight line passing through and is perpendicular to the

straight lines

Watch Video Solution

(5, 2, 8)

2. Show that the lines

are skew lines and hence �nd the shortest distance between them.

Watch Video Solution

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

→
r = (3 î + 2ĵ − 2k̂) + t(2 î

3. If the two lines 

intersect at a point, �nd the value of m.

= = and = = z
x − 1

2

y + 1

3

z − 1

4

x − 3

1

y − m

2

https://dl.doubtnut.com/l/_aqaAEOfeP5Hw
https://dl.doubtnut.com/l/_4MKDHhTfdx3Y
https://dl.doubtnut.com/l/_1uVuV4tZfhUw
https://dl.doubtnut.com/l/_D3rhW2m13hgt


Watch Video Solution

4. Show that the lines

 intersect.

Also �nd the point of intersection.'

Watch Video Solution

= , z − 1 = 0 and = , y − 2 = 0
x − 3

3

y − 3

−1

x − 6

2

z − 1

3

5. Show that the straight lines

 are skew and hence �nd

the shortest distance between them.

Watch Video Solution

x + 1 = 2y = − 12z and x = y + 2 = 6z − 6

6. Find the parametric form of vector eqution of the straight line passing

through  and paralle to the straight line ( − 1, 2, 1)

https://dl.doubtnut.com/l/_D3rhW2m13hgt
https://dl.doubtnut.com/l/_wxDNK5hhXg7z
https://dl.doubtnut.com/l/_iWs7666ojdhT
https://dl.doubtnut.com/l/_uMV0b51o525I


Exercise 6 6

 and lines �nd the shortest

distance between the lines.

Watch Video Solution

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

7. Find the foot of the perpendicular drawn from the point  to the

line  Also, �nd the eqution of the

perpendicular.

Watch Video Solution

(5, 4, 2)

= = .
x + 1

2

y − 3

3

z − 1

−1

1. Find a parametric form of vector equation of a plane which is at a

distance of 7 units from the origin having3,-4,5 as direction ratios of a

normal to it .

Watch Video Solution

https://dl.doubtnut.com/l/_uMV0b51o525I
https://dl.doubtnut.com/l/_j0yx6NrIeCEE
https://dl.doubtnut.com/l/_tkH0lhzAFohS
https://dl.doubtnut.com/l/_SfMYcYvn2JXc


2. Find the direction cosines of the normal to the plane 12x + 3y - 4z = 65.

Also, �nd the non-parametric form of vector equation of a plane and the

length of the perpendicular to the plane from the origin.

Watch Video Solution

3. Find the vector and Cartesian equations of the plane passing through

the point with position vector

Watch Video Solution

2 î + 6ĵ + 3k̂  and normal to the vector î + 3ĵ + 5k̂.

4. A plane passes through the point  - and the normal to the

plane of magnitude  makes equal acute angles with the coordinate

axes. Find the equation of the plane.

Watch Video Solution

(1, 1, 2)

3√3

https://dl.doubtnut.com/l/_SfMYcYvn2JXc
https://dl.doubtnut.com/l/_KfkdI0ilClI6
https://dl.doubtnut.com/l/_LUljpcFXecQ2


Exercise 6 7

5. Find the intercept cut o� by the plane  on

the coordinate axes.

Watch Video Solution

→
r = (6 î + 4ĵ − 3k̂) = 12

6. If a plane meets the coordinate axes at A,B,C such that the centroid of

the triangle ABC is the point  �nd the eqution of the plane.

Watch Video Solution

(u, v, w),

1. Find the non-parametric form of vector equation, and Cartesian eqution

of the plane passing through the point  and parallel to the

straight lines

Watch Video Solution

(2, 3, 6)

= = and = = .
x − 1

2

y + 1

3

z − 3

1

x + 3

2

y − 3

−5

z + 1

−3

https://dl.doubtnut.com/l/_ASNQzW8VSeAb
https://dl.doubtnut.com/l/_z8rTRbdmk2oH
https://dl.doubtnut.com/l/_6cKkCuR8kInA


2. Find the parametric form of vector equation, and Cartesian equations

of the plane passing through the points  and

perpendicular to the plane 2x + 6y + 6z = 9.

Watch Video Solution

(2, 2, 1), (9, 3, 6)

3. Find the parametric form vector eqution and Cartesian equations of

the plane passing through the points  and parallel to

the straight line passing through the points

Watch Video Solution

(2, 2, 1), (1, − 2, 3)

(2, 1, − 3) and ( − 1, 5, − 8).

4. Find the non-parametric form of vector equation and Cartesian

equation of the plane passing through the point  and

perpendicular to the plane x + 2y - 3z = 11 and parallel to the line

(1, − 2, 4)

= = .
x + 7

3

y + 3

−1

z

1

https://dl.doubtnut.com/l/_6cKkCuR8kInA
https://dl.doubtnut.com/l/_Pzt1LaiwrUkx
https://dl.doubtnut.com/l/_Rq7P6J4V91Ma
https://dl.doubtnut.com/l/_aje0c1MqJlSq


Watch Video Solution

5. Find the angle between the line

 and the plane 

.

Watch Video Solution

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

→
r ⋅ (6 î + 3ĵ + 2k̂) = 8

6. Find the parametric vector, non-parametric vector and Cartesian form

of the equations of the plane passing through the three non-collinear

points `(3,6,-2),(-1,-2,6)and(6,4,-2).

Watch Video Solution

7. Find the non-parametric form of vector equation, and Cartesian

equations of the plane

Watch Video Solution

→
r = (6 î − ĵ + k̂) + s( − î + 2ĵ + k̂) + t( − 5ĵ − 4ĵ − 5k̂)

https://dl.doubtnut.com/l/_aje0c1MqJlSq
https://dl.doubtnut.com/l/_dFcZyD6Rvz5k
https://dl.doubtnut.com/l/_DMhsKBgcRDxx
https://dl.doubtnut.com/l/_OrVTG2xuPGB5


Exercise 6 8

Watch Video Solution

1. Show that the straight lines

are coplanar. Find the vector equation of the plane in which they lie.

Watch Video Solution

→
r = (5 î + 7ĵ − 3k̂) + s(4 î + 4ĵ − 5k̂) and

→
r = (8 î + 4ĵ + 5k̂) + t(7

2. Show that the lines

 are

coplanar. Also, �nd the plane containing these lines.

Watch Video Solution

= = and = =
x − 2

1

y − 3

1
z − 4

3

x − 1

−3

y − 4
2

z − 5
1

3. If the straight lines

 are= = and = =
x − 1

1

y − 2

2

z − 3

m2

x − 3

1

y − 2

m2

z − 1

2

https://dl.doubtnut.com/l/_OrVTG2xuPGB5
https://dl.doubtnut.com/l/_gCUhF4P6nG7d
https://dl.doubtnut.com/l/_Bdtby4oUhp0I
https://dl.doubtnut.com/l/_SwaiVyUxt7lr


Exercise 6 9

coplanar, �nd the distinct real values of m.

Watch Video Solution

4. If the straight lines

 are coplanar, �nd 

and equations of the planes containing theses two lines.

Watch Video Solution

= = and = =
x − 1

2

y + 1

λ

z

2

x + 1

5

y + 1

2
z

λ
λ

1. Find the equation of the plane passing through the line of intersection

of the planes

Watch Video Solution

→
r ⋅ (2 î − 7ĵ + 4k̂) = 3 and 3x − 5y + 4z + 11 = 0,  and the point ( −

https://dl.doubtnut.com/l/_SwaiVyUxt7lr
https://dl.doubtnut.com/l/_y1E9O7t52To6
https://dl.doubtnut.com/l/_wVL4avQjpW5Q


2. Find the equation of the plane passing thruogh the line of intersection

of the planes x +2y + 3z = 2 and x - y + z= 3 , and at a distance  from

point 

Watch Video Solution

2

√3

(3, 1, − 1).

3. Find the angle between the line

 and the plane 

.

Watch Video Solution

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

→
r ⋅ (6 î + 3ĵ + 2k̂) = 8

4. Find the angle between the planes

A. 

B. 

→
r ⋅ ( î + ĵ − 2k̂) = 3 and 2x − 2y + z = 2

[¯̄̄α , β̄, γ̄] = 1

[¯̄̄α , β̄, γ̄] = − 1

https://dl.doubtnut.com/l/_vCJARKV0gAYy
https://dl.doubtnut.com/l/_ZXAmtVAVnwg4
https://dl.doubtnut.com/l/_Vw81XFOoHUqb


C. 

D. 

Answer:

Watch Video Solution

[¯̄̄α , β̄, γ̄] = 0

[¯̄̄α , β̄, γ̄] = 2

5. Find the equation of the plane which passes through the point

 and is parallel to the plane 2x - 3y + 5z + 7 = 0. Also, �nd the

distance between the two planes.

Watch Video Solution

(3, 4, − 1)

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

plane x - y + z = 5.

Watch Video Solution

(1, − 2, 3)

https://dl.doubtnut.com/l/_Vw81XFOoHUqb
https://dl.doubtnut.com/l/_u01qFFoO4dKY
https://dl.doubtnut.com/l/_jo7uG60ojV1H


Exercise 6 10 M C Q

7. Find the point intersection of the line

 Also, �nd the

angle between the line and the plane.

Watch Video Solution

x − 1 = = z + 1  with the plane 2x − y + 2z = 2.
y

2

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

perpendicular from the point  to the plane x + 2y + 3z = 2.

Watch Video Solution

(4, 3, 2)

1. If 

A. 2

B. -1

→
a and

→
b  are parallel vectors, then [

→
a

→
b

→
c ]  is equal to 

https://dl.doubtnut.com/l/_xhP3PG3VLxqw
https://dl.doubtnut.com/l/_sZMl0PLw3Q99
https://dl.doubtnut.com/l/_TNKj6j6dtqI3


C. 1

D. 0

Answer: d

Watch Video Solution

2. If a vector  lies in the plane of  then

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

→
α

→
β and

→
γ ,

[
→
α ,

→
β ,

→
γ ] = 1

[
→
α ,

→
β ,

→
γ ] = − 1

[
→
α ,

→
β ,

→
γ ] = 0

[
→
α ,

→
β ,

→
γ ] = 2

https://dl.doubtnut.com/l/_TNKj6j6dtqI3
https://dl.doubtnut.com/l/_upRQsyywbHJU


3. If  ,then the value of 

is________

A. 

B. 

C. 1

D. -1

Answer: a

Watch Video Solution

→
a .

→
b =

→
b .

→
c =

→
c .

→
a = 0 ∣

∣ →
a

→
b

→
c

∣
∣

∣
∣
→
a ∣

∣
∣
∣
∣

→
b

∣
∣
∣
∣
∣
∣

→
C

∣
∣
∣

∣
∣
→
a ∣

∣
∣
∣
∣

→
b

∣
∣
∣
∣
∣
∣

→
C

∣
∣
∣

1

3

4. If  are three unit vectors such that  is perpendicular to ,

and is parallel to  then  is equal to

A. 

B. 

C. 

→
a ,

→
b ,

→
c

→
a

→
b

→
c

→
a × (

→
b ×

→
c )

→
a

→
b

→
c

https://dl.doubtnut.com/l/_jk7e6uLjNPol
https://dl.doubtnut.com/l/_ltgML15GRwoC


D. 

Answer: b

Watch Video Solution

→
0

5.   If  then the value of 

 is________

A. 1

B. -1

C. 2

D. 3

Answer: a

Watch Video Solution

[
→
a ,

→
b ,

→
c ] = 1

+ +

→
a . (

→
b ×

→
c )

(
→
c ×

→
a ).

→
b

→
b . (

→
c ×

→
a )

(
→
a ×

→
b ).

→
c

→
c . (

→
a ×

→
b )

(
→
c ×

→
b ).

→
a

https://dl.doubtnut.com/l/_ltgML15GRwoC
https://dl.doubtnut.com/l/_EVh2Y4Q3awC6
https://dl.doubtnut.com/l/_B6tTtKCo7net


6. The volume of the parallelepiped with its edges represented by the

vectors  is

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

î + ĵ, î + 2ĵ, î + ĵ + πk̂

π

2

π

3

(π)

π

4

7. If  and  �nd the angle

between  and .

A.    

B. 

C. 

∣
∣
→
a ∣

∣ = 2,
∣
∣
∣

→
b

∣
∣
∣

= 7
→
a ×

→
b = 3 î − 2ĵ + 6k̂

→
a

→
b

(i)
π

6
(ii)

π

4
(ii)

π

3
(iv)

π

2

https://dl.doubtnut.com/l/_B6tTtKCo7net
https://dl.doubtnut.com/l/_rcJiKdc65MS5


D. 

Answer: a

Watch Video Solution

8. If  and

 then the value of  is._______

A. 0

B. 1

C. 6

D. 3

Answer: a

Watch Video Solution

→
a = î + ĵ + k̂,

→
b = î + ĵ,

→
c =

→
i

(
→
a ×

→
b )) ×

→
c = λ

→
a + μ

→
b λ + μ

https://dl.doubtnut.com/l/_rcJiKdc65MS5
https://dl.doubtnut.com/l/_mIceBGYESc9G


9. If  are three non-coplanar vectors such that

 then the angle between  and  is

________.

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

→
a ,

→
b ,

→
c

→
a × (

→
b ×

→
c ) =

→
b +

→
c

√2

→
a

→
b

π

6

π

4

π

2

3π

4

10. If  are three non-coplanar vectors such that 

 then the angle between 

A. 

B. 

→
a ,

→
b ,

→
c

→
a × (

→
b ×

→
c ) = ,

b + c

√2

→
a and

→
b  is 

π

2

3π

4

https://dl.doubtnut.com/l/_yQezOdxf1Qt5
https://dl.doubtnut.com/l/_yXENcMXHVgx7


C. 

D. 

Answer: b

Watch Video Solution

π

4

(π)

11. If the volume of the parallelpiped with

 as coterminous edges is 8 cubic units,

then the volume of the parallelepiped with

as coterminous edges is,

A. 64 cubic units

B. 512cubic units

C. 64cubic units

D. 24cubic units

→
a ×

→
b ,

→
b ×

→
c ,

→
c ×

→
c ×

→
a

(
→
a ×

→
b ) × (

→
b ×

→
c ), (

→
b ×

→
c ) × (

→
c ×

→
a ) and (

→
c ×

→
a ) × (

→
a

https://dl.doubtnut.com/l/_yXENcMXHVgx7
https://dl.doubtnut.com/l/_SIUhVnPmEVct


Answer: c

Watch Video Solution

12. Consider the vectors,  such that 

 be the planes

determined by the pairs of vectors,  respectively. Then

the angle between  is

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

→
a ,

→
b ,

→
c ,

→
d

(
→
a ×

→
b ) × (

→
c ×

→
d ) =

→
0  Let P1 and P2

→
a ,

→
b and

→
c ,

→
d

P1 and P2

0∘

45∘

60∘

90∘

https://dl.doubtnut.com/l/_SIUhVnPmEVct
https://dl.doubtnut.com/l/_YAUd6XhtosIb


13. if  where  are any

three vectors such that  and  then  and 

are_______

A. perpendicular

B.  parallel

C.  inclined at an angle 

D. inclined at an angle 

Answer: b

Watch Video Solution

(
→
a ×

→
b ) ×

→
c =

→
a × (

→
b ×

→
c )

→
a ,

→
b ,

→
c

→
b .

→
c ≠ 0

→
a .

→
b ≠ 0

→
a

→
c

π

3

π

6

14. If  then a

vector perpendicular to  and lies in the plane containing  is

A. 

B. 

→
a = 2 î + 3ĵ − k̂,

→
b = î + 2ĵ − 5k̂,

→
c = 3 î + 5ĵ − k̂,

→
a

→
b and

→
c

−17 î + 21ĵ − 97k̂

−17 î + 21ĵ − 123k̂

https://dl.doubtnut.com/l/_5JUf5IdppBwX
https://dl.doubtnut.com/l/_NoHdW6oP2veb


C. 

D. 

Answer: d

Watch Video Solution

−17 î − 21ĵ + 97k̂

−17 î − 21ĵ − 97k̂

15. The angle between the lines

 is

A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

= , z = 2 and = ,
x − 2

3

y + 1

−2

x − 1

1

2y + 3

3

z + 5

2

π

6

π

4

π

3

π

2

https://dl.doubtnut.com/l/_NoHdW6oP2veb
https://dl.doubtnut.com/l/_LIk0cFShhiT1
https://dl.doubtnut.com/l/_2YfErlsTDmez


16. If the line

is

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

= =  lies in the plane x + 3y − az + β = 0  then (
x − 2

3

y − 1

−5

z + 2

2

( − 5, 5)

( − 6, 7)

(5, − 5)

(6, − 7)

17. The angle between the line 

and the plane  is :

A. 

B. 

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

→
r ⋅ ( î + ĵ) + 4 = 0

0∘

30∘

https://dl.doubtnut.com/l/_2YfErlsTDmez
https://dl.doubtnut.com/l/_IFjZNZRUTfwx


C. 

D. 

Answer: c

Watch Video Solution

45∘

90∘

18. The coordinates of the point where the line

 meets the planeb 

 are __________

A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

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

→
r . ( î + ĵ − k̂) = 3

(2, 1, 0)

(7, − 1, − 7)

(1, 2, − 6)

(5, − 1, 1)

https://dl.doubtnut.com/l/_IFjZNZRUTfwx
https://dl.doubtnut.com/l/_c912B7F8ScSP


19. Distance from the origin to the plane 3x - 6y + 2z + 7 = 0 is

A. 0

B. 1

C. 2

D. 3

Answer: b

Watch Video Solution

20. The distance between the planes x + 2y + 3z + 7 = 0 and 2x + 4y + 6z +

7 = 0 is

A. 

B. 

C. 

√7

2√2

7
2

√7
2

https://dl.doubtnut.com/l/_c912B7F8ScSP
https://dl.doubtnut.com/l/_FD8jRKnvuDMi
https://dl.doubtnut.com/l/_w0omyj19uiws


D. 

Answer: a

Watch Video Solution

7

2√2

21. If direction cosines of a line are 

A.   

B. 

C. cgt0

D. 

Answer: b

Watch Video Solution

, , ,  then. 
1

c

1

c

1

c

c = ± 3

c ± √3

0 < c < 1

https://dl.doubtnut.com/l/_w0omyj19uiws
https://dl.doubtnut.com/l/_yOLZMG4ipuDe


22. The vector equation  represents a

straight line passing through the points

A.  and 

B.  and 

C.  and 

D.  and 

Answer: c

Watch Video Solution

→
r = ( î − 2ĵ − k̂) + t(6ĵ − k̂)

(0, 6, − 1) (1, − 2, − 1)

(0, 6, − 1) ( − 1, 4, − 2)

(1, − 2, − 1) (1, 4, − 2)

(1, − 2, − 1) (0, − 6, 1)

23. If the distance of the point  from the origin is half of its

distance from the plane x + y + z + k = 0, then the value of k are

A.   

B. 

C. 

(1, 1, 1)

±3

±6

−3, 9

https://dl.doubtnut.com/l/_QqJ6cfQVdQRa
https://dl.doubtnut.com/l/_6Eg4L3qjMjF3


D. 

Answer: d

Watch Video Solution

3, − 9

24. If the planes  are

parallel, then the value of  are

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

→
r ⋅ (2 î − λĵ + k̂) = 3 and

→
r (4 î + ĵ − μk̂) = 5

λ and μ

, − 2
1

2

, 2
−1

2

, − 2
−1

2

, 2
1

2

https://dl.doubtnut.com/l/_6Eg4L3qjMjF3
https://dl.doubtnut.com/l/_csZ6bUwaEBHC


Additional Questions Solved

25. If the length of the perpendicular from the origin to the plane

A. 

B. 

C. 0

D. 1

Answer: a

Watch Video Solution

2x + 3y + λz = 1, λ > 0  is  then the value of is λ  is 
1

5

2√3

3√2

1. The work done by the force  in moving the point of

application from (1.1.1) 1 (2. 2. 2) along a straight line is given to be 5 units.

Find the value of a.

Watch Video Solution

→
F = aî + ĵ + k̂

https://dl.doubtnut.com/l/_qEh5ymwBWCbU
https://dl.doubtnut.com/l/_S9ICshpCYoRz


2. If the position vectors of three points A, B and Care respectively

 ,  and  . Find  ..

Interpret the result geometrically.

Watch Video Solution

→
i +

→
j + 3

→
k 4

→
i +

→
j + 5

→
k 7(

→
i +

→
k )

−−→
AB ×

−−→
AC

3. A force given by and  is applied at the point (1,-1,2).

Find the moment of the force about the point (2,-1,3).

Watch Video Solution

3
→
i + 2

→
j − 4

→
k

4. Show that the area of a parallelogram having diagonals

 and  is  .

Watch Video Solution

3
→
i +

→
j − 2

→
k

→
i + 3

→
j + 4

→
k 5√3

https://dl.doubtnut.com/l/_S9ICshpCYoRz
https://dl.doubtnut.com/l/_YwuVTYK8ZQoy
https://dl.doubtnut.com/l/_ryRi5B0BmO0r
https://dl.doubtnut.com/l/_bScHkGCQVpue


5. If the edges    ,  , 

 meet a vertex, �nd the volume of the

parallelepiped.

Watch Video Solution

→
a = − 3

→
i + 7

→
j + 5

→
k

→
b = − 5

→
i + 7

→
j − 3

→
k

→
c = − 7

→
i − 5

→
j − 3

→
k

6. If  ,  ,  and  then show yhat  ,

 ,  are coplanar .

Watch Video Solution

→
x .

→
a = 0

→
x .

→
b = 0

→
x .

→
c = 0

→
x ≠

→
0

→
a

→
b

→
c

7. The volume of the parallelepiped whose edges are represented by

 is 546 cubic units. Find the value of 

Watch Video Solution

−12 î + λk̂, 3ĵ − k̂, 2Î + ĵ − 15k̂ λ

https://dl.doubtnut.com/l/_aaCxyiDqdJjf
https://dl.doubtnut.com/l/_LxmSbsTdUb1N
https://dl.doubtnut.com/l/_vffq7V2DCYWn


8.   Prove that     if and only if  ,  ,  are mutually

perpendicular.

Watch Video Solution

∣
∣
∣
→
a

→
b

→
c

∣
∣
∣

= abc
→
a

→
b

→
c

9. Show that the points (1, 3, 1), (1, 1,-1), (-1, 1, 1), (2,2, -1) are lying on the

same plane.

Watch Video Solution

10. If  ,  and

 Show that  .

Watch Video Solution

→
a = 2

→
i + 3

→
j − 5

→
k

→
b = −

→
i −

→
j + 2

→
k

→
c = 4

→
i − 2

→
j + 2

→
k (

→
a ×

→
b ) ×

→
c ≠

→
a × (

→
b ×

→
c )

11. If  ,  , 

 ,�n(i)  (ii)  and

→
a = 3

→
i + 2

→
j − 4

→
k

→
b = 5

→
i − 3

→
j + 6

→
k

→
c = 5

→
i +

→
j + 2

→
k

→
a × (

→
b ×

→
c ) (

→
a ×

→
b ) ×

→
c

https://dl.doubtnut.com/l/_0E9TtGZA8mEY
https://dl.doubtnut.com/l/_FqAGZfQjjUTV
https://dl.doubtnut.com/l/_FowavuLHCysz
https://dl.doubtnut.com/l/_lm8D8d4pb92N


show that they are not equal.

Watch Video Solution

12. If  ,  ,  , verify that

 .

Watch Video Solution

→
a = 2

→
i + 3

→
j −

→
k

→
b = 2

→
i + 5

→
k

→
c =

→
j − 3

→
k

→
a × (

→
b ×

→
c ) = (

→
a .

→
c )

→
b − (

→
a .

→
b )

→
c

13. Find the vector and cartesian equations of the straight line passing

through the point A with position vector  and parallel to

the vector  .

Watch Video Solution

3
→
i −

→
j + 4

→
k

−5
→
i + 7

→
j + 3

→
k

14.   Find the vector and cartesian equations of the straight line passing

through (-5, 2, 3) and (4, -3, 6).

Watch Video Solution

https://dl.doubtnut.com/l/_lm8D8d4pb92N
https://dl.doubtnut.com/l/_QDN9PnzIkKQD
https://dl.doubtnut.com/l/_DSCnvB6zUUfO
https://dl.doubtnut.com/l/_RJcFI94cZLVa


15.   Find the angle between the following lines

 and 

Watch Video Solution

→
r = 3

→
i + 2

→
j −

→
k + t(

→
i + 2

→
j + 2

→
k )

→
r = 5

→
j + 2

→
k + s(3

→
i + 2

→
j + 6

→
k )

16. Find the angle between the following lines 

and x+1=  .

Watch Video Solution

= =
x − 1

2

y + 1

3

z − 4

6

=
y + 2

2
z − 4

2

17. Find the distance between the parallel lines

.

Watch Video Solution

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

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

https://dl.doubtnut.com/l/_RJcFI94cZLVa
https://dl.doubtnut.com/l/_d4zS5Ftpu3GL
https://dl.doubtnut.com/l/_YitD2pi3jQFg
https://dl.doubtnut.com/l/_ulmRZRnLPKbW
https://dl.doubtnut.com/l/_yds5ucd2QvZr


18. Show that the lines  and 

 are skew lines and �nd the distance

between them .

Watch Video Solution

→
r = ( î − ĵ) + t(2 î + k̂)

→
r = (2 î − ĵ) + s( î + ĵ − k̂)

19. Show that the lines  and

 intersect and hence �nd the point of intersection.

Watch Video Solution

= =
x − 1

3

y − 1

−1

z + 1

0

= =
x − 4

2

y

0

z + 1

3

20. �nd the shortest distance between the skew lines.

 and

Watch Video Solution

→
r = (

→
i −

→
j ) + λ(2

→
i +

→
j +

→
k )

→
r = (

→
i +

→
j −

→
k ) + μ(2

→
i −

→
j −

→
k )

https://dl.doubtnut.com/l/_yds5ucd2QvZr
https://dl.doubtnut.com/l/_ka0PnSJtmRoH
https://dl.doubtnut.com/l/_8Dt3uKaqV491


21. �nd the shortest distance between the skew lines.

 and

Watch Video Solution

→
r = (2

→
i −

→
j −

→
k ) + t(

→
i − 2

→
j + 3

→
k )

→
r = (

→
i − 2

→
j −

→
k ) + s(2

→
i − 2

→
j − 3

→
k )

22. Find the vector and cartesian equations of a plane which is at a

distance of 18 units from the origin and which is normal to the vector

 .

Watch Video Solution

2
→
i + 7

→
j + 8

→
k

23. The unit normal vector to the plane 2x - y + 2z = 5 are …………..

Watch Video Solution

https://dl.doubtnut.com/l/_w8bWdn2cz7PR
https://dl.doubtnut.com/l/_uOovkE3nKz1x
https://dl.doubtnut.com/l/_xo59KAwQcLyh


24. Find the length of the perpendicular from the origin to the plane

Watch Video Solution

→
r . (3

→
i + 4

→
j + 12

→
k ) = 26

25. The foot of the perpendicular drawn from the origin to a plane is 18 ,

equation of the plane.

View Text Solution

26. Find the Cartesian equation of the plane through the point with

position vector  and perpendicular to the vector 

.

Watch Video Solution

2 î − ĵ + k̂ 4 î + 2ĵ − 3k̂

https://dl.doubtnut.com/l/_anrLmwAax8Yq
https://dl.doubtnut.com/l/_b5sPqypOuhHU
https://dl.doubtnut.com/l/_neLd8UaGN477


27.  Find the vector and cartesian equations of the plane passing through

the point (2,-1, 4) and parallel to the plane 

Watch Video Solution

→
r . (4

→
i − 12

→
j − 3

→
k ) = 7

28. Find the Vector and Cartesian equation of the plane containing the

line  and parallel to the line 

Watch Video Solution

= =
x − 2

2

y − 2

3

z − 1

3

= =
x + 1

3

y − 1

2

z + 1

1

29.  Find the vector and cartesian equation of the plane passing through

the point (1, 3, 2) and parallel to the lines * 

and  .

Watch Video Solution

= =
x + 1

2

y + 2

−1

z + 3

3

= =
x − 2

1

y + 1

2

z + 2

2

https://dl.doubtnut.com/l/_1OZwoaFUo2QS
https://dl.doubtnut.com/l/_8nJJvH4QjLRe
https://dl.doubtnut.com/l/_lPojKRQBDtqc


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

the point (-1,3,2) and perpendicular to the planes.x + 2y + 2=5 and

3x+y+2z=8.

Watch Video Solution

31.  Find the vector and cartesian equations of the plane passing through

the points A(1, -2, 3) and B(-1,2,-1) and is parallel to the line

 .

Watch Video Solution

= =
x − 2

2

y + 1

3

z − 1

4

32. Find the vector and certesian equation of the plane through the

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

.

Watch Video Solution

→
r ⋅ (3 î − 2ĵ + 4k̂) = 5

https://dl.doubtnut.com/l/_kteeynD4y5LF
https://dl.doubtnut.com/l/_QnZGEDueZ2Im
https://dl.doubtnut.com/l/_UMTVUEYx4J3k
https://dl.doubtnut.com/l/_FLxqMWTbpqFm


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

line  and passing through the point (-1, 1,-1).

Watch Video Solution

= =
x − 2

2

y − 2

3

z − 1

−2

34. Derive the equation of the plane in the intercept form.

Watch Video Solution

35. Find the Cartesian form of the equation of the plane

Watch Video Solution

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

36. Show that the straigh lines  

 are coplanar . Find the vector

equation of the which they lie.

Watch Video Solution

→
r = (

→
i +

→
j −

→
k ) + λ(3

→
i −

→
j )

→
r = (4

→
i −

→
k ) + μ(2

→
i + 3

→
k )

https://dl.doubtnut.com/l/_FLxqMWTbpqFm
https://dl.doubtnut.com/l/_74CSM2p1j70v
https://dl.doubtnut.com/l/_si0NWowU6YRc
https://dl.doubtnut.com/l/_ipo8NjHwnt1e


Watch Video Solution

37. If the straight lines

 are coplanar, �nd 

and equations of the planes containing theses two lines.

Watch Video Solution

= = and = =
x − 1

2

y + 1

λ

z

2

x + 1

5

y + 1

2

z

λ
λ

38. If the lines  and

 are coplanar, then �nd the value of k.

Watch Video Solution

= =
x − 2

1

y − 3

1
z − 4

−k

= =
x − 1

k

y − 4

2

z − 5

1

39. Show that the lines  and

 are coplanar .Al,so �nd the equation of the

plane containing these two lines.

Watch Video Solution

= =
x + 3

−3

y − 1

1

z − 5

5

= =
x + 1

−1

y − 2

2

z − 5

5

https://dl.doubtnut.com/l/_ipo8NjHwnt1e
https://dl.doubtnut.com/l/_roE42yxZXkqd
https://dl.doubtnut.com/l/_bCBEPtzlY3Xg
https://dl.doubtnut.com/l/_8Y7vPFXsEEwW
https://dl.doubtnut.com/l/_vundUum4EcfT


40. Find the point of intersection of the line passing through the two

points (1, 1, -1), (-1, 0, 1) and the xy-plane.

Watch Video Solution

41. Find the coordinates of the point where the line

 meets the plane 

.

Watch Video Solution

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

→
r ⋅ (2

→
i + 4

→
j −

→
k ) = 3

42. Find the point of intersection of the line

 and Xz-plane

Watch Video Solution

→
r = (

→
j −

→
k ) + s(2

→
i −

→
j +

→
k )

https://dl.doubtnut.com/l/_vundUum4EcfT
https://dl.doubtnut.com/l/_YIN26hSEa9p0
https://dl.doubtnut.com/l/_YugCQAWquFUy


43. Find the meeting point of the line

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

Watch Video Solution

→
r = (2

→
i +

→
j − 3

→
k ) + t(2

→
i −

→
j −

→
k )

44. Show that the following planes are at right angles:

 and  .

Watch Video Solution

→
r . (2

→
i +

→
j +

→
k ) = 15

→
r . (

→
i +

→
j − 3

→
k ) = 3

45. The planes  and 

 are perpendicular. Find 

Watch Video Solution

→
r . (2

−→
+ λ

→
j − 3

→
k ) = 10

→
r . (λ

−→
+ 3

→
j +

→
k ) = 5 λ

46. Find the angle between the line

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

3

y − 1

−1

z − 3

2

https://dl.doubtnut.com/l/_6ms4ZNYx5gut
https://dl.doubtnut.com/l/_rZPwq6qgy8ym
https://dl.doubtnut.com/l/_SPPfu8GXJua2
https://dl.doubtnut.com/l/_OdHR8ICErM2C


Watch Video Solution

47.   Find the angle between the line

 and the plane

Watch Video Solution

→
r =

→
i +

→
j + 3

→
k + λ(2

→
i +

→
j −

→
k )

→
r . (

→
i +

→
j ) = 1

48. If  ,  and

 then  =

A. 6

B. 10

C. 12

D. 24

Answer: (c )

W h Vid S l i

→
a = 2

→
i +

→
j −

→
k

→
b =

→
i + 2

→
j +

→
k

→
c =

→
i −

→
j + 2

→
k

→
a . (

→
b ×

→
c )

https://dl.doubtnut.com/l/_OdHR8ICErM2C
https://dl.doubtnut.com/l/_5aAIrXYaFT83
https://dl.doubtnut.com/l/_E1mmLsYg1xOr


Watch Video Solution

49. If

show that  depends on neither .x nor y.

A. onlyx

B. onlyy

C. Neither x or y

D. Both x and y

Answer: c

Watch Video Solution

→
a = î − k̂,

→
b = xî + ĵ + (1 − x)k̂,

→
c = yî + xĵ + (1 + x − y)k̂

[
→
a ,

→
b ,

→
c ]

50. If  ,  ,  are three non-coplanar vector and  ,   are de�nd

by the relations  ,  ,  ,

→
a

→
b

→
c

→
p

→
q

→
r

→
p =

→
b ×

→
c

[
→
a

→
b

→
c ]

→
q =

→
c ×

→
a

[
→
a

→
b

→
c ]

→
r =

→
a ×

→
b

[
→
a

→
b

→
c ]

https://dl.doubtnut.com/l/_E1mmLsYg1xOr
https://dl.doubtnut.com/l/_zqaL9SPTHPH7
https://dl.doubtnut.com/l/_Q27djowS60JT


then  =............

A. 0

B. 1

C. 2

D. 3

Answer: d

Watch Video Solution

→
p . (

→
a +

→
b ) +

→
q . (

→
b +

→
c ) +

→
r . (

→
c +

→
a )

51. The value of  =………

A. 1

B. 3

C. 

D. 0

î. (ĵ × k̂) + ĵ. (k̂ × î) + k̂. (ĵ × î)

−3

https://dl.doubtnut.com/l/_Q27djowS60JT
https://dl.doubtnut.com/l/_NW1PTYM7Y92Z


Answer: A

Watch Video Solution

52. Let  be distinct non-negative numbers. If the vectors 

 and  lies in a plane then  is

A. the A.M of a and b

B. the G.M of a and b

C. the H.M of a and b

D. equal to zero

Answer: b

Watch Video Solution

a, b, c

aî + aĵ + ck̂, î + k̂ cî + cĵ + bk̂ c

53. The value of  …….î. (ĵ × k̂) + ( î × k̂). ĵ

https://dl.doubtnut.com/l/_NW1PTYM7Y92Z
https://dl.doubtnut.com/l/_OrxKZkl0wJo2
https://dl.doubtnut.com/l/_P5kPTGYup811


A. 1

B. 

C. 0

D. 

Answer: c

Watch Video Solution

−1

ĵ

54. The value of  is :

A. 0

B. 1

C. 2

D. 3

Answer: a

Watch Video Solution

[ î − ĵ, ĵ − k̂, k̂ − î]

https://dl.doubtnut.com/l/_P5kPTGYup811
https://dl.doubtnut.com/l/_loATHFnqHfmp


55. Show that

A.  is a unit vector

B. 

C. 

D. 

Answer: c

Watch Video Solution

→
a × (

→
b +

→
c ) +

→
b × (

→
c +

→
a ) +

→
c × (

→
a +

→
b ) =

→
0 .

→
u

→
u =

→
a +

→
b +

→
c

→
u =

→
0

→
u ≠

→
0

56. The area of the parallelogram having diagonals

 is

A. 

B. 

→
a = 3 î + ĵ − 2k̂ and

→
b = î − 3ĵ + 4k

10√3

6√30

https://dl.doubtnut.com/l/_loATHFnqHfmp
https://dl.doubtnut.com/l/_WgmiyFf6yJQB
https://dl.doubtnut.com/l/_z8essKoJ0iQC


C. 

D. 

Answer: d

Watch Video Solution

√30
3

2

3√30

57. Show that

A. 

B. 

C.  and  are parallel

D.  or  or  and  are parallel

Answer: d

Watch Video Solution

→
a × (

→
b +

→
c ) +

→
b × (

→
c +

→
a ) +

→
c × (

→
a +

→
b ) =

→
0 .

→
x =

→
0

→
y =

→
0

→
x

→
y

→
x =

→
x

→
y =

→
0

→
x

→
y

https://dl.doubtnut.com/l/_z8essKoJ0iQC
https://dl.doubtnut.com/l/_4xYH8Bmwjk0Y
https://dl.doubtnut.com/l/_D9jyPwnlyxuy


58. If  then the area of the

quadrilateral PQRS is

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

¯̄̄ ¯̄¯PR = 2 î + ĵ + k̂, ¯̄̄ ¯̄̄QS = î + 3ĵ + 2k̂,

5√3

10√3

5√3

2

3

2

59. if  where  are any

three vectors such that  and  then  and 

are_______

A.  parellel to 

B.  parellel to 

(
→
a ×

→
b ) ×

→
c =

→
a × (

→
b ×

→
c )

→
a ,

→
b ,

→
c

→
b .

→
c ≠ 0

→
a .

→
b ≠ 0

→
a

→
c

→
a

→
b

→
b

→
c

https://dl.doubtnut.com/l/_D9jyPwnlyxuy
https://dl.doubtnut.com/l/_g7CLpW7Rbwgq


C.  parellel to 

D. 

Answer: c

Watch Video Solution

→
c

→
a

→
a +

→
b +

→
c =

→
0

https://dl.doubtnut.com/l/_g7CLpW7Rbwgq

