
MATHS

BOOKS - RD SHARMA MATHS (HINGLISH)

ALGEBRA OF VECTORS

Solved Examples And Exercises

1. Prove that a necessary and su�cient condition for three vectors

 and  to be coplanar is that there exist scalars  not

all zero simultaneously such that 

Watch Video Solution

→
a ,

→
b

→
c l, m, n

l
→
a + m

→
b + n

→
c =

→
0 .

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_iMjFTHtLJ2Xg


2. Prove that the following vectors are non-coplanar:

 and  

and 

Watch Video Solution

3 î + ĵ − k̂, 2 î − ĵ + 7k̂ 7 î − ĵ + 23k̂ î + 2ĵ + 3k̂, 2 î + ĵ + 3

î + ĵ + k̂

3. Using vectors show that the points

 and  are

such that  and  intersect at the point 

Watch Video Solution

A( − 2, 3, 5), B(7, 0, − 1)C( − 3, − 2, − 5) D(3, 4, 7)

AB CD P (1, 2, 3).

4. Prove that 1,1,1 cannot be direction cosines of a straight line.

Watch Video Solution

https://dl.doubtnut.com/l/_orj62J2pgCKp
https://dl.doubtnut.com/l/_N3A8DEAfBBeq
https://dl.doubtnut.com/l/_KJNjTKr0hN63


5. A vector  is inclined at equal acute angles of  

and  if  units, �nd 

Watch Video Solution

→
r x − aξs, y − aξs

z − aξs. ∣
∣
→
r ∣

∣ = 6
→
r .

6. Find the angles at which the following vectors are inclined to each

of the coordinate axes:   

Watch Video Solution

î − ĵ + k̂ ĵ − k̂ 4 î + 8ĵ + k̂

7. Find the direction cosines of the following vectors: 

 

Watch Video Solution

2 î + 2ĵ − k̂

6 î − 2ĵ − 3k̂ 3 î − 4k̂

https://dl.doubtnut.com/l/_YIkfuaBJ9iC6
https://dl.doubtnut.com/l/_x9oOYZLQ1Jff
https://dl.doubtnut.com/l/_0JYnG0w5fMDD


8. Prove that the sum of three vectors determined by the medians of

a triangle directed from the vertices is zero.

Watch Video Solution

9. If  is a point and  is a quadrilateral and 

 , show that  is a parallelogram.

Watch Video Solution

P ABCD

→
A P +

→
P B +

→
P D =

→
P C ABCD

10. If  is a vector and  is a scalar such that  , then

what are the alternatives for  and 

Watch Video Solution

→
a m m

→
a =

→
0

m
→
a ?

https://dl.doubtnut.com/l/_QnBnVBtXsSNy
https://dl.doubtnut.com/l/_9p51zySRybDS
https://dl.doubtnut.com/l/_HFAt3TvSRRRi


11. If  are two vectors, then write the truth value of the

following statements: 

 

Watch Video Solution

→
a ,

→
b

→
a = −

→
b ∣

∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣

∣
∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣
→
a = ±

→
b ∣

∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣
→
a =

→
b

12.  is a quadrilateral. Find the sum the vectors  , 

and  .

Watch Video Solution

ABCD
→
BA

→
BC,

→
DA

13.  is pentagon, prove that  +  +  + 

 =  

Watch Video Solution

ABCDE
→
A B

→
BC

→
C D

→
DE +

→
E A

→
0

→
A B +

→
A E +

→
BC +

→
DC +

→
E D +

→
A C = 3

→
A C

https://dl.doubtnut.com/l/_loO48A8UQw8s
https://dl.doubtnut.com/l/_FpDrjzzRGf4B
https://dl.doubtnut.com/l/_eTbU3R4gasgo


14. If  and  are three collinear points such that  and

 =  Find the vector  .

Watch Video Solution

P , Q R
→
P Q =

→
a

→
QR

→
b .

→
P R

15. Give a condition that three vectors  and  from the three

sides of a triangle. What are the other possibilities?

Watch Video Solution

→
a ,

→
b

→
c

16. If  and  are two non-collinear vectors having the same initial

point. What are the vectors represented by  and  .

Watch Video Solution

→
a

→
b

→
a +

→
b

→
a −

→
b

17. Find the magnitude of the vector →a = 2 î + 3ĵ − 6k̂.

https://dl.doubtnut.com/l/_bbLopzc2EB6j
https://dl.doubtnut.com/l/_getZJyNTE8ZR
https://dl.doubtnut.com/l/_TVxWH5cK7V42
https://dl.doubtnut.com/l/_GsbVF0eO7HhH


Watch Video Solution

18. Find the unit vector in the direction of 

Watch Video Solution

3 î + 4ĵ − 12k̂.

19. The vertices  of triangle  have respectively position

vectors  with respect to a given origin  . Show that the

point  where the bisector of  meets  has position vector 

 where  and,  Hence,

deduce that incentre I has position vector  where

Watch Video Solution

A, B, C ABC

→
a ,

→
b ,

→
c O

D ∠A BC

→
d = ,

β
→
b + γ

→
c

β + γ
β = ∣

∣
→
c −

→
a ∣

∣ γ =
∣
∣
∣
→
a −

→
b

∣
∣
∣
.

α
→
a + β

→
b + γ

→
c

α + β + γ

α =
∣
∣
∣

→
b −

→
c

∣
∣
∣

20. Find a unit vector parallel to the vector î + √3ĵ

https://dl.doubtnut.com/l/_GsbVF0eO7HhH
https://dl.doubtnut.com/l/_Janv7fAbJO5x
https://dl.doubtnut.com/l/_4eHNBZsxFXOS
https://dl.doubtnut.com/l/_MuuHfbT6nHGF


Watch Video Solution

21. Show that the found points  with position vectors 

 respectively such that 3  ,

are coplanar. Also, �nd the position vector of the point of

intersection of the line segments  and 

Watch Video Solution

A, B, C, D

→
a ,

→
b ,

→
c ,

→
d

→
a − 2

→
b + 5

→
c − 6

→
d =

→
0

AC BD.

22. If  are the position vectors of  respectively, �nd the

position vector of a point  in  produced such that 

and that a point  in  produced such that  .

Watch Video Solution

→
a ,

→
b A, B

C AB AC = 3AB

D BA BD = 2BA

https://dl.doubtnut.com/l/_MuuHfbT6nHGF
https://dl.doubtnut.com/l/_LhNw8JwUjbVu
https://dl.doubtnut.com/l/_rrsrNy7zU81R


23. Let  be the position vectors of the four distinct

points  If  then show that 

is parallelogram.

Watch Video Solution

→
a ,

→
b ,

→
c ,

→
d

A, B, C, D.
→
b −

→
a =

→
a −

→
d , ABCD

24. 6). If  and the coordinates of  are 

 �nd the coordinates of  (7). prove that the points 

 are the vertices of a right angled

triangle.

Watch Video Solution

→
P Q = 3 î + 2ĵ − k̂ P

(1, − 1, 2), Q.

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

25. Prove that the points  and  are

the vertices of a right angled triangle.

Watch Video Solution

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

https://dl.doubtnut.com/l/_Q7XkUUyUssxu
https://dl.doubtnut.com/l/_WyjDfph6hcEq
https://dl.doubtnut.com/l/_ChHestZAug3i


26. Find the position vector from the origin  to the centroid of the

triangle whose vertices are  and 

Watch Video Solution

O

(1, − 1, 2), (2, 1, 3) −1, 2, − 1).

27. Show that the four points having position vectors

 are coplanar.

Watch Video Solution

6 î − 7ĵ, 16 î − 19ĵ − 4k̂, 3ĵ − 6k̂, 2 î − 5ĵ + 10k̂

28. If  and 

�nd 

Watch Video Solution

→
a = 3 î − ĵ − 4k̂,

→
b = 2 î + 4ĵ − 3k̂

→
c = î + 2ĵ − k̂,

∣
∣3

→
a − 2b̂ + 4ĉ∣

∣.

https://dl.doubtnut.com/l/_ChHestZAug3i
https://dl.doubtnut.com/l/_o0GkZirDyQUh
https://dl.doubtnut.com/l/_0whHcuoDp6RO
https://dl.doubtnut.com/l/_XUhLjjMiMtcF


29. Can a vector have direction angles 

Watch Video Solution

450, 600, 1200

30. A vector makes an angle of  with each of x-axis and y-axis Find

the angle made by it with the z-axis.

Watch Video Solution

π

4

31. Show that the point  with position vectors 

 and  are collinear.

Watch Video Solution

A, B, C

→
a − 2

→
b + 3

→
c , 2

→
a + 3

→
b − 4

→
c −7

→
b + 10

→
c

32. If  , prove that  are collinear

points.

→
A O +

→
OB =

→
BO +

→
OC A, B, C

https://dl.doubtnut.com/l/_hb77FKhQcIML
https://dl.doubtnut.com/l/_m6BNLLQPeUYk
https://dl.doubtnut.com/l/_0nJjaymisJTa
https://dl.doubtnut.com/l/_j6RM7zBAgeoM


Watch Video Solution

33. If  are two non-collinear vectors, prove that the points with

position vectors  and  are collinear for all

real values of 

Watch Video Solution

→
a ,

→
b

→
a +

→
b ,

→
a −

→
b

→
a + λ

→
b

λ.

34. If the points with position vectors  and 

 are collinear, �nd the value of 

Watch Video Solution

10 î + 3ĵ, 12 î − 5ĵ

a î + 11ĵ a.

35. Show that the four points  with position vectors 

 and  respectively are coplanar if and only if 

A, B, CandD

→
a ,

→
b ,

→
c

→
d

3
→
a − 2

→
b +

→
c − 2

→
d = 0.

https://dl.doubtnut.com/l/_j6RM7zBAgeoM
https://dl.doubtnut.com/l/_KDsAlbrn2Nrw
https://dl.doubtnut.com/l/_CSLTNJoYAhmr
https://dl.doubtnut.com/l/_6GGwMepo4QBE


Watch Video Solution

36. Find the position vector of a point R which divides the line

joining two points P and Q whose position vectors are 

and respectively, in the ratio 2 : 1(i) internally (ii)

externally

Watch Video Solution

î + 2ĵ − k̂

− î + ĵ + k̂

37. Five forces  ,  ,  ,  and  act at the vertex of a

regular hexagon  Prove that the resultant is  ,

where  is the centre of heaagon.

Watch Video Solution

→
A B

→
A C

→
A D

→
A E

→
A F

ABCDEF . 6
→
A O

O

38. If  and  ,

�nd a vector of magnitude 6 units which is parallel to the vector

→
a = î + ĵ + k̂,

→
b = 4 î − 2ĵ + 3k̂

→
c = î − 2ĵ + k̂

https://dl.doubtnut.com/l/_6GGwMepo4QBE
https://dl.doubtnut.com/l/_gDDGTGg4OSFT
https://dl.doubtnut.com/l/_ttvAuhmY61WL
https://dl.doubtnut.com/l/_WhWyRdbaf6Ey


Watch Video Solution

2
→
a −

→
b + 3 →⋅

39. Answer the following as true or �ase:  and  are collinear. Two

collinear vectors are always equal in magnitude. Zero vector is

unique. Two vectors having same magnitude are collinear. Two

collinear vectors having the same magnitude are equal.

Watch Video Solution

→
a

→
b

40. In Fig.  is a regular hexagon, which vectors are: Collinear

Equal Coinitial Collinear but not equal

Watch Video Solution

ABCD

https://dl.doubtnut.com/l/_WhWyRdbaf6Ey
https://dl.doubtnut.com/l/_LAqTOD3GCNgC
https://dl.doubtnut.com/l/_OaKi1W5QkaUl


41. Find the coordinates of the tip of the position vector which is

equivalent to  , where the coordinates of  and  are 

and  respectively.

Watch Video Solution

→
A B A B ( − 1, 3)

( − 2, 1)

42. Express  in terms of unit vectors  and  when the points

are: i)  ii)  Find  in

each case.

Watch Video Solution

→
A B î ĵ,

A(4, − 1), B(1, 3) A( − 6, 3), B( − 2, − 5)
∣
∣
∣

→
A B

∣
∣
∣

43. If the position vectors of the points  and 

 are  respectively compute 

Watch Video Solution

A(3, 4), B(5, − 6)

(4, − 1)
→
a ,

→
b ,

→
c

→
a + 2

→
b − 3

→
⋅

https://dl.doubtnut.com/l/_Asno01KY3okP
https://dl.doubtnut.com/l/_AcQgrJ4vaKED
https://dl.doubtnut.com/l/_EZxdTf6RYu2Z
https://dl.doubtnut.com/l/_iEPFDs7sTRS9


44.  is parallelogram. If the coordinates of  are 

 and  respectively, �nd the coordinates

of 

Watch Video Solution

ABCD A, B, C

( − 2, − 1), (3, 0) (1, − 2)

D.

45. If the position vector of a point  be  �nd  .

Watch Video Solution

( − 4, − 3)
→
a , |a|

46. Find a vector of magnitude 4 units which is parallel to the vector

Watch Video Solution

√3 î + ĵ.

https://dl.doubtnut.com/l/_iEPFDs7sTRS9
https://dl.doubtnut.com/l/_qmdTbOMD1ELk
https://dl.doubtnut.com/l/_42r5UkWqgwL0


47. If the position vector  of a point  is such that 

 �nd the value (s) of 

Watch Video Solution

→
a (12, n)

∣
∣
→
a ∣

∣ = 13, n.

48. Show that the sum of three vectors determined by the medians

of a triangle directed from the vertices is zero.

Watch Video Solution

49.  is parallelogram and  is the point of intersection of its

diagonals. If  is the origin of reference, show that

Watch Video Solution

ABCD P

O

→
OA +

→
OB +

→
OC +

→
OD = 4

→
O P .

https://dl.doubtnut.com/l/_znLrnSKOdP5t
https://dl.doubtnut.com/l/_vLj1EiK5Wa4h
https://dl.doubtnut.com/l/_B5CD2LXW6b0A


50. If  is a point in space,  is a triangle and  are the

mid-points of the sides  and  respectively of the

triangle, prove that  + 

Watch Video Solution

O ABC D, E, F

BC, CA AB

→
OA

→
OB +

→
OC =

→
OD +

→
OE +

→
O F .

51. Show that the point  and  from an

isosceles triangle.

Watch Video Solution

2 î, − î − 4ĵ − î + 4ĵ

52. If  be the position vector whose tip is  �nd the

coordinates of a point  such that  the coordinates of 

being 

Watch Video Solution

→
a (5, − 3),

B
−−→
AB =

→
a , A

(4, − 1).

https://dl.doubtnut.com/l/_H5pj7MLdie9j
https://dl.doubtnut.com/l/_ArzKG7D7Lik5
https://dl.doubtnut.com/l/_b81chDYouWTR
https://dl.doubtnut.com/l/_xtv3zWzyvkat


53. Show that the line segments joining the mid-points of opposite

sides of a quadrilateral bisects each other.

Watch Video Solution

54.  are four points in a plane and  is the point of

intersection of the lines joining the mid-points of  and 

and  Show that  where 

is any point.

Watch Video Solution

ABCD Q

AB CD; BC

AD.
→
P A +

→
P B +

→
P C +

→
P D = 4

→
P Q, P

55. If  are non-collinear vectors, �nd the value of  for

which the vectors 

are collinear.

Watch Video Solution

→
a and

→
b x

→
α = (2x + 1)

→
a −

→
b and

→
β = (x − 2)

→
a +

→
b

https://dl.doubtnut.com/l/_xtv3zWzyvkat
https://dl.doubtnut.com/l/_xOHATnNxFywC
https://dl.doubtnut.com/l/_DPZjuKkBVPXd


56. The projection of a vector on the coordinate axes are 

Find its length and direction cosines.

Watch Video Solution

6, − 3, 2.

57. If  are three non- null vectors such that any two of

them are non-collinear. If  is collinear with  is

collinear with  then �nd 

Watch Video Solution

→
a ,

→
b ,

→
c

→
a +

→
b

→
c and

→
b +

→
c

→
a ,

→
a +

→
b +

→
c

58. Show that the vectors

 are non-

coplanar vectors (where  are non-coplanar vectors)

Watch Video Solution

2
→
a −

→
b + 3

→
c ,

→
a +

→
b − 2

→
c and

→
a +

→
b − 3

→
c

→
a ,

→
b ,

→
c

https://dl.doubtnut.com/l/_cU4g49V9mib7
https://dl.doubtnut.com/l/_BO1mVJi7ttMT
https://dl.doubtnut.com/l/_6yy7YuU4Idu2
https://dl.doubtnut.com/l/_sPN7aDMKyLtI


59. Show that the points  with position vectors 

 respectively, are

collinear.

Watch Video Solution

A, B, C

−2
→
a + 3

→
b + 5

→
c ,

→
a + 2

→
b + 3

→
c and7

→
a −

→
c

60. Prove that the line joining the mid-points of the diagonals of a

trapezium is parallel to the parallel sides of trapezium and is half of

their di�erence.

Watch Video Solution

61. Prove that the segment joining the middle points of two non-

parallel sides of a trapezium is parallel to the parallel sides and half

of their sum.

Watch Video Solution

https://dl.doubtnut.com/l/_sPN7aDMKyLtI
https://dl.doubtnut.com/l/_YHioOyuLHK9w
https://dl.doubtnut.com/l/_7ftc5xX4Nc4u


62. Using vector method, prove that the line segments joining the

mid-points of the adjacent sides of a quadrilateral taken in order

form a parallelogram.

Watch Video Solution

63. If the points with position vectors  and 

 are collinear, �nd the value of 

Watch Video Solution

60 î + 2ĵ, 40 î − 8ĵ

a î − 52ĵ a.

64. If  is quadrilateral and  are the mid-points of 

 respectively, prove that  +  +  =4 

Watch Video Solution

ABCD EandF

ACandBD
→
A B +

→
A D

→
C B

→
C D

→
E F .

https://dl.doubtnut.com/l/_lc0aUecZQH3E
https://dl.doubtnut.com/l/_jnOXaQgnbOoC
https://dl.doubtnut.com/l/_9ynfK6hlmzNe
https://dl.doubtnut.com/l/_geZFDgYxx3py


65. If  are the mid-points of sides  of a triangle 

 respectively, show that 

Watch Video Solution

DandE ABandAC

ABC
→
BE +

→
DC =

→
BC.

3
2

66. If  is the centroid of a triangle  prove that 

Watch Video Solution

G ABC,

→
GA +

→
GB +

→
GC =

→
0 .

67. Prove using vectors: Medians of a triangle are concurrent.

Watch Video Solution

68. Points L, M, N divide the sides BC, CA, AB of ABC in the ratio 1:4,

3:2, 3:7 respectively. Prove thatAL + BM + CŃ is a vector parallel to CK

https://dl.doubtnut.com/l/_geZFDgYxx3py
https://dl.doubtnut.com/l/_Qz6rRxoavC7P
https://dl.doubtnut.com/l/_ikRffjPjOenW
https://dl.doubtnut.com/l/_CRmcI5iomEW1


where K divides AB in the ratio 1: 3.

Watch Video Solution

69. Prove using vectors: The diagonals of a quadrilateral bisect each

other i� it is a parallelogram.

Watch Video Solution

70. Prove that the sum of the vectors directed from the vertices to

the mid-points of opposite sides of a triangle is zero.

Watch Video Solution

71. Prove that the line segment joining the mid points of two side of

a triangle is parallel to the third side and equal to half of it.

Watch Video Solution

https://dl.doubtnut.com/l/_CRmcI5iomEW1
https://dl.doubtnut.com/l/_F7I5BvPlhe6Z
https://dl.doubtnut.com/l/_788VBs5NdyHy
https://dl.doubtnut.com/l/_PEoxkLpVIOsk


72. If  are two triangles and  be their

centriods, prove that 

Watch Video Solution

ABCandA'B'C G, G'

→
∀ ' +

→
BB' +

→
C ' = 3

→
GG'

73. A vector  is inclined at equal to  If the

magnitude of  is 6 units, �nd 

Watch Video Solution

→
r OX, OY andOZ.

→
r

→
r .

74. A vector  has length 21 and its direction ratios are

proportional to  Find the direction cosines and

components of  , is given that  Makes an acute angle with 

axis.

Watch Video Solution

→
r

2, − 3, 6.

→
r

→
r x −

https://dl.doubtnut.com/l/_PEoxkLpVIOsk
https://dl.doubtnut.com/l/_zt5iqAIBrtkL
https://dl.doubtnut.com/l/_7VouEcQrTXze
https://dl.doubtnut.com/l/_qefRG2KDAouV


75. Show plane whose vector equation is

contains the line 

Watch Video Solution

→
r ⋅ ( î + 2ĵ − k̂) = 3

→
r = î + j + λ(2 î + ĵ + 4k̂)

76. Find the angle between line  and the

plane 

Watch Video Solution

= =
x + 1

2

y

3

z − 3

6

10x + 2y − 11z − 3 = 0.

77. If a, b, c are non-coplanar vectors such that

 prove that 

Watch Video Solution

x1
→
a + y1

→
b + z1

→
c = x2

→
a + y2

→
b + z2

→
c ,

x1 = x2, y + 1 = y + 2andz1 = z2.

https://dl.doubtnut.com/l/_qefRG2KDAouV
https://dl.doubtnut.com/l/_H59dtaIyxD83
https://dl.doubtnut.com/l/_7nH0yDrYbhJM
https://dl.doubtnut.com/l/_9kHBzWXBbIK5
https://dl.doubtnut.com/l/_O2jLWeyFbSUL


78. Show that the vectors a, b, c given by

 are non-

coplanar. Express vector  as a liner combination of the

vectors  .

Watch Video Solution

→
a = î + 2ĵ + 3k̂,

→
b = 2 î + ĵ + 3k̂and

→
c = î + ĵ + k̂

→
d = 2 î − 3k̂

→
a ,

→
b , and

→
c

79. A vector  is inclined to  . Find the

angle at which  is inclined to 

Watch Video Solution

→
O P OXat450andOY at600

→
O P OZ.

80. If a vector makes angles 

respectively, prove that 

Watch Video Solution

α, β, γwithOX, OY andOZ

sin2 α + sin2 β + sin2 γ = 2.

https://dl.doubtnut.com/l/_O2jLWeyFbSUL
https://dl.doubtnut.com/l/_x7pWB07Yts2R
https://dl.doubtnut.com/l/_snt9ZTfi9PeU
https://dl.doubtnut.com/l/_6OWmFWDRMB2F


81.  is a parallelogram. If  are the mid-points of 

 respectively, then express  in terms of 

 . Also, prove that 

Watch Video Solution

ABCD LandM

BCandDC
→
A Land

→
A M

→
A Band

→
A D

→
A L +

→
A M =

→
A C.

3

2

82. Find a unit vector in the direction of the resultant of the vectors

Watch Video Solution

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

83. Find the position vector of the mid-point of the vector joining

the points 

Watch Video Solution

P(2 î − 3ĵ + 4k̂)andQ(4 î + ĵ − 2k̂).

https://dl.doubtnut.com/l/_6OWmFWDRMB2F
https://dl.doubtnut.com/l/_NCKV1o97SCz2
https://dl.doubtnut.com/l/_qtTZvEyJEHIi


84. Show that the line joining one vertex of a parallelogram to the

mid-point of an opposite side trisects the diagonal and is trisected

there at.

Watch Video Solution

85. Let  be three non-zero vectors such that any two of

them are non-collinear. If  is collinear with 

is collinear with  then prove that 

Watch Video Solution

→
a ,

→
b ,

→
c

→
a + 2

→
b

→
c and

→
b + 3

→
c

→
a

→
a + 2

→
b + 6

→
c =

→
0

86. If  are the position vectors of the points 

 �nd the value of  for which  and  are

collinear.

Watch Video Solution

→
a ,

→
b

(1, − 1), ( − 2, m), m
→
a

→
b

https://dl.doubtnut.com/l/_WAJ0UM212qaK
https://dl.doubtnut.com/l/_HDXsvEeaAXEY
https://dl.doubtnut.com/l/_EO1MVksrpS8j


87. Find the position vector of a point  in space such that  is

inclined at  and at 

Watch Video Solution

A
→
OA

600 → OX 450 → OY and
∣
∣
∣

→
OA

∣
∣
∣

= 10units.

88. Show that the points

 

are such that  and  intersect at the point 

Watch Video Solution

A(6, − 7, 0), B(16, − 19, − 4), C(0, 3, − 6)and D(2, − 5, 10)

AB CD P (1, − 1, 2).

89. The lines joining the vertices of a tetrahedron to the centroids of

opposite faces are concurrent.

Watch Video Solution

https://dl.doubtnut.com/l/_EO1MVksrpS8j
https://dl.doubtnut.com/l/_rSlwwj7Ts8lQ
https://dl.doubtnut.com/l/_IayRtBv4AoUf
https://dl.doubtnut.com/l/_8d43umaqJRPk
https://dl.doubtnut.com/l/_Lghrvg3Ru6If


90. Find a vector  of magnitude  which makes an angle

of  and  with  and axis respectively.

Watch Video Solution

→
r 3√3units

π

4

π

2
y z −

91. Let  Are the vectors 

 equal?

Watch Video Solution

→
a = î + 2ĵand

→
b = 2 î + ĵ

.
is∣

∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣
?

→
a and

→
b

92. Three vectors of magnitude  meet in a point and their

directions are along the diagonals of the adjacent faces of a cube.

Determine their resultant.

Watch Video Solution

a, 2a, 3a

https://dl.doubtnut.com/l/_Lghrvg3Ru6If
https://dl.doubtnut.com/l/_LNQ6kute9poy
https://dl.doubtnut.com/l/_GGTB6cz71Ea1


93. Show that the vectors

 are

coplanar, where  are non-coplanar.

Watch Video Solution

→
a − 2

→
b + 3

→
c ,

→
a − 3

→
b + 5

→
c and − 2

→
a + 3

→
b − 4

→
c

→
a ,

→
b ,

→
c

94. Find the angles at which the vector  is inclined to

each of the coordinate axes.

Watch Video Solution

2 î − ĵ + 2k̂

95. Prove that four points

are coplanar.

Watch Video Solution

2
→
a + 3

→
b −

→
c ,

→
a − 2

→
b + 3

→
c , 3

→
a + 4

→
b − 2

→
c and

→
a − 6

→
b + 6

→
c

https://dl.doubtnut.com/l/_vBfVMhbpalw4
https://dl.doubtnut.com/l/_3wtWz1NUbyEC
https://dl.doubtnut.com/l/_f6qKtsfdNws6
https://dl.doubtnut.com/l/_QjmvVMWunVKx


96. Find the direction cosines of the vector joining the points

 directed from 

Watch Video Solution

A(1, 2, − 3)andB( − 1, − 2, 1), AandB.

97. If  are two non-collinear vectors, show that points 

 and  are collinear if 

Watch Video Solution

→
a and

→
b

l1
→
a + m1

→
b , l2

→
a + m2

→
b l3

→
a + m3

→
b

|l1l2l3m1m2m3111| = 0.

98. If the position vector  of a point  is such that 

 �nd the value of 

Watch Video Solution

→
a (12, n)

∣
∣
→
a ∣

∣ = 13, n.

https://dl.doubtnut.com/l/_QjmvVMWunVKx
https://dl.doubtnut.com/l/_S63aytRjVFae
https://dl.doubtnut.com/l/_kgyWtfjpti4G


99. If  , prove that 

Watch Video Solution

A = (0, 1)B = (1, 0), C = (1, 2), D = (2, 1)

→
A B =

→
C D.

100. Show that the points with position vectors

 are

collinear whatever be 

Watch Video Solution

→
a − 2

→
b + 3

→
c , − 2

→
a + 3

→
b + 2

→
c and − 8

→
a + 13

→
b

→
a ,

→
b , →⋅

101. Find the position vector of a point  which divides the line

joining the two points  and  with position vectors 

 and , respectively in the ratio 

internally and externally.

Watch Video Solution

R

P Q

−−→
OP = 2

→
a +

→
b

−−→
OQ =

→
a − 2

→
b 1: 2

https://dl.doubtnut.com/l/_Z4RcVGOt4Z1S
https://dl.doubtnut.com/l/_gMXUPkqWi3t9
https://dl.doubtnut.com/l/_6SWlvdcGSpMe


102. If  is the mid-point of the side  of a triangle  prove

that 

Watch Video Solution

D BC ABC,

→
A B +

→
A C = 2

→
A D.

103. Show that the found points  with position vectors 

 respectively such that 3  ,

are coplanar. Also, �nd the position vector of the point of

intersection of the line segments  and 

Watch Video Solution

A, B, C, D

→
a ,

→
b ,

→
c ,

→
d

→
a − 2

→
b + 5

→
c − 6

→
d =

→
0

AC BD.

104. Let  be the position vectors of three distinct points A,

B, C. If there exist scalars x, y, z (not all zero) such that

 then show that 

 lie on a line.

→
a ,

→
b ,

→
c

x
→
a + y

→
b + z

→
c = 0andx + y + z = 0,

A, BandC

https://dl.doubtnut.com/l/_6SWlvdcGSpMe
https://dl.doubtnut.com/l/_PST4M9gZrlK0
https://dl.doubtnut.com/l/_zMF0eTrCol59
https://dl.doubtnut.com/l/_CeHdVTkKUlU3


Watch Video Solution

105. If  are position vectors of points  respectively,

then �nd the position vector of points of trisection of  .

Watch Video Solution

→
a and

→
b AandB

AB

106. If  are position vectors of  respectively, �nd the

position vector of  point  produced such that 

Watch Video Solution

→
a and

→
b AandB

a ConBA

BC = 1. 5BA.

107. If , show that (i) 

 have the same direction and (ii) 

have opposite direction and 

→
c = 3

→
a + 4

→
b and 2

→
c =

→
a − 3

→
b

→
c and

→
a ∣

∣
→
c ∣

∣ > ∣
∣
→
a ∣

∣
→
b and

→
c

∣
∣
→
c ∣

∣ >
∣
∣
∣

→
b

∣
∣
∣

https://dl.doubtnut.com/l/_CeHdVTkKUlU3
https://dl.doubtnut.com/l/_q0t0fpOiPlec
https://dl.doubtnut.com/l/_4d1wxGIYVbfS
https://dl.doubtnut.com/l/_9FxUSPN5JpI9


Watch Video Solution

108. Find the position vectors of the points which divide the join of

the points  internally and externally in the

ratio  .

Watch Video Solution

2
→
a − 3

→
b and3

→
a − 2

→
b

2: 3

109. Let  be the centre of a regular hexagon  . Find the

sum of the vectors  .

Watch Video Solution

O ABCDEF

→
OA,

→
OB,

→
OC,

→
OD,

→
OEand

→
O F

110. For any two vectors  , prove that 

Watch Video Solution

→
a and

→
b

∣
∣
∣
→
a +

→
b

∣
∣
∣

≤ ∣
∣
→
a ∣

∣ +
∣
∣
∣

→
b

∣
∣
∣

https://dl.doubtnut.com/l/_9FxUSPN5JpI9
https://dl.doubtnut.com/l/_rDLtX07MLsr1
https://dl.doubtnut.com/l/_CFO1XJI9sY2x
https://dl.doubtnut.com/l/_Zru0GOLl7Ro1


111. IF  are points in a plane or space and  is the

origin of vectors, show that  coincides with 

Watch Video Solution

P1, P2, P3, P4 O

P4

O ⇔ (
→
O P)

1

+
→
P 1P2 +

→
P 2P3 +

→
P 3P4 =

→
0 .

112. Using vectors, �nd the value of  such that the points

 are collinear.

Watch Video Solution

λ

(λ, − 10, 3), (1, − 1, 3)and(3, 5, 3)

113. If  are any two vectors, then give the geometrical

interpretation of g relation 

Watch Video Solution

→
a ,

→
b

∣
∣
∣
→
a +

→
b

∣
∣
∣

=
∣
∣
∣
→
a −

→
b

∣
∣
∣

https://dl.doubtnut.com/l/_Zru0GOLl7Ro1
https://dl.doubtnut.com/l/_HYgzUNAhrIDT
https://dl.doubtnut.com/l/_TeK5XqGthRB4
https://dl.doubtnut.com/l/_biCqE8stR9Rv
https://dl.doubtnut.com/l/_ib7j4hkeJgFc


114. If  show that the point,  are

collinear.

Watch Video Solution

→
P O +

→
OQ =

→
QO +

→
OR, P , Q, R

115. If the sum of two unit vectors is a unit vector, prove that the

magnitude of their di�erence is 

Watch Video Solution

√3.

116. If  are the vectors determined by two adjacent sides of

a regular hexagon, what are the vectors determined by the other

sides taken in order?

Watch Video Solution

→
a and

→
b

https://dl.doubtnut.com/l/_ib7j4hkeJgFc
https://dl.doubtnut.com/l/_NbDmFyFy5I4s
https://dl.doubtnut.com/l/_t1sB7ubUFMDx


117. Vectors drawn the origin  to the points  are

respectively  �nd 

Watch Video Solution

O A, BandC

→
a ,

→
b and

→
4 a −

→
3 b.

→
A Cand

→
BC.

118. If  represent two adjacent sides 

respectively of a parallelogram  then show that its

diagonals  are equal to  and 

respectively.

Watch Video Solution

→
a and

→
b

→
A Band

→
BC

ABCD,

→
A Cand

→
DB

→
a +

→
b

→
a −

→
b

119. Let  be the position vectors of the four distinct

points  If  then show that 

is parallelogram.

Watch Video Solution

→
a ,

→
b ,

→
c ,

→
d

A, B, C, D.
→
b −

→
a =

→
a −

→
d , ABCD

https://dl.doubtnut.com/l/_MPLI4sb34Sv3
https://dl.doubtnut.com/l/_1LOQtMMCKESn
https://dl.doubtnut.com/l/_sVgQ3rYEyZJp


120. Find a vector of magnitude 11 in the direction opposite to that

of , where P and Q are the points (1,3,2) and (1,0,8) respectively.

Watch Video Solution

→
P Q

121. Find the unit vector in the direction of  .

Watch Video Solution

3 î − 6ĵ + 2k̂

122. If  is a position vector whose tip is  Find the

coordinates of the point  such that  if  has

coordinates 

Watch Video Solution

→
a (1, − 3).

B
→
A B =

→
a , A

( − 1, 5).

https://dl.doubtnut.com/l/_sVgQ3rYEyZJp
https://dl.doubtnut.com/l/_UFdWa6CHKNQG
https://dl.doubtnut.com/l/_yrJ5vXvn8Y3x
https://dl.doubtnut.com/l/_O24IJxJuzPzZ


123. Find the coordinates of the tip of the position vector which is

equivalent to  , where the coordinates of 

 respectively.

Watch Video Solution

→
A B

AandBare(3, 1)and(5, 0)

124. Write all the unit vectors in 

Watch Video Solution

XY − plane.

125. Find a unit vector parallel to the vector 

Watch Video Solution

3 î + 4ĵ.

126. If  have position vectors 

show that  is isosceles.

A, B, C (2, 0, 0), (0, 1, 0), (0, 0, 2),

ABC

https://dl.doubtnut.com/l/_SivpXRW6eQ2S
https://dl.doubtnut.com/l/_Gd0OF4H8crLW
https://dl.doubtnut.com/l/_xSWubqfGjlOQ
https://dl.doubtnut.com/l/_2oa8ig2WsvhQ


Watch Video Solution

127. If the points  are collinear,

�nd the value of 

Watch Video Solution

( − 1, 1, 2), (2, m, 5)and(3, 11, 6)

m.

128. If  , �nd 

Watch Video Solution

→
a = 3 î − 2ĵ + kand

→
b = 2 î − 4ĵ − 3k

∣
∣
∣
→
a − 2

→
b

∣
∣
∣
.

129. If the position vectors of the points

respectively, prove that  is parallel to 

Watch Video Solution

A, B, C, Dare2 î + 4k̂, 5 î + 3√3ĵ + 4k̂, − 2√3ĵ + k̂and2 î + k̂

CD ABandCD = AB.
2

3

https://dl.doubtnut.com/l/_2oa8ig2WsvhQ
https://dl.doubtnut.com/l/_NzOlQ1bWCrya
https://dl.doubtnut.com/l/_LDzuLwnAwA4L
https://dl.doubtnut.com/l/_dzG7sJzgFtAg
https://dl.doubtnut.com/l/_ywqgXrGc1F7q


130. Represent graphically

i. a displacement of 40 km,  west of south ii 60 km,  east of

north iii.50 km south east.

Watch Video Solution

300 400

131. Classify the following measures as scalars and vectors

a.10 kg b.10 meters north –west c.10 Newton

Watch Video Solution

132. Classify the following measures as scalars and vectors

a.30 km / hr b.50 m/ sec towards north c.  coloumb

Watch Video Solution

10− 19

https://dl.doubtnut.com/l/_ywqgXrGc1F7q
https://dl.doubtnut.com/l/_Roo4vadFqyXZ
https://dl.doubtnut.com/l/_lEVBaiKv9jhe


133. In a �g 23.4 (a square), identify the following vectors: i.Coinitial

ii.Equal iii.Collinear but not equal

Watch Video Solution

134. In �g 23.3, which of the vectors are: i.Collinear          ii. Equal         

iii. Co-initial

Watch Video Solution

135. Represent the following graphically:

i.A displacement of 40 km,  east of north ii.A displacement of 50

km south east iii.A displacement of 70 km,  north of west

Watch Video Solution

300

400

https://dl.doubtnut.com/l/_023mjXcETcX3
https://dl.doubtnut.com/l/_Qc2rTOkA6jGt
https://dl.doubtnut.com/l/_t0VnjGYCe3vf


136. Classify the following measures as scalars and vectors: a.15 kg b.

520 kg weight c.  d.10 meters south east e. 50 

Watch Video Solution

450 m/sec2

137. Classify the following as scalars and vector quantities: a.Time

period     b. Distance     c. Displacement d.Force                 e. Work           f.

Velocity g.Acceleration

Watch Video Solution

138. In Fig.  is a regular hexagon, which vectors are: Collinear

Equal Coinitial Collinear but not equal

Watch Video Solution

ABCD

https://dl.doubtnut.com/l/_OnvbJB2lcpGJ
https://dl.doubtnut.com/l/_ujPS70wXLisH
https://dl.doubtnut.com/l/_0ZW76yhEfLaN


139. Answer the following as true or �ase:  and  are collinear.

Two collinear vectors are always equal in magnitude. Zero vector is

unique. Two vectors having same magnitude are collinear. Two

collinear vectors having the same magnitude are equal.

Watch Video Solution

→
a

→
b

140. If  be the vectors represented by the sides of a

triangle, taken in order, then prove that 

Watch Video Solution

→
a ,  

→
b ,  

→
c

→
a +

→
b +

→
c =

→
0 .

141. If  and  are three collinear points such that 

and  =  Find the vector  .

Watch Video Solution

P , Q R
→
P Q =

→
a

→
QR

→
b .

→
P R

https://dl.doubtnut.com/l/_yXtXpFGKC1vh
https://dl.doubtnut.com/l/_Lb67GVoi8dGt
https://dl.doubtnut.com/l/_eOTFeTQLxp53
https://dl.doubtnut.com/l/_vTCqTswe1SOy


142. Give a condition that three vectors  and  from the three

sides of a triangle. What are the other possibilities?

Watch Video Solution

→
a ,

→
b

→
c

143. If  and  are two non-collinear vectors having the same

initial point. What are the vectors represented by  and 

 .

Watch Video Solution

→
a

→
b

→
a +

→
b

→
a −

→
b

144. If  is a vector and  is a scalar such that  , then

what are the alternatives for  and 

Watch Video Solution

→
a m m

→
a =

→
0

m
→
a ?

https://dl.doubtnut.com/l/_vTCqTswe1SOy
https://dl.doubtnut.com/l/_u0z3fPBEfex1
https://dl.doubtnut.com/l/_27ZGjk40KuRT


145. If  are two vectors, then write the truth value of the

following statements: 

 

Watch Video Solution

→
a ,

→
b

→
a = −

→
b ∣

∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣

∣
∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣
→
a = ±

→
b ∣

∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣
→
a =

→
b

146. If  are two vectors, then write the truth value of the

following statements: 

 

Watch Video Solution

→
a ,

→
b

→
a = −

→
b ∣

∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣

∣
∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣
→
a = ±

→
b ∣

∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣
→
a =

→
b

147. If  are two vectors, then write the truth value of the

following statements: 

 

Watch Video Solution

→
a ,

→
b

→
a = −

→
b ∣

∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣

∣
∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣
→
a = ±

→
b ∣

∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣
→
a =

→
b

https://dl.doubtnut.com/l/_ITWQscHJygV0
https://dl.doubtnut.com/l/_3AhscfYNC13H
https://dl.doubtnut.com/l/_ENxN39JU48yE


148.  is a quadrilateral. Find the sum the vectors  , 

and  .

Watch Video Solution

ABCD
→
BA

→
BC,

→
DA

149.  is pentagon, prove that  +  +  + 

 =  

Watch Video Solution

ABCDE
→
A B

→
BC

→
C D

→
DE +

→
E A

→
0

→
A B +

→
A E +

→
BC +

→
DC +

→
E D +

→
A C = 3

→
A C

150.  is pentagon, prove that  +  +  + 

 =  

Watch Video Solution

ABCDE
→
A B

→
BC

→
C D

→
DE +

→
E A

→
0

→
A B +

→
A E +

→
BC +

→
DC +

→
E D +

→
A C = 3

→
A C

https://dl.doubtnut.com/l/_ENxN39JU48yE
https://dl.doubtnut.com/l/_zgFOOFump6dO
https://dl.doubtnut.com/l/_7mN1ZFON9oTX
https://dl.doubtnut.com/l/_oS990Z84EaH7


151. Prove that the sum of all vectors drawn from the centre of a

regular octagon to its vertices is the zero vector.

Watch Video Solution

152. If  is a point and  is a quadrilateral and 

 , show that  is a parallelogram.

Watch Video Solution

P ABCD

→
A P +

→
P B +

→
P D =

→
P C ABCD

153. Five forces  ,  ,  ,  and  act at the vertex of a

regular hexagon  Prove that the resultant is  ,

where  is the centre of heaagon.

Watch Video Solution

→
A B

→
A C

→
A D

→
A E

→
A F

ABCDEF . 6
→
A O

O

https://dl.doubtnut.com/l/_o1RwoN97TcJD
https://dl.doubtnut.com/l/_Ult03sHvyUw0
https://dl.doubtnut.com/l/_wwM8aqHf6V8U


154. The position vectors of A, B,C and D are  ,  and 

 respectively show that  and 

Watch Video Solution

→
a ,

→
b

→
2 a +

→
3 b

→
a −

→
2 b

→
DB = 3

→
b −

→
a

→
A C =

→
a +

→
3 b

155. Let ABCD be as parallelogram. If  be the position

vectors  respectively with reference to the origin O, �nd

the position vector of D reference to O.

Watch Video Solution

→
a ,  

→
b ,  

→
c

of A,  B,  C

156. Find the position vector of a point R which divides the line

segment joining P and Q whose position vectors are

 externally in the ratio 1:2, also show that P

is the midpoint of the line segment RQ.

2
→
a +

→
b  and 

→
a − 4

→
b ,

https://dl.doubtnut.com/l/_8dm9OG7SOxID
https://dl.doubtnut.com/l/_01SyAj2I7Cbk
https://dl.doubtnut.com/l/_1b8EyXUkxcHj


Watch Video Solution

157. Let  be the position vectors of the four distinct

points  If  then show that 

is parallelogram.

Watch Video Solution

→
a ,

→
b ,

→
c ,

→
d

A, B, C, D.
→
b −

→
a =

→
a −

→
d , ABCD

158. If  are the position vectors of  respectively, �nd the

position vector of a point  in  produced such that 

and that a point  in  produced such that  .

Watch Video Solution

→
a ,

→
b A, B

C AB AC = 3AB

D BA BD = 2BA

159. Show that the found points  with position vectors 

 respectively such that 3  ,

A, B, C, D

→
a ,

→
b ,

→
c ,

→
d

→
a − 2

→
b + 5

→
c − 6

→
d =

→
0

https://dl.doubtnut.com/l/_1b8EyXUkxcHj
https://dl.doubtnut.com/l/_pRskvn7RovSx
https://dl.doubtnut.com/l/_v67AFJ67LG9K
https://dl.doubtnut.com/l/_UUW5J5eAPl9R


are coplanar. Also, �nd the position vector of the point of

intersection of the line segments  and 

Watch Video Solution

AC BD.

160. Show that the four points  with position vectors 

 respectively such that 

 are coplanar. Also �nd the position

vector of the point of intersection of the line segments PR and QS.

Watch Video Solution

P ,  Q,  R,  S

→
p ,  

→
q ,  

→
r ,  

→
s

5
→
p − 2

→
q + 6

→
r − 9

→
s =

→
0 ,

161. The vertices  of triangle  have respectively position

vectors  with respect to a given origin  . Show that the

point  where the bisector of  meets  has position vector 

 where  and, 

Watch Video Solution

A, B, C ABC

→
a ,

→
b ,

→
c O

D ∠A BC

→
d = ,

β
→
b + γ

→
c

β + γ
β = ∣

∣
→
c −

→
a ∣

∣ γ =
∣
∣
∣
→
a −

→
b

∣
∣
∣
.

https://dl.doubtnut.com/l/_UUW5J5eAPl9R
https://dl.doubtnut.com/l/_Th1WPmVvj8aO
https://dl.doubtnut.com/l/_NaL0AXQnTScZ


162. If  are the mid points of the sides AB and CD of a

parallelogram ABCD, prove that DP and BQ cut the diagonal AC in its

points of trisection which are also the points of trisection of DP and

BQ respectively.

Watch Video Solution

P  and Q

163. If  is a point in space,  is a triangle and  are the

mid-points of the sides  and  respectively of the

triangle, prove that  + 

Watch Video Solution

O ABC D, E, F

BC, CA AB

→
OA

→
OB +

→
OC =

→
OD +

→
OE +

→
O F .

164. Show that the sum of three vectors determined by the medians

of a triangle directed from the vertices is zero.

https://dl.doubtnut.com/l/_NaL0AXQnTScZ
https://dl.doubtnut.com/l/_CCqXEQ6RQ10e
https://dl.doubtnut.com/l/_TW5FVG5fcqND
https://dl.doubtnut.com/l/_pKIMnMLL5BTJ


Watch Video Solution

165.  is parallelogram and  is the point of intersection of its

diagonals. If  is the origin of reference, show that

Watch Video Solution

ABCD P

O

→
OA +

→
OB +

→
OC +

→
OD = 4

→
O P .

166. Show that the line segments joining the mid-points of opposite

sides of a quadrilateral bisects each other.

Watch Video Solution

167.  are four points in a plane and  is the point of

intersection of the lines joining the mid-points of  and 

ABCD Q

AB CD; BC

https://dl.doubtnut.com/l/_pKIMnMLL5BTJ
https://dl.doubtnut.com/l/_4ho1NEQK3cnN
https://dl.doubtnut.com/l/_BMNjXaMS80ad
https://dl.doubtnut.com/l/_tHAmsxupIE8B


and  Show that  where 

is any point.

Watch Video Solution

AD.
→
P A +

→
P B +

→
P C +

→
P D = 4

→
P Q, P

168. Prove that the internal bisectors of the angles of a triangle are

concurrent

Watch Video Solution

169. Find the values of x and y so that the vectors  and 

 are equal.

Watch Video Solution

2 î + 3ĵ

x î + yĵ

170. ABCD is a parallelogram. If the coordinates of

 respectively, �nd theA,  B,  C are (2, 3),  (1, 4)and (0, − 2)

https://dl.doubtnut.com/l/_tHAmsxupIE8B
https://dl.doubtnut.com/l/_wHX4NwhgHyD6
https://dl.doubtnut.com/l/_GNaQ9zRcalvJ
https://dl.doubtnut.com/l/_1fQDF7WCoEh5


coordinates of D.

Watch Video Solution

171. Find the vector of magnitude 5 units which is parallel to the

vector 

Watch Video Solution

2 î − 4ĵ.

172. Find the components along the coordinates axes of the position

vector of each of the following points: 

Watch Video Solution

P (5, 4)

173. Find the components along the coordinates axes of the position

vector of each of the following points: 

Watch Video Solution

Q ( − 4,  3)

https://dl.doubtnut.com/l/_1fQDF7WCoEh5
https://dl.doubtnut.com/l/_qpbypez8pUU7
https://dl.doubtnut.com/l/_PROHwvjzw5t4
https://dl.doubtnut.com/l/_uQgpb2T08A42


174. Find the components along the coordinates axes of the

position vector of each of the following points: 

Watch Video Solution

R (5, − 7)

175. Find the components along the coordinates axes of the position

vector of each of the following points: 

Watch Video Solution

S( − 4, − 5)

176. Find the scalar and vector components of the vector with initial

point  and terminal point 

Watch Video Solution

A(2, 1) B ( − 5, 7).

https://dl.doubtnut.com/l/_uQgpb2T08A42
https://dl.doubtnut.com/l/_vMTJ5hDq6J4f
https://dl.doubtnut.com/l/_0h7zF8r4tK7P
https://dl.doubtnut.com/l/_1uwgmxchCMn7


177. Write down a unit vector in XY-plane, making an angle of 30°

with the positive direction of x-axis.

Watch Video Solution

178. A girl walks 4 km towards west, then she walks 3 km in a

direction east of north and stops. Determine the girls

displacement from her initial point of departure.

Watch Video Solution

30o

179. If the position vector of a point �nd

Watch Video Solution

( − 4,   − 3)be 
→
a ,  ∣∣

→
a ∣

∣.

https://dl.doubtnut.com/l/_2ZF2i4MJIvBA
https://dl.doubtnut.com/l/_yHaJK94rWr9g
https://dl.doubtnut.com/l/_P091sVXCmwso


180. If the position vector  of a point  is such that 

 �nd the value of 

Watch Video Solution

→
a (12, n)

∣
∣
→
a ∣

∣ = 13, n.

181. Find a vector of magnitude 4 units which is parallel to the vector

Watch Video Solution

√3 î + ĵ.

182. Express  in terms of unit vectors  and  when the points

are: i)  ii)  Find  in

each case.

Watch Video Solution

→
A B î ĵ,

A(4, − 1), B(1, 3) A( − 6, 3), B( − 2, − 5)
∣
∣
∣

→
A B

∣
∣
∣

https://dl.doubtnut.com/l/_4lYS4f9D3Z0O
https://dl.doubtnut.com/l/_EhiwocSkfOoq
https://dl.doubtnut.com/l/_YYlBHoMucbcQ


183. Find the coordinates of the tip of the position vector which is

equivalent to  , where the coordinates of  and  are 

and  respectively.

Watch Video Solution

→
A B A B ( − 1, 3)

( − 2, 1)

184.  is parallelogram. If the coordinates of  are 

 and  respectively, �nd the coordinates

of 

Watch Video Solution

ABCD A, B, C

( − 2, − 1), (3, 0) (1, − 2)

D.

185. If the position vectors of the points  and 

 are  respectively compute 

Watch Video Solution

A(3, 4), B(5, − 6)

(4, − 1)
→
a ,

→
b ,

→
c

→
a + 2

→
b − 3 →⋅

https://dl.doubtnut.com/l/_phWSKyuUFn3X
https://dl.doubtnut.com/l/_EArZkGEkUSyS
https://dl.doubtnut.com/l/_XMd9Iq1mmG9W
https://dl.doubtnut.com/l/_CCLeZ3Fga3sV


186. If  be the position vector whose tip is  �nd the

coordinates of a point  such that  the coordinates of 

being 

Watch Video Solution

→
a (5, − 3),

B
→
A B =

→
a , A

(4, − 1).

187. Show that the point  and  from an

isosceles triangle.

Watch Video Solution

2 î, − î − 4ĵ − î + 4ĵ

188. Find a unit vector parallel to the vector 

Watch Video Solution

î + √3ĵ

https://dl.doubtnut.com/l/_CCLeZ3Fga3sV
https://dl.doubtnut.com/l/_EVguskB05XYK
https://dl.doubtnut.com/l/_QepvjIH5gCNJ


189. Find the components along the coordinate axes of the position

vector of each of the following points: 

Watch Video Solution

P (3, 2)

190. Find the components along the coordinate axes of the position

vector of each of the following points: 

Watch Video Solution

 ( − 5, 1)

191. Find the components along the coordinate axes of the position

vector of each of the following points: 

Watch Video Solution

R( − 11,   − 9)

https://dl.doubtnut.com/l/_GBcrZYyaeLoH
https://dl.doubtnut.com/l/_jGZo0aG0Z19R
https://dl.doubtnut.com/l/_JOETZa56e8QM


192. Find the components along the coordinate axes of the position

vector of each of the following points: 

Watch Video Solution

S(4, − 3)

193. Find the value of  so that the vectors 

 are equal.

Watch Video Solution

x,  y and z

→
a = xî + 2ĵ + zk̂ and 

→
b = 2 î + yĵ + k̂

194. Find the sum of vectors

Watch Video Solution

→
a = î − 2ĵ + k̂,  

→
b = − 2 î + 4ĵ + 5k̂ and 

→
c = î − 6ĵ − 7k̂.

https://dl.doubtnut.com/l/_cyfF9Y2HBPhW
https://dl.doubtnut.com/l/_5KSENUne4Pg8
https://dl.doubtnut.com/l/_ktAXzyiUiEUu


195. Find the distance between the points

 , using vector method.

Watch Video Solution

A(2, 3, 1)and B( − 1,  2,   − 3)

196. Show that the points  with position vectos 

represent, form the vertices of a right angled triangle.

Watch Video Solution

A,  B and C

→
a = 3 î − 4ĵ − 4k̂,  

→
b = 2 î − ĵ + k̂ and 

→
c = î − 3ĵ − 5k̂

197. Find the unit vector in the direction of

Watch Video Solution

→
a +

→
b ,   if  

→
a = 2 î − ĵ + 2k̂ and 

→
b = − î + ĵ − k̂.

https://dl.doubtnut.com/l/_NA5hddtN5xz3
https://dl.doubtnut.com/l/_HhYX1VQIUSD6
https://dl.doubtnut.com/l/_0VYKd4DGp68X


198. Fined the unit vector in the direction of vector  , where 

and  are the points (1,2,3) and (4,5,6), respectively.

Watch Video Solution

→
P Q P

Q

199. Find the magnitude of the vectors 

Watch Video Solution

→
a = 2 î + 3ĵ − 6k̂.

200. Find the unit vector in the direction of 

Watch Video Solution

3 î + 4ĵ − 12k̂.

201. The adjacent sides of a parallelogram are represented by the

vectors  Find unit vectors

parallel to the diagonals of the parallelogram.

→
a = î + ĵ − k̂ and 

→
b = − 2 î + ĵ + 2k̂.

https://dl.doubtnut.com/l/_LbAwwCq2tuRk
https://dl.doubtnut.com/l/_nxO19jmZlL25
https://dl.doubtnut.com/l/_9wiZcLd9bct1
https://dl.doubtnut.com/l/_kiLso9iT3Yl1


Watch Video Solution

202. If

�nd 

Watch Video Solution

→
a = 3 î − ĵ − 4k̂,  

→
b = − 2 î + 4ĵ − 3k̂ and 

→
c = î + 2ĵ − k̂,

∣
∣
∣
3
→
a − 2

→
b + 4

→
c

∣
∣
∣
.

203. 6). If  and the coordinates of  are 

 �nd the coordinates of  (7). prove that the points 

 are the vertices of a right angled

triangle.

Watch Video Solution

→
P Q = 3 î + 2ĵ − k̂ P

(1, − 1, 2), Q.

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

https://dl.doubtnut.com/l/_kiLso9iT3Yl1
https://dl.doubtnut.com/l/_s9Z2v5Ie4Yku
https://dl.doubtnut.com/l/_e0CvTpKNOj7j


204. Prove that the points  and  are

the vertices of a right angled triangle.

Watch Video Solution

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

205. If the vertices  of a triangle ABC are the point with

position vectors

 respectively,

what are the vectors determined by its sides? Find the length of

these vectors.

Watch Video Solution

A,  B,  C

a1 î + a2 ĵ + a3k̂,  b1 î + b2 ĵ + b3k̂,  c1 î + c2 ĵ + c3k̂

206. Find the position vector from the origin  to the centroid of

the triangle whose vertices are  and 

O

(1, − 1, 2), (2, 1, 3)

−1, 2, − 1).

https://dl.doubtnut.com/l/_XWmDokECEmY3
https://dl.doubtnut.com/l/_JDaOkh4qSR0D
https://dl.doubtnut.com/l/_KublGrfKu14t


Watch Video Solution

207. Find the position vector of a point R which divides the line

joining two points P and Q whose position vectors are 

and  respectively, in the ratio 2 : 1 (i) internally (ii)

externally

Watch Video Solution

î + 2ĵ − k̂

− î + ĵ + k̂

208. Fined the unit vector in the direction of vector  , where 

and  are the points (1,2,3) and (4,5,6), respectively.

Watch Video Solution

→
P Q P

Q

209. Show that the points

 are the

vertices of a right angled triangle.

A(2 î − ĵ + k̂), B( î − 3ĵ − 5k̂), C(3 î − 4ĵ − 4k̂)

https://dl.doubtnut.com/l/_KublGrfKu14t
https://dl.doubtnut.com/l/_qIyGhOHkHfZo
https://dl.doubtnut.com/l/_wZwviWHCZeNy
https://dl.doubtnut.com/l/_WZaElwvdoL8s


Watch Video Solution

210. Find the position vector of the mid point of the vector joining

the points 

Watch Video Solution

P (2, 3, 4)and Q(4, 1, − 2).

211. Find the value of  for which  is a unit vector.

Watch Video Solution

x x ( î + ĵ + k̂)

212. If  and  ,

�nd a vector of magnitude 6 units which is parallel to the vector

Watch Video Solution

→
a = î + ĵ + k̂,

→
b = 4 î − 2ĵ + 3k̂

→
c = î − 2ĵ + k̂

2
→
a −

→
b + 3 →⋅

https://dl.doubtnut.com/l/_WZaElwvdoL8s
https://dl.doubtnut.com/l/_KdiDqfSnoOrK
https://dl.doubtnut.com/l/_99aRx47NbPJE
https://dl.doubtnut.com/l/_syP7Ro8us5Am
https://dl.doubtnut.com/l/_q8gfPlDIVT2D


213. If 

�nd a unit vector parallel to 

Watch Video Solution

→
a = î + ĵ + k̂,  

→
b = 2 î − ĵ + 3k̂ and 

→
c = î − 2ĵ + k̂

2
→
a −

→
b + 3

→
⋅

214. Two vectors  and  represents the two side

vectors  respectively of  Find the length of

median from A.

Watch Video Solution

ĵ + k̂ 3 î − ĵ + 4k̂

→
A B and

→
A C ΔABC

215. Find a vector magnitude 5 units, and parallel to the resultant of

the vectors  and 

Watch Video Solution

→
a = 2 î + 3ĵ − k̂

→
b = î − 2ĵ + k̂.

https://dl.doubtnut.com/l/_q8gfPlDIVT2D
https://dl.doubtnut.com/l/_cEvhL3wQs3l8
https://dl.doubtnut.com/l/_imDsd4AjAdv9


216. If  ar non collinear vector such that 

 , then prove that 

Watch Video Solution

a and b

x1
→
a + y1

→
b = x2

→
a + y2

→
b x1 = x2and y1 = y2.

217. Show that the points with position vectors

 are

collinear.

Watch Video Solution

→
a − 2

→
b + 3

→
c ,   − 2

→
a + 3

→
b −

→
c  and 4

→
a − 7

→
b + 7

→
c

218. Show that the three points  and 

 are collinear.

Watch Video Solution

A( − 2, 3, 5); B(1, 2, 3)

C(7, 0, − 1)

https://dl.doubtnut.com/l/_ld4GglUcgshk
https://dl.doubtnut.com/l/_PLQHn47ZuquX
https://dl.doubtnut.com/l/_Bc4fJY2Ydrtq


219. The position vectors of the points  are 

 respectively. Prove that 

 are collinear points.

Watch Video Solution

P ,  Q,  R

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

P ,  Q and R

220. Show that the point  with position vectors 

 and  are collinear.

Watch Video Solution

A, B, C

→
a − 2

→
b + 3

→
c , 2

→
a + 3

→
b − 4

→
c −7

→
b + 10

→
c

221. If  are non coplanar vectors prove that the points having

the following position vectors are collinear: 

Watch Video Solution

a,  b,  c

→
a ,  

→
b ,  3

→
a − 2

→
b

https://dl.doubtnut.com/l/_GsLbKkM8M4HM
https://dl.doubtnut.com/l/_pUwII4EA04yP
https://dl.doubtnut.com/l/_Jvdl8e3fGYlf


222. If  are non coplanar vectors prove that the points having

the following position vectors are collinear:

Watch Video Solution

a,  b,  c

→
a +

→
b +

→
c ,  4

→
a + 3

→
b ,  10

→
a + 7

→
b − 2

→
c ⋅

223. Prove that the points having position vectors

 are collinear.

Watch Video Solution

î + 2ĵ + 3k̂,  3 î + 4ĵ + 7k̂,   − 3 î − 2ĵ − 5k̂

224. If the points with position vectors  and 

 are collinear, �nd the value of 

Watch Video Solution

10 î + 3ĵ, 12 î − 5ĵ

a î + 11ĵ a.

https://dl.doubtnut.com/l/_lJUNWvSpRYQi
https://dl.doubtnut.com/l/_M2EiABMqINin
https://dl.doubtnut.com/l/_USgauXCeWIGk


225. If  are two non-collinear vectors, prove that the points

with position vectors  and  are collinear

for all real values of 

Watch Video Solution

→
a ,

→
b

→
a +

→
b ,

→
a −

→
b

→
a + λ

→
b

λ.

226. If  , prove that  are collinear

points.

Watch Video Solution

−−→
AO +

−−→
OB =

−−→
BO +

−−→
OC A, B, C

227. If the points  are collinear �nd

the value of 

Watch Video Solution

A(m, − 1),  B(2, 1)and C(4, 5)

m.

https://dl.doubtnut.com/l/_17Es5mjYwqkY
https://dl.doubtnut.com/l/_yWEfFzvMSByi
https://dl.doubtnut.com/l/_EO6G4iE8FxbU


228. Show that the vectors  are

collinear.

Watch Video Solution

2 î − 3ĵ + 4k̂ and − 4 î + 6ĵ − 8k̂

229. Show that the points (3,4), (-5, 16), (5,1) are collinear.

Watch Video Solution

230. If the vectors  are

collinear, �nd the value of 

Watch Video Solution

→
a = 2 î − 3ĵ and 

→
b = − 6 î + mĵ

m

231. 8. Show that the points A (1,-2,-8), B (5, 0,-2) and C (11, 3, 7) are

collinear and �nd the ratio in which B divides AC.

https://dl.doubtnut.com/l/_ePgN7myUKDa4
https://dl.doubtnut.com/l/_KWt1eCebtuKi
https://dl.doubtnut.com/l/_65LCTAvwhoYe
https://dl.doubtnut.com/l/_vJs6NqOloLQ2


Watch Video Solution

232. Using vectors show that the points

 and  are

such that  and  intersect at the point 

Watch Video Solution

A( − 2, 3, 5), B(7, 0, − 1)C( − 3, − 2, − 5) D(3, 4, 7)

AB CD P (1, 2, 3).

233. Show that the points whose position vectors are as given below

are collinear: 

Watch Video Solution

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

234. Using vector method, prove that the following points are

collinear:

A(6,-7,-1) B(2,-3,1) C(4,-5,0)

https://dl.doubtnut.com/l/_vJs6NqOloLQ2
https://dl.doubtnut.com/l/_VVKnwb5dt0bF
https://dl.doubtnut.com/l/_Np08ZDSMyOit
https://dl.doubtnut.com/l/_15EzYk2kXiV9


Watch Video Solution

235. Using vector method, prove that the following points are

collinear:

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

Watch Video Solution

236. Using vector method, prove that the following points are

collinear:

A(1,2,7) B(2,6,3) C(3,10,-1)

Watch Video Solution

237. Using vector method, prove that the following points are

collinear: A(-3,-2-5),B(1,2,3)and C(3,4,7)

W t h Vid S l ti

https://dl.doubtnut.com/l/_15EzYk2kXiV9
https://dl.doubtnut.com/l/_sKBRkHmc5csN
https://dl.doubtnut.com/l/_mRtSzyctx6ii
https://dl.doubtnut.com/l/_zlgsPVRryS1b


Watch Video Solution

238. If  are non zero non coplanar vectors, prove that the

following vectors are coplanar.

Watch Video Solution

a,  b,  c

5
→
a + 6

→
b + 7

→
c ,  7

→
a − 8

→
b + 9

→
c  and 3

→
a + 20

→
b + 5

→
c

239. Let  be non-zero non-coplanar vectors. Prove that:

 are

coplanar vectors.

 are non-

coplanar vectors.

Watch Video Solution

→
a ,

→
b and

→
c ,

→
a − 2

→
b + 3

→
c , − 2

→
a + 3

→
b − 4

→
c  and 

→
c − 3

→
b + 5

→
c

2
→
a −

→
b + 3

→
c ,

→
a +

→
b − 2

→
c  and 

→
a +

→
b − 3

→
c

https://dl.doubtnut.com/l/_zlgsPVRryS1b
https://dl.doubtnut.com/l/_BOI3go6CjsGu
https://dl.doubtnut.com/l/_kjtePo5jYoTH


240. Show that the four points having position vectors

 are not coplanar.

Watch Video Solution

6 î − 7ĵ, 16 î − 19ĵ − 4k̂, 3ĵ − 6k̂, 2 î − 5ĵ + 10k̂

241. Prove that the following vectors are coplanar:

Watch Video Solution

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

242. Prove that the following vectors are coplanar:

Watch Video Solution

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

https://dl.doubtnut.com/l/_fD47AvTlaJ15
https://dl.doubtnut.com/l/_vFmctXb17PIP
https://dl.doubtnut.com/l/_rZXiqAyv4Kgb


243. Prove that the following vectors are non coplanar:

Watch Video Solution

3 î + ĵ − k̂,  2 î − ĵ + 7k̂ and 7 î − ĵ + 23k̂

244. Prove that the following vectors are non-coplanar:

Watch Video Solution

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

245. If  are non coplanar vectors, prove that the following

vectors are non coplanar:

Watch Video Solution

→
a ,  

→
b ,  

→
c

 2
→
a −

→
b + 3

→
c ,  

→
a +

→
b − 2

→
c  and 

→
a +

→
b − 3

→
c

https://dl.doubtnut.com/l/_LxC8cg8voaZe
https://dl.doubtnut.com/l/_BxDfsHh6LyBc
https://dl.doubtnut.com/l/_fEVE06x6ZX5V


246. If  are non coplanar vectors, prove that the following

vectors are non coplanar:

Watch Video Solution

→
a ,  

→
b ,  

→
c

 
→
a + 2

→
b + 3

→
c ,  2

→
a +

→
b + 3

→
c  and 

→
a +

→
b +

→
c

247. Prove that a necessary and su�cient condition for three vectors

 and  to be coplanar is that there exist scalars  not

all zero simultaneously such that 

Watch Video Solution

→
a ,

→
b

→
c l, m, n

l
→
a + m

→
b + n

→
c =

→
0 .

248. Show that the four points  with position vectors 

 and  respectively are coplanar if and only if 

Watch Video Solution

A, B, CandD

→
a ,

→
b ,

→
c

→
d

3
→
a − 2

→
b +

→
c − 2

→
d = 0.

https://dl.doubtnut.com/l/_EXicpdv9tqCB
https://dl.doubtnut.com/l/_JyLNfFdljIer
https://dl.doubtnut.com/l/_om4Cm1D2kLTV


249. The direction cosines of a vector , which is equally inclined to

 and  If  is given, the total number of such vectors is

given by

Watch Video Solution

→
r

OX, OY OZ ∣
∣
→
r ∣

∣

250. Can a vector have direction angles 

Watch Video Solution

450, 600, 1200

251. Prove that 1,1,1 cannot be direction cosines of a straight line.

Watch Video Solution

https://dl.doubtnut.com/l/_om4Cm1D2kLTV
https://dl.doubtnut.com/l/_AVWSqC8LHQda
https://dl.doubtnut.com/l/_vLDk1t73J3K4
https://dl.doubtnut.com/l/_r1YlfoksyGRk


252. A vector makes an angle of  with each of x-axis and y-axis Find

the angle made by it with the z-axis.

Watch Video Solution

π

4

253. The vector  is inclined at equal acute angles of x-axis,y axis,

and z-axis. If  units, �nd 

Watch Video Solution

→
r

∣
∣
→
r ∣

∣ = 6
→
r .

254. A vector  is inclined to x-axis at  and y-axis at  If 

 units, �nd 

Watch Video Solution

→
r 450 600.

∣
∣
→
r ∣

∣ = 8
→
r .

https://dl.doubtnut.com/l/_eCwCDzEDvdvU
https://dl.doubtnut.com/l/_EgMGRBWtZIta
https://dl.doubtnut.com/l/_x45O0kHvdT7i


255. Find the direction cosines of the following vectors: 

 

Watch Video Solution

2 î + 2ĵ − k̂

6 î − 2ĵ − 3k̂ 3 î − 4k̂

256. Find the direction cosines of the following vectors: 

 

Watch Video Solution

2 î + 2ĵ − k̂

6 î − 2ĵ − 3k̂ 3 î − 4k̂

257. Find the direction cosines of the following vectors: 

 

Watch Video Solution

2 î + 2ĵ − k̂

6 î − 2ĵ − 3k̂ 3 î − 4k̂

https://dl.doubtnut.com/l/_vGDiYFJA5i6n
https://dl.doubtnut.com/l/_wj07OAo0DCEw
https://dl.doubtnut.com/l/_DbIgKP3hYFSJ


258. Find the angles at which the following vectors are inclined to

each of the coordinate axes: 

Watch Video Solution

î − ĵ + k̂

259. Find the angles at which the following vectors are inclined to

each of the coordinate axes: 

Watch Video Solution

ĵ − k̂

260. Find the angles at which the following vectors are inclined to

each of the coordinate axes: 

Watch Video Solution

4 î + 8ĵ + k̂

https://dl.doubtnut.com/l/_eranc8hcjNCx
https://dl.doubtnut.com/l/_Kg2mAyhhHvJe
https://dl.doubtnut.com/l/_CigFMbDOEqqA


261. Show that the vector  is equally inclined with the axes 

Watch Video Solution

i + j + k

OX,  OY  and OZ.

262. Show that the direction cosines of a vector equally inclined to

the axes  are 

Watch Video Solution

OX,  OY  and OZ ,   , .
1

√3

1

√3

1

√3

263. If a unit vector  makes an angle  with  with  and an

acute angle  with  then �nd  and hence, the components of  .

Watch Video Solution

→
a

π

3
î,  

π

4
ĵ

θ k̂ θ
→
a

https://dl.doubtnut.com/l/_kGTEAKRo004y
https://dl.doubtnut.com/l/_F5h8X4DV4GS5
https://dl.doubtnut.com/l/_GORVoRqzwDAH


264. Find a vector  of magnitude  units which makes an angle

of  and  with  and z-axis respectively.

Watch Video Solution

→
r 3√2

π

4

π

2
y

265. A vector  is inclined at equal angle to the three axes. If the

magnitude of  is  �nd 

Watch Video Solution

→
r

→
r 2√3,

→
r .

266. De�ne zero vector.

Watch Video Solution

267. De�ne unit vector.

Watch Video Solution

https://dl.doubtnut.com/l/_V87WrIRTeurm
https://dl.doubtnut.com/l/_wb7GdMlboC7e
https://dl.doubtnut.com/l/_oVMufR5ytUpr
https://dl.doubtnut.com/l/_BKuaOlVIW90o


268. De�ne position vector of point.

Watch Video Solution

269. Write  in the simpli�ed form.

Watch Video Solution

→
P Q +

→
R P +

→
QR

270. If  represent two adjacent sides of a parallel then

write vectors representing its diagonals.

Watch Video Solution

→
a  and 

→
b

271. If  represent the sides of a triangle taken in order,

then write the value of 

→
a ,  

→
b ,  

→
c

→
a +

→
b +

→
c

https://dl.doubtnut.com/l/_BKuaOlVIW90o
https://dl.doubtnut.com/l/_4mL883U8a6MG
https://dl.doubtnut.com/l/_QO3UcanVJApT
https://dl.doubtnut.com/l/_LMETPYgo2pFq
https://dl.doubtnut.com/l/_4DUn8nVKjij2


Watch Video Solution

272. If  are position vectors of the vertices 

respectively, of a triangle  write the value of 

Watch Video Solution

→
a ,  

→
b ,  

→
c A,  B and C

ABC,

→
A B +

→
BC +

→
C A.

273. If  are position vectors of the vertices of a triangle,

then write the position vector of its centroid.

Watch Video Solution

→
a ,  

→
b ,  

→
c

274. If  are position vectors o the point 

respectively, write the value of 

Watch Video Solution

→
a ,  

→
b ,  

→
c A,  B,  and C

→
A B +

→
BC +

→
A C.

https://dl.doubtnut.com/l/_4DUn8nVKjij2
https://dl.doubtnut.com/l/_bwPP1NKQ4joK
https://dl.doubtnut.com/l/_ltXZoz0ZsDcp
https://dl.doubtnut.com/l/_niZTyth2NshO


275. If  denotes the centroid of  then write the value

o 

Watch Video Solution

G Delta ABC,

→
GA +

→
GB +

→
GC.

276. If  is the mid point of side BC of a triangle ABC such that

 write the value of 

Watch Video Solution

D

→
A B +

→
A C = λ 

→
A D, λ.

277. If  are the mid points of the side  and 

respectively of a triangle ABC, write the value of 

Watch Video Solution

D,  E,  F BC,  CA AB

→
A D +

→
BE +

→
C F .

https://dl.doubtnut.com/l/_niZTyth2NshO
https://dl.doubtnut.com/l/_1o8rThWiL9T7
https://dl.doubtnut.com/l/_RUsvfitFctVg
https://dl.doubtnut.com/l/_2O8mTAuWK35L


278. If  is a non zero vecrtor iof modulus  and  is a non zero

scalar such that  is a unit vector, write the value of 

Watch Video Solution

→
a a m

ma m.

279. If  are the position vectors of the vertices of an

equilateral triangle whose orthocentre is the origin, then write the

value of 

Watch Video Solution

→
a ,  

→
b ,  

→
c

→
a +

→
b +

→
c

280. Write a unit vector making equal acute angle with the

coordinates axes.

Watch Video Solution

https://dl.doubtnut.com/l/_d8jHtCQVnVTy
https://dl.doubtnut.com/l/_ZSU6cpuOpcBC
https://dl.doubtnut.com/l/_H7yl9W1d7oTm


281. If a vector makes angle  with OX, OY and OZ respectively,

then write the value of 

Watch Video Solution

α, β, γ

sin2 α + sin2 β + sin2 γ.

282. Write a vector of magnitude 12 units which makes  angle

with X-axis  angle with Y-axis and an obtuse angle with Z-axis.

Watch Video Solution

450

600

283. Write the length (magnitude) of a vector whose project on the

coordinate axes are 12,3 and 4 units.

Watch Video Solution

https://dl.doubtnut.com/l/_DHKRZgZyBisi
https://dl.doubtnut.com/l/_xLb8KSJftPvm
https://dl.doubtnut.com/l/_0wuSHs08i0f7


284. Write the position vector of a point dividing the line segment

joining points A and B with position vectors  externally in

the ration 1:4 where 

Watch Video Solution

→
a  and 

→
b

→
a = 2 î + 3ĵ + 4k̂ and 

→
b = − î + ĵ + k̂.

285. Write the direction cosines of the vector 

Watch Video Solution

→
r = 6 î − 2ĵ + 3k̂.

286. If  write unit vectors

parallel to 

Watch Video Solution

→
a = i + j,  

→
b = j + k and 

→
c = k + i,

→
a +

→
b − 2

→
c .

https://dl.doubtnut.com/l/_quvZGjOg16kc
https://dl.doubtnut.com/l/_I74m5ZGxx7lW
https://dl.doubtnut.com/l/_2w6NW7JNCkdz


287. If  where unit vectors

parallel to 

Watch Video Solution

→
a = î + ĵ,  

→
b = ĵ + k̂ and 

→
c = k̂ + î,

→
a +

→
b − 2

→
c .

288. If  write a unitvector along the

vector 

Watch Video Solution

→
a = î + 2ĵ,

→
b = ĵ + 2k̂,

3
→
a − 2

→
b .

289. Write the position vector of a point dividing the line segment

joining points having position vectors 

externally in the ratio 2:3.

Watch Video Solution

î + ĵ − 2k̂ and 2 î − ĵ + 3k̂

https://dl.doubtnut.com/l/_vn5peEwFQrYM
https://dl.doubtnut.com/l/_vQJM4jP3lCnX
https://dl.doubtnut.com/l/_L6YjB2J0RDsI


290. If  �nd the unit vector in

the direction of 

Watch Video Solution

→
a = î + ĵ,

→
b = ĵ + k̂,

→
c = k̂ + î

→
a +

→
b +

→
c

291. If

�nd 

Watch Video Solution

→
a = 3 î − ĵ − 4k̂,  

→
b = − 2 î + 4ĵ − 3k̂ and 

→
c = î + 2ĵ − k̂,

∣
∣
∣
3
→
a − 2

→
b + 4

→
c

∣
∣
∣
.

292. A unit vector  makes angle  with 

respectively and an acute angle  Find 

Watch Video Solution

→
r  and 

π

3

π

2
ĵand k̂

θ with i, θ.

https://dl.doubtnut.com/l/_jm3A2DI3ovvu
https://dl.doubtnut.com/l/_NOwSrzrKjiWE
https://dl.doubtnut.com/l/_6bz3pNuSemET


293. Write a unit vector in the direction of 

Watch Video Solution

→
a = 3 î − 2ĵ + 6k̂.

294. If  �nd a unit vector

parallel to 

Watch Video Solution

→
a = î + 2ĵ − 3k̂ and 

→
b = 2 î + 4ĵ + 9k̂

→
a +

→
b .

295. Write a unit vector in the direction of 

Watch Video Solution

→
b = 2 î + ĵ + 2k̂.

296. Find the position vector of the mid point of the line segment

 where  is the point (3, 4, -2) and B is the point (1, ,2 4).

Watch Video Solution

AB, A

https://dl.doubtnut.com/l/_xjgyYqGnRu7k
https://dl.doubtnut.com/l/_ffxqQe29P8xD
https://dl.doubtnut.com/l/_vBEiuYmkoItl
https://dl.doubtnut.com/l/_HN2NixgtXEeL


297. Find a vector in the direction of  which has

magnitude of 6 units.

Watch Video Solution

→
a = 2 î − ĵ + 2k̂,

298. What is the cosine of the angle which the vector 

makes with y-axis?

Watch Video Solution

√2 î + ĵ + k̂

299. Write two di�erent vectors having same magnitude.

Watch Video Solution

300. Write two di�erent vectors having same direction.

https://dl.doubtnut.com/l/_HN2NixgtXEeL
https://dl.doubtnut.com/l/_j5rmXt4b2Z8f
https://dl.doubtnut.com/l/_1XvVUJjE57Bp
https://dl.doubtnut.com/l/_1wzrQd1oqIxq
https://dl.doubtnut.com/l/_rCfFczuwefQl


Watch Video Solution

301. Write a vector in the direction of vector  which has

magnitude of 8 unit.

Watch Video Solution

5 î − ĵ + 2k̂

302. Writhe the direction cosines of the vector 

Watch Video Solution

î + 2ĵ + 3k̂.

303. Find a unit vector in the direction of 

Watch Video Solution

→
a = 2 î − 3ĵ + 6k̂

https://dl.doubtnut.com/l/_rCfFczuwefQl
https://dl.doubtnut.com/l/_WyQqn6JhW7s3
https://dl.doubtnut.com/l/_ULHwPUe84PQl
https://dl.doubtnut.com/l/_F90d2BpQkOYf


304. For what value of a the vectors 

are collinear?

Watch Video Solution

2 î − 3ĵ + 4k̂ and aî + 6ĵ − 8k̂

305. Writhe the direction cosines of the vectors 

Watch Video Solution

−2 î + ĵ − 5k̂.

306. Find the sum of the following vectors

Watch Video Solution

→
a = î − 2ĵ,  

→
b = 2 î − 3ĵ,  

→
c = 2 î + 3k̂.

307. Find a unit vector in the direction of the vector

→
a = 3 î − 2ĵ + 6k̂.

https://dl.doubtnut.com/l/_I4gAnNlUhyF3
https://dl.doubtnut.com/l/_8FPlCQk6ebPq
https://dl.doubtnut.com/l/_Zk3U4BXHqUND
https://dl.doubtnut.com/l/_DQc39d3uzNPU


Watch Video Solution

308. If  are two equal

vectors, then write the value of 

Watch Video Solution

→
a = xî + 2ĵ − zk̂  and

→
b = 3 î − yĵ + k̂

x + y + z.

309. Write a unit vector in the direction of the sum of the vectors

 and 

Watch Video Solution

→
a = 2 î + 2ĵ − 5k̂

→
b = 2 î + ĵ − 7k̂

310. Find the value of  for which the vectors 

 are parallel.

Watch Video Solution

' p'

3 î + 2ĵ + 9k̂ and  î − 2pĵ + 3k̂

https://dl.doubtnut.com/l/_DQc39d3uzNPU
https://dl.doubtnut.com/l/_T5fNSPsJOfrP
https://dl.doubtnut.com/l/_0YgcKbTAYnrf
https://dl.doubtnut.com/l/_dCAlSxyOVZpN
https://dl.doubtnut.com/l/_0GmmvCNrCJgi


311. Find a vector  of magnitude  making an angle of  with 

-axis,  with -axis and an acute angle  with -axis.

Watch Video Solution

→
a 5√2

π

4
x

π

2
y θ z

312. Write a unit vector in the direction of  where  are the

points  and  respectively.

Watch Video Solution

−−→
PQ PQ

(1, 3, 0) (4, 5, 6)

313. Find a vector in the direction of vector  which has

magnitude  units.

Watch Video Solution

2 î − 3ĵ + 6k̂

21

314. It  and  then write the range of ∣
∣
→
a ∣

∣ = 4 −3 ≤ λ ≤ 2, λ∣
∣
→
a ∣

∣

https://dl.doubtnut.com/l/_0GmmvCNrCJgi
https://dl.doubtnut.com/l/_yptXj7VzXrx0
https://dl.doubtnut.com/l/_rDDZ5YWRvB45
https://dl.doubtnut.com/l/_0dDHW5qOKbFi


Watch Video Solution

315. In a triangle , if  is the mid point of side  and 

 then what is 

Watch Video Solution

ΔOAC B AC

−−→
OA =

→
a ,  

−−→
OB =

→
b ,

−−→
OC ?

316. If in a 

then the vector of magnitude   directed along

 is the circumcentre of  is 

A. a) 

B. b) 

C. c) 

D. d) None of these

Answer: null

ΔABC,  A = (0, 0),  B = (3, 3√3), C ≡ ( − 3√3, 3)

√2 units

AO,  where O ABC

(1 − √3) î + (1 + √3) ĵ

(1 + √3) î + (1 − √3) ĵ

(1 + √3) î + (√3 − 1) ĵ

https://dl.doubtnut.com/l/_0dDHW5qOKbFi
https://dl.doubtnut.com/l/_VMyRAeND9QIN
https://dl.doubtnut.com/l/_QTb4j2jU763n


Watch Video Solution

317. If  are the vectors forming consecutive sides of a regular

of a regular hexagon  then the vector representing side

 is 

A. a) 

B. b) 

C. c) 

D. d) 

Answer: c) 

Watch Video Solution

→
a ,  

→
b

ABCDEF ,

CD

→
a +

→
b

→
a −

→
b

→
b −

→
a

−(
→
a +

→
b )

→
b −

→
a

https://dl.doubtnut.com/l/_QTb4j2jU763n
https://dl.doubtnut.com/l/_BHK7AEjK8o7T


318. Forces  act along  If their resultant

passes through  on  , then  is a 

A. a) mid point of 

B. b)  divides  in the ratio 

C. c) 

D. d) 

Answer: null

Watch Video Solution

3O
→
A ,  5O

→
B OA and OB

C AB C

AB

C AB 2: 1

3AC = 5CB

2AC = 3CB

319. If  are three non-zero vectors, no two which are

collinear and the vector  is collinear with  is

collinear with  then,   

A. a) 

→
a ,  

→
b ,  

→
c

→
a +

→
b

→
c ,  

→
b +

→
c

→
a

→
a +

→
b +

→
c =

→
a

https://dl.doubtnut.com/l/_ozDN0uksb9fd
https://dl.doubtnut.com/l/_qXZk9oKyygM8


B. b) 

C. c) 

D. d) None of these

Answer: d) None of these

Watch Video Solution

→
b

→
c

320. If points  and  are

collinear, then a is equal to

A. a) 

B. b) 

C. c) 

D. d) 

Answer: b) 

A(60 î + 3ĵ),  B(40 î − 8ĵ) C(aî − 52ĵ)

40

−40

20

−20

−40

https://dl.doubtnut.com/l/_qXZk9oKyygM8
https://dl.doubtnut.com/l/_Ut7DadSzw3Oa


Watch Video Solution

321. If  is the intersection of diagonals of a parallelogram 

and  is any point then   

A. a) 

B. b) 

C. c) 

D. d) 

Answer: null

Watch Video Solution

G ABCD

O O
→
A + O

→
B + O

→
C + O

→
D =

2
−−→
OG

4
−−→
OG

5
−−→
OG

3
−−→
OG

322. The vector  is a

A. a) null vector

cosα cos β î + cosα sinβĵ + sinαk̂

https://dl.doubtnut.com/l/_Ut7DadSzw3Oa
https://dl.doubtnut.com/l/_VvOlVfnSUXcp
https://dl.doubtnut.com/l/_5hg2JBbOetTC


B. b) unit vector

C. c) constant vector

D. d) none of these

Answer: b) unit vector

Watch Video Solution

323. In a regular hexagon  , 

 Then\   

A. a) 

B. b) 

C. c) 

D. d) 

Answer: null

ABCDEF ,  
−−→
AB = a,  

−−→
BC =

→
b

−−→
CD = c

→
A E =

→
a +

→
b +

→
c

2
→
a +

→
b +

→
c

→
b +

→
c

→
a + 2

→
b + 2

→
c

https://dl.doubtnut.com/l/_5hg2JBbOetTC
https://dl.doubtnut.com/l/_WKR2gemJzsfG


Watch Video Solution

324. The vector equation of the plane passing through  is 

 provided that 

A. a) 

B. b) 

C. c) 

D. d) 

Answer: b) 

Watch Video Solution

→
a ,  

→
b ,

→
c

→
r = α

→
a + β

→
b + γ

→
c

α + β + γ = 0

α + β + γ = 1

α + β = γ

α2 + β2 + γ2 = 1

α + β + γ = 1

325. If  are circumcentre and orthocentre of 

 equals 

O and O ′

 ABC,  then 
→
OA +

→
OB +

→
OC

https://dl.doubtnut.com/l/_WKR2gemJzsfG
https://dl.doubtnut.com/l/_gi5BjwlezJTr
https://dl.doubtnut.com/l/_5svPw0IVVMBu


a.  b.  c.  d. 

Watch Video Solution

2
→
OO'

→
OO'

→
O 'O 2

→
O 'O

326. If  and  are the position vectors of points 

 such that no three of them are collinear and 

, then  is a

A. a) rhombus

B. b) rectangle

C. c) square

D. d) parallelogram

Answer: d) parallelogram

Watch Video Solution

→
a ,  

→
b ,  

→
c

→
d

A, B,  C,  D

→
a +

→
c =

→
b +

→
d ABCD

https://dl.doubtnut.com/l/_5svPw0IVVMBu
https://dl.doubtnut.com/l/_Xf69jpxGQSN6


327. Let  be the centroid of  If  then

the bisector  in terms of  is  b. 

 c.  d. 

Watch Video Solution

G  ABC.
→
A B =

→
a ,  

→
A C =

→
b ,

→
A G,

→
a  and 

→
b (

→
a +

→
b )

2

3

(
→
a +

→
b )

1

6
(

→
a +

→
b )

1

3
(

→
a +

→
b )1

1

2

328. If  is a regular hexagon, them 

equals

A. a) 

B. b) 

C. c) 

D. d) 

Answer: d) 

Watch Video Solution

ABCDEF
−−→
AD +

−−→
EB +

−−→
FC

2
−−→
AB

→
0

3
−−→
AB

4
−−→
AB

4
−−→
AB

https://dl.doubtnut.com/l/_UtJQWV7oOlRd
https://dl.doubtnut.com/l/_lkdm5Uvyx9ij


329. The position vectors of the points  are 

 and  respectively. These points 

A. a) Form an isosceles triangle

B. b) Form a right triangle

C. c) Are collinear

D. d) Form a scalene triangle

Answer: a) Form an isosceles triangle

Watch Video Solution

A,  B,  C

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

330. If three points  and  have position vectors 

 and  respectively are

collinear, them 

A,  B C

î + xĵ + 3k̂,  3 î + 4ĵ + 7k̂ yî − 2ĵ − 5k̂

(x, y) =

https://dl.doubtnut.com/l/_lkdm5Uvyx9ij
https://dl.doubtnut.com/l/_0cyoB7nvLpJM
https://dl.doubtnut.com/l/_0CyW5IeTZUQM


A. a) 

B. b) 

C. c) 

D. d) 

Answer: c) 

Watch Video Solution

(2, − 3)

( − 2, 3)

( − 2, − 3)

(2, 3)

( − 2, − 3)

331.  is a parallelogram with  and  as diagonals. Then, 

A. a) 

B. b) 

C. c) 

D. d) 

ABCD AC BD

−−→
AC −

−−→
BD =

4
−−→
AB

3
−−→
AB

2
−−→
AB

−−→
AB

https://dl.doubtnut.com/l/_0CyW5IeTZUQM
https://dl.doubtnut.com/l/_YQpxAzNc5FQP


Others

Answer: c) 

Watch Video Solution

2
−−→
AB

1. If  is the circumcentre adn  the orthocentre of a triangle 

 prove that  is any point in the

plane of triangle  whose centroid is at 

 

 is the diameter of the

circumcircle.

View Text Solution

O O'

ABC,
→
S A +

→
S B + SC = 3

→
S G,

ABC G.

→
OA +

→
OB +

→
OC =

→
OO'

→
O 'A +

→
O 'B +

→
O 'C = 2

→
O 'O

→
A P ' +

→
O 'B +

→
O 'C + =

→
A P , where

→
A P

https://dl.doubtnut.com/l/_YQpxAzNc5FQP
https://dl.doubtnut.com/l/_SQfcikmChrVs

