
MATHS

BOOKS - NEW JYOTHI MATHS (TAMIL ENGLISH)

VECTOR ALGEBRA

Examples

1. Represent graphically a displacement of 40 km,  west

of south.

Watch Video Solution

30∘

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_Mcr0aoQXEE2V


2. Classify the following measures as scalars and vectors. 

(i) 5seconds (ii)  (iii) 10 Newton  

(iv) (v)  (vi) 20 m/s towards North

Watch Video Solution

1000cm3

30
km

hr
10g/cm2

3. In the �gure, which of the vectors are 

(i) Collinear vectors 

(ii) Equal vectors 

https://dl.doubtnut.com/l/_WD2mz9MuHFty
https://dl.doubtnut.com/l/_ob25QJI6mcRL


(iii) Cointial vectors 

Watch Video Solution

4. Find the values of x, y and z so that the vectors

 and  are equal.

W h Vid S l i

→
a = xî + 2ĵ + zk̂

→
b = 2 î + yĵ + k̂

https://dl.doubtnut.com/l/_ob25QJI6mcRL
https://dl.doubtnut.com/l/_jzovbu9TzUIn


Watch Video Solution

5. Let  and . Is .Are the

vectors  and  equal ?

Watch Video Solution

→
a = î + 2ĵ

→
b = 2 î + ĵ ∣

∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣

→
a

→
b

6. Find the sum of the vectors 

 and 

Watch Video Solution

→
a = î − 2ĵ + k̂,

→
b = − 2 î + 4ĵ + 5k̂

→
c = î − 6ĵ − 7k̂

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

.→
a = 2 î + 2ĵ + k̂

https://dl.doubtnut.com/l/_jzovbu9TzUIn
https://dl.doubtnut.com/l/_1PhcaqQfKCW5
https://dl.doubtnut.com/l/_rxuJahKQ8Gzv
https://dl.doubtnut.com/l/_YNeyUzhhAmtY


Watch Video Solution

8. Find a vector in the direction of  that has a

magnitude 7 units.

Watch Video Solution

→
a = î − 2ĵ

9. Find a vector in the direction of  that has a

magnitude 9.

Watch Video Solution

→
r = 3 î − 4ĵ

10. Find the value of x for which  is a unit

vector.

x( î + ĵ + k̂)

https://dl.doubtnut.com/l/_YNeyUzhhAmtY
https://dl.doubtnut.com/l/_rU3feXTFWIF0
https://dl.doubtnut.com/l/_Hw5WRjczg4ss
https://dl.doubtnut.com/l/_q5xfVOfoiFrq


Watch Video Solution

11. Find a unit vector in the direction of the sum of vectors

 and .

Watch Video Solution

→
a = 2 î + 2ĵ − 5k̂

→
b = 2 î + ĵ + 3k̂

12. Consider the vectors  and 

  

(a).Find .  

(b) Find a unit vector in the direction of .

Watch Video Solution

→
a = 2 î + 2ĵ − 5k̂

→
b = − î + 7k̂

→
a +

→
b

→
a +

→
b

https://dl.doubtnut.com/l/_q5xfVOfoiFrq
https://dl.doubtnut.com/l/_bYwiCmTFowpY
https://dl.doubtnut.com/l/_GNyzhWmiI8Ud


13. Let  

,   

(i) Find .  

(ii) Find the unit vector along . 

(iii) Prove that  and  are parallel vectors.

Watch Video Solution

→
a = î + ĵ + k̂,

→
b = 2 î + 3ĵ

→
c = 3 î + 5ĵ − 2k̂

→
d = − ĵ + k̂

→
b −

→
a

→
b −

→
a

→
b −

→
a

→
d −

→
c

14. Show that the vectors  and 

are collinear.

Watch Video Solution

2 î + 3ĵ + 4k̂ 4 î + 6ĵ + 8k̂

https://dl.doubtnut.com/l/_rj6yZHHY5y6Z
https://dl.doubtnut.com/l/_hMqQqWdAUFw2


15. Write the direction ratios of the vector 

and hence calculate the direction cosines.

Watch Video Solution

→
a = î − ĵ + 2k̂

16. For any three vectors  prove that 

Watch Video Solution

→
a ,

→
b ,

→
c

(
→
a +

→
b ) +

→
c =

→
a + (

→
b +

→
c )

17. Find the vector joining the points P(2, 3, 0) and Q(-1, -2,

-4) directed from P to Q

Watch Video Solution

https://dl.doubtnut.com/l/_hYge26m5Qv9P
https://dl.doubtnut.com/l/_sDyJE7ELWMXu
https://dl.doubtnut.com/l/_MhLZs36ngId9
https://dl.doubtnut.com/l/_nwkjnyASxYkP


18. Let A(1, 2, 4) and B(2, -1, 3) be two points. 

(i) Find )  

(ii) Find a unit vector along 

Watch Video Solution

−−→
AB

−−→
AB

19. Show the points A(3^i-2^j+^k) ,B(^i-3^j+5^k ) and

C(2^i+^j-4^k) are the vectors of a right angled triangle.

Watch Video Solution

20. Find the direction cosines of the vector joining the

points A(1, 2,3) and B(-1, -2, 1) directed from A to B.

Watch Video Solution

https://dl.doubtnut.com/l/_nwkjnyASxYkP
https://dl.doubtnut.com/l/_m5GpYV2ll5se
https://dl.doubtnut.com/l/_sjTEBG1wthvl


21. Show that the points with the position vectors

 and  are collinear.

Watch Video Solution

2 î + 6ĵ + 3k̂, î + 2ĵ + 7k̂ 3 î + 10ĵ − k̂

22. 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

23. ABCD is a rectangle with A as the origin.  and  are

the position vectors of B and D respectively.

→
b

→
d

https://dl.doubtnut.com/l/_sjTEBG1wthvl
https://dl.doubtnut.com/l/_uIlysjjztfyL
https://dl.doubtnut.com/l/_7CcDcgF9MCD7
https://dl.doubtnut.com/l/_Mqkz2aXuAaSI


(i) What is the position vector of C? 

(ii) If P, Q, R and S are midpoints of sides of AB, BC, CD and

DA respectively, �nd the position vector of P, Q, R,S,

Watch Video Solution

24. If  respectively are the position vectors

representing the vertices A, B, C, D of a parallelogram then

write  in terms of  and 

Watch Video Solution

→
a ,

→
b ,

→
c ,

→
d

→
d

→
a ,

→
b

→
c

25. Find the position vector of the centroid of a triangle

when the position vectors of the vertices are given.

Watch Video Solution

https://dl.doubtnut.com/l/_Mqkz2aXuAaSI
https://dl.doubtnut.com/l/_vzbd9HlGn1Lo
https://dl.doubtnut.com/l/_xGh8EVXnNkYg


26. Using vectors prove that the diagonals of a

parallelogram bisect each other.

Watch Video Solution

27. Find the angle between the vectors 

  

 .

Watch Video Solution

→
a = 3 î + 4ĵ + k̂

→
b = 2 î + 3ĵ − k̂

28. Find angle  between the vectors  and 

.

θ
→
a = î + ĵ − k̂

→
b = î − ĵ + k̂

https://dl.doubtnut.com/l/_xGh8EVXnNkYg
https://dl.doubtnut.com/l/_p6lEfmHaqrxe
https://dl.doubtnut.com/l/_oUEjuNTVSTuV
https://dl.doubtnut.com/l/_LES1xsucliyq


Watch Video Solution

29. Find the angle between the vecctors  and  with

magnitudes 1 and 2 respectively and when 

Watch Video Solution

→
a

→
b

→
a .

→
b = √3

30. If  and  then

show that the vectors  and  are

perpendicular.

Watch Video Solution

→ a = 5 î − ĵ − 3k̂ → b = î + 3ĵ − 5k̂

→ a + → b → a − → b

31. If , show that 

 and  are perpendicular.  

→
a = 3 î − ĵ − 5k̂,

→
b = î − 5ĵ + 3k̂

→
a +

→
b

→
a −

→
b

https://dl.doubtnut.com/l/_LES1xsucliyq
https://dl.doubtnut.com/l/_oQDBJNCvDgYN
https://dl.doubtnut.com/l/_eAnebVye3dQR
https://dl.doubtnut.com/l/_DuHhZtjYDI6d


(b) Given the position vectors of three points

 B  C   

(i) Find  and   

(ii) Prove that A, B, C are collinear points.

Watch Video Solution

A( î − ĵ + 2k̂) (4 î + 5ĵ + 8k̂) (3 î + 3ĵ + 6k̂)

−−→
AB

−−→
AC

32. If  and  are

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

then �nd the angle between  and  . Deduce

that  and 

Watch Video Solution

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

→ AB → CD

→ AB → CD

https://dl.doubtnut.com/l/_DuHhZtjYDI6d
https://dl.doubtnut.com/l/_R2Ha9YK7VHVs


33. Show that the points  , B(

) and C( ) are collinear.

Watch Video Solution

A( − 2 î + 3ĵ + 5k̂)

î + 2ĵ + 3k̂ 7 î − k̂

34. ABCD is a parallelogram with A as the origin. vec b

vec d` are the position vectors of B and D respectively. 

  

a.What is the position vector of C? 

(b) What is the angle between  and ?  

and

−−→
AB

−−→
AD

https://dl.doubtnut.com/l/_yRkCfgOM1aVs
https://dl.doubtnut.com/l/_h7igIoKJNX6U


(c) Find   

(d) If , show that ABCD is rectangle.

Watch Video Solution

−−→
AC

∣
∣
∣

−−→
AC

∣
∣
∣

=
∣
∣
∣

−−→
BD

∣
∣
∣

35. (i) If  and  are unit vectors, then prove

that the angle between  and  is   

(ii) If ) and  are perpendicular

to each other , then �nd m.

Watch Video Solution

→
a ,

→
b

→
a +

→
b

→
a

→
b

2π

3

(2 î + ĵ − 3k̂ (mî + 3ĵ − k̂)

36. Find  for which  and 

 are orthogonal.

Watch Video Solution

λ
→
a = λî − ĵ + 5k̂

→
b = 3 î + 4ĵ − k̂

https://dl.doubtnut.com/l/_h7igIoKJNX6U
https://dl.doubtnut.com/l/_KLxVBLvK8Cko
https://dl.doubtnut.com/l/_tdfpuIga4s3a


37. Let  and  be the three vectors such that 

, and each one of them being

perpendicular to the sum of the other two . Find

.

Watch Video Solution

→
a ,

→
b

→
c

∣
∣
→
a ∣

∣ = 3,
∣
∣
∣

→
b

∣
∣
∣

= 4, ∣
∣
→
c ∣

∣ = 5

∣
∣
∣
→
a +

→
b +

→
c

∣
∣
∣

38. Three vectors  satisfy the condition 

.Evaluate the quantity. 

 if 

Watch Video Solution

→
a ,

→
b and

→
c

→
a +

→
b +

→
c = 0

μ =
→
a .

→
b +

→
b .

→
c +

→
a .

→
c

∣
∣
→
a ∣

∣ = 1,
∣
∣
∣

→
b

∣
∣
∣

= 4, ∣
∣
→
c ∣

∣ = 2

https://dl.doubtnut.com/l/_tdfpuIga4s3a
https://dl.doubtnut.com/l/_fmuzspv0hjef
https://dl.doubtnut.com/l/_J1aLMiIEgT3W
https://dl.doubtnut.com/l/_uOzqm871h6er


39. Find , if two vectors  and  are such that 

 and .

Watch Video Solution

∣
∣
∣
→
a −

→
b

∣
∣
∣

→
a

→
b

∣
∣
→
a ∣

∣ = 2,
∣
∣
∣

→
b

∣
∣
∣

= 3
→
a .

→
b = 4

40. If  is any vector, show that

.

Watch Video Solution

→
a

→
a = (

→
a . î) î + (

→
a . ĵ)ĵ + (

→
a . k̂)k̂

41. If  is the angle between the unit vectors  and ,

then prove that 

Watch Video Solution

θ
→
a

→
b

=
∣
∣
∣
→
a −

→
b

∣
∣
∣

sin(θ)

2

1

2

https://dl.doubtnut.com/l/_uOzqm871h6er
https://dl.doubtnut.com/l/_wTXMPyOWAj1e
https://dl.doubtnut.com/l/_P6r1m9M1aoqy
https://dl.doubtnut.com/l/_mjxZHcAQF66o


42. For any two vectors  and  show that

.

Watch Video Solution

→
a

→
b

∣
∣
∣
→
a .

→
b

∣
∣
∣

≤ ∣
∣
→
a ∣

∣
∣
∣
∣

→
b

∣
∣
∣

43. For any vectors , show that 

.

Watch Video Solution

→
a

→
b

∣
∣
∣
→
a +

→
b

∣
∣
∣

≤ ∣
∣
→
a ∣

∣ +
∣
∣
∣

→
b

∣
∣
∣

44. If  and , then express, 

in the form , where  is parallel to  and

 is perpendicular to .

Watch Video Solution

→
α = 3 î − ĵ

→
β = 2 î + ĵ − 3k̂

→
β

→
β =

→
β 1 +

→
β 2

→
β 1

→
α

→
β 2

→
α

https://dl.doubtnut.com/l/_mjxZHcAQF66o
https://dl.doubtnut.com/l/_Lgb2rzTF4Ir5
https://dl.doubtnut.com/l/_hVlDU3GMEoNp


45. Find the projection of the vector  on

the vector .

Watch Video Solution

→
α = 2 î + 3ĵ + 2k̂

→
b = î + 2ĵ + k̂

46. Find the projection of  in the direction of 

.

Watch Video Solution

î + ĵ + k̂

î + ĵ

47. Let  and . If the

projection of  and  is 4 units, �nd .

Watch Video Solution

→
a = λî + ĵ + 4k̂

→
b = 2 î + 6ĵ + 3k̂

→
a

→
b λ

https://dl.doubtnut.com/l/_6sL2BVV9XZyc
https://dl.doubtnut.com/l/_AruZ37dXMZMQ
https://dl.doubtnut.com/l/_cJNhfB1BHi6t
https://dl.doubtnut.com/l/_wiv3adnzvTGw


48. Find the projection vector of  along

the vector .

Watch Video Solution

→
b = î + 2ĵ + k̂

→
a = 2 î + ĵ + 2k̂

49. Find  if  and 

.

Watch Video Solution

∣
∣
∣
→
a ×

→
b

∣
∣
∣

→
a = 2 î − ĵ + 3k̂

→
b = 3 î − 5ĵ + 2k̂

50. If , then  

(i) Find  and .  

(ii) Find .  

→
a = î − ĵ + k̂,

→
b = 2 î + ĵ + 3k̂

→
a +

→
b ,

→
a −

→
b

→
a .

→
b

(
→
a +

→
b ) × (

→
a −

→
b )

https://dl.doubtnut.com/l/_wiv3adnzvTGw
https://dl.doubtnut.com/l/_OJClYrwtV555
https://dl.doubtnut.com/l/_4Colt8B3SnWD


(iii) Find a unit vector perpendicular to both  and 

.

Watch Video Solution

→
a +

→
b

→
a −

→
b

51. The position vectors of the vertices of  are 

,  and  respectively.  

(i) Find   and .  

(ii) Prove that  is a right angled triangle.  

(iii) Find the unit vector perpendicular to both  and .

Watch Video Solution

ΔABC

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

−−→
AB,

−−→
BC

−−→
CA

ΔABC

−−→
AB

−−→
BC

52. Given  and .  

(i) Find a unit vector perpendicular to both  and . 

→
a = 4 î − ĵ + 3k̂

→
b = − 2 î + ĵ − 2k̂

→
a

→
b

https://dl.doubtnut.com/l/_4Colt8B3SnWD
https://dl.doubtnut.com/l/_ordSFskcOIat
https://dl.doubtnut.com/l/_Ijj8cU1zr18b


(ii) Find a vector of magnitude 9 which is perpendicular to

both  and .

Watch Video Solution

→
a

→
b

53. The value of  is

A. 0

B. 

C. 1

D. 3

Answer: (c)

Watch Video Solution

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

−1

https://dl.doubtnut.com/l/_Ijj8cU1zr18b
https://dl.doubtnut.com/l/_SMRcJZWp8I3y
https://dl.doubtnut.com/l/_fn7OFvBxlZHT


54. If  is the angle between any two vectors  and  ,

then , when  is equal to

A. 0

B. 

C. 

D. 

Answer: (b)

Watch Video Solution

θ
→
a

→
b

∣
∣
∣
→
a .

→
b

∣
∣
∣

=
∣
∣
∣
→
a ×

→
b

∣
∣
∣

θ

π

4

π

2

π

55. Given 

Watch Video Solution

∣
∣
→
a ∣

∣ = 10,
∣
∣
∣

→
b

∣
∣
∣

= 2nd
→
a

.
→
b = 12, f ∈ d

∣
∣
∣
→
a ×

→
b

∣
∣
∣
.

https://dl.doubtnut.com/l/_fn7OFvBxlZHT
https://dl.doubtnut.com/l/_N0DeXdC763wk


56. If  and  �nd 

Watch Video Solution

∣
∣
→
a ∣

∣ = 2, |b| = 5
∣
∣
∣
→
a x

→
b

∣
∣
∣

= 8,
→
a

.
→
b .

57. Prove that 

Watch Video Solution

→
a × (

→
b +

→
c ) +

→
b × (

→
a +

→
c ) +

→
c × (

→
a +

→
b ) =

→
0

58. Prove that if the vectors  satisfy 

, then 

Watch Video Solution

→
a ,

→
b ,

→
c

→
a +

→
b +

→
c =

→
0

→
b ×

→
c =

→
c ×

→
a =

→
a ×

→
b

https://dl.doubtnut.com/l/_Rx0bwx7zny8c
https://dl.doubtnut.com/l/_0QjKDJQkU9Kf
https://dl.doubtnut.com/l/_SExqo7N8abyb


59. For any two vectors  and  , prove that

Watch Video Solution

→
a

→
b

∣
∣
∣
→
a ×

→
b

∣
∣
∣

2

= ∣
∣
→
a ∣

∣
2∣
∣
∣

→
b

∣
∣
∣

2

− (
→
a .

→
b )

2

=
⎡

⎣

→
a .

→
a

→
a .

→
b

→
a .

→
b

→
b .

→
b

⎤

⎦

60. Let  and 

.Find a vector  which is perpendicular

to both  and  and  = 15.

Watch Video Solution

→
a = î + 4ĵ + 2k̂,

→
b = 3 î − 2ĵ + 7k̂

→
c = 2 î − ĵ + 4k̂

→
d

→
a

→
b

→
c .

→
d

61. Consider the points A(1, 2, 3), B(4, 0, 4) and C(-2, 4, 2). 

(a). Find  and   

(b) Show that the points A, B, C are collinear.

−−→
AB

−−→
BC

https://dl.doubtnut.com/l/_j9QtEvHPdwap
https://dl.doubtnut.com/l/_cHu91Mnt3JwV
https://dl.doubtnut.com/l/_a7Wb6t7G7oNT


Watch Video Solution

62. Consider the triangle ABC with vertices A(1, 1, 1) B(1, 2, 3)

and C(2, 3, 1). 

(a) Find  and   

Find   

(c) Hence �nd the area of the triangle ABC.

Watch Video Solution

−−→
AB

−−→
AC

−−→
AB ×

−−→
AC

63. Let A(2,3, 4) B(4, 3, 2), C(5, 2,-1) be three points 

(i) Find AB and BC. 

(ii) Find the area of 

Watch Video Solution

ΔABC

https://dl.doubtnut.com/l/_a7Wb6t7G7oNT
https://dl.doubtnut.com/l/_T7cfDy1KcXAV
https://dl.doubtnut.com/l/_taUOpkaaQrRP


64. For any three vectors  , show that 

Watch Video Solution

→
a ,

→
b ,

→
c

→
a × (

→
b +

→
c ) +

→
b × (

→
c +

→
a ) +

→
c × (

→
a +

→
b ) = 0

65. Given A(1,1,1) , B(1, 2, 3) and C(2, 3, 1) are the vertices of

. Find the area of .

Watch Video Solution

ΔABC ΔABC

66. Consider the triangle ABC with vertices A(1,2,3) , B(-1, 0,

4) and C(0, 1, 2) 

(a) Find  and   
−−→
AB

−−→
AC

https://dl.doubtnut.com/l/_taUOpkaaQrRP
https://dl.doubtnut.com/l/_59vvQ7DxXZ6S
https://dl.doubtnut.com/l/_tOO0wy0RfbC5
https://dl.doubtnut.com/l/_prkYf8oFtWFH


Find . 

(c) Find the area of triangle ABC.

Watch Video Solution

∠A

67. Find the area of a parallelogram whose adjacent sides

are given by the vectors and 

.

Watch Video Solution

→ a = 3 î + ĵ + 4k̂

→ b = î − ĵ + k̂

68. Find the area of the parallelogram determined by the

vectors , .

Watch Video Solution

→
a = î + ĵ + 3k̂

→
b = 3 î − 4ĵ + 5k̂

https://dl.doubtnut.com/l/_prkYf8oFtWFH
https://dl.doubtnut.com/l/_igfxpC4HqSxQ
https://dl.doubtnut.com/l/_0pT9Cxe9uQjT
https://dl.doubtnut.com/l/_134Bx4YmeHit


69. Consider the vectors 

  

(a) Find   

(b) Find the angle between  and .

Watch Video Solution

→
a = î − 7ĵ + 7k̂, 3 î − 2ĵ + 2k̂

→
a .

→
b

→
a

→
b

70. The adjacent sides of a parallelogram are

 and   

(i) Find   

(ii) If the area of the paralleogram is  square units, �nd

the value of .

Watch Video Solution

→
a = 3 î + λĵ + 4k̂

→
b = î − λĵ + k̂

→
a ×

→
b

√42

λ

https://dl.doubtnut.com/l/_134Bx4YmeHit
https://dl.doubtnut.com/l/_SiYcCmUtVLHX
https://dl.doubtnut.com/l/_GZGF03RHk0Ru


71. Find the area of a parallelogram for which the vectors

 and  are adjacent sides.

Watch Video Solution

2 î + ĵ 3 î + ĵ + 4k̂

72. Find  if , 

 and .

Watch Video Solution

[
→
a ,

→
b ,

→
c ]

→
a = î − 2ĵ + 3k̂

→
b = 2 î − 3ĵ + k̂

→
c = 3 î + ĵ − 2k̂

73. Find , if 

 and 

.

Watch Video Solution

→
a . (

→
b ×

→
c )

→
a = 2 î + ĵ + 3k̂,

→
b = − î + 2ĵ + k̂

→
c = 3 î + ĵ + 2k̂

https://dl.doubtnut.com/l/_GZGF03RHk0Ru
https://dl.doubtnut.com/l/_SdejH7ipXbUD
https://dl.doubtnut.com/l/_Y5B0riiEj5HT


74. Show that the vectors

 and 

 are coplanar.

Watch Video Solution

→
a = î − 2ĵ + 3k̂,

→
b = − 2 î + 3ĵ − 4k̂

→
c = î − 3ĵ + 5k̂

75. Show that the vectors , 

 and  are coplanar.

Watch Video Solution

→
a = î − 2ĵ + 3k̂

→
b = − 2 î + 3ĵ − 4k̂

→
c = î − 3ĵ + 5k̂

76. Consider the vectors  ,

and   

(i) Find   

→
a = î + 3ĵ + k̂

→
b = 2 î − ĵ − k̂

→
c = λî + 7ĵ + 3k̂

[
→
a ,

→
b ,

→
c ]

https://dl.doubtnut.com/l/_3o6R5kFLNDbW
https://dl.doubtnut.com/l/_eZ3M4aPqChwY
https://dl.doubtnut.com/l/_nB8Ta7ycE5SM


(ii) Find the value of , if the vectors  and  are

coplanar.

Watch Video Solution

λ
→
a ,

→
b

→
c

77. Find  if the vectors ,  and 

 are coplanar.

Watch Video Solution

λ î − ĵ + k̂ 3 î + ĵ + 2k̂

î + λĵ − 3k̂

78. Consider the 4 points A, B, C and D with position vectors

,  and 

.  

(i) Find  

(ii) Show that the 4 points are coplanar.

4 î + 8ĵ + 12k̂, 2 î + 4ĵ + 6k̂ 3 î + 5ĵ + 4k̂

5 î + 8ĵ + + 5k̂

−−→
AB,

−−→
AC,

−−→
AD

https://dl.doubtnut.com/l/_nB8Ta7ycE5SM
https://dl.doubtnut.com/l/_EfLk7uQfggLr
https://dl.doubtnut.com/l/_boqeA52lYvsx


Watch Video Solution

79. Consider the 4 points A(3, 2, 1) B(4, x, 5) C(4, 2, -2) and

D(6, 5, -1) 

(i) Find  and .  

(ii) If the points A, B, C and D are coplanar, �nd the value of

x.

Watch Video Solution

−−→
AB,

−−→
AC

−−→
AD

80. Let  and .

If  and  , �nd  which makes  and 

coplanar.

Watch Video Solution

→
a = î + ĵ + k̂,

→
b = î

→
c = c1 î + c2 ĵ + c3k̂

c1 = 1 c2 = 2 c3
→
a ,

→
b

→
c

https://dl.doubtnut.com/l/_boqeA52lYvsx
https://dl.doubtnut.com/l/_2QPVuUiTuRjQ
https://dl.doubtnut.com/l/_6TUoyb0arfmJ


81. Let  and .

Then if  and , show that no value of  can

make  and  coplanar.

Watch Video Solution

→
a = î + ĵ + k̂,

→
b = î

→
c = c1 î + c2 ĵ + c3k̂

c2 = − 1 c3 = 1 c1

→
a ,

→
b

→
c

82. (i)Show that

.  

(ii)If  are coplanar, prove that 

 are also coplanar.

View Text Solution

[
→
a +

→
b ,

→
b +

→
c ,

→
c +

→
a ] = 2[

→
a

→
b

→
c ]

→
a ,

→
b ,

→
c

→
a +

→
b ,

→
b +

→
c ,

→
c +

→
a

https://dl.doubtnut.com/l/_JPr4Z3S4Pb0E
https://dl.doubtnut.com/l/_qt2OzkDfQTug


83. Show that the vectors  and  are coplanar if 

 are coplanar.

Watch Video Solution

→
a ,

→
b

→
c

→
a +

→
b ,

→
b +

→
c ,

→
c +

→
a

84. Find the volume of a parallelopiped with coterminous

edges represented by the vectors 

and .

Watch Video Solution

3 î + 4ĵ, 2 î + 3ĵ + 4k̂

5k̂

85. Prove that  = 

.

Watch Video Solution

[
→
a ,

→
b ,

→
c +

→
d ]

[
→
a ,

→
b ,

→
c ] + [

→
a ,

→
b ,

→
d ]

https://dl.doubtnut.com/l/_37Sj2okLhhev
https://dl.doubtnut.com/l/_cC1mjrQtgehh
https://dl.doubtnut.com/l/_QH9WINgXRe3I


Solutions To Ncert Text Book Exercise 10 1

86. Show that four points with position vectors

,  and  are

not coplanar.

View Text Solution

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

1. Represent graphically a displacement of 40 km,  east

of north.

Watch Video Solution

30∘

https://dl.doubtnut.com/l/_QH9WINgXRe3I
https://dl.doubtnut.com/l/_BsS4AflzzeH0
https://dl.doubtnut.com/l/_Xwu4MtNHKelj


2. Classify the following measures as scalars and vectors. 

(i) 10 kg (ii) 2 metres north - west 

(iii)  (iv) 40 watt  

(v)  coulomb (vi) 

Watch Video Solution

40∘

10− 19 20m

s2

3. Classify the following as scalar and vector quantities. 

(i) Time period (ii) Distance 

(iii) Force (iv) Velocity 

(v) Work done

Watch Video Solution

https://dl.doubtnut.com/l/_yKkTtaSR6VRc
https://dl.doubtnut.com/l/_HPLMToj5nCMq


Solutions To Ncert Text Book Exercise 10 1 Answer The

Following As True Or False

4. In the �gure (a square), identify the following vectors. 

  

(a) Cointial 

(b) Equal 

(c) Collinear but not equal

Watch Video Solution

https://dl.doubtnut.com/l/_a1YQ8GNenZY0
https://dl.doubtnut.com/l/_e4r4gzxNSm6h


1. (i)  and  are collinear

Watch Video Solution

→
a

→
− a

2. (ii) Two collinear vectors are always equal in magnitude.

Watch Video Solution

3. (iii) Two vectors having the same magnitude are collinear.

Watch Video Solution

4. (iv) Two collinear vectors having the same magnitude are

equal.

https://dl.doubtnut.com/l/_e4r4gzxNSm6h
https://dl.doubtnut.com/l/_vpt8MO9iE102
https://dl.doubtnut.com/l/_OmnpZQi4xXbE
https://dl.doubtnut.com/l/_Yzh93BmhAyfg


Solutions To Ncert Text Book Exercise 10 2

Watch Video Solution

1. Compute the magnitude of the following vectors. 

, 

Watch Video Solution

→
a = î + ĵ + k̂

→
b = 2 î − 7ĵ − 3k̂

2. Write two di�erent vectors having the same magnitude.

Watch Video Solution

3. Write two di�erent vectors having the same direction.

https://dl.doubtnut.com/l/_Yzh93BmhAyfg
https://dl.doubtnut.com/l/_onM51ratI1Nb
https://dl.doubtnut.com/l/_Cz2ORit1J5Dj
https://dl.doubtnut.com/l/_hczx9jg0QNlb


Watch Video Solution

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

 are equal.

Watch Video Solution

4 î + 5ĵ

x î + yĵ

5. Find the scalar and vector components of the vector with

initial point (2, 1) and terminal point(-5, 7).

Watch Video Solution

6. Find the sum of the vectors

 and 

.

→
a = î − 2ĵ + k̂,

→
b = − 2 î + 4ĵ + 5k̂

→
c = î − 6ĵ − 7k̂

https://dl.doubtnut.com/l/_hczx9jg0QNlb
https://dl.doubtnut.com/l/_kB3XwCw6H4Dr
https://dl.doubtnut.com/l/_wuR5XjZPVN1J
https://dl.doubtnut.com/l/_egFuHWlBAZ3a


Watch Video Solution

7. Find the unit vector in the direction of the vector

.

Watch Video Solution

→
a = î − ĵ + 2k̂

8. Find the unit vector in the direction of vector , where

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

Watch Video Solution

−−→
PQ

9. For given vectors  and 

, �nd the unit vector in the direction of

→
a = 2 î − ĵ + 2k̂

→
b = − î + ĵ − k̂

https://dl.doubtnut.com/l/_egFuHWlBAZ3a
https://dl.doubtnut.com/l/_IlMDMXfgAx3A
https://dl.doubtnut.com/l/_2suuvP7Kahjm
https://dl.doubtnut.com/l/_tM0gGxZW0o87


the vector .

Watch Video Solution

→
a +

→
b

10. Find a vector in the direction of vector 

which has magnitude 8 units.

Watch Video Solution

5 î − ĵ + 2k̂

11. Show that the vectors and 

are collinear.

Watch Video Solution

2 î − 3ĵ + 4k̂ −4 î + 6ĵ − 8k̂

12. Find the direction cosines of the vector .î + 2ĵ + 2k̂

https://dl.doubtnut.com/l/_tM0gGxZW0o87
https://dl.doubtnut.com/l/_xR54Lye4lDeG
https://dl.doubtnut.com/l/_P8hs3Rb4ZzZa
https://dl.doubtnut.com/l/_eF1qBiSEHLTt


Watch Video Solution

13. Find the direction cosines of the vector joining the

points A(-1, 2, 3) and B(1, 4, 1), directed from A to B.

Watch Video Solution

14. Show that the vector is equally inclined to the

axes OX, OY and OZ.

Watch Video Solution

î + ĵ + k̂

15. Find the position vector of a point R which divides the

line joining two points P and Q whose position vectors are

https://dl.doubtnut.com/l/_eF1qBiSEHLTt
https://dl.doubtnut.com/l/_aDJiIlR4kSVN
https://dl.doubtnut.com/l/_f1xAetDlsOFv
https://dl.doubtnut.com/l/_4uRKtd7vvxzq


 and  respectively, in the ratio 2 : 1  

(i) internally (ii) externally

Watch Video Solution

î + 2ĵ − k̂ − î + ĵ + k̂

16. Find the position vector of the midpoint of the vector

joining the points P(2, 3, 4) and Q(4, 1 -2)

Watch Video Solution

17. Show that the points A, B and C with position vectors

,  and 

, respectively form the vertices of a right

angled triangle.

Watch Video Solution

→
a = 3 î − 4ĵ − 4k̂

→
b = 2 î − ĵ + k̂

→
c = î − 3ĵ − 5k̂

https://dl.doubtnut.com/l/_4uRKtd7vvxzq
https://dl.doubtnut.com/l/_dPyRIVBxwBtm
https://dl.doubtnut.com/l/_5lVxgWjqP0dP


18. In triangle ABC, which of the following is not true? 

A. 

B. 

C. 

D. 

Answer: (c)

Watch Video Solution

−−→
AB +

−−→
BC +

−−→
CA =

→
0

−−→
AB +

−−→
BC −

−−→
AC =

→
0

−−→
AB +

−−→
BC −

−−→
CA =

→
0

−−→
AB −

−−→
CB +

−−→
CA = −

→
0

https://dl.doubtnut.com/l/_5lVxgWjqP0dP
https://dl.doubtnut.com/l/_C6V7pS5YPHUJ


19. If  and  are collinear vectors, then which of the

following are incorrect?

A. , for some scalar 

B. 

C. The respective components of  and  are

proportional.

D. Both the vectors  and  have the same direction,

but di�erent magnitudes.

Answer: (d)

Watch Video Solution

→
a

→
b

→
b = λ

→
a λ

→
a = ±

→
b

→
a

→
b

→
a

→
b

https://dl.doubtnut.com/l/_k3fLp2Wf25oc


Solutions To Ncert Text Book Exercise 10 3

1. Find the angle between two vectors  and  with

magnitudes  and 2, respectivey having .

Watch Video Solution

→
a

→
b

√3
→
a .

→
b = √6

2. Find the angle between the vectors  and 

.

Watch Video Solution

î − 2ĵ + 3k̂

3 î − 2ĵ + k̂

3. Find the projection of the vector  on the vector 

.

W t h Vid S l ti

î + ĵ

î − ĵ

https://dl.doubtnut.com/l/_qCdEAo7YEOmA
https://dl.doubtnut.com/l/_vvMBt5vwk7j1
https://dl.doubtnut.com/l/_DPpJmNpjUpU3


Watch Video Solution

4. Find the projection of the vector  on the

vector .

Watch Video Solution

î + 3ĵ + 7k̂

7 î − ĵ + 8k̂

5. Show that each of the given three vectors is a unit vector:

, , 

Also, show they are mutually perpendicular to each other.

Watch Video Solution

(2 î + 3ĵ + 6k̂)
1

7
(3 î − 6ĵ + 2k̂)

1

7
(6 î + 2ĵ − 3k̂)

1

7

6. Find  and , if  and ∣
∣
→
a ∣

∣
∣
∣
∣

→
b

∣
∣
∣

(
→
a +

→
b ). (

→
a −

→
b ) = 7

∣
∣
→
a ∣

∣ = 7
∣
∣
∣

→
b

∣
∣
∣

https://dl.doubtnut.com/l/_DPpJmNpjUpU3
https://dl.doubtnut.com/l/_Qy1O3op2ZpCy
https://dl.doubtnut.com/l/_qfULtpIIKpJP
https://dl.doubtnut.com/l/_Nje8LJMZZkHa


Watch Video Solution

7. Evaluate the product .

Watch Video Solution

(3
→
a + 5

→
b ). (2

→
a + 7

→
b )

8. Find the magnitude of two vectors  and  having the

same magnitude and such that the angle between them is

 and their scalar products is 1/2.

Watch Video Solution

→
a

→
b

60∘

9. Find , if for a unit vector

.

∣
∣
→
x ∣

∣

→
a , (

→
x −

→
a )(

→
x +

→
a ) = 12

https://dl.doubtnut.com/l/_Nje8LJMZZkHa
https://dl.doubtnut.com/l/_7rtD8yzBqu9u
https://dl.doubtnut.com/l/_j2aZhjeLBCBB
https://dl.doubtnut.com/l/_5XqaCBhXvzMM


Watch Video Solution

10. If ,  and 

 are such that  is perpendicular to 

, then �nd the value of .

Watch Video Solution

→
a = 2 î + 2ĵ + 3k̂

→
b = − î + 2ĵ + k̂

→
c = 3 î + ĵ

→
a + λ

→
b

→
c

λ

11. Show that , is perpendicular to 

, for any two non-zero vectors  and .

Watch Video Solution

∣
∣
→
a ∣

∣
→
b +

∣
∣
∣

→
b

∣
∣
∣
→
a

∣
∣
→
a ∣

∣
→
b −

∣
∣
∣

→
b

∣
∣
∣
→
a

→
a

→
b

https://dl.doubtnut.com/l/_5XqaCBhXvzMM
https://dl.doubtnut.com/l/_2wkKRI3NBnmf
https://dl.doubtnut.com/l/_0s0phwa50Bv0


12. If  and  the what can be concluded

about the vector ?

Watch Video Solution

→
a .

→
a = 0

→
a .

→
b = 0

→
b

13. If  are unit vectors such that 

, �nd the value of 

.

Watch Video Solution

→
a ,

→
b ,

→
c

→
a +

→
b +

→
c = 0

→
a .

→
b +

→
b .

→
c +

→
c .

→
a

14. If either vector  or , then .But

the converse need not be true Justify your answer with an

example.

→
a =

→
0

→
b =

→
0

→
a .

→
b = 0

https://dl.doubtnut.com/l/_zAENAadpsPyI
https://dl.doubtnut.com/l/_dj5PXZnDgSlE
https://dl.doubtnut.com/l/_p8IgtVV9WG06


Watch Video Solution

15. If the vertices A,B, C of a triangle ABC are (1,2,3),(-1, 0,0),

(0, 1,2), respectively, then �nd .

Watch Video Solution

∠ABC

16. Show that the points A(1,2,7), B(2,6,3) and C(3, 10, -1) are

collinear.

Watch Video Solution

17. Show that the vectors ,  and 

 from the vertices of a right angled triangle.

W t h Vid S l ti

2 î − ĵ + k̂ î − 3ĵ − 5k̂

3 î − 4ĵ − 4k̂

https://dl.doubtnut.com/l/_p8IgtVV9WG06
https://dl.doubtnut.com/l/_zMAJe1oepDcH
https://dl.doubtnut.com/l/_xa4ddf5kNjHx
https://dl.doubtnut.com/l/_2oGTvJ5I0Pdz


Solutions To Ncert Text Book Exercise 10 4

Watch Video Solution

18. If  is a non zero vector of magnitude 'a' and  a

nonzero scalar, then  is unit vector if

A. 

B. 

C. 

D. 

Answer: (d)

Watch Video Solution

→
a λ

λ
→
a

λ = 1

λ = − 1

a = |λ|

a =
1

|λ|

https://dl.doubtnut.com/l/_2oGTvJ5I0Pdz
https://dl.doubtnut.com/l/_xeyW7j7Xj7tf
https://dl.doubtnut.com/l/_J4XucdDIQRxK


1. Find  if  and 

.

Watch Video Solution

∣
∣
∣
→
a ×

→
b

∣
∣
∣

→
a = î − 7ĵ + 7k̂

→
b = 3 î − 2ĵ + 2k̂

2. Find a unit vector perpendicular to each of the vector

 and , where  and 

.

Watch Video Solution

→
a +

→
b

→
a −

→
b

→
a = 3 î + 2ĵ + 2k̂

→
b = î + 2ĵ − 2k̂

3. If a unit vector  makes angles  with  with  and

an acute angle  with , then �nd  and hence, the

components of .

h id l i

→
a

π

3
î,

π

4
ĵ

θ k̂ θ

→
a

https://dl.doubtnut.com/l/_J4XucdDIQRxK
https://dl.doubtnut.com/l/_2dg9NoYCmkgo
https://dl.doubtnut.com/l/_LPsv4fAK7v8Y


Watch Video Solution

4. Show that 

Watch Video Solution

(
→
a −

→
b ) × (

→
a +

→
b ) = 2(

→
a ×

→
b )

5. Find  amd  if

.

Watch Video Solution

λ μ

(2 î + 6ĵ + 27k̂) × ( î + λj + μk) =
→
0

6. Given that  and . What can you

conclude about the vectors  and ?

Watch Video Solution

→
a .

→
b = 0

→
a ×

→
b =

→
0

→
a

→
b

https://dl.doubtnut.com/l/_LPsv4fAK7v8Y
https://dl.doubtnut.com/l/_92ItcAxpVzpX
https://dl.doubtnut.com/l/_eWu6j6LIwMik
https://dl.doubtnut.com/l/_oovoVOsZKydf


7. Let the vectors  be given as 

, 

.Then show tha

).

Watch Video Solution

→
a ,

→
b ,

→
c

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

→
a × (

→
b +

→
c ) = (

→
a ×

→
b ) + (

→
a ×

→
c

8. If either  or  .Is the converse true?

Justify your answer with an example.

Watch Video Solution

→
a =

→
0

→
a ×

→
b =

→
0

9. Find the area of the triangle with vertices A(1,1,2)B(2,3,5)

and C(1,5,5).

https://dl.doubtnut.com/l/_oovoVOsZKydf
https://dl.doubtnut.com/l/_TU2JxmzoaCcX
https://dl.doubtnut.com/l/_wftcOT3u025f
https://dl.doubtnut.com/l/_igcr0jFmKJMh


Watch Video Solution

10. Find the area of the parallelogram whose adjacent sides

are determined by the vectors  and 

.

Watch Video Solution

→
a = î − ĵ + 3k̂

→
b = 2 î − 7ĵ + k̂

11. Let the vectors  and  be such that  and 

, then  is a unit vector, if the angle

between  and  is

A. 

B. 

→
a

→
b ∣

∣
→
a ∣

∣ = 3

∣
∣
∣

→
b

∣
∣
∣

=
√2

3
→
a ×

→
b

→
a

→
b

π

6

π

4

https://dl.doubtnut.com/l/_igcr0jFmKJMh
https://dl.doubtnut.com/l/_QN9mqVZvygIu
https://dl.doubtnut.com/l/_vHSyOxL6aGeI


C. 

D. 

Answer: (b)

Watch Video Solution

π

3

π

2

12. Area of a rectangle having vertices A,B,C and D with

positions vectors

 and 

, respectively is

A. 

B. 

C. 

− î + ĵ + 4k̂, î + ĵ + 4k̂, î − ĵ + 4k̂
1

2

1

2

1

2

− î − ĵ + 4k̂
1

2

1

2

1

2

https://dl.doubtnut.com/l/_vHSyOxL6aGeI
https://dl.doubtnut.com/l/_SWKQNZUNt57s


Additional Questions For Practice 10 1

D. 

Answer: (c)

Watch Video Solution

4

1. In the �gure which vectors are 

(i) equal (ii) collinear (iii) coinitial 

https://dl.doubtnut.com/l/_SWKQNZUNt57s
https://dl.doubtnut.com/l/_J9QDXMHdHbfo


Watch Video Solution

2. Answer the following as true or false. 

(i) A zero vector cannot be assigned a de�nite direction. 

(ii) A zero vector may be regarded as having any direction. 

(iii) Two vectors are equal if they have same magnitude and

https://dl.doubtnut.com/l/_J9QDXMHdHbfo
https://dl.doubtnut.com/l/_QtcS0TCCeTaw


Additional Questions For Practice 10 2

direction regardless of the position of their initial points. 

(iv) The length of a unit vector is 2.

Watch Video Solution

1. Compute the magnitude of the following vectors and

identify the unit vector. 

Watch Video Solution

→
a = 2 î − 3ĵ + 5k̂

2. For what values of x, y and z the vectors 

and  are equal?

3 î − yĵ + 8k̂

x î + 7ĵ + zk̂

https://dl.doubtnut.com/l/_QtcS0TCCeTaw
https://dl.doubtnut.com/l/_S3faAFKTLnFd
https://dl.doubtnut.com/l/_uy1AowQp9b06


Watch Video Solution

3. Find the scalar and vector components of the vectors

 and .

Watch Video Solution

→
a = 3 î − 2ĵ + 4k̂

→
b = − 2 î + ĵ − 3k̂

4. If ,  and 

, �nd (i)  (ii) 

.

Watch Video Solution

→
a = î − 2ĵ + k̂

→
b = − 2 î + 4ĵ + 5k̂

→
c = î − 6ĵ − 7k̂

→
a −

→
b −

→
c

3
→
a + 5

→
b − 2

→
c

https://dl.doubtnut.com/l/_uy1AowQp9b06
https://dl.doubtnut.com/l/_XneqCkaew6d4
https://dl.doubtnut.com/l/_qZKxjgFCuuwc


5. Find the unit vector in the direction of the vector

.

Watch Video Solution

→
a = − î + 2ĵ + 2k̂

6. Find the unit vector in the direction of vector  where

A and B are the points (6, 4,0) and (8, 0,4) respectively.

Watch Video Solution

−−→
AB

7. Find the unit vector along  where 

 and .

Watch Video Solution

→
a −

→
b

→
a = î + 3ĵ − k̂

→
b = 3 î + 2ĵ + k̂

https://dl.doubtnut.com/l/_M7d8JqYVKIKE
https://dl.doubtnut.com/l/_v7wURUqyYf5J
https://dl.doubtnut.com/l/_sn6q0ksohdIX
https://dl.doubtnut.com/l/_2Knt6tZxNVdh


8. Find a vector in the direction of the vector 

which has magnitude 6 units.

Watch Video Solution

5 î + ĵ − 2k̂

9. Show that the points with position vectors , 

 and  are collinear.

Watch Video Solution

2 î + 6ĵ + 3k̂

î + 2ĵ + 7k̂ 3 î + 10ĵ − k̂

10. The direction angles of a vector with x-axis is  with y -

axis is .Find the direction angle of the vector with z-axis.

Watch Video Solution

π

4
π

3

https://dl.doubtnut.com/l/_2Knt6tZxNVdh
https://dl.doubtnut.com/l/_T5TCvmOMtzdl
https://dl.doubtnut.com/l/_okwnOSk127MR
https://dl.doubtnut.com/l/_j8673YuzWTgI


11. Show that  and  cannot be the direction angles

of any vector.

Watch Video Solution

,
π

4

π

6

2π

3

12. Find the direction cosines of the vector joining the

points (0, 5, 3) and (1, 7,2).

Watch Video Solution

13. Consider two points P and Q with position vectors  = 

 and .Find the position vector of a

point R which divides the line joining P and Q in the ratio 2 :

1 

(i) internally (ii) externally.

−−→
OP

3
→
a − 2

→
b

−−→
OQ =

→
a +

→
b

https://dl.doubtnut.com/l/_j8673YuzWTgI
https://dl.doubtnut.com/l/_8QQ3KonxgSPr
https://dl.doubtnut.com/l/_3WD0c6Eq5EPl


Additional Questions For Practice 10 3

Watch Video Solution

1. Find , when  and 

.

Watch Video Solution

→
a .

→
b

→
a = î + ĵ + 2k̂

→
b = 3 î + 2ĵ − k̂

2. Find the angle between the vectors  and  such that

 and .

Watch Video Solution

→
a

→
b

∣
∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣

= √2
→
a .

→
b = 1

https://dl.doubtnut.com/l/_3WD0c6Eq5EPl
https://dl.doubtnut.com/l/_EXyXTjFSIV6c
https://dl.doubtnut.com/l/_zECYLBZJrIel


3. Find  when  and 

.

Watch Video Solution

→
a .

→
b

→
a = 2 î + 2ĵ − k̂

→
b = 6 î − 3ĵ + 2k̂

4. Find  if the vectors  and  are

orthogonal.

Watch Video Solution

λ 5 î + 2ĵ − k̂ λ î − ĵ + 5k̂

5. If  and , then show

that the vectors  and  are orthogonal

Watch Video Solution

→
a = 5 î − ĵ − 3k̂

→
b = î + 3ĵ − 5k̂

→
a +

→
b

→
a −

→
b

https://dl.doubtnut.com/l/_7wFTmV8jxkss
https://dl.doubtnut.com/l/_U0rD7nZ4NfYy
https://dl.doubtnut.com/l/_EfLEThnRaP0V
https://dl.doubtnut.com/l/_8rTu4FRn1ypb


6. Consider the vectors  and 

.  

(i) Find   

(ii) Find the angle between  and .

Watch Video Solution

→
a = î + 3ĵ + k̂

→
b = 2 î − ĵ − k̂

→
a .

→
b

→
a

→
b

7. Prove that the vectors  and  are

perpendicular.

Watch Video Solution

3 î + ĵ + 3k̂ î − k̂

8. If A(0,1,1), B(3, 1,5) and C(0, 3, 3) are three points show that

 is right angled at C.

W t h Vid S l ti

ΔABC

https://dl.doubtnut.com/l/_8rTu4FRn1ypb
https://dl.doubtnut.com/l/_9j157i4gus1c
https://dl.doubtnut.com/l/_4N1DmURo6mH0


Watch Video Solution

9. If  is a unit vector and ,

then �nd .

Watch Video Solution

→
a (

→
x −

→
a ). (

→
x +

→
a ) = 8

∣
∣
→
x ∣

∣

10. Find the angle betweeen two vectors  and  with

magnitudes 2 and 1 respectively and such that 

.

Watch Video Solution

→
a

→
b

→
a .

→
b = √3

11. Find  and  if  and 

.

∣
∣
→
a ∣

∣
∣
∣
∣

→
b

∣
∣
∣

(
→
a +

→
b ). (

→
a −

→
b ) = 3

2
∣
∣
∣

→
b

∣
∣
∣

= ∣
∣
→
a ∣

∣

https://dl.doubtnut.com/l/_4N1DmURo6mH0
https://dl.doubtnut.com/l/_WLmnvZ7U6QCo
https://dl.doubtnut.com/l/_IR9qTWuV0GCK
https://dl.doubtnut.com/l/_GZFxVMbYEJVy


Watch Video Solution

12. Find , if  and .

Watch Video Solution

∣
∣
∣
→
a −

→
b

∣
∣
∣

∣
∣
→
a ∣

∣ = 4,
→
b = 12

→
a .

→
b = 16

13. Find the magnitude of two vectors  and  having the

same magnitude such that the angle between them is 

and their scalar product is .

Watch Video Solution

→
a

→
b

30∘

√3

14. If  is the angle between the unti vectors  and  ,

then proves that .

θ
→
a

→
b

cos( ) =
∣
∣
∣
→
a +

→
b

∣
∣
∣

θ

2
1
2

https://dl.doubtnut.com/l/_GZFxVMbYEJVy
https://dl.doubtnut.com/l/_yENc0ogHXnFn
https://dl.doubtnut.com/l/_Vxrq3CYa3UVC
https://dl.doubtnut.com/l/_1c4nvAK9Xa5A


Watch Video Solution

15. If  are two non- zero vectors such that 

, then show that  are

perpendicular.

Watch Video Solution

→
a and

→
b

∣
∣
∣
→
a +

→
b

∣
∣
∣

=
∣
∣
∣
→
a −

→
b

∣
∣
∣

→
a and

→
b

16. If  and  are two vectors such that  is

perpendicular to ,then prove that .

Watch Video Solution

→
a

→
b

→
a +

→
b

→
a −

→
b ∣

∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣

https://dl.doubtnut.com/l/_1c4nvAK9Xa5A
https://dl.doubtnut.com/l/_y1RUrCgseUxU
https://dl.doubtnut.com/l/_7YxVmbiuKhMJ


17. If  and  are orthogonal vectors, prove that

.

Watch Video Solution

→
a

→
b

(
→
a +

→
b )

2

= (
→
a −

→
b )

2

18. Consider the vectors  and 

.  

(i) Find  and . 

(ii) Find   

(iii) Find the projections of  on  and  on .

Watch Video Solution

→
a = î + 2ĵ − 3k̂

→
b = 4 î − ĵ + 2k̂

∣
∣
→
a ∣

∣
∣
∣
∣

→
b

∣
∣
∣

→
a .

→
b

→
a

→
b

→
b

→
a

https://dl.doubtnut.com/l/_gfRWF5kwYuAl
https://dl.doubtnut.com/l/_mC4W4qPLBerv


Additional Questions For Practice 10 4

19. If  and ,

show that the angle between  is 

Watch Video Solution

→
a +

→
b +

→
c = 0 ∣

∣
→
a ∣

∣ = 3,
∣
∣
∣

→
b

∣
∣
∣

= 5, ∣
∣
→
c ∣

∣ = 7

→
a and

→
b 60∘

20. (i) Write the scalar componets of . 

(ii) Find the angle between the vectors  and .  

(iii) Find , if  is a unit and .

Watch Video Solution

3 î − 2ĵ + 5k̂

î + ĵ î − ĵ

∣
∣
→
x ∣

∣
→
a (

→
x +

→
a ). (

→
x −

→
a ) = 0

https://dl.doubtnut.com/l/_eZ7CJFzwVY7U
https://dl.doubtnut.com/l/_7V7RhqtkJ3hT


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

collinear.

Watch Video Solution

2. Find a unit vector perpendicular to each of the vector

 and .

Watch Video Solution

→
a = î − 2ĵ + 3k̂

→
b = î + 2ĵ − k̂

3. Find a unit vector perpendicular to each of the vectors

 and  , where 

 .

Watch Video Solution

( → a + → b) ( → a − → b)

→ a = î + ĵ + k̂, → b = î + 2ĵ + 3k̂

https://dl.doubtnut.com/l/_FCQBdzyw2q0M
https://dl.doubtnut.com/l/_Z7D21ctq5LCC
https://dl.doubtnut.com/l/_8jCKQ8ptSMuL


4. Prove that the points A, B, and C with position vectors

 and  respectively are collinear if and only if 

.

Watch Video Solution

→
a ,

→
b

→
c

(
→
b ×

→
c ) + (

→
c ×

→
a ) + (

→
a ×

→
b ) =

→
0

5. Find the area of the triangle whose adjacent sides are

made by the vectors  and 

.

Watch Video Solution

→
a = 3 î + 4ĵ + 4k̂

→
b = î − ĵ + k̂

https://dl.doubtnut.com/l/_8jCKQ8ptSMuL
https://dl.doubtnut.com/l/_9DJlnnGJ2HsB
https://dl.doubtnut.com/l/_S15g1QTXDlhy


Additional Questions For Practice 10 5

6. Find the area of a parallelogram whose adjacent sides are

given by the vectors and 

.

Watch Video Solution

→ a = 3 î + ĵ + 4k̂

→ b = î − ĵ + k̂

7. Find the area of a parallelogram whose adjacent sides are

 and .

Watch Video Solution

→
a = î + 2ĵ + 3k̂

→
b = − 3 î − 2ĵ + k̂

https://dl.doubtnut.com/l/_D7WQbW97zR82
https://dl.doubtnut.com/l/_4HkIEJ9APpZJ


1. If ,  and 

, then �nd  and .

Also �nd whether  and  are

equal.

Watch Video Solution

→
a = 7 î − 2ĵ + 3k̂

→
b = î − ĵ + 2k̂

→
c = 3 î + 8ĵ

→
a . (

→
b ×

→
c ) (

→
a ×

→
b )

→
c

→
a . (

→
b ×

→
c ) (

→
a ×

→
b )

→
c

2. If ,  and 

, then 

(i) �nd  

(ii) �nd .

Watch Video Solution

→
a = 2 î − 3ĵ + 4k̂

→
b = î + 2ĵ − k̂

→
c = 3 î − ĵ + 2k̂

[
→
a

→
b

→
c ]

[
→
a +

→
b

→
b +

→
c

→
c +

→
a ]

https://dl.doubtnut.com/l/_UGFYy1eqVKlO
https://dl.doubtnut.com/l/_vX4BI7WHHSp3


3. Find the volumes of the following parapllelopipeds whose

three co - terminus edges are 

(i)  and 

.  

(ii)  and 

.

Watch Video Solution

→
a = 2 î − 3ĵ + 4k̂,

→
b = 3 î − ĵ + 2k̂

→
c = î + 2ĵ − k̂

→
a = î − 2ĵ + 3k̂,

→
b = 2 î + ĵ − k̂

→
c = 2 î + ĵ − k̂

4. Show that the vectors , 

 and  are coplanar.

Watch Video Solution

→
a = î − 2ĵ + 3k̂

→
b = − 2 î + 3ĵ − 4k̂

→
c = î − 3ĵ + 5k̂

https://dl.doubtnut.com/l/_AVxHqBQutO5W
https://dl.doubtnut.com/l/_44HaWQn22pGw


5. Find , if 

 and 

.

Watch Video Solution

→
a . (

→
b ×

→
c )

→
a = 2 î + ĵ + 3k̂,

→
b = − î + 2ĵ + k̂

→
c = 3 î + ĵ + 2k̂

6. If  are three mutually perpendicular vectors

prove that 

Watch Video Solution

î, ĵ and k̂

î. (k̂ × ĵ) = ĵ. ( î × k̂) = k̂(ĵ × î) = − 1

7. Show that the points A, B,C and D with positions vectors

 and 4 î + 5ĵ + k̂, − (ĵ + k̂), 3 î + 9ĵ + 4k̂

https://dl.doubtnut.com/l/_0wlIVfgaD6qS
https://dl.doubtnut.com/l/_lzMGd2EOf6Kp
https://dl.doubtnut.com/l/_vKSK58xYkOD2


 respectively are coplanar.

Watch Video Solution

−4 î + 4ĵ + 4k̂

8. Find the value of  if the points A(-1, 4, -3) B(3, , - 5), C (-3

,8,-5) D(-3, 2, 1) are coplanar.

Watch Video Solution

λ λ

9. Show that the vectors  and  are coplanar if 

 are coplanar.

Watch Video Solution

→
a ,

→
b

→
c

→
a +

→
b ,

→
b +

→
c ,

→
c +

→
a

https://dl.doubtnut.com/l/_vKSK58xYkOD2
https://dl.doubtnut.com/l/_0jnpm4l2giSt
https://dl.doubtnut.com/l/_neHzIpfFxbvR


Solution To Exercise Miscellaneous Exercise

10. If the vectors  and 

are coplanar, then 

 where .

Watch Video Solution

→
A = aî + ĵ + k̂,

→
B = î + bĵ + k̂

→
C = î + ĵ + ck̂

+ + = 1
1

1 − a

1

1 − b

1

1 − c
a, b, c ≠ 1

1. Write down a unit vector in XY - plane making an angle of

 with the positive direction of x- axis.

Watch Video Solution

30∘

https://dl.doubtnut.com/l/_pkKQZ35Qk7Jt
https://dl.doubtnut.com/l/_3vtGE0ANU44S


2. Find the scalar components and magnitude of the vector

joining the points  and Q .

Watch Video Solution

P (x1, y1, z1) (x2, y2, z2)

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

direction  east of north and stops. Determine the girl’s

displacement from her initial point of departure.

Watch Video Solution

30∘

4. If , then is it true that  ?

Justify your answer.

Watch Video Solution

→
a =

→
b +

→
c ∣

∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣

+ ∣
∣
→
c ∣

∣

https://dl.doubtnut.com/l/_dnPrahpqVAUa
https://dl.doubtnut.com/l/_srKQVfKoxnIb
https://dl.doubtnut.com/l/_jR8CEez0mvZj


5. Find the value of x for which  is a unit

vector.

Watch Video Solution

x( î + ĵ + k̂)

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

resultant of the vectors  and 

Watch Video Solution

→
a = 2 î + 3ĵ − k̂

→
b = î − 2ĵ + k̂

7. If ,  and 

, �nd a unit vector parallel to the vector 

→
a = î + ĵ + k̂

→
b = 2 î − ĵ + 3k̂

→
c = î − 2ĵ + k̂

2
→
a −

→
b + 3

→
c

https://dl.doubtnut.com/l/_jR8CEez0mvZj
https://dl.doubtnut.com/l/_I6iEO7SClhrP
https://dl.doubtnut.com/l/_ja3A5gr3CK4L
https://dl.doubtnut.com/l/_lNpW5dnSyZrb


Watch Video Solution

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.

Watch Video Solution

9. Find the position vector of a point R which divides the

line joining two points P and Q whose position vectors are

 and  externally in the ratio 1 :2.

Also, show that P is the midpoint of the line segment RQ.

Watch Video Solution

(2
→
a +

→
b ) (

→
a − 3

→
b )

https://dl.doubtnut.com/l/_lNpW5dnSyZrb
https://dl.doubtnut.com/l/_c5hCGaLkF5d6
https://dl.doubtnut.com/l/_cTlQR8ZX5HZF


10. The two adjacent sides of a parallelogram are

 and .Find the unit vector parallel

to its diagonal.Also, �nd its area.

Watch Video Solution

2 î − 4ĵ + 5k̂ î − 2ĵ − 3k̂

11. Show that the direction cosines of a vector equally

inclined to the axes OX, OY and OZ are .

View Text Solution

. .
1

√3

1

√3

1

√3

12. Let

→
a = î + 4ĵ + 2k̂,  

→
b = 3 î − 2ĵ + 7k̂ and 

→
c = 2 î − ĵ + 4k̂.

https://dl.doubtnut.com/l/_UKy3hVve43qC
https://dl.doubtnut.com/l/_8VcFGvOsLPsy
https://dl.doubtnut.com/l/_K9766L8HTtcH


�nd a vector  which is perpendicular to both  and 

and 

Watch Video Solution

→
d

→
a

→
b

→⋅
→
d = 15.

13. Thescalar product of the vector  with a unit

vector along the sum of vectors  and 

 is equal to one. Find the value of .

Watch Video Solution

î + ĵ + k̂

2 î + 4ĵ − 5k̂

λ î + 2ĵ + 3k̂ λ

14. If  are mutually perpenedicular vectors of

equal magnitudes, show that the vector  is

equally inclined to 

Watch Video Solution

→
a ,

→
b ,

→
c

→
a +

→
b +

→
c

→
a ,

→
b , and

→
⋅

https://dl.doubtnut.com/l/_K9766L8HTtcH
https://dl.doubtnut.com/l/_Fm3K5NImesZb
https://dl.doubtnut.com/l/_xzrcGLw5cjKJ


15. Prove that  + , if

and only if  are perpendicualr, given .

Watch Video Solution

(
→
a +

→
b ). (

→
a +

→
b ) = ∣

∣
→
a ∣

∣
2 ∣

∣
∣

→
b

∣
∣
∣

2

→
a ,

→
b a ≠

→
0 , b ≠

→
0

16. If  is the angle between two vectors  and , then

b  only when

A. 

B. 

C. 

D. 

θ
→
a

→
b

→
a . ≥ 0

0 < θ <
π

2

0 ≤ θ ≤
π

2

0 < θ < π

0 ≤ θ ≤ π

https://dl.doubtnut.com/l/_xzrcGLw5cjKJ
https://dl.doubtnut.com/l/_TGZuf9fYY72d
https://dl.doubtnut.com/l/_wbYOtm95UnBd


Answer: (b)

Watch Video Solution

17. If  be two unit vectors and  is the angle

between them. Then  is an unit vector, if   b. 

 c.  d. 

A. 

B. 

C. N/A

D. N/A

Answer: N/A

Watch Video Solution

→
a  and 

→
b θ

→
a +

→
b θ =

π

2
2π

3

π

4

π

3

θ =
π

4

θ =
π

3

https://dl.doubtnut.com/l/_wbYOtm95UnBd
https://dl.doubtnut.com/l/_FpqN1MnIsyBA


Unit Test

1. Consider the vector   

(i) Write the direction ratios of  

(ii) Hence �nd the direction cosines of .

Watch Video Solution

→
a = î + ĵ − 2k̂

→
a

→
a

2. Find the magnitude of the vectors  and  having same

magnitude such that the angle between them is  and 

Watch Video Solution

→
a

→
b

30∘

→
a .

→
b = 3

https://dl.doubtnut.com/l/_FpqN1MnIsyBA
https://dl.doubtnut.com/l/_PYy3DQINYOzb
https://dl.doubtnut.com/l/_6FTqEObosGbA
https://dl.doubtnut.com/l/_QtXHfk2zh3PP


3. The vectors  are such that 

.Find 

Watch Video Solution

→
a and

→
b

∣
∣
→
a ∣

∣ = 2,
∣
∣
∣

→
b

∣
∣
∣

= 3,
→
a .

→
b = 4

∣
∣
∣
→
a −

→
b

∣
∣
∣

4. Find the area of the parallelogram whose adjacent sides

are given by the vectors  and 

.

Watch Video Solution

→
a = 3 î + ĵ + 4k̂

→
b = î − ĵ + k̂

5. Let  and ,  

(i) Find the projection of  on . 

(ii) Find theprojection vector of 

Watch Video Solution

→
a = 2 î − ĵ + k̂

→
b = î − 2ĵ + k̂

→
a

→
b

→
a on

→
b

https://dl.doubtnut.com/l/_QtXHfk2zh3PP
https://dl.doubtnut.com/l/_yoSveu2zL9jV
https://dl.doubtnut.com/l/_rm6o9NsRjIFG


Objective Type Questions

Watch Video Solution

6. Find the value of p for the vectors  and 

 to be perpendicular

Watch Video Solution

3 î + 2ĵ + 9k̂

î + pĵ + 3k̂

7. If  and  , �nd the value of 

Watch Video Solution

∣
∣
→
a ∣

∣ = 2,
∣
∣
∣

→
b

∣
∣
∣

= 5
∣
∣
∣
→
a ×

→
b

∣
∣
∣

= 8

→
a .

→
b

https://dl.doubtnut.com/l/_rm6o9NsRjIFG
https://dl.doubtnut.com/l/_hdsFWPpTBQFU
https://dl.doubtnut.com/l/_egfiF3OwFdny


1. If a line lies in the octant OXYZ and it makes equal angles

with the axes, then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

l = m = n =
1

√3

l = m = n =
±1

√3

l = m = n =
−1

√3

l = m = n =
±1

√2

2. If the vector  of magnitude 10 is in the direction

of the vector , then the value of a is equal to

8 î + aĵ

4 î − 3ĵ

https://dl.doubtnut.com/l/_9oA1NloKBAMw
https://dl.doubtnut.com/l/_tzSPy7ngbUPi


A. 6

B. 3

C. 

D. 

Answer: D

Watch Video Solution

−3

−6

3. If  are the direction cosines of a line , then the

values of n is

A. 

B. 

C. 

, , n
1

2

1

3

√23

6

23

6

2

3

https://dl.doubtnut.com/l/_tzSPy7ngbUPi
https://dl.doubtnut.com/l/_CFFaJ21drp1T


D. 

Answer: A

Watch Video Solution

3

2

4. A vector of magnitude 7 units, parallel to the resultant of

the vectors  and 

and 

Watch Video Solution

→
a = 2 î − 3ĵ − 2k̂

→
b = − î + 2ĵ + k̂

→
c = − î + 2ĵ + k̂

5. If the projections of  on OX , OY OZ are respectively 12,

3 and 4 then the magnitude of  is

−−→
PQ

→
P Q

https://dl.doubtnut.com/l/_CFFaJ21drp1T
https://dl.doubtnut.com/l/_dRqertagP1Kg
https://dl.doubtnut.com/l/_3kucL9LCtl14


A. 169

B. 19

C. 13

D. 144

Answer: C

Watch Video Solution

6. The unit vector in the direction of the sum of vectors

 and  is

A. 

B. 

C. 

î + ĵ + k̂ 2 î + 3ĵ + 4k̂

(3 î + 4ĵ + 5k̂)
1

5√2

(3 î − 4ĵ − 5k̂)
1

5√2

(4 î + 3ĵ + 5k̂)
1

2√2

https://dl.doubtnut.com/l/_3kucL9LCtl14
https://dl.doubtnut.com/l/_qtmwYVwNxodJ


D. 

Answer: A

Watch Video Solution

1

3√2( − 3k̂ + 4 î + 5ĵ)

7. If the points A and B are (1, 2, -1) and (2, 1, -1) respectively

then  is

A. 

B. 

C. 

D. 

Answer: B

−−→
AB

î + ĵ

î − ĵ

2 î + ĵ − k̂

î + ĵ + k̂

https://dl.doubtnut.com/l/_qtmwYVwNxodJ
https://dl.doubtnut.com/l/_ZTJwsMYvALes


Watch Video Solution

8. If  and  then the range of 

A. [0,8]

B. [-12, 8]

C. 

D. 

Answer: C

Watch Video Solution

∣
∣
→
a ∣

∣ = 4 −3 ≤ λ ≤ 2 ∣
∣λ

→
a ∣

∣

[0, 12]

[8, 12]

9. If  and  are two unit vectors and  is the angle

between them, then  is equal to ______________

→
a

→
b θ

∣
∣
∣
→
a −

→
b

∣
∣
∣

https://dl.doubtnut.com/l/_ZTJwsMYvALes
https://dl.doubtnut.com/l/_jZ1yr3z6Ialx
https://dl.doubtnut.com/l/_DMl09LwdW9Zq


Watch Video Solution

10. If the vectors  and  are

perpendicular, then  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

3 î + λĵ + k̂ 2 î − ĵ + 8k̂

λ

−14

7

14

1

7

https://dl.doubtnut.com/l/_DMl09LwdW9Zq
https://dl.doubtnut.com/l/_Dz0UEOGeeAgq


11. Let  and  be two unit vectors such that angle

between them is .Then  is equal to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

→
a

→
b

60∘ ∣
∣
∣
→
a −

→
b

∣
∣
∣

√5

√3

0

1

12. The two variable vectors  and 

 are orthogonal to each other.Then the locus

of (x, y) is

3xî + yĵ − 3k̂

x î − 4yĵ + 4k̂

https://dl.doubtnut.com/l/_vMMp01pswH2x
https://dl.doubtnut.com/l/_OFEhGcFlUqSi


A. hyperbola

B. circle

C. straight line

D. ellipse

Answer: A

Watch Video Solution

13. Consider the vectors  and 

.  

(i) Find   

(ii) Find the angle between  and .

A. 

→
a = î + 3ĵ + k̂

→
b = 2 î − ĵ − k̂

→
a .

→
b

→
a

→
b

π

2

https://dl.doubtnut.com/l/_OFEhGcFlUqSi
https://dl.doubtnut.com/l/_Dd1DA9eiT703


B. 

C. 

D. 

Answer: A

Watch Video Solution

π

6

π

4

π

3

14. If , then the value of  for which 

 is perpendicular to  is

A. 

B. 

C. 

D. 

∣
∣
→
a ∣

∣ = 3,
∣
∣
∣

→
b

∣
∣
∣

= 4 λ

→
a + λ

→
b

→
a = λ

→
b

9

16

3

4

3

2

4

3

https://dl.doubtnut.com/l/_Dd1DA9eiT703
https://dl.doubtnut.com/l/_CaWc8v0k6jqz


Answer: B

Watch Video Solution

15. If  and  are two non -zero vectors, then

 is equal to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

→
a

→
b

(
→
a +

→
b ). (

→
a −

→
b )

→
a +

→
b

(
→
a −

→
b )

2

(
→
a +

→
b )

2

(a2 − b2)

https://dl.doubtnut.com/l/_CaWc8v0k6jqz
https://dl.doubtnut.com/l/_OVNrthrqihl4


16.  is equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

→
a . (

→
b +

→
c )

→
a .

→
b +

→
a .

→
c

→
a +

→
b .

→
c

→
a +

→
b +

→
c

→
a

→
b +

→
a

→
b

→
c

17. If  and , then 

 and  are

A. parallel vectors

→
a = î + 2ĵ − 3k̂

→
b = 3 î − ĵ + 2k̂

→
a +

→
b

→
a −

→
b

https://dl.doubtnut.com/l/_35USJCV11Hq9
https://dl.doubtnut.com/l/_HKSqgLyIGMYy


B. perpendicular vectors

C. zero vectors

D. None of these

Answer: B

Watch Video Solution

18. If  and  are non - zero vectors and

, then the angle between  and 

is

A. 

B. 

C. 

→
a

→
b

∣
∣
∣
→
a +

→
b

∣
∣
∣

=
∣
∣
∣
→
a −

→
b

∣
∣
∣

→
a

→
b

π

6

π

4

π

3

https://dl.doubtnut.com/l/_HKSqgLyIGMYy
https://dl.doubtnut.com/l/_ypNdYnLZu1gJ


D. 

Answer: D

Watch Video Solution

π

2

19. The projection of the vector  along the vector 

 is

A. 1

B. 0

C. 2

D. 

Answer: A

î + ĵ + k̂

ĵ

−1

https://dl.doubtnut.com/l/_ypNdYnLZu1gJ
https://dl.doubtnut.com/l/_veLW68IKEaEa


Watch Video Solution

20. A unit vector perpendicular to the vectors

 and  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

→
a = 2 î − 6ĵ − 3k̂

→
b = 4 î + 3ĵ − k̂

4 î + 3ĵ − k̂

√26

2 î − 6ĵ − 3k̂

7

3 î − 2ĵ + 6k̂

7

2 î − 3ĵ − 6k̂

7

https://dl.doubtnut.com/l/_veLW68IKEaEa
https://dl.doubtnut.com/l/_NwRxU3JXeULb


21. The number of vectors of unit length perpendicular to

the vectors  and  is

A. one

B. two

C. three

D. in�nite

Answer: B

Watch Video Solution

→
a = 2 î + ĵ + 2k̂

→
b = ĵ + k̂

22. If  are any three mutually perpendicular

vectors of equal magnitude a, then  is equal

to

→
a ,

→
b ,

→
c

∣
∣
∣
→
a +

→
b +

→
c

∣
∣
∣

https://dl.doubtnut.com/l/_oXG5Ec8zT94O
https://dl.doubtnut.com/l/_xPoc77MvokQb


A. a

B. 

C. 

D. 

Answer: C

Watch Video Solution

√2a

√3a

2a

23. The volume (in cubic units) of the parallelopiped whose

edges are represented by the vectors  and 

 is

A. 2

B. 0

î + ĵ, ĵ + k̂

k̂ + î

https://dl.doubtnut.com/l/_xPoc77MvokQb
https://dl.doubtnut.com/l/_Pm9f5glQBC57


C. 

D. 

Answer: A

Watch Video Solution

√2

2√2

24. The projection vector of  on  is

A. 

B. 

C. 

→
a

→
b

⎛
⎜⎜⎜
⎝

⎞
⎟ ⎟ ⎟
⎠

→
b

→
a .

→
b

∣
∣
∣

→
b

∣
∣
∣

2

a.
→
b

∣
∣
∣

→
b

∣
∣
∣

→
a .

→
b

∣
∣
→
a ∣

∣

https://dl.doubtnut.com/l/_Pm9f5glQBC57
https://dl.doubtnut.com/l/_ZouH5JZNjuII


D. 

Answer: A

Watch Video Solution

⎛
⎜⎜
⎝

⎞
⎟ ⎟
⎠

→
b

→
a .

→
b

∣
∣
→
a ∣

∣
2

25. If  and  then

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

→
a ×

→
b

→
a .

→
b = 0

→
a ⊥

→
b

→
a ∣ ∣

→
b

→
a =

→
0 and

→
b =

→
0

→
a =

→
0 or

→
b =

→
0

https://dl.doubtnut.com/l/_ZouH5JZNjuII
https://dl.doubtnut.com/l/_SQ0yDVGUnlpW


26. If  and  then 

 is equal to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

→
a = î − ĵ

→
b = ĵ + k̂

∣
∣
∣
→
a ×

→
b

∣
∣
∣

2

+
∣
∣
∣
→
a .

→
b

∣
∣
∣

2

√2

2

√6

4

https://dl.doubtnut.com/l/_SQ0yDVGUnlpW
https://dl.doubtnut.com/l/_ZNMAuY8TTExl


Continuous Evaluation

27. Let  and 

 .If the vector  lies in the plane

of  and  , thenx equals

A. 0

B. 1

C. 

D. 

Answer: D

Watch Video Solution

→
a = î + ĵ + k̂,

→
b = î − ĵ + 2k̂

→
c = xî + (x − 2) ĵ − k̂

→
c

→
a

→
b

−4

−2

https://dl.doubtnut.com/l/_1KsLN6vVpUD9
https://dl.doubtnut.com/l/_Fb8Ri2C7oAR7


1. Complete the table 

Watch Video Solution

2. Draw vectors from the centre of a regular n sided

polygon in a plane to its vertices. What happens to the sum

of the vectors.

Watch Video Solution

https://dl.doubtnut.com/l/_Fb8Ri2C7oAR7
https://dl.doubtnut.com/l/_wuUxpwYxsOFU

