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Vector 

1. Find a unit vector in direction of   𝑎⃗ = 3𝚤̂ − 2𝚥̂ + 6𝑘-. 
2. Find the angle between the vectors 𝑎⃗ = 𝚤̂ − 𝚥̂ + 𝑘- and 𝑏/⃗ = 𝚤̂ + 𝚥̂ − 𝑘- 
3. For what value of 𝜆 are the vectors 𝑎⃗ = 2𝚤̂ + 𝜆𝚥̂ + 𝑘- and 𝑏/⃗ = 𝚤̂ − 2𝚥̂ + 3𝑘- 

perpendicular to each other? 
4. If 𝑎⃗ = 𝚤̂ + 2𝚥̂ − 𝑘-  and 𝑏/⃗ = 3𝚤̂ + 𝚥̂ − 5𝑘- , find a unit vector in the direction of   𝑎	///⃗ − 𝑏	///⃗ . 
5. If |𝑎	///⃗ | = √3, 6𝑏	///⃗ 	6 = 2 and 𝑎	///⃗ . 𝑏	///⃗ = 3 , find the angle between 𝑎	///⃗  and 𝑏	///⃗ . 
6. If 𝑎⃗ = 𝚤̂ + 2𝚥̂ − 3𝑘- and 𝑏/⃗ = 2𝚤̂ + 4𝚥̂ + 9𝑘-, find a unit vector parallel to 𝑎	///⃗ + 𝑏	///⃗ . 
7. If |𝑎	///⃗ | = √3, 6𝑏	///⃗ 	6 = 2 and angle between 𝑎	///⃗  and 𝑏	///⃗   is 60° , find 𝑎	///⃗ . 𝑏	///⃗ . 
8. Find a vector in direction of 𝑎⃗ = 𝚤̂ − 2𝚥̂ whose magnitude is 7. 
9. Find the projection of 𝑎	///⃗  on 𝑏	///⃗  if 𝑎	///⃗ . 𝑏	///⃗ = 8 and 𝑏/⃗ = 2𝚤̂ + 6𝚥̂ + 3𝑘-. 
10. Write the value of 𝑝 for which  

𝑎⃗ = 3𝚤̂ + 2𝚥̂ + 9𝑘- and 𝑏/⃗ = 𝚤̂ + 𝑝𝚥̂ + 3𝑘- are parallel vectors. 
11. Find the angle between two vectors 𝑎	///⃗  and 𝑏	///⃗  with magnitudes 1 and 2 respectively 

and when 6𝑎⃗ × 𝑏/⃗ 6 = √3. 
12. Find the value of 𝑝, if  ?2𝚤̂ + 6𝚥̂ + 27𝑘-A × ?𝚤̂ + 3𝚥̂ + 𝑝𝑘-A = 0/⃗  
13. Write the direction cosines of a line equally inclined to three coordinate axes. 
14. If 𝑝 is a unit vector and  (𝑥	///⃗ − 𝑝	///⃗ ). (𝑥	///⃗ + 𝑝	///⃗ ) = 80 then find |𝑥⃗|. 
15. What is the cosine of the angle which the vector √2𝚤̂ + 𝚥̂ + 𝑘- make with y-axis? 
16. Find the value of 𝜆, if  ?2𝚤̂ + 6𝚥̂ + 14𝑘-A × ?𝚤̂ − 𝜆𝚥̂ + 7𝑘-A = 0/⃗  
17. If 𝑎	///⃗  and 𝑏	///⃗  are two vectors such that 6𝑎⃗. 𝑏/⃗ 6 = 6𝑎⃗ × 𝑏/⃗ 6then what is the angle between 𝑎	///⃗  

and 𝑏	///⃗ ? 
18. Vectors 𝑎	///⃗  and 𝑏	///⃗  are such that |𝑎	///⃗ | = √3, 6𝑏	///⃗ 	6 = F

G
 and ?𝑎⃗ × 𝑏/⃗ A is a unit vector. Write 

the angle between 𝑎	///⃗  and 𝑏	///⃗ . 
19. For what value of 𝑝, is ?𝚤̂ + 𝚥̂ + 𝑘-A𝑝 a unit vector? 
20. For what value of 𝑎 the vectors 2𝚤̂ − 3𝚥̂ + 4𝑘- and 𝑎𝚤̂ + 6𝚥̂ − 8𝑘- are collinear? 
21. Write the direction cosines of the vector  −2𝚤̂ + 𝚥̂ − 5𝑘-. 
22. Write the position vector of the mid-point of the vector joining the points 

𝑃(2, 3, 4)	𝑎𝑛𝑑		𝑄(4, 1,−2) . 
23. Find ′𝜆′ when the projections of  𝑎	///⃗ = 𝜆𝚤̂ + 𝚥̂ + 4𝑘- on 𝑏	///⃗ = 2𝚤̂ + 6𝚥̂ + 3𝑘- is 4 units. 
24. Write the value of (𝚤̂ × 𝚥̂). 𝑘- + 𝚤̂. 𝚥̂. 
25. Write the value of (𝚤̂ × 𝚥̂). 𝑘-?𝚥̂ × 𝑘-A. 𝚤̂ 
26. Write the value of the area of the parallelogram determine by the vectors 2𝚤̂ and 3𝚥̂. 
27. Show that 6𝑎⃗ + 𝑏/⃗ 6

F
= |𝑎⃗|F + 6𝑏/⃗ 6

F
, if 𝑎	///⃗  and 𝑏	///⃗  are along adjacent sides of a rectangle. 

28. Given 𝐴𝐵/////⃗ = 3𝚤̂ − 𝚥̂ − 5𝑘- are coordinates of the terminal point are (0, 1, 3). Find 
coordinates of the initial point. 

29. Prove that 6𝑎⃗. 𝑏/⃗ 6 ≤ |𝑎⃗|6𝑏/⃗ 6. 
30. Show that the vector 𝚤̂ + 𝚥̂ + 𝑘-  is equally inclined to axes. 
31. If  𝑎	///⃗  and 𝑏	///⃗  are nonzero vectors, such that 𝑎	///⃗ × 𝑏	///⃗ = 0	///⃗ . How are  𝑎	///⃗  and 𝑏	///⃗  related. 
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32. If  𝑎	///⃗  , 𝑏	///⃗ , 𝑐	//⃗  be position vectors of vertices 𝐴, 𝐵, 𝐶 of parallelogram 𝐴𝐵𝐶𝐷, find the 
position vector of 𝐷. 

33. If 𝑎	///⃗  , 𝑏	///⃗  are the  position vectors of the points (1,−1), (−2,𝑚). Find the value of ′𝑚′ 
for which 𝑎	///⃗  and  𝑏	///⃗  are collinear. 

34. If vectors 2𝚤̂ − 5𝚥̂ + 𝑏𝑘- and 2𝚤̂ + 𝑎𝚥̂ + 4𝑘- are parallel, find the value of 𝑎	𝑎𝑛𝑑	𝑏. 
35. If the position vector 𝑎	///⃗  of point (−5, 𝜆) be such that |𝑎⃗| = 13 find 𝜆. 
36. What are the vertical and horizontal components of a vector 𝑎	///⃗  of magnitude 5 making 

an angle of 150° with direction of X-axis. 
37. What is 𝑎 ∈ 𝑅 such that |𝑎𝑥	///⃗ | = 1 where 𝑥	///⃗ = 𝚤̂ − 2𝚥̂ + 2𝑘-? 
38. When |𝑥	///⃗ + 𝑦	///⃗ | = |𝑥	///⃗ | + |𝑦	///⃗ |? 
39. If 𝐴 is the point (4, 5) and vector 𝐴𝐵/////⃗  has components 2 and 6 along X-axis and Y-axis 

respectively then write point B. 
40. What is the point of trisection of 𝑃𝑄 nearer 𝑃 if position of 𝑃	and 𝑄 are 3𝚤̂ + 3𝚥̂ − 4𝑘- 

and 9𝚤̂ + 8𝚥̂ − 10𝑘- respectively. 
41. What are the direction cosines of a vector equiangular with coordinate axes? 
42. What is the angle which the vector  

3𝚤̂ − 6𝚥̂ + 2𝑘- makes with X-axis?  
43. If |𝑎	///⃗ | = 2, 6𝑏	///⃗ 6 = 2√3 and 𝑎	///⃗ ⊥ 𝑏	///⃗  what is the value of 6𝑎⃗ + 𝑏/⃗ 6? 
44. What is the angle between 𝑎	///⃗  and 𝑏	///⃗ , if 6𝑎⃗ − 𝑏/⃗ 6 = 6𝑎⃗ + 𝑏/⃗ 6? 
45. What is the area of a parallelogram whose diagonals are given by vectors 2𝚤̂ + 𝚥̂ − 2𝑘- 

and −𝚤̂ + 2𝑘-? 
46. If 𝚤̂, 𝚥̂, 𝑘- are the usual three mutually perpendicular unit vectors then what is the value 

of 𝚤̂. ?𝚥̂ × 𝑘-A + 𝚥̂. ?𝚤̂ × 𝑘-A + 𝑘-. (𝚥̂ × 𝚤̂)? 
47. What is the angle between 𝑥	///⃗  and 𝑦	///⃗  if 𝑥	///⃗ . 𝑦	///⃗ = |𝑥	///⃗ × 𝑦	///⃗ |? 
48. Write a unit vector in 𝑋𝑌 − 𝑝𝑙𝑎𝑛𝑒, making angle of 30° with the positive direction of 

𝑋 − 𝑎𝑥𝑖𝑠. 
49. If 𝑎	///⃗  and 𝑏	///⃗  are unit vectors such that ?𝑎	///⃗ + 2𝑏	///⃗ A is perpendicular to ?5𝑎	///⃗ − 4𝑏	///⃗ A, then 

what is the angle between 𝑎	///⃗  and 𝑏	///⃗      

 4 marks 
50. Dot-product of a vector with vectors  

3𝚤̂ − 5𝑘-, 2𝚤̂ + 7𝚥,̂ 𝚤̂ + 𝚥̂ + 𝑘- are respectively −1, 6	𝑎𝑛𝑑	5. Find the vector 
51. If 𝑎	///⃗ + 𝑏	///⃗ + 𝑐	//⃗ = 0/⃗ , show that  

𝑎	///⃗ × 𝑏	///⃗ = 𝑏	///⃗ × 𝑐	//⃗ = 𝑐	//⃗ × 𝑎	///⃗ .	Also interpret the result geometrically. 
52. Show that  _𝑎	///⃗ + 𝑏	///⃗ 					𝑏	///⃗ + 𝑐	//⃗ 					𝑐	//⃗ + 𝑎	///⃗ 	` = 2_𝑎	///⃗ 				𝑏	///⃗ 						𝑐	//⃗ 	` 
53. If 𝑎⃗ = 3𝚤̂ − 𝚥̂ + 2𝑘-, 𝑏/⃗ = 2𝚤̂ + 𝚥̂ − 𝑘-  and 𝑐	//⃗ = 𝚤̂ − 2𝚥̂ + 2𝑘-, then show that  

?𝑎	///⃗ × 𝑏	///⃗ A × 𝑐	//⃗ ≠ 𝑎	///⃗ × ?𝑏	///⃗ × 𝑐	//⃗ A 
54. For the vectors 𝑎	///⃗ , 𝑏	///⃗ , 𝑐	//⃗  prove that  𝑎	///⃗ × ?𝑏/⃗ + 𝑐	//⃗ A + 𝑏	///⃗ × (𝑐	//⃗ + 𝑎	///⃗ ) + 𝑐	//⃗ × ?𝑎⃗ + 𝑏	///⃗ A = 0	///⃗  
55. Find a unit vector perpendicular to the plane 𝐴𝐵𝐶, where 𝐴, 𝐵, 𝐶 are the points 

(3,−1, 2), (1,−1,−3), (4,−3, 1) respectively. 
56. If 𝑎	///⃗ × 𝑏	///⃗ = 𝑐	//⃗ × 𝑑	///⃗ 	 and 𝑎	///⃗ × 𝑐	//⃗ = 𝑏	///⃗ × 𝑑	///⃗ , prove that 𝑎	///⃗ − 𝑑	///⃗  is parallel to 𝑏	///⃗ − 𝑐	//⃗ , 

provided 𝑎	///⃗ ≠ 𝑑	///⃗  and 𝑏	///⃗ ≠ 𝑐	//⃗ . 
57. If 𝑎	///⃗ , 𝑏	///⃗ 	𝑎𝑛𝑑			𝑐	//⃗  are three mutually perpendicular vectors of equal magnitude, prove 

that the angle which ?𝑎	///⃗ + 𝑏	///⃗ + 𝑐	//⃗ A makes with any of the vectors 𝑎	///⃗ , 𝑏	///⃗ 	𝑜𝑟		𝑐	//⃗  is 
cosgh i h

√G
j . 

58. Find the projection of 𝑏	///⃗ + 𝑐	//⃗  on 𝑎	///⃗ , where 𝑎	///⃗ = 2𝚤̂ − 2𝚥̂ + 𝑘-, 𝑏	///⃗ = 𝚤̂ + 2𝚥̂ − 2𝑘- and  
𝑐	//⃗ = 2𝚤̂ − 𝚥̂ + 4𝑘-. 

59. If 𝑎	///⃗ = 𝚤̂ + 𝚥̂ + 𝑘-  and 𝑏	///⃗ = 𝚥̂ − 𝑘-, find a vector 𝑐	//⃗  such that 𝑎	///⃗ × 𝑐	//⃗ = 𝑏	///⃗  and  𝑎	///⃗ . 𝑐	//⃗ = 3. 
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60. If 𝑎	///⃗ + 𝑏	///⃗ + 𝑐	//⃗ = 0/⃗  and |𝑎	///⃗ | = 3, 6𝑏	///⃗ 6 = 5 and |𝑐	//⃗ | = 7, show that angle between 𝑎	///⃗  and 
𝑏	///⃗  is 60°. 

61. Show that area of parallelogram having diagonals 3𝚤̂ + 𝚥̂ − 2𝑘- and 𝚤̂ − 3𝚥̂ + 4𝑘- is 
5√3	𝑠𝑞𝑢𝑎𝑟𝑒	𝑢𝑛𝑖𝑡𝑠. 

62. Define the scalar and vector product of two vectors 𝑎	///⃗  and 𝑏	///⃗ . If for three non-zero 
vectors 𝑎	///⃗ , 𝑏	///⃗  and 𝑐	//⃗ ; 𝑎	///⃗ . 𝑏	///⃗ = 𝑎	///⃗ . 𝑐	//⃗  and 𝑎	///⃗ × 𝑏	///⃗ = 𝑎	///⃗ × 𝑐	//⃗ , then show that 𝑏	///⃗ = 𝑐	//⃗ . 

63. Find a unit vector perpendicular to each of the vectors 𝑎	///⃗ + 𝑏	///⃗  and 𝑎	///⃗ − 𝑏	///⃗ , where  
𝑎	///⃗ = 3𝚤̂ + 2𝚥̂ + 2𝑘- and 𝑏	///⃗ = 𝚤̂ + 2𝚥̂ − 2𝑘- 

64. If 𝑎	///⃗  and 𝑏	///⃗  are any  two vectors, then give the geometrical interpretation of the 
relation 6𝑎	///⃗ + 𝑏	///⃗ 6 = 6𝑎	///⃗ − 𝑏	///⃗ 6. 

65. Show that angle between any two diagonals of a cube is cosgh ih
G
j. 

66. If 𝑎	///⃗ , 𝑏	///⃗ 	𝑎𝑛𝑑			𝑐	//⃗  are position vectors of 𝐴,𝐵	𝑎𝑛𝑑	𝐶 of a triangle 𝐴𝐵𝐶, show that area 
of a triangle is  h

F
6𝑎	///⃗ × 𝑏	///⃗ + 𝑏	///⃗ × 𝑐	//⃗ + 𝑐	//⃗ × 𝑎	///⃗ 6 

67. If |𝑎	///⃗ | = 2, 6𝑏	///⃗ 6 = 3, 𝑎	///⃗ . 𝑏	///⃗ = 4 find 6𝑎	///⃗ − 𝑏	///⃗ 6 
68. If the sum of two unit vectors is a unit vector, prove that magnitude of their difference 

is √3.  
69. For any vector 𝑎	///⃗ , show that 𝑎	///⃗ = (𝑎⃗. 𝚤̂). 𝚤̂ + (𝑎⃗. 𝚥̂). 𝚥̂ + ?𝑎⃗. 𝑘-A. 𝑘-. 

70. Prove that for non-zero vectors 𝑎	///⃗  and 𝑏	///⃗  ?𝑎	///⃗ + 𝑏	///⃗ A. ?𝑎	///⃗ + 𝑏	///⃗ A = |𝑎	///⃗ |F + 6𝑏	///⃗ 6
F
if and only 

if 𝑎	///⃗ 	𝑎𝑛𝑑	𝑏	///⃗  are orthogonal. 
71. If 𝑎	///⃗ × 𝑏	///⃗ = 𝑏	///⃗ × 𝑐	//⃗ ≠ 0	///⃗ , show that 𝑎	///⃗ + 𝑐	//⃗ = 𝑚𝑏/⃗ . Where 𝑚 is a scalar. 
72. If 𝑎	///⃗ × 𝑏	///⃗ = 𝑎	///⃗ × 𝑐	//⃗ ≠ 0	///⃗ , show that  𝑏	///⃗ = 𝑐	//⃗ + 𝑡𝑎	///⃗ . for some real number  𝑡. 
73. For any three vectors 𝑎	///⃗ , 𝑏	///⃗ 	𝑎𝑛𝑑			𝑐	//⃗  show that 𝑎	///⃗ − 𝑏/⃗ , 𝑏	///⃗ − 𝑐	//⃗  and 𝑐	//⃗ − 𝑎	///⃗  are coplanar. 
74. Find the volume of parallelopiped whose continuous edges are represented by vectors 

𝑎	///⃗ = 2𝚤̂ − 3𝚥̂ + 𝑘-, 𝑏	///⃗ = 𝚤̂ − 𝚥̂ + 2𝑘-,  𝑐	//⃗ = 2𝚤̂ + 𝚥̂ − 𝑘- 
75. 𝑎	///⃗ , 𝑏	///⃗ 	𝑎𝑛𝑑	𝑐	//⃗ are unit vectors suppose 

𝑎	///⃗ . 𝑏	///⃗ = 𝑎	///⃗ . 𝑐	//⃗ = 0 and angle between 	𝑏	///⃗ 	𝑎𝑛𝑑	𝑐	//⃗  is n
o
. Prove that 𝑎	///⃗ = ±2?𝑏	///⃗ × 𝑐	//⃗ A. 

76. For any two vectors 𝑎	///⃗  and 𝑏	///⃗ , prove that ?𝑎	///⃗ × 𝑏	///⃗ A
F
= (𝑎	///⃗ )F?𝑏	///⃗ A

F
− ?𝑎	///⃗ . 𝑏	///⃗ A

F
 

77. Define vector product 𝑎	///⃗ × 𝑏	///⃗  of two vectors 𝑎	///⃗ 𝑎𝑛𝑑	𝑏	///⃗ . If |𝑎	///⃗ | = 2, 6𝑏	///⃗ 6 = 5, and 
6𝑎	///⃗ × 𝑏	///⃗ 6 = 8. Find the value of 𝑎	///⃗ . 𝑏/⃗ . 

78. Define 𝑎	///⃗ × 𝑏	///⃗  and prove that  6𝑎	///⃗ × 𝑏	///⃗ 6 = ?𝑎	///⃗ . 𝑏	///⃗ A tan 𝜃 where 𝜃 is angle between 𝑎	///⃗  
and 𝑏	///⃗ . 

79. The volume of a parallelopiped, whose edges are −12𝚤̂ + 𝜆𝑘- , 3𝚥̂ − 𝑘- and  
2𝚤̂ + 𝚥̂ − 15𝑘- is 546 cubic units. Find the value of 𝜆. 

80. 𝑎	///⃗ , 𝑏	///⃗  and 𝑐	//⃗  are three vectors such that 𝑎	///⃗ × 𝑏	///⃗ = 𝑐	//⃗ , 𝑏	///⃗ × 𝑐	//⃗ = 𝑎	///⃗ . Prove that 𝑎	///⃗ , 𝑏	///⃗ , 𝑐	//⃗  
are mutually at right angles and 6𝑏	///⃗ 6 = 1, |𝑐	//⃗ | = |𝑎	///⃗ |. 

81. If 𝑎u and 𝑏- are two unit vectors and 𝜃 is the angle between them, then show that:  
sin w

F
= h

F
6𝑎u −	𝑏-6. 

82. If any three vectors 𝑎	///⃗ , 𝑏	///⃗ ,  𝑐	//⃗  are coplanar, show that the vectors 𝑎	///⃗ + 𝑏	///⃗ , 𝑏	///⃗ + 𝑐	//⃗  and 
𝑐	//⃗ + 𝑎	///⃗  are also coplanar. 
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Answers 
1. G

x
𝚤̂ − F

x
𝚥̂ + o

x
𝑘-  

2. cosgh i− h
G
j 

3. y
F
 

4. gF
√Fh

𝚤̂ + h
√Fh

𝚥̂ + z
√Fh

𝑘-  
5. 30° 
6. h

G
𝚤̂ + F

G
𝚥̂ + F

G
𝑘-  

7. √3 
8. x

√y
𝚤̂ − hz

√y
𝚥̂ 

9. {
x
 

10. 𝑝 = F
G
 

11. 60° 
12. Fx

F
 

13. ± h
√G

, ± h
√G

, ± h
√G

 

14. 9 
15. h

F
 

16. −3 
17. n

z
 

18. n
G
 

19. ± h
√G

 
20. −4 
21. gF

√G|
, h
√G|

, gy
√G|

 

22. 3𝚤̂ + 2𝚥̂ + 𝑘-  
23. 5 
24. 1 
25. 2 
26. 6 sq.units 
28. (−3, 2, 8) 
31. 𝑎	///⃗ 	𝑎𝑛𝑑	𝑏	///⃗ 	𝑎𝑟𝑒	𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙 
32. 𝑐	//⃗ + 𝑎	///⃗ − 𝑏	///⃗  
33. 𝑚 = 2 
34. 𝑎 = −5, 𝑏 = 4 
35. 𝜆 = ±12 

36. −y√G
F
, y
F
 

37. h
G
 

38. 𝑥	///⃗ 	𝑎𝑛𝑑	𝑦	///⃗  are parallel 
39. (6, 11) 
40. i5, hz

G
, −6j 

41. ± h
√G

, ± h
√G

, ± h
√G

 

42. cosgh iG
x
j 

43. 4 

44. n
F
 

45. G
F
 

46. −1 
47. n

z
 

48. √G
F
𝚤̂ + h

F
𝚥̂ 

49. n
G
 

50. 3𝚤̂ + 2𝑘-  
55. h

√hoy
?−10𝚤̂ − 7𝚥̂ + 4𝑘-A 

58. 2 
59. y

G
𝚤̂ + F

G
𝚥̂ + F

G
𝑘-  

63. F
G
𝚤̂ − F

G
𝚥̂ − h

G
𝑘-  

64. 𝑎	///⃗ ⊥ 𝑏	///⃗  
67. √5 
74. 14 cubic units 
77. 6 
79. −3,179 

 

By Arun Kumar Shukla   



5 ✆	 +91- 9971750366, 8447026670    :ingeniusinfinity@gmail.com  : www.ingeniousinfinity.com 

 

   

 

 


