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Subjects : Maths Previous Year Questions

Vectors Algebra

Maths - Section A ( MCQ )

A) B) C) D)

A) I only B) II only C) Both I and II D) Neither I nor II

A) I only B) II only C) Both I and II D) Neither I nor II

A) B) C) D)

A) 8 B) 7 C) 6 D) 1

A) B) C) D)

A) B) C) D)

Passage: Let , , , , ,  be unit vectors.

Question: What is the angle between  and  ?

1. ⃗𝑎 ⃗𝑏 ⃗𝑐 ⃗𝑎 + ⃗𝑏 ⃗𝑏 + ⃗𝑐 ⃗𝑎 + ⃗𝑏 + ⃗𝑐

⃗𝑎 ⃗𝑏
𝜋

6

𝜋

4

𝜋

2
2𝜋

3

Passage: Let  and .

Question: Consider the following statements :

I. , ,  are orthogonal in pairs.

II. , ,  are unit vectors.

Which of the statements given above is/are correct ?

2. ⃗𝑎 × ⃗𝑏 = ⃗𝑐 ⃗𝑏 × ⃗𝑐 = ⃗𝑎

⃗𝑎 ⃗𝑏 ⃗𝑐
⃗𝑎 ⃗𝑏 ⃗𝑐

Passage: Let  and .

Question: Consider the following statements :

I. 

II. 

Which of the statements given above is/are correct ?

3. ⃗𝑎 × ⃗𝑏 = ⃗𝑐 ⃗𝑏 × ⃗𝑐 = ⃗𝑎

( ⃗𝑎 × ⃗𝑏) ⋅ ⃗𝑐 + ( ⃗𝑏 × ⃗𝑐 ) ⋅ ⃗𝑎 = ( ⃗𝑐 × ⃗𝑎) ⋅ ⃗𝑏
{( ⃗𝑎 × ⃗𝑏) × ( ⃗𝑏 × ⃗𝑐 )} ⋅ ⃗𝑏 = 1

Passage: Let , ,  be unit vectors. Further,  is perpendicular to ;  makes an angle  with both  and ;

and .

Question: What is the value of  ?

4. ⃗𝑎 ⃗𝑏 ⃗𝑐 ⃗𝑎 ⃗𝑏 ⃗𝑐 𝜋

3
⃗𝑎 ⃗𝑏

⃗𝑐 = 𝑝 ⃗𝑎 + 𝑞 ⃗𝑏 + 𝑟( ⃗𝑎 × ⃗𝑏)

(𝑝+ 𝑞)

1

2
1 3

2
2

Let  and .

If , then what is the value of  ?

5. ⃗𝑎 = 𝑖̂− 𝑗+ 𝑘̂ ⃗𝑏 = 𝑖̂+ 2𝑗− 𝑘̂

⃗𝑎 × ( ⃗𝑏 × ⃗𝑎) = 𝛼𝑖̂− 𝛽𝑗+ 𝛾𝑘̂ 𝛼+ 𝛽+ 𝛾

For any vector , what is  equal to?6. ⃗𝑟 ( ⃗𝑟 ⋅ 𝑖̂)( ⃗𝑟 × 𝑖̂) + ( ⃗𝑟 ⋅ 𝑗)( ⃗𝑟 × 𝑗) + ( ⃗𝑟 ⋅ 𝑘̂)( ⃗𝑟 × 𝑘̂)

→
0 ⃗𝑟 2 ⃗𝑟 3 ⃗𝑟

Let  and  are two vectors of magnitude 4 inclined at an angle , then what is the angle between  and 

 ?

7. ⃗𝑎 ⃗𝑏 𝜋
3

⃗𝑎 ⃗𝑎
− ⃗𝑏

𝜋
2

𝜋
3

𝜋
4

𝜋
6
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A) B) C) D)

A) B) C) D)

A) B) C) D)

A) B) C) D)

A) A only B) B only C) Both A and B D) Neither A nor B

A) B) C) D)

A) B) C) D)

A) B) C) D)

A) 3 B) 4 C) 5 D) 6

A) B) C) D)

A) 1 only B) 2 only C) both 1 and 2 D) Neither 1 nor 2

A) B) C) D)

For what value of the angle between the vectors  and  is the quantity  maximum?8. ⃗𝑎 ⃗𝑏 | ⃗𝑎 × ⃗𝑏| +
√
3| ⃗𝑎 ⋅ ⃗𝑏|

0∘ 30∘ 45∘ 60∘

Let  be the angle between two unit vectors  and . If  is perpendicular to , then what is 

  equal to?

9. 𝜃 ⃗𝑎 ⃗𝑏 ⃗𝑎 + 2 ⃗𝑏 5 ⃗𝑎 − 4 ⃗𝑏 cos 𝜃

+ cos 2𝜃

0 1
2

1
√
3+1
2

What is  equal to if  is a null vector?10. 3𝛼+ 2𝛽 (2𝑖̂+ 6𝑗+ 27𝑘̂) × (𝑖̂+ 𝛼𝑗+ 𝛽𝑘̂)

36 33 30 27

Let ABCDEF be a regular hexagon. If  and , then what is  equal to?11. ⟶

AD = 𝑚
⟶

BC
⟶

CF = 𝑛
⟶

AB 𝑚𝑛

−4 −2 2 4

The vectors  and  are of the same length. If taken pairwise, they form equal angles. If  and 

, then what can  be equal to?

A. 

B. 

Select the correct answer using the code given below.

12. ⃗𝑎, ⃗𝑏 ⃗𝑐 ⃗𝑎 = 𝑖̂ + 𝑗 ⃗𝑏
= 𝑗+ 𝑘̂ ⃗𝑐
𝑖̂+ 𝑘̂

−𝑖̂+4𝑗−𝑘̂
3

Paragraph:

Let  and . Let  be such that  and 

Question:

What is  equal to?

13.

⃗𝑎 = 3𝑖̂+ 3𝑗+ 3𝑘̂ ⃗𝑐 = 𝑗− 𝑘 ⃗𝑏 ⃗𝑎 ⋅ ⃗𝑏 = 27 ⃗𝑎 × ⃗𝑏 =
→
9𝑐

⃗𝑏

3𝑖̂+ 4𝑗+ 2𝑘̂ 5𝑖̂+ 2𝑗+ 2𝑘̂ 5𝑖̂− 2𝑗+ 6𝑘̂ 3𝑖̂+ 3𝑗+ 4𝑘̂

Paragraph:

Let  and . Let  be such that  and 

Question:

What is the angle between  and  ?

14.

⃗𝑎 = 3𝑖̂+ 3𝑗+ 3𝑘̂ ⃗𝑐 = 𝑗− 𝑘̂ ⃗𝑏 ⃗𝑎 ⋅ ⃗𝑏 = 27 ⃗𝑎 × ⃗𝑏 =
→
9𝑐

( ⃗𝑎 + ⃗𝑏) ⃗𝑐

𝜋
2

𝜋
3

𝜋
4

𝜋
6

What is the length of projection of the vector  on the vector  ?15. 𝑖̂+ 2𝑗+ 3𝑘̂ 2𝑖̂+ 3𝑗− 2𝑘̂

1√
17

2√
17

3√
17

2√
14

If  and , then what is the value of  ?16. ( ⃗𝑎 × ⃗𝑏)2 + ( ⃗𝑎 ⋅ ⃗𝑏)2 = 144 | ⃗𝑏| = 4 | ⃗𝑎|

If  is the angle between vectors  and  such that , then which one of the following is correct?17. 𝜃 ⃗𝑎 ⃗𝑏 ⃗𝑎 ⋅ ⃗𝑏 ≥ 0

0 ≤ 𝜃 ≤ 𝜋 𝜋
2
≤ 𝜃 ≤ 𝜋 0 ≤ 𝜃 ≤ 𝜋

2
0 < 0 < 𝜋

2

Consider the following in respect of the vectors

 and  :

1. The number of unit vectors perpendicular to both  and  is only one.

2. The angle between the vectors is .

Which of the statement given above is/are correct?

18.

⃗𝑎 = (0, 1, 1) ⃗𝑏 = (1, 0, 1)

⃗𝑎 ⃗𝑏
𝜋
3

The vectors  are collinear if:19. 60𝑖̂+ 3𝑗, 40𝑖̂− 8𝑗&𝛽𝑖̂− 52𝑗

𝛽 = 20 𝛽 = 40 𝛽 = −40 𝛽 = 26
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A) 1 only B) 2 only C) 1 and 2 only D) 1, 2 and 3

A) B) C) D)

A) 1 only B) 2 only C) Both 1 and 2 D) Neither 1 nor 2

A) B) C) D)

A) B) C) D)

A) B) C) D)

A) 4 , 1 B) 1 , 4 C) D)

A) B)

C) D)

A)  only B)

only

C)  only D)

A) B) C) D)

A) B) C) D)

Consider the following statements :

1. Dot product over vector addition is distributive

2. Cross product over vector addition is distributive

3. Cross product of vectors is associative

Which of the above statements is/are correct?

20.

Let  and  be unit vectors lying on the same plane. What is  equal to?21. ⃗𝑎, ⃗𝑏 ⃗𝑐 {(3 ⃗𝑎 + 2 ⃗𝑏) × (5 ⃗𝑎 − 4 ⃗𝑐 )} ⋅ ( ⃗𝑏 + 2 ⃗𝑐 )

−8 −32 8 0

Let  be three non-zero vectors such that . Consider the following statements :

1.  is unique if  and  are given

2.  is unique if  and  are given

Which of the above statements is/are correct?

22. ⃗𝑎, ⃗𝑏, ⃗𝑐 ⃗𝑎 × ⃗𝑏 = ⃗𝑐
⃗𝑎 ⃗𝑏 ⃗𝑐
⃗𝑐 ⃗𝑎 ⃗𝑏

Let  and  are two unit vectors such that  and  are perpendicular. What is the angle between

 and  ?

23. ⃗𝑎 ⃗𝑏 ⃗𝑎 + 2 ⃗𝑏 5 ⃗𝑎 − 4 ⃗𝑏
⃗𝑎 ⃗𝑏

𝜋
6

𝜋
4

𝜋
3

𝜋
2

What are the values of  for which the angle between the vectors  and  is obtuse?24. 𝑥 2𝑥2𝑖̂+ 3𝑥𝑗+ 𝑘̂ 𝑖̂− 2𝑗+ 𝑥2𝑘̂

0 < 𝑥 < 2 𝑥 < 0 𝑥 > 2 0 ≤ 𝑥 ≤ 2

The position vectors of vertices  and  of triangle  are respectively  and .

What is angle  equal to?

25. 𝐴,𝐵 𝐶 𝐴𝐵𝐶 𝑗 + 𝑘̂, 3𝑖̂ + 𝑗 + 5𝑘̂ 3𝑗 + 3𝑘̂

𝐶

𝜋
6

𝜋
4

𝜋
3

𝜋
2

If  and  are collinear vectors, then what are the possible values of  and 

respectively?

26. 4𝑖̂ + 𝑗 − 3𝑘̂ 𝑝𝑖̂ + 𝑞𝑗 − 2𝑘̂ 𝑝 𝑞

8
3
, 2
3

2
3
, 8
3

If are the position vectors of the vertices  respectively of a triangle  and  is the centroid of the

triangle, then what is equal to?

27. 𝐴,𝐵,𝐶 𝐴𝐵𝐶 𝐺

⃗𝑎+ ⃗𝑏+ ⃗𝑐
3

2 ⃗𝑎− ⃗𝑏− ⃗𝑐
3

⃗𝑏+ ⃗𝑐−2 ⃗𝑎
3

⃗𝑎−2 ⃗𝑏−2 ⃗𝑐
3

Let  and  be two unit vectors such that . If  is the angle between  and , then which one of

the following is correct?

28. ⃗𝑎 ⃗𝑏 | ⃗𝑎 − ⃗𝑏| < 2 2𝜃 ⃗𝑎 ⃗𝑏

0 < sin 𝜃 < 1 − 1
2
< sin 𝜃 < 1

2
−1 < sin 𝜃 < 0 −1 < sin 𝜃 < 1

 is a parallelogram. If  and , then what is  equal to?29. 𝑃𝑄𝑅𝑆
⟶

𝑃𝑅 = ⃗𝑎
⟶

𝑄𝑆 = ⃗𝑏
⟶

𝑃𝑄

⃗𝑎 + ⃗𝑏 ⃗𝑎 − ⃗𝑏 ⃗𝑎+ ⃗𝑏
2

⃗𝑎− ⃗𝑏
2

If  and  are coplanar, then what is .  equal to?30. ⃗𝑎, ⃗𝑏 ⃗𝑐 (2 ⃗𝑎 × 3 ⃗𝑏) 4 ⃗𝑐 + (5 ⃗𝑏 × 3 ⃗𝑐 ) ⋅ 6 ⃗𝑎

114 66 0 −66

Let  and  be unit vectors such that  is perpendicular to . If  is the angle between  and  then

which of the following is/are correct?

1. 

Select the correct answer using the code given below.

31. ⃗𝑎, ⃗𝑏 ⃗𝑐 ⃗𝑎 × ⃗𝑏 ⃗𝑐 𝜃 ⃗𝑎 ⃗𝑏

⃗𝑎 × ⃗𝑏 = sin 𝜃 ⃗𝑐 2. ⃗𝑎 ⋅ ( ⃗𝑏 × ⃗𝑐 ) = 0
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A) 1 only B) 2 only C) Both 1 and 2 D) Neither 1 nor 2

A)  and  must be unit vectors. B)  must be parallel to .

C)  must be perpendicular to . D)  must be equal to .

A) 1 square unit B)  square units C) 2 square units D)  square units

A) 0 B) C) D)

A) 0 B) 1 C) D)

A) B) C) D) , 

A) B) C) D)

A) 1 only B) 2 only C) Both 1 and 2 D) Neither 1 nor 2

A) B)

C) D)

A) 3 B) 4 C) 6 D) 8

A) 21 B) 25 C) 31 D) 36

A) B) C) D)

A) 40 B) 10 C) D)

If  and  are two vectors such that , then which one of the following is correct?32. ⃗𝑎 ⃗𝑏 | ⃗𝑎 + ⃗𝑏| = | ⃗𝑎 − ⃗𝑏| = 4

⃗𝑎 ⃗𝑏 ⃗𝑎 ⃗𝑏

⃗𝑎 ⃗𝑏 ⃗𝑎 ⃗𝑏

The coordinates of three consecutive vertices of a parallelogram  are  and .

What is the area of the parallelogram?

33. 𝐴𝐵𝐶𝐷 𝐴(1, 3),𝐵(−1, 2) 𝐶(3, 5)

3
2

5
2

If  and , then what is the angle between  and  ?34. ⃗𝑎 + 3 ⃗𝑏 = 3𝑖̂− 𝑗 2 ⃗𝑎 + ⃗𝑏 = 𝑖̂− 2𝑗 ⃗𝑎 ⃗𝑏
𝜋
6

𝜋
3

𝜋
2

If  is perpendicular to  and magnitude of  is twice that of , then what is the value of 

equal to?

35. ( ⃗𝑎 + ⃗𝑏) ⃗𝑎 ⃗𝑏 ⃗𝑎 (4 ⃗𝑎 + ⃗𝑏) ⋅ ⃗𝑏

8| ⃗𝑎|2 8| ⃗𝑏|2

A vector  is equally inclined to both  and  axes. If the magnitude of the vector is 2 units, then

what are the values of  and  respectively?

36. ⃗𝑟 = 𝑎𝑖̂ + 𝑏𝑗 𝑥 𝑦

𝑎 𝑏

1
2
, 1
2

1√
2
, 1√

2

√
2,
√
2 2 2

If the position vectors of  and  are  and  respectively, then what is the

magnitude of  ?

37. 𝐴 𝐵 (
√
2 − 1)𝑖̂ − 𝑗 𝑖̂ + (

√
2 + 1)𝑗

⟶

AB

2
√
2 3

√
2 2

√
3 3

√
3

Let  and  be three vectors such that  and  are coplanar. Which of the following is /are correct?

1.  is coplanar with  and 

2.  is perpendicular to 

Select the correct answer using the code given below.

38. ⃗𝑎, ⃗𝑏 ⃗𝑐 ⃗𝑎, ⃗𝑏 ⃗𝑐
( ⃗𝑎 × ⃗𝑏) × ⃗𝑐 ⃗𝑎 ⃗𝑏
( ⃗𝑎 × ⃗𝑏) × ⃗𝑐 ⃗𝑎 × ⃗𝑏

If  is a unit vector in the -plane making an angle  with the positive -axis, then what is  equal to ?39. 𝑎 𝑥𝑦 30∘ 𝑥 𝑎

√
3𝑖̂+𝑗
2

√
3𝑖̂−𝑗
2

𝑖̂+
√
3𝑗

2
𝑖̂−
√
3𝑗

2

If  and , then what is  equal to ?40. | ⃗𝑎 × ⃗𝑏|2 + | ⃗𝑎 ⋅ ⃗𝑏|2 = 144 | ⃗𝑎| = 4 | ⃗𝑏|

Two adjacent sides of a parallelogram are  and . What is the magnitude of dot

product of vectors which represent its diagonals?

41. 2𝑖̂ − 4𝑗 + 5𝑘̂ 𝑖̂ − 2𝑗 − 3𝑘̂

The sine of the angle between vectors  and 42. ⃗𝑎 = 2𝑖̂− 6𝑗− 3𝑘̂ ⃗𝑏 = 4𝑖̂+ 3𝑗− 𝑘̂

1√
26

5√
26

5
26

1
26

If  and , then  is equal to43. | ⃗𝑎| = 7, | ⃗𝑏| = 11 | ⃗𝑎 + ⃗𝑏| = 10
√
3 | ⃗𝑎 − ⃗𝑏|

4
√
10 2

√
10
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A) B) C) D)

A) B) C) D)

A) 2 B) 3 C) 4 D) 5

A) 2 B) 3 C) 4 D) 6

A)

B)

C)

D)

A) 1 only B) 2 only C) Both 1 and 2 D) Neither 1 nor 2

A) 1/2 unit B) 1 unit C) 2 unit D) 3 unit

Paragraph:

Let  and  be three vectors such that  and  and .

Question:

What is . . equal to?

44.

⃗𝑎, ⃗𝑏 ⃗𝑐 ⃗𝑎 + ⃗𝑏 + ⃗𝑐 = 0 |
→
a | = 10, |

→
b| = 6 |

→
c | = 14

→
a .
→
b +

→
b.
→
c . +

→
c
→
a

−332 −166 0 166

Let  be two unit vectors and  be the angle between them.

What is  equal to?

45. 𝑎, 𝑏̂ 𝜃

cos ( 𝜃
2 )

|â−b̂|
2

|â+b̂|
2

|â−b̂|
4

|𝑎+𝑏̂|
4

If  and  are perpendicular, then what is the value of  ?46. ⃗𝑎 = 2𝑖̂+ 3𝑗+ 4𝑘̂ ⃗𝑏 = 3𝑖̂+ 2𝑗− 𝜆𝑘̂ 𝜆

If  and , then what is the value of  ?47. ⃗𝑎 + 2 ⃗𝑏 + 3 ⃗𝑐 =
→
0 ⃗𝑎 × ⃗𝑏 + ⃗𝑏 × ⃗𝑐 + ⃗𝑐 × ⃗𝑎 = 𝜆( ⃗𝑏 × ⃗𝑐 ) 𝜆

A unit vector perpendicular to each of the vectors  and  is48. 2𝑖̂− 𝑗+ 𝑘̂ 3𝑖̂− 4𝑗− 𝑘̂

1√
3
î + 1√

3
ĵ− 1√

3
k̂

1√
2
î + 1

2
ĵ + 1

2
k̂

1√
3
î− 1√

3
ĵ− 1√

3
k̂

1√
3
î + 1√

3
ĵ + 1√

3
k̂

If , then which of the following is/are correct?

1.  are coplanar.

2. 

Select the correct answer using the code given below.

49. ⃗𝑎 + ⃗𝑏 + ⃗𝑐 =
→
0

⃗𝑎, ⃗𝑏, ⃗𝑐
⃗𝑎 × ⃗𝑏 = ⃗𝑏 × ⃗𝑐 = ⃗𝑐 × ⃗𝑎

If the magnitude of difference of two unit vectors is , then the magnitude of sum of the two vectors is50.
√
3
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