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SECTION A: MULTIPLE CHOICE QUESTIONS

1. Let a⃗ = î+2 ĵ+3k̂, b⃗ = 2î+3 ĵ−5k̂ and c⃗ = 3î− ĵ+λ k̂ be three vectors. Let r⃗ be a unit vector along b⃗+ c⃗. If r⃗ · a⃗ = 3
then 3λ is equal to:

(1) 21 (2) 30 (3) 25 (4) 27

2. Let a, b, c be three distinct real numbers, none equal to one. If the vectors aî+ ĵ+ k̂, î+ b ĵ+ k̂ and î+ ĵ+ ck̂ are
coplanar, then 1

1−a +
1

1−b +
1

1−c is equal to

(1) 2 (2) -1 (3) -2 (4) 1

3. Let ABCD be a quadrilateral. If E and F are the mid points of the diagonals AC and BD respectively and (A⃗B−
B⃗C)+(A⃗D− D⃗C) = kF⃗E, then k is equal to

(1) 4 (2) -2 (3) 2 (4) -4

4. If (2, 3, 9), (5, 2, 1), (1, λ , 8) and (λ , 2, 3) are coplanar, then the product of all possible values of λ is

(1) 21
2 (2) 59

8 (3) 57
8 (4) 95

8

5. The sum of the distinct real values of µ for which the vectors µ î+ ĵ+ k̂, î+µ ĵ+ k̂ and î+ ĵ+µ k̂ are co-planar, is

(1) 0 (2) -1 (3) 1 (4) 2

6. Let a⃗ = 3î− ĵ+2k̂, b⃗ = a⃗× (î−2k̂) and c⃗ = b⃗× k̂. Then the projection of c⃗−2 ĵ on a⃗ is:

(1) 2
√

14 (2)
√

14 (3) 3
√

7 (4) 2
√

7

7. Consider three vectors a⃗, b⃗, c⃗. Let |⃗a|= 2, |⃗b|= 3 and a⃗ = b⃗× c⃗. If α ∈ [0, π

3 ] is the angle between the vectors b⃗ and
c⃗, then the minimum value of 27|⃗c− a⃗|2 is equal to:

(1) 110 (2) 124 (3) 121 (4) 105

8. Let A(2,3,5) and C(−3,4,−2) be opposite vertices of a parallelogram ABCD if the diagonal B⃗D = î+2 ĵ+3k̂ then
the area of the parallelogram is equal to

(1) 1
2

√
410 (2) 1

2

√
474

(3) 1
2

√
586 (4) 1

2

√
306

9. Consider a ∆ABC where A(1,3,2) B(−2,8,0) and C(3,6,7). If the angle bisector of ∠BAC meets the line BC at D,
then the length of the projection of the vector A⃗D on the vector A⃗C is:

(1) 37
2
√

38
(2)

√
38
2 (3) 39

2
√

38
(4)

√
19

10. Let a⃗ = 5î− ĵ−3k̂ and b⃗ = î+3 ĵ+5k̂ be two vectors. Then which one of the following statements is TRUE?

(1) Projection of a⃗ on b⃗ is −13√
35

and the direction of the projection vector is opposite to the direction of b⃗

(2) Projection of a⃗ on b⃗ is −17√
35

and the direction of the projection vector is opposite to the direction of b⃗

(3) Projection of a⃗ on b⃗ is 17√
35

and the direction of the projection vector is opposite to the direction of b⃗

(4) Projection of a⃗ on b⃗ is 13√
35

and the direction of the projection vector is opposite to the direction of a⃗
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11. Let a⃗ be a vector which is perpendicular to the vector 3î+ 1
2 ĵ+2k̂. If a⃗× (2î+ k̂) = 2î−13 ĵ−4k̂, then the projection

of the vector a⃗ on the vector 2î+2 ĵ+ k̂ is

(1) 1
3 (2) 1 (3) 5

3 (4) 7
3

12. Let a⃗ and b⃗ be two unit vectors such that the angle between them is π

3 . If λ a⃗+ 2⃗b and 3⃗a−λ b⃗ are perpendicular to
each other, then the number of values of λ in [−1,3] is:

(1) 2 (2) 1 (3) 0 (4) 3

13. Let a⃗ = î+ 2 ĵ + 3k̂, b⃗ = 3î+ ĵ − k̂ and c⃗ be three vectors such that c⃗ is coplanar with a⃗ and b⃗. If the vector c⃗ is
perpendicular to b⃗ and a⃗ · c⃗ = 5, then |⃗c|2 is equal to

(1)
√

11
6 (2) 1

3
√

2
(3) 16 (4) 18

14. Let a⃗ = 4î− ĵ+ k̂, b⃗ = 11î− ĵ+ k̂ and c⃗ be a vector such that (⃗a+ b⃗)× c⃗ = c⃗× (−2⃗a+ 3⃗b). If (2⃗a+ 3⃗b) · c⃗ = 1670
then |⃗c|2 is equal to:

(1) 1609 (2) 1618 (3) 1600 (4) 1627

15. Let a⃗ = î+α ĵ+β k̂, α,β ∈ R. Let a vector b⃗ be such that the angle between a⃗ and b⃗ is π

4 and |⃗b|2 = 6. If a⃗ ·⃗b = 3
√

2,
then the value of (α2 +β 2)|⃗a× b⃗|2 is equal to

(1) 90 (2) 75 (3) 95 (4) 85

16. Let a⃗ and b⃗ be two vectors such that |⃗b|= 1 and |⃗b× a⃗|= 2. Then |(⃗b× a⃗)− b⃗|2 is equal to

(1) 3 (2) 5 (3) 1 (4) 4

17. Let O be the origin and the position vector of the point P be −î−2 ĵ+3k̂. If the position vectors of the points A, B
and C are −2î+ ĵ−3k̂, 2î+4 ĵ−2k̂ and −4î+2 ĵ− k̂ respectively, then the projection of the vector O⃗P on a vector
perpendicular to the vectors A⃗B and A⃗C is

(1) 3 (2) 8
3 (3) 7

3 (4) 10
3

18. Let a⃗ = α î+ ĵ− k̂ and b⃗ = 2î+ ĵ−α k̂, α > 0. If the projection of a⃗× b⃗ on the vector −î+2 ĵ−2k̂ is 30, then α is
equal to

(1) 15
2 (2) 8 (3) 13

2 (4) 7

19. In a triangle ABC, if |B⃗C|= 3, |C⃗A|= 5 and |A⃗B|= 7, then the projection of the vector B⃗A on B⃗C is equal to:

(1) 19
2 (2) 13

2 (3) 11
2 (4) 15

2

20. Let the angle θ ,0 < θ < π

2 between two unit vectors â and b̂ be sin−1(
√

65
9 ) If the vector c⃗ = 3â+6b̂+9(â× b̂) then

the value of 9(⃗c · â)−3(⃗c · b̂) is

(1) 31 (2) 27 (3) 29 (4) 24

SECTION B: NUMERICAL VALUE TYPE

21. Let a⃗ = î+2 ĵ+3k̂ and b⃗ = î+ ĵ− k̂. If c⃗ is a vector such that a⃗ · c⃗ = 11,⃗b · c⃗ = 27 and b⃗ · (⃗a× c⃗) = 27 then |⃗a× c⃗|2
is equal to .

22. Let ABC be a triangle of area 15
√

2 and the vectors A⃗B = î+ 2 ĵ − 7k̂, B⃗C = aî+ b ĵ + ck̂ and A⃗C = 6î+ d ĵ − 2k̂,
d > 0. Then the square of the length of the largest side of the triangle ABC is .

23. Let a⃗ = 2î−3 ĵ+4k̂, b⃗ = 3î+4 ĵ−5k̂ and a vector c⃗ be such that a⃗× (⃗b+ c⃗)+ b⃗× c⃗ = î+8 ĵ+13k̂. If a⃗ · c⃗ = 13, then
(24− b⃗ · c⃗) is equal to .

24. Let c⃗ be the projection vector of b⃗ = λ î+4k̂, λ > 0, on the vector a⃗ = î+2 ĵ+2k̂. If |⃗a+ c⃗|= 7, then the area of the
parallelogram formed by the vectors b⃗ and c⃗ is .

25. Let a⃗= 3î+2 ĵ+ k̂, b⃗= 2î− ĵ+3k̂ and c⃗ be a vector such that (⃗a+ b⃗)× c⃗= 2(⃗a× b⃗)+24 ĵ−6k̂ and (⃗a− b⃗+ î) · c⃗=−3.
Then |⃗c|2 is equal to .
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