
MATHS

BOOKS - ARIHANT MATHS

PRODUCT OF VECTORS

Example

1. If  is the angle between the vectors

, then

A. 

B. 

C. 

D. 

Answer: A

θ

a = 2 î + 2ĵ − k̂ and b = 6 î − 3ĵ + 2k̂

cos θ =
4
21

cos θ =
3

19

cos θ =
2

19

cos θ =
5

21

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


Watch Video Solution

2.  is equal to

A. 

B. 2a

C. 3a

D. 0

Answer: A

Watch Video Solution

(a ⋅ î) î + (a ⋅ ĵ)ĵ + (a ⋅ k̂)k̂

a

3. If , then the value 'lambda' for which  is

perpendicular to , is

A. 

B. 

∣
∣
→
a ∣

∣ = 3,
∣
∣
∣

→
b

∣
∣
∣

= 4
→
a + λ

→
b

→
a − λ

→
b

9/16

3/4

https://dl.doubtnut.com/l/_MAlgstwoVSfE
https://dl.doubtnut.com/l/_wCI1IzPG0ccA
https://dl.doubtnut.com/l/_EQfZBwcOBvCn


C. 

D. 

Answer: B

Watch Video Solution

3/2

−3/4

4. The projection of vectors  on  is :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

→
a = 2 î + 3ĵ + 2k̂ vacb = î + 2ĵ + k̂

1

√14
2

√14

√14

−2

√14

https://dl.doubtnut.com/l/_EQfZBwcOBvCn
https://dl.doubtnut.com/l/_kufDM2FtUpd5


5. If . Find  such that 

 are orthogonal.

Watch Video Solution

→
a = 5 î − ĵ + 7k̂ and

→
b = î − ĵ + λk̂ λ

→
a +

→
b and

→
a −

→
b

6. Let 
 be unit vectors such that 
 If the

area of triangle formed by vectors 
then what is the value

of 

Watch Video Solution

→
a ,

→
b and

→
c

→
a +

→
b −

→
c = 0.

→
a and

→
b isA,

4A2 ?

7. If 
 are mutually perpendicular
 vectors of equal

magnitudes, then find the angle between vectors 

Watch Video Solution

→
a ,

→
b , and

→
c

→
a and

→
a +

→
b +

→
c .

8. If 
then find the least value
of a + 2b + 3c = 4, a2 + b2 + c2.

https://dl.doubtnut.com/l/_lCXLoTrXZ1TO
https://dl.doubtnut.com/l/_NNCU5F8gCTqv
https://dl.doubtnut.com/l/_8voc11z8KW5E
https://dl.doubtnut.com/l/_JCOujEdSdJZa


Watch Video Solution

9. Prove using vectors: The median to the base of an
 isosceles triangle is

perpendicular to the base.

Watch Video Solution

10. In  prove that  by vector method.

Watch Video Solution

ΔABC, cosA =
b2 + c2 − a2

2bc

11. In any triangle 
 prove the projection
 formula


using vector method.

Watch Video Solution

ABC,

a = b cosC + c cosB

https://dl.doubtnut.com/l/_JCOujEdSdJZa
https://dl.doubtnut.com/l/_AUWQFpHw9jbw
https://dl.doubtnut.com/l/_BH3k6UNfCE4s
https://dl.doubtnut.com/l/_KXiyFaBU3b59


12. If  find the vector component of 

along .

Watch Video Solution

→
a = 4 î + 6ĵ and

→
b = 3ĵ + 4k̂

→
a

→
b

13. Express the vector 
as the sum of two vectors such

that one is
parallel to the vector 
and other is perpendicular

to 

Watch Video Solution

→
a = 5 î − 2ĵ + 5k̂

→
b = 3 î + k̂

→
b .

14. Two forces  acting on a

particle at A move it to B. find the work done if the position vector of A

and B are .

Watch Video Solution

f1 = 3 î − 2ĵ + k̂ and f2 = î + 3ĵ − 5k̂

−2 î + 5k̂ and 3 î − 7ĵ + 2k̂

https://dl.doubtnut.com/l/_W7rkjRCgDu9Y
https://dl.doubtnut.com/l/_Qf8s7BSvsMUt
https://dl.doubtnut.com/l/_htLhSrMtflJh


15. Forces of magnitudes 5 and 3 units acting in the directions

 respectively act on a particle which is

displaced from the point ( 2,2,-1) to ( 4,3,1) . The work done by the forces, is

Watch Video Solution

6 î + 2ĵ + 3k̂ and 3 î − 2ĵ + 6k̂

16. If  then

find (m,n)

Watch Video Solution

→
a = 2 î + 3ĵ − 5k̂,

→
b = mî + nĵ + 12k̂ and

→
a ×

→
b =

→
0

17. Show that 

Watch Video Solution

(
→
a −

→
b ) × (

→
a +

→
b ) = 2(

→
a ×

→
b ).

18. If 
is any vector, then 

A. 

→
a (

→
a × î)

2
+ (

→
a × ĵ)

2
+ (

→
a × k̂)

2
=

|a|
2

https://dl.doubtnut.com/l/_M4DUHKsqdzTS
https://dl.doubtnut.com/l/_k1A4Dg8j2MgR
https://dl.doubtnut.com/l/_gyueoCXKopNQ
https://dl.doubtnut.com/l/_VvJl898wg0A6


B. 

C. 

D. 

Answer: D

Watch Video Solution

0

3|a|2

2|a|2

19. If .

Watch Video Solution

→
a .

→
b = 0 and

→
a ×

→
b = 0,  prove that 

→
a =

→
0 or

→
b =

→
0

20. If 
 are vectors such that 


then show that 

Watch Video Solution

→
a ,

→
b ,

→
c

→
a

.
→
b =

→
a

.
→
c ,

→
a ×

→
b =

→
a ×

→
c ,

→
a ≠

→
0 ,

→
b =

→
c

https://dl.doubtnut.com/l/_VvJl898wg0A6
https://dl.doubtnut.com/l/_LRwTGGS86w0E
https://dl.doubtnut.com/l/_DiMdgcpKGn9n


21. Let 
 be three non-zero vectors. If 


 are not parallel, then prove that 


are some scalars

Watch Video Solution

→
a ,

→
b ,

→
c ,

→
a . (

→
b ×

→
c ) = 0 and

→
b and

→
c

→
a = λ

→
b + μ

→
c , whereλ .

22. If 
 , show that 


for some scalar 

Watch Video Solution

→
a ×

→
b =

→
a ×

→
c ,

→
a ≠

→
0 and

→
b ≠

→
c

→
b =

→
c + t

→
a t.

23. For any two vectors 
 prove that

Watch Video Solution

→
u and

→
v

(
→
u

.
→
v )

2

+ ∣
∣
→
u ×

→
v ∣

∣
2

= ∣
∣
→
u ∣

∣
2∣
∣
→
v ∣

∣
2
and

(
→
1 + ∣

∣
→
u ∣

∣
2
)(

→
1 + ∣

∣
→
v ∣

∣
2
) = (1 −

→
u

.
→
v )

2

+ ∣
∣
→
u +

→
v + (

→
u ×

→
v )∣

∣
2

https://dl.doubtnut.com/l/_FpUQUDsWl8So
https://dl.doubtnut.com/l/_O21lJuhyL8oM
https://dl.doubtnut.com/l/_8VMNzsXbBKMO


24. The sine of the angle between the vector  and 

 is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

a = 3 î + ĵ + k̂

b = 2 î − 2ĵ + k̂

√
74
99

√
55

99

√
37
99

5

√41

25. If , find 

Watch Video Solution

∣
∣
→
a ∣

∣ = 2,  
∣
∣
∣

→
b

∣
∣
∣

= 5 and 
∣
∣
∣
→
a ×

→
b

∣
∣
∣

= 8
→
a

.
→
b .

https://dl.doubtnut.com/l/_cTYEWFUHvW8p
https://dl.doubtnut.com/l/_LLYH2KLlMOwk


26. The unit vector perpendicular to the vectors

, is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

6 î + 2ĵ + 3k̂ and 3 î − 6ĵ − 2k̂

2 î − 3ĵ + 6k̂

7

2 î − 3ĵ − 6k̂

7

2 î + 3ĵ − 6k̂

7

2 î + 3ĵ + 6k̂

7

27. Find a unit vector
 perpendicular to the plane determined by the

points 

Watch Video Solution

(1, − 1, 2), (2, 0, − 1) and (0, 2, 1).

https://dl.doubtnut.com/l/_H7En9Rjry1zG
https://dl.doubtnut.com/l/_uVNpOe9unEWj


28. Let A,B and C be unit vectors. Suppose  and the

angle betweenn B and C is . Then,


a. 


b. 


c. 


d. .

A. 

B. 

C. 

D. .

Answer: b

Watch Video Solution

A ⋅ B = A ⋅ C = 0

π

4

A = ± 2(B × C)

A = ± √2(B × C)

A = ± 3(B + C)

A = ± √3(B × C)

A = ± 2(B × C)

A = ± √2(B × C)

A = ± 3(B + C)

A = ± √3(B × C)

29. If the vectors 
 are such that 


form a right-handed system,
then find 

→
c ,

→
a = xî + yĵ + zk̂ and

→
b = ĵ

→
a ,

→
c and

→
b

→
c .

https://dl.doubtnut.com/l/_fsKDZvcTas5V
https://dl.doubtnut.com/l/_rlsHgiHNCTOx


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

zî − xk̂

0

yĵ

−zî + xk̂

30. Let 
 are three non-zero vectors such that 


 prove that 
 are mutually at

righ angles such that 

Watch Video Solution

→
a ,

→
b ,

→
c

→
a ×

→
b =

→
c and

→
b ×

→
c =

→
a ;

→
a ,

→
b ,

→
c

∣
∣
∣

→
b

∣
∣
∣

= 1and∣
∣
→
c ∣

∣ = ∣
∣
→
a ∣

∣.

31. If 
 are the position vectors of the vertices 
 of a

triangle 
 show that the area triangle 

→
a ,

→
b ,

→
c A, B, C

ABC,

https://dl.doubtnut.com/l/_rlsHgiHNCTOx
https://dl.doubtnut.com/l/_xDnt0zcVjOTC
https://dl.doubtnut.com/l/_5gZG8tD9lzVk



 Deduce the condition for

points 
to be collinear.

Watch Video Solution

ABCis
∣
∣
∣
→
a ×

→
b +

→
b ×

→
c +

→
c ×

→
a

∣
∣
∣
.

1

2
→
a ,

→
b ,

→
c

32. Show that perpendicular distance of the point 
from the line joining

 and 
is 

Watch Video Solution

→
c

→
a

→
b

∣
∣
∣

→
b ×

→
c +

→
c ×

→
a +

→
a ×

→
b

∣
∣
∣

∣
∣
∣

→
b −

→
a

∣
∣
∣

33. find the area of a parallelogram whose diagonals are

.

Watch Video Solution

→
a = 3 î + ĵ − 2k̂ and

→
b = î − 3ĵ + 4k̂

34. Find the moment about  of the force 

acting at .

(1, − 1, − 1) 3 î + 4ĵ − 5k̂

(1, 0, − 2)

https://dl.doubtnut.com/l/_5gZG8tD9lzVk
https://dl.doubtnut.com/l/_2PnWnngBejsf
https://dl.doubtnut.com/l/_D2rmk0fPMBpQ
https://dl.doubtnut.com/l/_At7LOgHdeUM3


Watch Video Solution

35. Three forces  acting on

a particle at the point (0,1,2) the magnitude of the moment of the forces

about the point (1,-2,0) is

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

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

2√35

6√10

4√7

36. The moment about a line through the origin having the direction of

 is

Watch Video Solution

30(12 î − 4ĵ − 3k̂)

https://dl.doubtnut.com/l/_At7LOgHdeUM3
https://dl.doubtnut.com/l/_2J82Bqt3Pr8r
https://dl.doubtnut.com/l/_sLr9Zn76YFlk


37. The moment of the couple formed by the forces

 acting at the points (9 ,-1,2) and ( 3,-2,1)

respectively, is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

5 î + ĵ and − 5 î − k̂

− î + ĵ + 5k̂

î − ĵ − 5k̂

2 î − 2ĵ − 10k̂

−2 î + 2ĵ + 10k̂

38. A particle has an angular
 speed of 3 rad/s and the axis of rotation

passes through the points 
 Find the velocity of

the
particle at point 

Watch Video Solution

(1, 1, 2)and(1, 2, − 2).

P (3, 6, 4).

https://dl.doubtnut.com/l/_sLr9Zn76YFlk
https://dl.doubtnut.com/l/_FF7TpZkdUDni
https://dl.doubtnut.com/l/_JAXL8yekL1IS


Watch Video Solution

39. A rigid body is spinning
 about a fixed point (3,-2,-1) with an angular

velocity of 4 rad/s, the axis
 of rotation being in the direction of (1,2,-2).

Find the velocity of the
particle at point (4,1,1).

Watch Video Solution

40. Find the volume of the parallelopiped whose edges are represented

by .

Watch Video Solution

a = 2 î − 3ĵ + 4k̂, b = î + 2ĵ − k̂ and c = 3 î − ĵ + 2k̂

41. Let . If b,c,a in

that order form a left handed system, then find the value of x.

Watch Video Solution

a = xî + 12ĵ − k̂, b = 2 î + 2xĵ + k̂ and c = î + k̂

https://dl.doubtnut.com/l/_JAXL8yekL1IS
https://dl.doubtnut.com/l/_oN5eJZFeOB0C
https://dl.doubtnut.com/l/_Dk24QsEOZfOX
https://dl.doubtnut.com/l/_vLPqx7ZWLSYq


42. For any three vectors
 
 prove that 

Watch Video Solution

a,  b,  c

[
→
a +

→
b  ,

→
b +

→
c  ,

→
c +

→
a ] = 2 [

→
a  

→
b  

→
c ].

43. Show that vectors 
 are coplanar if 


are coplanar.

Watch Video Solution

→
a ,  

→
b ,  

→
c

→
a +

→
b ,  

→
b +

→
c ,  

→
c +

→
a

44. For any three vectors a,b and c prove that

Watch Video Solution

[a b c]2 =

∣
∣

∣
∣

a ⋅ a a ⋅ b a ⋅ c

b ⋅ a b ⋅ b b ⋅ c

c ⋅ a c ⋅ b c ⋅ c

∣
∣

∣
∣

https://dl.doubtnut.com/l/_UvvVGyZPumeM
https://dl.doubtnut.com/l/_sFI9jAVcKLJp
https://dl.doubtnut.com/l/_TEzLQpqebeqe


45. If a,b,c,l and m are vectors, prove that 

[a b c] 

Watch Video Solution

(l × m) =

∣
∣

∣
∣

a b c

a ⋅ l b ⋅ l c ⋅ l

a ⋅ m b ⋅ m c ⋅ m

∣
∣

∣
∣

46. If a and b are non-zero and non-collinear vectors, then show that

Watch Video Solution

a × b = [a b i] î + [a b j] ĵ + [a b k]k̂

47. If a,b and c are any three vectors in space, then show that 

[a b c]

Watch Video Solution

(c + b) × (c + a) ⋅ (c + b + a) =

48. If 
 are three non-coplanar
 vectors, then prove that


 =  

→
u ,

→
v and

→
w

(
→
u +

→
v −

→
w ). [(

→
u −

→
v ) × (

→
v −

→
w )]

→
u . (

→
v ×

→
w )

https://dl.doubtnut.com/l/_sf0sDIaYvPU0
https://dl.doubtnut.com/l/_l9F5y72NF2JR
https://dl.doubtnut.com/l/_f31bgGwmwzZk
https://dl.doubtnut.com/l/_ZOUXVPaAcXHg


Watch Video Solution

49. If  are non-coplanar vectors and  is a real number,

then the vectors  are

coplanar when

A. no value of 

B. all except one value of 

C. all except two values of 

D. all values of 

Answer: C

Watch Video Solution

→
a ,

→
b and

→
c λ

→
a + 2

→
b + 3

→
c , λ

→
b + μ

→
c and (2λ − 1)

→
c

λ

λ

λ

λ

50. If the vectors  are non -coplanar and  are distinct

scalars such that 

 then

→
a ,

→
b ,

→
c l, m, n

[ l
→
a + m

→
b + n

→
c l

→
b + m

→
c + n

→
a l

→
c + m

→
a + n

→
b ] = 0

https://dl.doubtnut.com/l/_ZOUXVPaAcXHg
https://dl.doubtnut.com/l/_sY4UrmwaubOv
https://dl.doubtnut.com/l/_TrZyFEcmrlJH


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

l + m + n = 0

lm + mn + nl = 0

l3 + m3 + n3 = 0

l2 + m2 + n2 = 0

51. If  are three non-coplanar unit vectors each inclined

with other at an angle of  then the volume of tetrahedron whose

edges are  is (in cubic units)

A. 

B. 

C. 

D. none of these

→
a ,

→
b and

→
c

30∘ ,

→
a ,

→
b ,

→
c

√3√3 − 5

12

3√3 − 5

12

5√2 + 3

12

https://dl.doubtnut.com/l/_TrZyFEcmrlJH
https://dl.doubtnut.com/l/_z3CSmxES9KvD


Answer: A

Watch Video Solution

52. If  and 

, then 

A. 0

B. 1

C. 2

D. 3

Answer: A

Watch Video Solution

→
a = î + ĵ + k̂,

→
b = î + ĵ,

→
c = î

(
→
a ×

→
b ) ×

→
c = λ

→
a + μ

→
b λ + μ =

53. Q8) Ifa, b, c (b, care non-parallel) are unit vectors such that  x ( × ) =

(1/2) then the angle which a makes with b and are en the angle which a

a b c

https://dl.doubtnut.com/l/_z3CSmxES9KvD
https://dl.doubtnut.com/l/_rvV8w0Y3IvRv
https://dl.doubtnut.com/l/_THqiOuKFypCi


makes with b and c are A. 30, 60 B. 600, 90° C. 90, 60 D. 60°, 30°

Watch Video Solution

54. If  then find vector 

satisfying the following conditions, (i) that it is coplaner with  ,

(ii) that its projection on 
is 0.

Watch Video Solution

→
a = − î + ĵ + k̂ and

→
b = 2 î + 0ĵ + k̂

→
c

→
a and

→
b

→
b

55. Prove that 

Watch Video Solution

a × (b × c) + b × (c × a) + c × (a × b) = 0

56. Show that the vectors

 are coplanar.

Watch Video Solution

→
a × (b−→

×
→
c ),

→
b × (

→
c ×

→
a ) and

→
c × (

→
a ×

→
b )

https://dl.doubtnut.com/l/_THqiOuKFypCi
https://dl.doubtnut.com/l/_ATiC3vUKfjS6
https://dl.doubtnut.com/l/_IdimlqAXgQih
https://dl.doubtnut.com/l/_Lmqy8ACz6qxo


57. If , then  is equal to

Watch Video Solution

[a × bb × cc × a] = λ[abc]
2

λ

58. If  are coplanar then show that 

 are also coplanar.

Watch Video Solution

→
a ,

→
b ,

→
c

→
a +

→
b ,

→
b +

→
c and

→
c +

→
a

59. If A,B and C are vectors such that , prove that 

Watch Video Solution

|B| = |C|

{(A + B) × (A + C)} × (B × C) ⋅ (B + C) = 0

60. If  are two non-collinear such that . Then

prove that  is equal to  `

→
b and

→
c

→
a ∣ ∣ (

→
b ×

→
c )

(
→
a ×

→
b ). (

→
a ×

→
c ) ∣

∣
→
a ∣

∣
2
(

→
b .

→
c )

https://dl.doubtnut.com/l/_Lmqy8ACz6qxo
https://dl.doubtnut.com/l/_FVxRTezIHZsI
https://dl.doubtnut.com/l/_lvM4HTX5bcxU
https://dl.doubtnut.com/l/_e7Xd2M9LbleL
https://dl.doubtnut.com/l/_KPxhWTpLG9er


Watch Video Solution

61. Find the set of vector reciprocal to the set off vectors

.

Watch Video Solution

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

62. Find a set of vector reciprocal to the vectors a,b and .

Watch Video Solution

a × b

63. If  


then show that 

, where a,b and c are non-coplanar.

Watch Video Solution

a' = , b' = , c' =
b × c

[a b c]

c × a

[a b c]

a × b

[a b c]

a × a' + b × b' + c × c' = 0

https://dl.doubtnut.com/l/_KPxhWTpLG9er
https://dl.doubtnut.com/l/_lxq84iCulbvy
https://dl.doubtnut.com/l/_TTjGgfEGgAk2
https://dl.doubtnut.com/l/_1eIXGI0BLIZ2


64. If  and  are two sets of non-coplanar vectors

such that  we have  then show that 

Watch Video Solution

(e1, e2, e3) (e'1 , e'2 , e'3 )

i = 1, 2, 3 ei. e'j = {
1 if i = j

0 if i ≠ j

[e1e2e3][e'1 e'2 e'3 ] = 1

65. Solve the vector equation  provided

that  is not perpendicular to 

Watch Video Solution

→
r ×

→
b =

→
a ×

→
b ,

→
r .

→
c = 0

→
c

→
b

66. Solve for X, such that  with .

Watch Video Solution

A ⋅ X = C and A × X = B C ≠ 0

67. Solve the vector equation  , where  are two

non-collinear vectors and k is any scalar.

→
r ×

→
a + k

→
r =

→
b

→
a ,

→
b

https://dl.doubtnut.com/l/_pIgydOtTZNbB
https://dl.doubtnut.com/l/_M9JWcwvFAPfd
https://dl.doubtnut.com/l/_js9kjsAVPbB3
https://dl.doubtnut.com/l/_Ads4kJwLsgS8


Watch Video Solution

68. Solve for vectors A and B, where 

.

Watch Video Solution

A + B = a, A × B = b, A ⋅ a = 1

69. If 
, then find 

A. 1

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

∣
∣
→
a ∣

∣ = 5,
∣
∣
∣
→
a −

→
b

∣
∣
∣

= 8 and
∣
∣
∣
→
a +

→
b

∣
∣
∣

= 10
∣
∣
∣

→
b

∣
∣
∣
.

√57

3

https://dl.doubtnut.com/l/_Ads4kJwLsgS8
https://dl.doubtnut.com/l/_Tc5ekBm4ccJc
https://dl.doubtnut.com/l/_7lvawtuf7gxn


70. Find the area of a parallelogram whose adjacent sides are given by 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

→
a = 2 î + ĵ + k̂ and

→
b = î − 2ĵ + k̂

cos − 1( )
1

3

cos − 1( )
1

2

cos − 1( )
4
9

cos − 1( )
5

9

71. Let  be vectors of length  respectively. Let  be

perpendicular to  to  and  to . Then 

 is :

A. 

B. 

→
a ,

→
b ,

→
c 3, 4, 5

→
a

→
b +

→
c ,

→
b

→
c +

→
a

→
c

→
a +

→
b

∣
∣
∣
→
a +

→
b +

→
c

∣
∣
∣

2√5

2√2

https://dl.doubtnut.com/l/_oNVfAZ1FLAZg
https://dl.doubtnut.com/l/_96fiOOHNs0Pb


C. 

D. 

Answer: D

Watch Video Solution

10√5

5√2

72. Let  and  and , then the

maximum value of  is

A. 3

B. 2

C. 4

D. 8

Answer: A

Watch Video Solution

a, b > 0 α = + + bk̂
î

a

4ĵ

b
β = bî + aĵ +

k̂

b
30

5 + α ⋅ β

https://dl.doubtnut.com/l/_96fiOOHNs0Pb
https://dl.doubtnut.com/l/_Ec0r6yzXniiz
https://dl.doubtnut.com/l/_7CJSZYW3pgnr


73. If unit vectors  are inclined at an angle  such that 

, then  lies in the interval

A. 

B. 

C. 

D. .

Answer: A

Watch Video Solution

→
a and

→
b 2θ

∣
∣
∣
→
a −

→
b

∣
∣
∣

< 1 and 0 ≤ θ ≤ π θ

[0, )
π

6

[ , ]
π

6

π

2

( , π]
5π

6

[ , ]
π

2
5π

6

74. If  and  are given vectors. A vector

 which is perpendicular to z-axis satisfying  and 

. If inclination of  with x-axis and y-axis and y-axis is  and

 respectively, then which of the following is not true?

A. 

→
a = 3 î − ĵ + 5k̂

→
b = î + 2ĵ − 3k̂

→
c

→
c .

→
a = 9

→
c .

→
b = − 4

→
c α

β

α >
π

4

https://dl.doubtnut.com/l/_7CJSZYW3pgnr
https://dl.doubtnut.com/l/_AuJ7MLVdHE2K


B. 

C. 

D. 

Answer: C

Watch Video Solution

β >
π

2

α >
π

2

β <
π

2

75. If A is  matrix and u is a vector. If Au and u are orthogonal for all

real u, then matrix A is a

A. singular

B. non-singular

C. symmetric

D. skew-symmetric

Answer: A

Watch Video Solution

3 × 3

https://dl.doubtnut.com/l/_AuJ7MLVdHE2K
https://dl.doubtnut.com/l/_2rpKTmfTQPQA


76. Let the cosine of angle between the vectors p and q be  such that

, then  is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

λ

2p + q = î + ĵ and p + 2q = î − ĵ λ

5

9

−
4
5

3

9

7
9

77. The three vectors a, b and c with magnitude 3, 4 and 5 respectively

and  then the value of  is

A. 47

B. 25

a + b + c = 0, a. b + b. c + c. a

https://dl.doubtnut.com/l/_2rpKTmfTQPQA
https://dl.doubtnut.com/l/_u5kaIdlrI496
https://dl.doubtnut.com/l/_M29m4WNN83FF


C. 50

D. 

Answer: D

Watch Video Solution

−25

78. Let 
 be such that 
 If the

projection of 
 along 
 is equal to that of 
 along 
 and vectors


are perpendicular to each
other, then 
equals
a 

b. 
c. 
d. 

A. 

B. 

C. 

D. 

Answer: A

W t h Vid S l ti

→
u ,

→
v and

→
w ∣

∣
→
u ∣

∣ = 1, ∣
∣
→
v ∣

∣ = 2and∣
∣
→
w ∣

∣ = 3.

→
v

→
u

→
w

→
u

→
v and

→
w ∣

∣
→
u −

→
v +

→
w ∣

∣ 2

√7 √14 14

√14

√7

2

14

https://dl.doubtnut.com/l/_M29m4WNN83FF
https://dl.doubtnut.com/l/_8kdgu9B1dra9


Watch Video Solution

79. If

does not exceed

A. 4

B. 9

C. 8

D. 6

Answer: B

Watch Video Solution

→
a ,

→
b ,

→
c areunit

−−→
−−→ rs, then

∣
∣
∣
→
a −

→
b

∣
∣
∣

2

+
∣
∣
∣

→
b −

→
c

∣
∣
∣

2

+
∣
∣
∣
→
c

2
−

→
a

2∣
∣
∣

2

80. The value of x for which the angle between

 is obtuse and the angle

between  and the z-axis is acute and less then 

→
a = 2x2 î + 4xĵ + k̂ and

→
b = 7 î − 2ĵ + k̂

→
b π/6

https://dl.doubtnut.com/l/_8kdgu9B1dra9
https://dl.doubtnut.com/l/_AKxQ4HMc5Rh0
https://dl.doubtnut.com/l/_ucEQlXjZHXxe


A. 

B. 

C. 

D. null set

Answer: D

Watch Video Solution

0 < λ <
1

2

λ > √159

− < λ < 0
1

2

81. The locus of a point equidistant from two points with position vectors

 and  is

A. 

B. 

C. 

D. 

Answer: B

→
a

→
b

[r − (a + b)] ⋅ (a + b) = 0
1

2

[r − (a + b)] ⋅ (a − b) = 0
1

2

[r − (a + b)] ⋅ a = 0
1

2

[r − (a + b)] ⋅ b = 0

https://dl.doubtnut.com/l/_ucEQlXjZHXxe
https://dl.doubtnut.com/l/_ErZixaLcxeEg


Watch Video Solution

82. If A is  where  on the curve . The value

of  is

A. 

B. 

C. 

D. 12

Answer: B

Watch Video Solution

(x1, y1) x1 = 1 y = x2 + x + 10

¯̄̄ ¯̄¯OA. ¯̄̄ ¯̄¯AB

−
520

3

−148

140

83. In a tetrahedron OABC, the edges are of lengths,

 Let 

 be the centroids of the triangle ABC and AOC such that 

 then the value of  is

|OA| = |BC| = a, |OB| = |AC| = b, |OC| = |AB| = c.

G1 and G2

OG1 ⊥ BG2,
a2 + c2

b2

https://dl.doubtnut.com/l/_ErZixaLcxeEg
https://dl.doubtnut.com/l/_8zxPpNDGQp0T
https://dl.doubtnut.com/l/_BpgWTlNF66pR


A. 2

B. 3

C. 6

D. 9

Answer: B

Watch Video Solution

84. The OABC is a tetrahedron such that

,then

A. 

B. 

C. 

D. 

Answer: D

OA2 + BC 2 = OB2 + CA2 = OC 2 + AB2

OA ⊥ BC

OB ⊥ AC

OC ⊥ AB

AB ⊥ AC

https://dl.doubtnut.com/l/_BpgWTlNF66pR
https://dl.doubtnut.com/l/_dNQBur4L6J60


Watch Video Solution

85. If a,b,c and A,B,C R-{0} such that 

, then value of 

 is

A. 3

B. 4

C. 5

D. 6

Answer: A

Watch Video Solution

∈

aA + bB + cD + √(a2 + b2 + c2)(A2 + B2 + C 2) = 0

+ +
aB

bA

bC

cB

cA

aC

86. The unit vector in  plane and making angles  and 

respectively with  and , is

XOZ 45∘ 60∘

→
a = 2i + 2j − k

→
b = 0i + j − k

https://dl.doubtnut.com/l/_dNQBur4L6J60
https://dl.doubtnut.com/l/_sS7m8ezGS1Pp
https://dl.doubtnut.com/l/_oDwjd1X1wojd


A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

( − î + k̂)
1

√2

( î − k̂)
1

√2

( î + k̂)
√3

2

87. the unit vector orthogonal to vector  and making equal

angles with the x- and y-axes is

A. 

B. 

C. 

D. 

Answer: A

− î + 2ĵ + 2k̂

(2 î + 2ĵ − k̂)
1

3

(2 î − 2ĵ − k̂)
1

3

− (2 î + 2ĵ − k̂)
1

3

(2 î + 2ĵ + k̂)
1

3

https://dl.doubtnut.com/l/_oDwjd1X1wojd
https://dl.doubtnut.com/l/_Ob3HmUdDbNhB


Watch Video Solution

88. If . Then, the

angle between a and b is

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

(a + 3b) ⋅ (7a − 5b) = 0 and (a − 4b) ⋅ (7a − 2b) = 0

60∘

30∘

90∘

89. Let two non-collinear vectors  and  inclined at an angle  be

such that  and . If a point P moves so that at any time t its

position vector  (where O is the origin) is given as 

→
a

→
b

2π

3

∣
∣
→
a ∣

∣ = 3
→
|b| = 2

−−→
OP

https://dl.doubtnut.com/l/_Ob3HmUdDbNhB
https://dl.doubtnut.com/l/_UGZ6yogXrmyG
https://dl.doubtnut.com/l/_lI4qFATEFNiP


 then least distance of P from the

origin is

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

−−→
OP = (t + )

→
a + (t − )

→
b

1

t

1

t

√2√133 − 10

√2√133 + 10

√5 + √133

90. If a,b,c be non-zero vectors such that a is perpendicular to b and c and

 and there is a non-zero vector d

coplanar with a+b and 2b-c and , then minimum value of |d| is

A. 

B. 

|a| = 1, |b| = 2, |c| = 1, b ⋅ c = 1

d ⋅ a = 1

2

√13

3

√13

https://dl.doubtnut.com/l/_lI4qFATEFNiP
https://dl.doubtnut.com/l/_rJcGSsWZ9UJD


C. 

D. .

Answer: D

Watch Video Solution

4

√5

4

√13

91. A groove is in the form of a broken line ABC and the position vectors

fo the three points are respectively , A

force of magnitude  acts on a particle of unit mass kept at the point

A and moves it angle the groove to the point C. If the line of action of the

force is parallel to the vector  all along, the number of units of

work done by the force is

A. 

B. 

C. 

D. 

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

24√3

î + 2ĵ + k̂

144√2

144√3

72√2

72√3

https://dl.doubtnut.com/l/_rJcGSsWZ9UJD
https://dl.doubtnut.com/l/_zoMuIpCvtDAS


Answer: C

Watch Video Solution

92. For any vectors  is equal to

A. 

B. 

C. 

D. 0

Answer: A

Watch Video Solution

a, b, |a × b|2 + (a ⋅ b)2

|a|2|b|2

|a + b|

|a|2 − |b|2

93. If , then vectors perpendicular to a and

b is/are

a = î + ĵ + k̂, b = î + ĵ − k̂

https://dl.doubtnut.com/l/_zoMuIpCvtDAS
https://dl.doubtnut.com/l/_HOXjzPfGZPHC
https://dl.doubtnut.com/l/_kPVdXOaJR9ED


A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

λ( î + ĵ)

λ( î + ĵ + k̂)

λ( î + k̂)

94. If , then the correct statement is 


a. ||

b. ||

c. || 


d. none of these

A. 

B. 

C. 

a × b = b × c ≠ 0

b c

a b

(a + c) b

b ∣ ∣ c

a ∣ ∣ b

(a + c) ∣ ∣ b

https://dl.doubtnut.com/l/_kPVdXOaJR9ED
https://dl.doubtnut.com/l/_HHUGrAcNSGLY


D. none of these

Answer: C

Watch Video Solution

95. If . If 

, then t is equal to

A. 5

B. 4

C. 3

D. 2

Answer: A

Watch Video Solution

a = î + 2ĵ + 3k̂, b = − î + 2ĵ + k̂ and c = 3 î + ĵ

(a + tb) ⊥ c

https://dl.doubtnut.com/l/_HHUGrAcNSGLY
https://dl.doubtnut.com/l/_7RBdR3kwyQWn


96. If , then the area (in sq

units) of parallelogram with diagonals a+b and b+c will be

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

a = 2 î − 3ĵ + k̂, b = − î + k̂, c = 2k̂j − k̂

√21

2√21

√21
1

2

97. The coordinates of the mid-points of the sides of , are 

 and  respectively, then the area of  is

A. 

B. 

C. 

ΔPQR

(3a, 0, 0), (0, 3b, 0) (0, 0, 3c) ΔPQR

18√b2c2 + c2a2 + a2b2

9√b2c2 + c2a2 + a2b2

√b2c2 + c2a2 + a2b29

2

https://dl.doubtnut.com/l/_2IIJnFJOXut2
https://dl.doubtnut.com/l/_f6qTZJmyWAas


D. 

Answer: A

Watch Video Solution

18√ab + bc + ca

98. In a parallelogram  diagonal 

 and area of parallelogram is  units,  is

equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ABCD, AB = î + ĵ + k̂ and

AC = î − ĵ + k̂ √8sq ∠BAC

π

6

π

3

sin− 1( )
√8

3

cos − 1( )
√8

3

https://dl.doubtnut.com/l/_f6qTZJmyWAas
https://dl.doubtnut.com/l/_nx00UTQnBaOt
https://dl.doubtnut.com/l/_Eu7cIIPP9ZC1


99. Let  be a given triangle. If  for any 

,then  is

A. Equilateral

B. Right angled

C. Isosceles

D. none of these

Answer: B

Watch Video Solution

△ ABC
∣
∣
∣

−−→
BA − t

−−→
BC

∣
∣
∣

≥
∣
∣
∣

−−→
AC

∣
∣
∣

t ∈ R △ ABC

100. If  where, a,b, , then the maximum value of 

 is

A. 25

B. 50

C. 144

a2 + b2 + c2 = 1 c ∈ R

(4a − 3b)
2

+ (5b − 4c)
2

+ (3c − 5a)
2

https://dl.doubtnut.com/l/_Eu7cIIPP9ZC1
https://dl.doubtnut.com/l/_910ow5vPUcY9


D. none of these

Answer: B

Watch Video Solution

101. If  are then , terms of an HP and

 then

A. u and v are parallel vectors

B. u and v are orthogonal vectors

C. 

D. .

Answer: B

Watch Video Solution

a, b, c pth, qth, rth

→
u = (q − r) î + (r − p) ĵ + (p − q)k̂ and

→
v = + +

î

a

ĵ

b

k̂

c

u ⋅ v = 1

u × v = î + ĵ + k̂

https://dl.doubtnut.com/l/_910ow5vPUcY9
https://dl.doubtnut.com/l/_2WNtf2vrvUiK


102. If the vector product of a
constant vector 
with a variable vector


 in a fixed plane 
 be a constant vector, then
 the locus of 
 is

(a)a straight line
 perpendicular to 
 (b)a circle with centre 
 and

radius equal to 
(c) a straight line parallel to 
(d) none of these

A. a straight line perpendicular to OA

B. a circle with centre O radius equal to |OA|

C. a straight line parallel to OA

D. none of these

Answer: C

Watch Video Solution

→
OA

→
OB OAB B

→
OA O

∣
∣
∣

→
OA

∣
∣
∣

→
OA

103. Unit vector perpendicular to the plane of  with position

vectors a,b,c of the vertices A,B,C is

A. 

ΔABC

a × b + b × c + c × a

Δ

https://dl.doubtnut.com/l/_D2QE2joP6QIx
https://dl.doubtnut.com/l/_kX62xjHUK7rl


B. 

C. 

D. none of these

Answer: B

Watch Video Solution

a × b + b × c + c × a

2Δ

a × b + b × c + c × a

4Δ

104. The vector r satisfying the conditions that I. it is perrpendicular to

 II. It makes an obtuse angle with Y-

axis III. .

A. 

B. 

C. 

D. none of these

Answer: A

3 î + 2ĵ + 2k̂ and 18 î − 22ĵ − 5k̂

|r| = 14

2( − 2 î − 3ĵ + 6k̂)

2(2 î − 3ĵ + 6k̂)

4 î + 6ĵ − 12k̂

https://dl.doubtnut.com/l/_kX62xjHUK7rl
https://dl.doubtnut.com/l/_W9dIJh2MaJ9H


Watch Video Solution

105. Let a,b,c denote the lengths of the sides of a triangle such that 

 

For any two non-collinear vectors ,then the triangle is

A. right angled

B. equilateral

C. isosceles

D. scalene

Answer: B

Watch Video Solution

(a − b)
→
u + (b − c)

→
v + (c − a)(

→
u ×

→
v ) =

→
0

→
u and

→
v

106. The value of the following expression 

isî. (ĵ × k̂) + j. ( î × k̂) + k̂. (ĵ × î)

https://dl.doubtnut.com/l/_W9dIJh2MaJ9H
https://dl.doubtnut.com/l/_lu6ZBqAvUMT6
https://dl.doubtnut.com/l/_xeGPOVsqfY5Q


A. 3

B. 2

C. 1

D. 0

Answer: A

Watch Video Solution

107. For non-zero vectors 

holds if and only if

A. 

B. 

C. 

D. 

Answer: D

→
a ,

→
b and

→
c ,

∣
∣
∣
(

→
a ×

→
b ).

→
c

∣
∣
∣

= ∣
∣
→
a ∣

∣
∣
∣
∣

→
b

∣
∣
∣
∣
∣
→
c ∣

∣

a ⋅ b = 0, b ⋅ c = 0

b ⋅ c = 0, c ⋅ a = 0

c ⋅ a = 0, a ⋅ b = 0

a ⋅ b = b ⋅ c = c ⋅ a = 0

https://dl.doubtnut.com/l/_xeGPOVsqfY5Q
https://dl.doubtnut.com/l/_tW2QpIKYCF72


Watch Video Solution

108. The position vectors of three vertices A,B,C of a tetrahedron OABC

with respect to its vertex O are , then its volume (in cu units) is

A. 3

B. 

C. 

D. 

Answer: D

Watch Video Solution

6 î, 6ĵ, k̂

1

3

1

6

6

109. A parallelepiped is formed by planes drawn parallel to coordinate

axes through the points A=(1,2,3) and B=(9,8,5). The volume of that

parallelepiped is equal to (in cubic units)

https://dl.doubtnut.com/l/_tW2QpIKYCF72
https://dl.doubtnut.com/l/_Cj5wIem1UMIB
https://dl.doubtnut.com/l/_V0TY14e3HNHX


A. 192

B. 48

C. 32

D. 96

Answer: D

Watch Video Solution

110. If , then the value of 

 is

A. 0

B. 1

C. 

D. none of these

Answer: A

|a| = 1, |b| = 3 and |c| = 5

[a − b  b − c  c − a]

−1

https://dl.doubtnut.com/l/_V0TY14e3HNHX
https://dl.doubtnut.com/l/_B2LscW1e6dcc


Watch Video Solution

111. If a,b,c are three non-coplanar vectors, then

 will be coplanar, if  is

A. 

B. 

C. 3

D. 2

Answer: D

Watch Video Solution

3a − 7b − 4c, 3a − 2b + c and a + b + λc λ

−1

1

112. Find the number of terms in the AP -3,1,5,9.......,237

Watch Video Solution

https://dl.doubtnut.com/l/_B2LscW1e6dcc
https://dl.doubtnut.com/l/_2Ftpg1FlkNJN
https://dl.doubtnut.com/l/_D4oAtdEvs9FH
https://dl.doubtnut.com/l/_T70t79EcPUoe


113. Let  be distinct non-negative numbers. If the vectors 

 and  lies in a plane then  is

A. HM of a and b

B. 0

C. AM of a and b

D. GM of a and b

Answer: D

Watch Video Solution

a, b, c

aî + aĵ + ck̂, î + k̂ cî + cĵ + bk̂ c

114. If  are non coplanar vectors and  is a real number, then 

 for

A. exactly two values of 

B. exactly one value of 

C. exactly three values of .

→
a ,

→
b ,

→
c λ

[ λ(
→
a +

→
b ) λ2

→
b λ

→
c ] = [→

a
→
b +

→
c

→
b ]

λ

λ

λ

https://dl.doubtnut.com/l/_T70t79EcPUoe
https://dl.doubtnut.com/l/_81s0WFMfNZps


D. no value of 

Answer: C

Watch Video Solution

λ

115. In a regular tetrahedron, let  be angle between any edge and a face

not containing the edge. Then the value of  is

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

θ

cos2 θ

1/6

1/9

1/3

https://dl.doubtnut.com/l/_81s0WFMfNZps
https://dl.doubtnut.com/l/_ukgqKaE7LINq


116. DABC be a tetrahedron such that AD is perpendicular to the base ABC

and . The volume of tetrahedron is 18. if value of 

 is minimum, then the length of AC is

A. 

B. 

C. 

D. .

Answer: A

Watch Video Solution

∠ABC = 30∘

AB + BC + AD

6√2 − √3

3(√6 − √2)

6√2 + √3

3(√6 + √2)

117. If , then find the

value of 

A. 2

→
a = î + ĵ + k̂, b̂ = î − ĵ + k̂,

→
c = î + 2ĵ − k̂

∣
∣
∣
∣
∣
∣

→
a .

→
a

→
a .

→
b

→
a .

→
c

→
b .

→
a

→
b .

→
b

→
b .

→
c

→
c .

→
a

→
c .

→
b

→
c .

→
c

∣
∣

∣

∣

∣
∣

https://dl.doubtnut.com/l/_pQvihoEhq6v1
https://dl.doubtnut.com/l/_frK1HOpxQVYJ


B. 4

C. 16

D. 64

Answer: C

Watch Video Solution

118. Find the value of a so that the volume of the parallelopiped formed

by vectors  becomes minimum.

A. 

B. 3

C. 

D. 

Answer: C

Watch Video Solution

î + aĵ + k̂, ĵ + ak̂ and aî + k̂

−3

1/√3

√3

https://dl.doubtnut.com/l/_frK1HOpxQVYJ
https://dl.doubtnut.com/l/_qEz0CLiFAkAK


119. If a,b and c be any three non-zero and non-coplanar vectors, then any

vector r is equal to 

where, 

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

x = , y = , z =
[rbc]

[abc]

[rca]

[abc]

[rab]

[abc]

za + xb + yc

xz + yb + zc

ya + zb + xc

120. The position vectors of vertices of  are a,b,c and 

 if [a b c]=0, then the position vectors of the

orthocentre of  is

ΔABC

a ⋅ a = b ⋅ b = c ⋅ c = 3.

ΔABC

https://dl.doubtnut.com/l/_qEz0CLiFAkAK
https://dl.doubtnut.com/l/_xAkn7PJnoufO
https://dl.doubtnut.com/l/_VjoPplwq4J5L


A. 

B. 

C. 0

D. none of these

Answer: A

Watch Video Solution

a + b + c

(a + b + c)
1

3

121. Find the discriminant of the following quadratic equation : 

Watch Video Solution

2x2 + 5x + 7 = 0

122. Let  If  be a

unit vector and the scalar triple product  has the greatest value

then  is 

→
b = −

→
i + 4

→
j + 6

→
k ,

→
c = 2

→
i − 7

→
j − 10

→
k .

→
a

[
→
a

→
b

→
c ]

→
a

https://dl.doubtnut.com/l/_VjoPplwq4J5L
https://dl.doubtnut.com/l/_EsQhUWBn8wfM
https://dl.doubtnut.com/l/_DXm0diY9F2GY


A. 


B. 


C. 


D. 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

( î + ĵ + k̂)
1

√3

(√2 î − ĵ − √2k̂)
1

√5

(2 î + 2ĵ − k̂)
1

3

(3 î − 7ĵ − k̂)
1

√59

( î + ĵ + k̂)
1

√3

(√2 î − ĵ − √2k̂)
1

√5

(2 î + 2ĵ − k̂)
1

3

(3 î − 7ĵ − k̂)
1

√59

123. Prove that vectors

 are coplanar.

W h Vid S l i

→
u = (al + a1l1) î + (am + a1m1) ĵ + (an + a1n1)k̂

→
v = (bl + b1l1) î + (bm + b1m1) ĵ + (bn + b1n1)k̂

→
w = (cl + c1l1) î + (cm + c1m1) ĵ + (cn + c1n1)k̂

https://dl.doubtnut.com/l/_DXm0diY9F2GY
https://dl.doubtnut.com/l/_A2c2wmZ7Hebv


Watch Video Solution

124. Find the discriminant of the following quadratic equation : 

Watch Video Solution

16x2 = 40x − 25

125. If a,b and c are three mutually perpendicular vectors, then the

projection of the vectors 

 along the angle bisector of the vectors a and

b is

A. 

B. 

C. 

D. none of these

Answer: A

l + m + n
a

|a|

b

|b|

(a × b)

|a × b|

l + m

√2

√l2 + m2 + n2

√l2 + m2

√l2 + m2 + b2

https://dl.doubtnut.com/l/_A2c2wmZ7Hebv
https://dl.doubtnut.com/l/_KG1iQAkKAIGZ
https://dl.doubtnut.com/l/_CfZsE2mLfCOt


Watch Video Solution

126. If the volume of the parallelopiped formed by the vectors 

as three coterminous edges is 27 units, then the volume of the

parallelopiped having  

and  as three coterminous edges, is

A. 27

B. 9

C. 81

D. none of these

Answer: C

Watch Video Solution

→
a ,

→
b ,

→
c

→
α =

→
a + 2

→
b −

→
c ,

→
β =

→
a −

→
b

→
γ =

→
a −

→
b −

→
c

127. If V is the volume of the parallelepiped having three coterminous

edges as  and , then the volume of the parallelepiped having→
a ,

→
b

→
c

https://dl.doubtnut.com/l/_CfZsE2mLfCOt
https://dl.doubtnut.com/l/_8cjL31MldmCq
https://dl.doubtnut.com/l/_iySpfp12a6bX


three coterminous edges as 

, 


 


and  is

A. 

B. 

C. 

D. 2V

Answer: A

Watch Video Solution

→
α = (

→
a .

→
a )

→
a + (

→
a .

→
b )

→
b + (

→
a .

→
c )

→
c

→
β = (

→
b .

→
a )

→
a + (

→
b .

→
b ) + (

→
b .

→
c )

→
c

→
λ = (

→
c .

→
a )

→
a + (

→
c .

→
b )

→
b + (

→
c .

→
c )

→
c

V 3

3V

V 2

128. The nth term of an AP is 5-6n.Find a and d.

Watch Video Solution

https://dl.doubtnut.com/l/_iySpfp12a6bX
https://dl.doubtnut.com/l/_TxUtfJd3JeXe


129. The 4th term of AP is 7 and 10th term is 16. Find a and d.

Watch Video Solution

130. let  be three vectors having magnitudes 1, 1 and 2,

respectively, if  then the acute angle

between  is _______

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

→
a ,

→
b and

→
c

→
a × (

→
a ×

→
c ) +

→
b =

→
0 ,

→
a and

→
c

π

3

π

4

π

6

https://dl.doubtnut.com/l/_PVnFHeumuByX
https://dl.doubtnut.com/l/_Yr3ppxKf59Et


131. Let  and c is a unit vector coplanar

to them. If c is perpendicular to a, then c is equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

a = 2 î + ĵ + k̂, b = î + 2ĵ − k̂

( − ĵ + k̂)
1

√2

− ( î + ĵ + k̂)
1

√3

( î − 2ĵ)
1

√5

( î + ĵ + k̂)
1

√3

132. Let  if c is a vector such that 

 and the angle between 

 , then  is equal to

A. 

B. 

→
a = 2 î + ĵ − 2k̂, and

→
b = î + ĵ

→
a .

→
c = ∣

∣
→
c ∣

∣,
∣
∣
→
c −

→
a ∣

∣ = 2√2

→
a ×

→
b and

→
i s30∘ ∣

∣
∣
(

→
a ×

→
b )

∣
∣
∣

×
→
c

∣
∣
∣

2

3

3

2

https://dl.doubtnut.com/l/_SXyStqoOkv7a
https://dl.doubtnut.com/l/_2s3AoHht9xCL


C. 

D. 3

Answer: B

Watch Video Solution

2

133. Let  is a unit vector such

that  then  equals

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

→
a = î − ĵ,

→
b = ĵ − k̂,

→
c = k̂ − î. Ifd̂

→
a . d̂ = 0 = [

→
b

→
c

→
d ] d̂

±
( î + ĵ + 2k̂)

√6

±
( î + ĵ + k̂)

√3

±
( î + ĵ + k̂)

√3

± k̂

https://dl.doubtnut.com/l/_2s3AoHht9xCL
https://dl.doubtnut.com/l/_ULGZVKeWQhMI


134. If  are non coplanar and unit vectors such that 

 then the angle between  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

→
a ,

→
b and

→
c

→
a × (

→
b ×

→
c ) =

→
b +

→
c

√2

→
a and

→
b

3π

4

π

4

π

2

π

135. The unit vector which is orthogonal to the vector  and

is coplanar with vectors  is (a) 

(b) 
(c) 
(d) 

A. 

3 î + 2ĵ + 6k̂

2 î + ĵ + k̂ and î − ĵ + k̂
2 î − 6ĵ + k̂

√41
2 î − 3ĵ

√13

3ĵ − k̂

√10

4 î + 3ĵ − 3k̂

√34

2 î − 6ĵ + k̂

√41

https://dl.doubtnut.com/l/_ULGZVKeWQhMI
https://dl.doubtnut.com/l/_YxZU67CIYMHi
https://dl.doubtnut.com/l/_5ENEwYLyz424


B. 

C. 

D. .

Answer: C

Watch Video Solution

2 î − 3ĵ

√13

3ĵ − k̂

√10

4 î + 3ĵ − 3k̂

√34

136. Let  be non-zero vectors such that no two are collinear

and  if  is the acute angle between

vectors  then find value of .

A. 

B. 

C. 

D. 

Answer: A

→
a ,

→
b and

→
c

(
→
a ×

→
b ) ×

→
c =

∣
∣
∣

→
b

∣
∣
∣
∣
∣
→
c ∣

∣
→
a

1

3
θ

→
b and

→
c sin θ

2√2

3

√2

3

2

3

1

3

https://dl.doubtnut.com/l/_5ENEwYLyz424
https://dl.doubtnut.com/l/_734ORHmMpbim


Watch Video Solution

137. The value for  is equal to

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

[a × (b + c), b × (c − 2a), c × (a + 3b)]

[abc]2

7[abc]2

−5[a × b  b × c  c × a]

138. If a,b,c and p,q,r are reciprocal systemm of vectors, then

 is equal to

A. 

B. 

a × p + b × q + c × r

[abc]

[p + q + r]

https://dl.doubtnut.com/l/_734ORHmMpbim
https://dl.doubtnut.com/l/_07gwFU49bKgz
https://dl.doubtnut.com/l/_wDFXZgkRdAJZ


C. 

D. a+b+c

Answer: C

Watch Video Solution

0

139. Find the AP whose third term is 4 times first term and 6 th term is 17.

Watch Video Solution

140. If  are complex numbers such that 

 , then the pair of complex numbers

 satisfies 


a. 


b. 


c. 


d. None of these

z1 = a + ib and z2 = c + id

|z1| = |z2| = 1 and Re(z1z̄2) = 0

ω1 = a + ic and ω2 = b + id

|ω1| = 1

|ω2| = 1

Re(ω1¯̄ω2) = 0

https://dl.doubtnut.com/l/_wDFXZgkRdAJZ
https://dl.doubtnut.com/l/_RAvdnc5ksRgT
https://dl.doubtnut.com/l/_u6lR9YuLogPZ


A. 

B. 

C. 

D. none of these

Answer: A::B::C

Watch Video Solution

|w1| = r

|w2| = r

w1 ⋅ w2 = 0

141. If unit vectors  are at right angles to each other and 

, then

A.  for all real k

B. r is perpendicular to s

C.  is perpendicular to r-s

D. 

Answer: A::B::C

î and ĵ

p = 3 î + 4ĵ, q = 5 î, 4r = p + q and 2s = p − q

|r + ks| = |r − ks|

r + s

|r| = |s| = |p| = |q|

https://dl.doubtnut.com/l/_u6lR9YuLogPZ
https://dl.doubtnut.com/l/_ZSYhefVPDwyB


Watch Video Solution

142. Let  are three vectors such that 

then

A. a,b and c are necessarily coplanar

B. a,b and c represent sides of a triangle in magnitude and direction

C.  has the least value 

D. a,b and c represent orthogonal triad of vectors

Answer: A::B::C

Watch Video Solution

→
a ,

→
b ,

→
c

→
a .

→
a =

→
b .

→
b =

→
c .

→
c = 3 and

∣
∣
∣
→
a −

→
b

∣
∣
∣

2

+
∣
∣
∣

→
b −

→
c

∣
∣
∣

2

+ ∣
∣
→
c −

→
a ∣

∣
2

=

a ⋅ b + b ⋅ c + c ⋅ a −9/2

143. Find the discriminant of the following quadratic equation : 

Watch Video Solution

6x2 − 4x − 7 = 0

https://dl.doubtnut.com/l/_ZSYhefVPDwyB
https://dl.doubtnut.com/l/_XHNtOtoUu8bb
https://dl.doubtnut.com/l/_lfqAt5nJStxV


144. If  are any two unit vectors, then find the greatest postive

integer in the range of 

A. 2

B. 3

C. 4

D. 5

Answer: B::C::D

Watch Video Solution

→
a and

→
b

+ 2
∣
∣
∣
→
a −

→
b

∣
∣
∣

3
∣
∣
∣
→
a +

→
b

∣
∣
∣

2

145. Which of the following expressions
are meaningful?

A. 

B. 

u ⋅ (v × w)

(u ⋅ v) ⋅ w

https://dl.doubtnut.com/l/_lfqAt5nJStxV
https://dl.doubtnut.com/l/_WghbYSwBv06m
https://dl.doubtnut.com/l/_oOvQzzDWN9kt


C. 

D. 

Answer: A::C

Watch Video Solution

(u ⋅ v)w

u × (v ⋅ w)

146. If , then  is equal to

A. 

B. 

C. 

D. 0

Answer: A::B::C

Watch Video Solution

a + 2b + 3c = 0 a × b + b × c + c × a

2(a × b)

6(b × c)

3(c × a)

https://dl.doubtnut.com/l/_oOvQzzDWN9kt
https://dl.doubtnut.com/l/_V1b6Tj6OyhWP


147. Let 

be three coplanar vectors with  . Then  is

perpendicular to

A. 

B. 

C. 

D. none of these

Answer: A::B::C

Watch Video Solution

α = aî + bĵ + ck̂,
→
β = bî + cĵ + ak̂ and

→
γ = cî + aĵ + bk̂

a ≠ b and
→
v = î + ĵ + k̂

→
v

α

β

γ

148. If 
 is perpendicular to 
 and 
 is non-zero vector such that


 then 
 
 (b) 


 
(d) 

→
a

→
b

→
r

p
→
r + (

→
r

.
→
a )

→
b =

→
c ,

→
r = −

→
c

p

(
→
a

.
→
c )

→
b

p2

−
→
a

p

( →⋅
→
b )

→
a

p2
−

→
a

p

(
→
a

.
→
b )

→
c

p2
−

→
c

p2

(
→
a

.
→
c )

→
b

p

https://dl.doubtnut.com/l/_FBy3oBtf6lvL
https://dl.doubtnut.com/l/_ORAyf405jiCq


A. 

B. 

C. 

D. 

Answer: A::D

Watch Video Solution

[rac] = 0

p2r = pa − (c ⋅ a)b

p2r = pb − (a ⋅ b)c

p2r = pc − (b ⋅ c)a

149. If , then

A. a,b,c are coplanar if all of 

B. a,b,c are coplanar if any one of 

C. a,b,c are non-coplanar for any 

D. none of these

Answer: A::B

Watch Video Solution

α(a × b) + β(b × c) + γ(c × a) = 0

α, β, γ ≠ 0

α, β, γ ≠ 0

α, β, γ ≠ 0

https://dl.doubtnut.com/l/_ORAyf405jiCq
https://dl.doubtnut.com/l/_tj3dmZkEOC6y


150. If , then vectors 

A. are mutually perpendicular

B. are coplanar

C. form a parallepiped of volume 6 units

D. form a parallelopiped of volume 3 units

Answer: A::C

Watch Video Solution

a = î + ĵ + k̂ and b = î − ĵ

((a ⋅ î) î + (a ⋅ ĵ)ĵ + (a ⋅ k̂)k̂), {(b ⋅ î) î + (bĵ)ĵ + (b ⋅ k̂)k̂} and ( î

151. The volume of the parallelepiped whose coterminous edges are

represented by the vectors  and  where 

, 


 


is 18 cubic units, then the values of , in the interval , is/are

2
→
b ×

→
c , 3

→
c ×

→
a 4

→
a ×

→
b

→
b = sin(θ + ) î + cos(θ + )ĵ + sin(2θ + )k̂

2π

3

2π

3
4π
3

→
c = sin(θ − ) î + cos(θ − )ĵ + sin(2θ − )k̂

2π

3

2π

3

4π

3

θ (0, )
π

2

https://dl.doubtnut.com/l/_tj3dmZkEOC6y
https://dl.doubtnut.com/l/_falpZTEWaCyd
https://dl.doubtnut.com/l/_bAkmxjcMudbP


A. 

B. 

C. 

D. 

Answer: A::B::D

Watch Video Solution

π

9

2
π

9

π

3

4
π

9

152. If  and , 

is 

(a)parallel to 
 (b)orthogonal to 


 (c)orthogonal to 

(d)orthogonal to 

A. parallel to 

B. orthogonal to 

C. orthogonal to 

→
a = xî + yĵ + zk̂,

→
b = yî + zĵ + xk̂

→
c = zî + xĵ + yk̂

 then 
→
a × (

→
b ×

→
c )

(y − z) î + (z − x) ĵ + (x − y)k̂

î + ĵ + k̂ (y + z) î + (z + x) ĵ + (x + y)k̂

x î + yĵ + zk̂

(y − z) î + (z − x) ĵ + (x − y)k̂

î + ĵ + k̂

(y + z) î + (z + x) ĵ + (x + y)k̂

https://dl.doubtnut.com/l/_bAkmxjcMudbP
https://dl.doubtnut.com/l/_pytDHwgDUTnW


D. parallel to 

Answer: A::B::C

Watch Video Solution

î + ĵ + k̂

153. If a, b, c are three non-zero vectors, then which of the following

statement(s) is/are ture?

A.  from a right handed system.

B.  from a right handed system.

C. , iff a+b+c=0

D. , if a+b+c=0.

Answer: B::C::D

Watch Video Solution

a × (b × c), b × (c × a), c × (a × b)

c, (a × b) × c, a × b

a ⋅ b + b ⋅ c + c ⋅ a < 0

= − 1
(a × b) ⋅ (b × c)

(b × c) ⋅ (a × c)

https://dl.doubtnut.com/l/_pytDHwgDUTnW
https://dl.doubtnut.com/l/_AGmpvJDrBQYw


154. Unit vectors  ar perpendicular , and unit vector  is

inclined at an angle  to both

 then.

A. =

B. 

C. 

D. 

Answer: A::B::C::D

Watch Video Solution

→
a and

→
b

→
c

θ

→
a and

→
b . If

→
c = α

→
a + β

→
b + γ(

→
a ×

→
b )

α β

γ2 = 1 − 2α2

γ2 = − cos 2θ

β2 =
1 + cos 2θ

2

155.  is perpendicular to which vectors:

A. 

B. 

C. 

→
a × (

→
b ×

→
c )

(a ⋅ c)|b|2 = (a ⋅ b)(b ⋅ c)

a ⋅ b = 0

a ⋅ c = 0

https://dl.doubtnut.com/l/_yocT5OzKVAnx
https://dl.doubtnut.com/l/_ZlVLAQGCscwd


D. 

Answer: A::C

Watch Video Solution

b ⋅ c = 0

156. If  then what can we say about vectors ?

Watch Video Solution

(
→
a ×

→
b ) = 0

157. Find the angle of triangle, two
of whose angles are 25 and 60 degree.

Watch Video Solution

158. Let the vectors PQ,OR,RS,ST,TU and UP represent the sides of a

regular hexagon. 

Statement I:  


Statement II: 

PQ × (RS + ST ) ≠ 0

PQ × RS = 0 and PQ × ST ≠ 0

https://dl.doubtnut.com/l/_ZlVLAQGCscwd
https://dl.doubtnut.com/l/_OMnHDL2F7OUJ
https://dl.doubtnut.com/l/_MDBFfosSGczD
https://dl.doubtnut.com/l/_M3oY1mu5O9mL


A. Both statement I and statement II are correct and statement II is

the correct explanation of statement I

B. both statement I and statement II are correct but statement II is

not the correct explanation of statement I

C. Statement I is correct but statement II is incorrect

D. Statement II is correct but statement I is incorrect

Answer: C

Watch Video Solution

159. p,q and r are three vectors defined by

 


Statement I: p,q and r are coplanar. 

Statement II: Vectors p,q,r are linearly independent.

A. Both statement I and statement II are correct and statement II is

the correct explanation of statement I

p = a × (b + c), q = b × (c + a) and r = c × (a + b)

https://dl.doubtnut.com/l/_M3oY1mu5O9mL
https://dl.doubtnut.com/l/_RWxcyLJACZGS


B. both statement I and statement II are correct but statement II is

not the correct explanation of statement I

C. Statement I is correct but statement II is incorrect

D. Statement II is correct but statement I is incorrect

Answer: C

Watch Video Solution

160. Statement I. If in a

 then the

value of  is -1., 


Statement II. If in

A. Both statement I and statement II are correct and statement II is

the correct explanation of statement I

△ ABC,
−−→
BC = − and

−−→
AC = , ∣

∣
→
p ∣

∣ ≠ ∣
∣
→
q ∣

∣

→
p

∣
∣
→
p ∣

∣

→
q

∣
∣
→
q ∣

∣

2
→
p

∣
∣
→
p ∣

∣

cos 2A + cos 2B + cos 2C

△ ABC, ∠C = 900then cos 2A + cos 2B + cos 2C = − 1

https://dl.doubtnut.com/l/_RWxcyLJACZGS
https://dl.doubtnut.com/l/_rE7qi8n14UcH


B. both statement I and statement II are correct but statement II is

not the correct explanation of statement I

C. Statement I is correct but statement II is incorrect

D. Statement II is correct but statement I is incorrect

Answer: B

Watch Video Solution

161. Statement I: If a is perpendicular to b and c, then 

Statement II: if a is perpendicular to b and c, then 

A. Both statement I and statement II are correct and statement II is

the correct explanation of statement I

B. both statement I and statement II are correct but statement II is

not the correct explanation of statement I

C. Statement I is correct but statement II is incorrect

a × (b × c) = 0

b × c = 0

https://dl.doubtnut.com/l/_rE7qi8n14UcH
https://dl.doubtnut.com/l/_1S5vxIoZ5jN0


D. Statement II is correct but statement I is incorrect

Answer: C

Watch Video Solution

162. Let  . Find their dot product.

Watch Video Solution

→
a = 2 î + 3ĵ − 6k̂,

→
b = 2 î − 3ĵ + 6k̂

163. Let

. Let 

 be the projection of  on  be the projection of  on 

. Then 

 is equal to

A. 

B. 

→
a = 2 î + 3ĵ − 6k̂,

→
b = 2 î − 3ĵ + 6k̂ and

→
c = − 2 î + 3ĵ + 6k̂

→
a 1

→
a

→
b and

→
a 2

→
a 1

→
c

→
a 2

https://dl.doubtnut.com/l/_1S5vxIoZ5jN0
https://dl.doubtnut.com/l/_Td1aCY55mty2
https://dl.doubtnut.com/l/_1H5oPzDgrbEN


C. 

D. 

Answer: A

Watch Video Solution

164. Let

. Let 

 be the projection of  on  be the projection of  on 

. Then 

 is equal to

A.  are collinear

B.  are collinear

C.  are coplanar

D.  are coplanar

→
a = 2 î + 3ĵ − 6k̂,

→
b = 2 î − 3ĵ + 6k̂ and

→
c = − 2 î + 3ĵ + 6k̂

→
a 1

→
a

→
b and

→
a 2

→
a 1

→
c

→
a 2

a and a2

a1 and c

a, a1 and b

a, a1 and a2

https://dl.doubtnut.com/l/_1H5oPzDgrbEN
https://dl.doubtnut.com/l/_7p5S2Go4InM1


Answer: C

Watch Video Solution

165. Let a, b be two vectors perependicular to each other and

 Q. The least value of |c-a| is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

|a| = 2, |b| = 3 and c × a = b.

1

1

2

1

4

3

2

166. Let a, b be two vectors perependicular to each other and

 Q. The least value of |c-a| is|a| = 2, |b| = 3 and c × a = b.

https://dl.doubtnut.com/l/_7p5S2Go4InM1
https://dl.doubtnut.com/l/_MP3ayGpw4MoI
https://dl.doubtnut.com/l/_9SJjBocTjdps


A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

tan− 1(2)

tan− 1(3)

4

cos − 1( )
2

3

167. Let a, b be two vectors perependicular to each other and

 Q. The least value of |c-a| is

A. 

B. 

C. 

D. 

Answer: C

|a| = 2, |b| = 3 and c × a = b.

1

2

7
2

5

2

4

https://dl.doubtnut.com/l/_9SJjBocTjdps
https://dl.doubtnut.com/l/_Ten6M67J4DWs


Watch Video Solution

168. Consider a triangular pyramid ABCD the position vectors of whose

angular points are 

. Let G be the point of intersection of the medians of triangle BCD. Q. Area

of triangle ABC in sq. units is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

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

√17

√51

3

3

√6

√59

4

169. Consider a triangulat pyramid ABCD the position vector of whose

angular points are A(3, 0, 1), B( − 1, 4, 1), C(5, 2, 3) and D(0, − 5, 4)

https://dl.doubtnut.com/l/_Ten6M67J4DWs
https://dl.doubtnut.com/l/_i5Cukqg0sb9w
https://dl.doubtnut.com/l/_MX4JKtbRgg08


. Let G be the point of intersection of the medians of the . 


Q. Area of the  (in sq. units) is

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

△ (BCD)

△ (ABC)

24

8√6

4√6

170. Consider a triangular pyramid ABCD the position vectors of whone

agular points are 

Let G be the point of intersection of the medians of the triangle BCD. The

length of AG is

A. 

B. 

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

14

√6

2

√6

https://dl.doubtnut.com/l/_MX4JKtbRgg08
https://dl.doubtnut.com/l/_cyIogO7o11oI


C. 

D. None of these

Answer: A

Watch Video Solution

3

√6

171. If AP, BQ and CR are the altitudes of acute

  is equal to

A. a. 

B. b. 

C. c. 

D. d. 

Answer: A

Watch Video Solution

△ ABC and 9AP + 4BQ + 7CR = 0 ∠ABC

cos − 1(2)

√7
π

2

cos − 1( )
√7
3

π

3

https://dl.doubtnut.com/l/_cyIogO7o11oI
https://dl.doubtnut.com/l/_Hbje3c4FyFBL
https://dl.doubtnut.com/l/_ilG7uCpWQhEy


172. Let a, b, c are non-zero unit vectors inclined pairwise with the same

angle , p, q, r are non zero scalars satisfying

 Q. Volume of parallelopiped with edges a,

b, c is

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

θ

a × b + b × c = pa + qb + rc

p + (q + r)cos θ

(p + q + r)cos θ

2p − (q + r)cos θ

173. Let a, b, c are non-zero unit vectors inclined pairwise with the same

angle , p, q, r are non zero scalars satisfying

 Q. The value of  is

θ

a × b + b × c = pa + qb + rc ( + 2 cos θ)
q

p

https://dl.doubtnut.com/l/_ilG7uCpWQhEy
https://dl.doubtnut.com/l/_h4OfxHSBZtVP


A. (a) 

B. (b) 

C. (c) 

D. (d) None of these

Answer: B

Watch Video Solution

1

0

2[abc]

174. Let a, b, c are non-zero unit vectors inclined pairwise with the same

angle , p, q, r are non zero scalars satisfying

 Q. The value of  is

A. 

B. 

C. 

D. None of these

θ

a × b + b × c = pa + qb + rc ( + 2 cos θ)
q

p

(1 + cos θ)(√1 − 2 cos θ)

2 √(1 + 2 cos θ)
sin(θ)

2

(1 − sin θ)√1 + 2 cos θ)

https://dl.doubtnut.com/l/_h4OfxHSBZtVP
https://dl.doubtnut.com/l/_ymgtEFBd1pXO


Answer: B

Watch Video Solution

175. Given that 

and 
 Then find

the greatest
integer less than or equal to 

Watch Video Solution

→
u = î − 2ĵ + 3k̂;

→
v = 2 î + ĵ + 4k̂;

→
w = î + 3ĵ + 3k̂

(
→
u

.
→
R − 15) î + (

→
v

.
→
R − 30)ĵ + (

→
w

.
→
R − 20)k̂ = 0.

∣
∣
∣

→
R

∣
∣
∣
.

176. The position vector of a point  is  where 

 If  and the number of

possible of  is , then the value of  is:

Watch Video Solution

P
→
r = xî + yĵ + zk̂,

x, y, z ∈ N and
→
a = î + 2ĵ + k̂.

→
r ⋅

→
a = 20

P 9λ λ

https://dl.doubtnut.com/l/_ymgtEFBd1pXO
https://dl.doubtnut.com/l/_EVVq9nyPqhfc
https://dl.doubtnut.com/l/_KGjxsaHkpbGz


177. Let 
 be a vector on rectangular
 coordinate system with sloping

angle 
 Suppose that 
 is geometric mean of 


 is the unit vector along the x-axis. Then find

the value of 

Watch Video Solution

→
u

600. ∣
∣
→
u − î∣∣

∣
∣
→
u ∣

∣and
∣
∣
→
u − 2 î∣∣, whereî

(√2 + 1)∣
∣
→
u ∣

∣.

178. Let 

are vertices of a triangle and its median through A is equally inclined to

the positive directions of the axes, the value of  is equal to

Watch Video Solution

A(2 î + 3ĵ + 5k̂), B( − î + 3ĵ + 2k̂) and C(λî + 5ĵ + μk̂)

2λ − μ

179. Three vectors  and c are such that , also 

. If the angle between b and c is  and 

, then the value of  is

Watch Video Solution

a(|a| ≠ 0), b a × b = 3a × c

|a| = |b| = 1 and |c| =
1

3
60∘

|b − 3c| = λ|a| λ

https://dl.doubtnut.com/l/_X1U2ZMXXoL2x
https://dl.doubtnut.com/l/_OCnC9MMM020n
https://dl.doubtnut.com/l/_k0APK6eY7Pi0


180. If 
 are unit vectors such that 
 and the

angle between 
is 
, then the value of 
is


b. 
c. 
d. none of these

Watch Video Solution

→
a ,

→
b ,

→
c

→
a

.
→
b = 0 =

→
a

.
→
c

→
b and

→
c π/3

∣
∣
∣
→
a ×

→
b −

→
a ×

→
c

∣
∣
∣

1/2 1 2

181. The area of the triangle whose vertices are A ( 1,-1,2) , B ( 1,2, -1) ,C ( 3,

-1, 2) is ________.

Watch Video Solution

182. Let 

are non-collinear points. Let 
denotes the areaof
quadrilateral 

and let 
 denote the area of
 parallelogram with 
 as adjacent

sides. If 
then find

Watch Video Solution

→
OA =

→
a , ÔB = 10

→
a + 2

→
b and

→
OC =

→
b , whereO, AandC

p OACB,

q OAandOC

p = kq, k.

https://dl.doubtnut.com/l/_3tD4klgfIwJZ
https://dl.doubtnut.com/l/_jUSmC9WDCYIX
https://dl.doubtnut.com/l/_T7yUOO8mk3zu
https://dl.doubtnut.com/l/_VHy54txApKmA


183. If ,  are two non-zero and non-collinear vectors satisfying 


 + 

 are three

distinct distinct real numbers, then find the value of 

Watch Video Solution

→
x ,

→
y

[(a − 2)α2 + (b − 3)α + c]
→
x + [(a − 2)β2 + (b − 3)β + c]

→
y

[(a − 2)γ2 + (b − 3)γ + c](
→
x ×

→
y ) = 0,  where α, β, γ

(a2 + b2 + c2 − 4)

184. Let 
If 
 is a unit vector, then the

maximum value of the scalar triple product 
is
a. 
b. 

c. 
d. 

Watch Video Solution

→
V = 2 î + ĵ − k̂and

−→
W = î + 3k̂.

→
U

[UVW ] −1 √10 + √6

√59 √60

185. Let .

Then the value of , such that , is

Watch Video Solution

a = αî + 2ĵ − 3k̂, b = î + 2αĵ − 2k̂ and c = 2 î − αĵ + k̂

6α {(a × b) × (b × c)} × (c × a) = a

https://dl.doubtnut.com/l/_VHy54txApKmA
https://dl.doubtnut.com/l/_0KtdMzMZzOyW
https://dl.doubtnut.com/l/_RqMUxwD3sskD


186. If  are unit vectors such that  is a unit vector, what is

the angle between ?

Watch Video Solution

â and b̂ (â + b̂)

â and b̂

187. Determine the value of 
 so that for all real 
 , vectors


 make an obtuse angle with each

other.

Watch Video Solution

c x

cxî − 6ĵ − 3k̂ and xî + 2ĵ + 2cxk̂

188. A, B, C and D are four points in space. Then,

Watch Video Solution

AC 2 + BD2 + AD2 + BC 2 ≥

https://dl.doubtnut.com/l/_8csqHOuUw3kR
https://dl.doubtnut.com/l/_qv3Dhw0tNR62
https://dl.doubtnut.com/l/_f4R1gse5Hl5j


189. Prove that the perpendicular let fall from the vertices of a triangle to

the opposite sides are concurrent.

Watch Video Solution

190. Using vector method, prove that the angel in a
semi circle is a right

angle.

Watch Video Solution

191. The corner P of the square OPQR is folded up so that the plane OPQ is

perpendicular to the plane OQR, find the angle between OP and QR.

Watch Video Solution

192. In a , prove by vector method that 

.

△ ABC

cos 2A + cos 2B + cos 2C ≥
−3

2

https://dl.doubtnut.com/l/_mDKWBCmK1gUT
https://dl.doubtnut.com/l/_UwbDC8DwO0aF
https://dl.doubtnut.com/l/_ogRYQiPxn5hg
https://dl.doubtnut.com/l/_0CE6S1Ufbzqv


Watch Video Solution

193. Let  be two vectors perpendicular to each

other in the xy- plane. All vectors in the sme plane having projections 1

and 2 along ., respectively, are given by ________

Watch Video Solution

→
b = 4 î + 3ĵ and

→
c

→
b and

→
c

194. If a, b and c are three coplanar vectors. If a is not parallel to b, show

that .

Watch Video Solution

c =

∣
∣
∣

c ⋅ a a ⋅ b

c ⋅ b b ⋅ b

∣
∣
∣
a +

∣
∣
∣

a ⋅ a c ⋅ a

a ⋅ b c ⋅ b

∣
∣
∣
b

∣
∣
∣

a ⋅ a a ⋅ b

a ⋅ b b ⋅ b

∣
∣
∣

195. In , D is the mid point of the side AB and E is centroid of 

. If , where O is the circumcentre of ,

using vectors prove that AB=AC.

W t h Vid S l ti

△ ABC

△ CDA OE ⋅ CD = 0 △ ABC

https://dl.doubtnut.com/l/_0CE6S1Ufbzqv
https://dl.doubtnut.com/l/_lFmX9hoPmW4m
https://dl.doubtnut.com/l/_sHM9C4tzaQTy
https://dl.doubtnut.com/l/_N1I2MluIX52D


Watch Video Solution

196. Let I be the incentre of . Using vectors prove that for any

point P  

 where a, b, c have usual

meanings.

Watch Video Solution

△ ABC

a(PA)
2

+ b(PB)
2

+ c(PC)
2

=

a(IA)
2

+ b(IB)
2

+ c(IC)
2

+ (a + b + c)(IP )
2

197. If two circles intersect at two points, prove that their centres lie on

the perpendicular bisector of the common chord.

Watch Video Solution

198. Prove by vector method that

Watch Video Solution

cos(A + B) = cosA cosB − sinA sinB.

https://dl.doubtnut.com/l/_N1I2MluIX52D
https://dl.doubtnut.com/l/_Am7s4sFhFvm9
https://dl.doubtnut.com/l/_nADnJxWx25h5
https://dl.doubtnut.com/l/_qO7fBCW5Fhwt
https://dl.doubtnut.com/l/_uYUlGQbFEj0x


199. A circle is inscribed in an n-sided regular polygon 

having each side a unit for any arbitrary point P on the circle, pove that

Watch Video Solution

A1, A2, …. An

n

∑
i= 1

(PAi)
2

= n
a2

4

1 + cos2( )π
n

sin2( )π

n

200. If a,b and c are position vectors off the vertices A,B and C of ,

show that the area of  is . 


Deduce the condition for points a,b and c to be collinear.

Watch Video Solution

ΔABC

ΔABC |a × b + b × c + c × a|
1

2

201. In a points D,E,F are taken on the sides BC,CA and AB

respectively such that  prove that 

Watch Video Solution

△ ABC

= = = n
BD

DC

CE

EA

AF

FB

△ DEF =
n2 − n + 1

(n + 1)2
△ ABC

https://dl.doubtnut.com/l/_uYUlGQbFEj0x
https://dl.doubtnut.com/l/_sOqUsyiRlPnK
https://dl.doubtnut.com/l/_KMJtHKVshnmd
https://dl.doubtnut.com/l/_9JvoVvDFkPB8


202. Let the area of a given triangle ABC be . Points  ,

are the mid points of the sides BC,CA and AB respectively. Point  is the

mid point of . Lines  meet the median  points E

and D respectively. If  be the area of the quadrilateral , using

vectors or otherwise find the value of 

Watch Video Solution

Δ A1, B1, and C1

A2

CA1 C1A1 and AA2 BB1

Δ1 A1A2DE

Δ1

Δ

203. If , and 
 are three vectors such that


 then prove that 

.

Watch Video Solution

→
a ,

→
b

→
c

→
a ×

→
b =

→
c ,

→
b ×

→
c =

→
a ,

→
c ×

→
a =

→
b ,

∣
∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣

= ∣
∣
→
c ∣

∣

204. If a, b, c and d are four coplanr points, then prove that

.

Watch Video Solution

[abc] = [bcd] + [abd] + [cad]

https://dl.doubtnut.com/l/_9JvoVvDFkPB8
https://dl.doubtnut.com/l/_zv5KSFGElMU1
https://dl.doubtnut.com/l/_5jDKGmvYe5MB


205. Let  be unit vectors. If  is a vector such that 

, then prove that  and that the

equality holds if and only if  is perpendicular to .

Watch Video Solution

→
u and

→
v

→
w

→
w +

→
w ×

→
u =

→
v ∣

∣(
→
u ×

→
v ).

→
w ∣

∣ ≤
1

2
→
u

→
v

206. Prove that

Watch Video Solution

→
R + + =

[
→
R

.
→
β × (

→
β ×

→
α )]

→
α

∣
∣
∣
→
α ×

→
β

∣
∣
∣

2

[
→
R

.

→
α × (

→
α ×

→
β )]

→
β

∣
∣
∣
→
α ×

→
β

∣
∣
∣

2

[
→
R

→
α

→
β ](

→
α

∣
∣
∣
→
α ×

→
β

207. Prove that the formula for the volume V of a tetrahedron, in terms of

the lengths of three coterminous edges and their mutul inclinations is

Watch Video Solution

V 2 =

∣
∣

∣

∣
∣

1 cos ϕ cosψ

cos ϕ 1 cos θ

cosψ cos θ 1

∣
∣

∣

∣
∣

a2b2c2

36

https://dl.doubtnut.com/l/_2Yo4cN0Ej4j3
https://dl.doubtnut.com/l/_Z3VajfraORgx
https://dl.doubtnut.com/l/_G7VcdefewhbQ


208. A pyramid with vertex at point P has a regular hexagonal base

ABCDEF. Position vectors of points A and B are , respectively.

The centre of the base has the position vector . 


Altitude drawn from P on the base meets the diagonal AD at point G. Find

all possible vectors of G. It is given that the volume of the pyramid is 

cubic units and AP is 5 units.

Watch Video Solution

î and î + 2ĵ

î + ĵ + √3k̂

6√3

209. Let  ,and 
be the non-coplanar unit
vectors. The angle between 

and  is 
 , between  and  is 
 and between  and 
 is 
 . If 

 and 
 then show that in

triangle 


Watch Video Solution

â, b̂ ĉ b̂

ĉ α ĉ â β â b̂ γ

A(â cosα, 0), B(b̂ cos β, 0) C(ĉ cos γ, 0),

ABC, = =

∣
∣â × (b̂ × ĉ)∣

∣

sinA

∣∣b̂ × (ĉ × â)∣∣

sinB

∣
∣ĉ × (â × b̂)∣

∣

sinC

https://dl.doubtnut.com/l/_G7VcdefewhbQ
https://dl.doubtnut.com/l/_LDL445JHiK0v
https://dl.doubtnut.com/l/_wxlFKnd8Lu0Z


JEE Type Solved Examples: Passage Based Type Questions

210. Let a and b be given non-zero and non-collinear vectors, such that

. Express c in terms for a, b and aXb.

Watch Video Solution

c × a = b − c

1. Let A, B, C respresent the vertices of a triangle, where A is the origin and

B and C have position b and c respectively. Points M, N and P are taken on

sides AB, BC and CA respectively, such that `(AM)/(AB)=(BN)/(BC)=

(CP)/(CA)=alpha Q. AN+BP+CM is

A. a. 

B. b. 

C. c. 

D. d. 

Answer: D

3α(b + c)

α(b + c)

(1 − α)(b + c)

0

https://dl.doubtnut.com/l/_ftBenp6lolb9
https://dl.doubtnut.com/l/_K1GIWXv2Dzje


Watch Video Solution

2. Let A, B, C respresent the vertices of a triangle, where A is the origin

and B and C have position b and c respectively. Points M, N and P are

taken on sides AB, BC and CA respectively, such that `(AM)/(AB)=(BN)/(BC)=

(CP)/(CA)=alpha Q. AN+BP+CM is

A. concurrent

B. sides of a triangle

C. non coplanar

D. None of these

Answer: B

Watch Video Solution

3. Let A, B, C represent the vertices of a triangle, where A is the origin and

B and C have position b and c respectively.* Points M, N and P are taken

https://dl.doubtnut.com/l/_K1GIWXv2Dzje
https://dl.doubtnut.com/l/_ZhtkTng5h3xy
https://dl.doubtnut.com/l/_IPL68dFRiQ3N


JEE Type Solved Examples: Match Type Questions

on sides AB, BC and CA respectively, such that 

. If  represent the area enclosed by the three vectors AN, BP and CM,

then the value of , for which  is least

A. a. does not exist

B. b. 

C. c. 

D. d. None of these

Answer: B

Watch Video Solution

= = = α
AM

AB

BN

BC

CP

CA

△

α △

1

2

1

4

1. Match the items of column I with items of column II 

Watch Video Solution

https://dl.doubtnut.com/l/_IPL68dFRiQ3N
https://dl.doubtnut.com/l/_dhKb6c3qSMGG
https://dl.doubtnut.com/l/_oTKBV03UZSoY


JEE Type Solved Examples: Subjective Type Questions

2. Match the items of column I with items of column II 

Watch Video Solution

3. Match the items of column I with items of column II 

Watch Video Solution

4. Match the items of column I with items of column II 

Watch Video Solution

1. If the angles of a right angle triangle are in AP then the angles of

triangle are:

Watch Video Solution

https://dl.doubtnut.com/l/_oTKBV03UZSoY
https://dl.doubtnut.com/l/_RxaC35MrUcf9
https://dl.doubtnut.com/l/_sTPe8Zflr96c
https://dl.doubtnut.com/l/_G23UAYIqqX1t


Exercise For Session 1

2. Find the slope of the normal to the curve x
=
1
−
sin
2
θ
,
y
=
cos
2
θ
at
θ

=
π
.

Watch Video Solution

1. The angle between the vectors and 

is :

Watch Video Solution

→
a = î − 2ĵ + 3k̂ b̂ = 3 î − 2ĵ − k̂

2. Find the angle between two vectors  and  with magnitudes 

and ,respectively having 

Watch Video Solution

→
a

→
b √3

2
→
a ⋅

→
b = √6

https://dl.doubtnut.com/l/_Km6Sm0c7PmNB
https://dl.doubtnut.com/l/_c0NGt1L89AGz
https://dl.doubtnut.com/l/_BALm9WIA1rlk


3. Show that the vectors  are at right angles.

Watch Video Solution

2 î − ĵ + k̂ and î − 3ĵ − 5k̂

4. If 
then find the vector 

Watch Video Solution

→
r . î =

→
r . ĵ =

→
r . k̂and∣

∣
→
r ∣

∣ = 3,
→
r .

5. Find the angle between the vectors a+b and a-b, if

.

Watch Video Solution

a = 2 î − ĵ + 3k̂ and b = 3 î + ĵ − 2k̂

6. Find the angle between the vectors .

Watch Video Solution

î + 3ĵ + 7k̂ and 7 î − ĵ + 8k̂

https://dl.doubtnut.com/l/_martfw526rID
https://dl.doubtnut.com/l/_bHvOJStI4F64
https://dl.doubtnut.com/l/_rTLNZyAXVxOl
https://dl.doubtnut.com/l/_bSsLrEGNaSWY


7. If the scalar projection of
 vector 
 on vector 


,then find the value of 

Watch Video Solution

xî − ĵ + k̂

2 î − ĵ + 5k̂, is
1

√30
x.

8. If 
 then find the angle between

Watch Video Solution

∣
∣
→
a ∣

∣ +
∣
∣
∣

→
b

∣
∣
∣

= ∣
∣
→
c ∣

∣ and
→
a +

→
b =

→
c ,

→
a and

→
b .

9. If three unit vectors 
 satisfy 
 then

find the angle between


Watch Video Solution

→
a ,

→
b , and

→
c

→
a +

→
b +

→
c = 0,

→
a and

→
b .

10. If 
 make an

acute angle 
then find the values of 

→
a = xî + (x − 1) ĵ + k̂ and

→
b = (x + 1) î + ĵ + ak̂

∀x ∈ R, a.

https://dl.doubtnut.com/l/_hf8qivbQplO8
https://dl.doubtnut.com/l/_cm2SCLB3zB8T
https://dl.doubtnut.com/l/_ULk7MQTp1KOl
https://dl.doubtnut.com/l/_US3tPLwTxlh8


Exercise For Session 2

Watch Video Solution

11. Find the component of  in the direction of vector .

Watch Video Solution

â î + ĵ + 2k̂

12. Find the vector component of a vector  along and

perpendicular to the non-zero vector .

Watch Video Solution

2 î + 3ĵ + 6k̂

2 î + ĵ + 2k̂

13. A particle acted by
 constant forces 
 is

displaced from point 
 to point 
 find the total

work done by
the forces in units.

Watch Video Solution

4 î + ĵ − 3k̂ and 3 î + ĵ − k̂

î + 2ĵ + 3k̂ 5 î + 4ĵ + k̂.

https://dl.doubtnut.com/l/_US3tPLwTxlh8
https://dl.doubtnut.com/l/_jF6ef4I0DXdN
https://dl.doubtnut.com/l/_KZkwF8JCSSjg
https://dl.doubtnut.com/l/_MRJuN5ydjFVh


1. Find 
, if 

Watch Video Solution

∣
∣
∣
→
a ×

→
b

∣
∣
∣

→
a = î − 7ĵ + 7k̂ and

→
b = 3 î − 2ĵ + 2k̂.

2. Find the values of  and  for which 

Watch Video Solution

γ μ

(2 î + 6ĵ + 27k̂) × ( î + γĵ + μk̂) =
→
0

3. If , then find the

value of .

Watch Video Solution

a = 2 î + 3ĵ − k̂, b = − î + 2ĵ − 4k̂, c = î + ĵ + k̂

(a × b) ⋅ (a × c)

4. Prove that

Watch Video Solution

(
→
a . î)(

→
a × î) + (

→
a . j)(

→
a × ĵ) + (

→
a . k̂)(

→
a × k̂) = 0.

https://dl.doubtnut.com/l/_LWsgZ5TGAMUo
https://dl.doubtnut.com/l/_K8KwQ06l9Jyi
https://dl.doubtnut.com/l/_Pbq90KQdpPhC
https://dl.doubtnut.com/l/_OxbvOhXZrrUX


5. If , show that  is

parallel to , provided  and 

Watch Video Solution

→
a ×

→
b =

→
c ×

→
d and

→
a ×

→
c =

→
b ×

→
d

→
a −

→
d

→
b −

→
c

→
a ≠

→
d

→
b ≠

→
c

6. If 
 then find the value

of 

Watch Video Solution

(
→
a ×

→
b )

2

+ (
→
a .

→
b )

2

= 144 and ∣
∣
→
a ∣

∣ = 4,

∣
∣
∣

→
b

∣
∣
∣
.

7. If 
 find the angle

between 

Watch Video Solution

∣
∣
→
a ∣

∣ = 2,  
∣
∣
∣

→
b

∣
∣
∣

= 7 and 
→
a ×

→
b = 3 î + 2ĵ + 6k̂,

→
a  and 

→
b .

https://dl.doubtnut.com/l/_OxbvOhXZrrUX
https://dl.doubtnut.com/l/_fRLIqDEVuPoh
https://dl.doubtnut.com/l/_N9dUgVEegALW
https://dl.doubtnut.com/l/_YeVIxjMpVEbt


8. Let the vectors 
 be such that 


 is a unit vector, if the
 angel

between 
is?

Watch Video Solution

→
a and

→
b

∣
∣
→
a ∣

∣ = 3 and
∣
∣
∣

→
b

∣
∣
∣

= , then,
→
a ×

→
b

√2

3
→
a and

→
b

9. If 

Watch Video Solution

∣
∣
→
a ∣

∣ = √26,
∣
∣
∣

→
b

∣
∣
∣

= 7 and
∣
∣
∣
→
a ×

→
b

∣
∣
∣

= 35, f ∈ d
→
a .

→
b

10. Find a unit vector perpendicular to the plane of two vectors

.

Watch Video Solution

a = î − ĵ + 2k̂ and b = 2 î + 3ĵ − k̂

11. Find a vector of magnitude 15, which is perpendicular to both the

vectors (4 î − ĵ + 8k̂) and ( − ĵ + k̂).

https://dl.doubtnut.com/l/_JgqKqGVZlhOn
https://dl.doubtnut.com/l/_QJVRVPi9SoU2
https://dl.doubtnut.com/l/_PrP2xt0LYa8V
https://dl.doubtnut.com/l/_LgCIQzF2OAWL


Watch Video Solution

12. 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

13. Let A,B and C be unit vectors . Suppuse that A.B=A.c=O and that the

angle between Band C is  then prove that 


Watch Video Solution

π/6

A = ± 2(B × C)

14. Find the area of the triangle whose adjacent sides are determined by

the vectors .

Watch Video Solution

→
a = ( − 2 î − 5k̂) and

→
b = ( î − 2ĵ − k̂)

https://dl.doubtnut.com/l/_LgCIQzF2OAWL
https://dl.doubtnut.com/l/_LqezR0pm9myN
https://dl.doubtnut.com/l/_DjiEoKPROOEY
https://dl.doubtnut.com/l/_lLdgArDL3HDB
https://dl.doubtnut.com/l/_eBp2niRDnlqh


15. Find the area of parallelogram whose adjacent sides are represented

by the vectors .

Watch Video Solution

3 î + ĵ − 2k̂ and î − 2ĵ − k̂

16. Find the area of the parallelogram whose diagonals are

.

Watch Video Solution

a = 3 î + ĵ − 2k̂ and b̂ = î − 3ĵ + 4k̂

17. A force  acts at point A whose position vector is 

. Find the moment of force F about the origin.

Watch Video Solution

F = 2 î + ĵ − k̂

2 î − ĵ

18. Find the moment of 
 about point (2, -1, 3),
 where force 


is acting on point (1, -1,
2).

Watch Video Solution

→
F

→
F = 3 î + 2ĵ − 4k̂

https://dl.doubtnut.com/l/_eBp2niRDnlqh
https://dl.doubtnut.com/l/_gEAxCzMED8CX
https://dl.doubtnut.com/l/_vxDDhHcHhhNM
https://dl.doubtnut.com/l/_jkwAYxY85cf9


Exercise For Session 3

19. Forces  act at a point P, with

position vector . Find the moment of the resultant of these

force about the point Q whose position vector is .

Watch Video Solution

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

4 î − 3ĵ − k̂

6 î + ĵ − 3k̂

1. If 
 are two vectors such that 
 then find the

value of 

Watch Video Solution

→
a and

→
b

∣
∣
∣
→
a ×

→
b

∣
∣
∣

= 2,

[
→
a

→
b

→
a ×

→
b ].

2. If the vectors 
 form three concurrent

edges
of a parallelepiped, then find the volume of the parallelepiped.

Watch Video Solution

2 î − 3ĵ, î + ĵ − k̂and3 î − k̂

https://dl.doubtnut.com/l/_jkwAYxY85cf9
https://dl.doubtnut.com/l/_h5h1enMenieW
https://dl.doubtnut.com/l/_yjwfEvCbLcGI
https://dl.doubtnut.com/l/_VKSmH9TtD9Z2


3. If the volume of a parallelepiped
 whose adjacent edges are


 is 15, then

find the value
of 
if 

Watch Video Solution

→
a = 2 î + 3ĵ + 4k̂,

→
b = î + αĵ + 2k̂,

→
c = î + 2ĵ + αk̂

α (α > 0).

4. The position vectors of the
 four angular points of a tetrahedron are


 Find

the volume of the
tetrahedron 

Watch Video Solution

A(ĵ + 2k̂), B(3 î + k̂), C(4 î + 3ĵ + 6k̂)andD(2 î + 3ĵ + 2k̂).

ABCD.

5. Find the altitude of a parallelopiped whose three conterminous edges

are verctors 

with A and B as the sides of the base of the parallelopiped.

Watch Video Solution

A = î + ĵ + k̂, B = 2 î + 4ĵ − k̂ and C = î + ĵ + 3k̂

https://dl.doubtnut.com/l/_VKSmH9TtD9Z2
https://dl.doubtnut.com/l/_buN4dMTwopWr
https://dl.doubtnut.com/l/_3lsMGZKC1dUv
https://dl.doubtnut.com/l/_YiZ60D4JHBNE


6. Examine whether the vectors

 form a left

handed or a right handed system.

Watch Video Solution

a = 2 î + 3ĵ + 2k̂, b = î − ĵ + 2k̂ and c = 4 î + 2ĵ + 4k̂

7. Show that the vectors  are

coplanar.

Watch Video Solution

î − ĵ − 6k̂, î − 3ĵ + 4k̂ and 2 î − 5ĵ + 3k̂

8. Prove that 

Watch Video Solution

[abc][uvw] =

∣
∣

∣
∣

a ⋅ u b ⋅ u c ⋅ u

a ⋅ v b ⋅ v c ⋅ v

a ⋅ w b ⋅ w c ⋅ w

∣
∣

∣
∣

9. If , then find the value of .

W t h Vid S l ti

[abc] = 2 [(a + 2b − c)(a − b)(a − b − c)]

https://dl.doubtnut.com/l/_HWugiwEyHDli
https://dl.doubtnut.com/l/_muu7w1UKdEWs
https://dl.doubtnut.com/l/_mIZHjZC8twLc
https://dl.doubtnut.com/l/_PyrHhnJnikgc


Exercise For Session 4

Watch Video Solution

10. If 
are three non-coplanar
vectors, then find the value of


Watch Video Solution

→
a ,

→
b , and

→
c

+ + .

→
a

.
→
b ×

→
c

→
b

.
→
c ×

→
a

→
b

.
→
c ×

→
a

→
c

.

→
a ×

→
b

→
c

.
→
b ×

→
a

→
a

.
→
b ×

→
c

1. Find the value of , where 

.

Watch Video Solution

α × (β × γ)

α = 2 î − 10ĵ + 2k̂, β = 3 î + ĵ + 2k̂, γ = 2 î + ĵ + 3k̂

2. Find the vector of length 3
 unit which is perpendicular to 

and lies in the plane of 
.

Watch Video Solution

î + ĵ + k̂

î + ĵ + k̂and2k̂ − 3ĵ

https://dl.doubtnut.com/l/_PyrHhnJnikgc
https://dl.doubtnut.com/l/_Bqlz4RBLgkkN
https://dl.doubtnut.com/l/_HbvK1cpGnq9o
https://dl.doubtnut.com/l/_051iooEWJrdp


3. Show that

Watch Video Solution

(b × c) ⋅ (a × d) + (a × b) ⋅ (c × d) + (c × a) ⋅ (b × d) = 0

4. Prove that 

Watch Video Solution

î × (
→
a × î) + ĵ × (

→
a × ĵ) + k̂ × (

→
a × k̂) = 2

→
a .

5. Prove that 

Watch Video Solution

[a × b, a × c, d] = (a ⋅ d)[a, b, c]

6. If 
 are non-coplanar unit
 vectors such that 


 are non-parallel, then
 prove

that the angel between 

→
a ,

→
b , and

→
c

→
a × (

→
b ×

→
c ) = ,

→
b and

→
c

→
b +

→
c

√2
→
a and

→
b , is3π/4.

https://dl.doubtnut.com/l/_051iooEWJrdp
https://dl.doubtnut.com/l/_xLvA87Xy2Xzo
https://dl.doubtnut.com/l/_AmT00tDVo8z3
https://dl.doubtnut.com/l/_gDccvfMov5OD
https://dl.doubtnut.com/l/_I7hf3UwnbyWu


Watch Video Solution

7. Find a set of vectors
 reciprocal to the set

Watch Video Solution

− î + ĵ + k̂, î − ĵ + k̂, î + j + k̂.

8. If a, b, c and a', b', c' are recoprocal system of vectors, then prove that

.

Watch Video Solution

a' × b' + b' × c' + c' × a' =
a + b + c

[abc]

9. Solve:  are given vectors such that 

.

Watch Video Solution

→
r ×

→
b =

→
a , where

→
a and

→
b

→
a .

→
b = 0

https://dl.doubtnut.com/l/_I7hf3UwnbyWu
https://dl.doubtnut.com/l/_9QYTjpge8d28
https://dl.doubtnut.com/l/_BeTyc5WkSXYD
https://dl.doubtnut.com/l/_IvQifiaIltJJ


Exercise (Single Option Correct Type Questions)

10. Find vector  if  where 

Watch Video Solution

→
r

→
r .

→
a = m and

→
r ×

→
b =

→
c ,

→
a .

→
b ≠ 0

1. If a has magnitude 5 and points North-East and vector b has magnitude

5 and point North-West, then |a-b| is equal to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

25

5

7√3

5√2

https://dl.doubtnut.com/l/_tByQ1NZ3OKs1
https://dl.doubtnut.com/l/_b1cop97FuKEV
https://dl.doubtnut.com/l/_RuwbfYEkgsR9


2. If , then the angle between a and b is

A. acute

B. obtuse

C. 

D. 

Answer: A

Watch Video Solution

|a + b| > |a − b|

π

2

π

3. If  are three vectors such that  and the angle

between  is  then

A. 

B. 

C. 

D. 

→
a ,

→
b ,

→
c

→
a =

→
b +

→
c

→
b and

→
c ,

π

2

a2 = b2 + c2

b2 = a2 + c2

c2 = a2 + b2

2a2 − b2 = c2

https://dl.doubtnut.com/l/_RuwbfYEkgsR9
https://dl.doubtnut.com/l/_1vYJXyMkUPM1


Answer: A

Watch Video Solution

4. If the angle between the vectors a and b be  then

the true statement is

A. a and b are equal vectors

B. a and b are like vectors

C. a and b are unlike vectors

D. a and b are unit vectors

Answer: D

Watch Video Solution

θ and a ⋅ b = cos θ

5. If the vectors  makes angle  with vectors 

 respectively, then

î + ĵ + k̂ α, β and γ

î, ĵ and k̂

https://dl.doubtnut.com/l/_1vYJXyMkUPM1
https://dl.doubtnut.com/l/_KIePNoSaRH3h
https://dl.doubtnut.com/l/_eqtpSl5Lucxa


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

α = β ≠ γ

α = γ ≠ β

β = γ ≠ α

α = β = γ

6.  is equal to

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

(r ⋅ î)
2

+ (r ⋅ ĵ)
2

+ (r ⋅ k̂)
2

3r2

r2

0

https://dl.doubtnut.com/l/_eqtpSl5Lucxa
https://dl.doubtnut.com/l/_pPwakelwJd35


7. If  and  are two unit vectors inclined at an angle , then 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

â b̂ θ sin( )
θ

2

|a − b|
1
2

|a + b|
1
2

|a − b|

|a + b|

8. If  and 
 then find the component of 

A. 

B. 

C. 

→
A = 4 î + 6ĵ

→
B = 3ĵ + 4k̂,

→
A along

→
B

(3ĵ + 4k̂)
18

10√3

(3ĵ + 4k̂)
18

25

(3ĵ + 4k̂)
18

√3

https://dl.doubtnut.com/l/_pPwakelwJd35
https://dl.doubtnut.com/l/_mZGQbIq12Iq2
https://dl.doubtnut.com/l/_75DsxRiUkvyv


D. 

Answer: B

Watch Video Solution

(3ĵ + 4k̂)

9. If vectors  and vector , then

(projection of vector a on b vectors)/(projection of vector b on a vector) is

equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

a = 2 î − 3ĵ + 6k̂ b = − 2 î + 2ĵ − k̂

3

7

7
3

3

7

https://dl.doubtnut.com/l/_75DsxRiUkvyv
https://dl.doubtnut.com/l/_8rr8BaeUD2uS
https://dl.doubtnut.com/l/_bRxMuEevBwNp


10. If  are two vectors , then prove that 

A. 

B. 

C. 

D. None of these

Answer: b

Watch Video Solution

→
a and

→
b

(
→
a ×

→
b )

2

=
∣
∣

∣
∣

→
a .

→
a  

→
a .

→
b

→
b .

→
a  

→
b .

→
b

∣
∣

∣
∣

∣
∣
∣

a ⋅ b a ⋅ a

b ⋅ b b ⋅ a

∣
∣
∣

∣
∣
∣

a ⋅ a a ⋅ b

b ⋅ a b ⋅ b

∣
∣
∣

∣
∣
∣

a ⋅ b

b ⋅ a

∣
∣
∣

11. The moment of the force F acting at a point P, about the point C is

A. 

B. 

C. a vector having the same direction as F

D. 

F × CP

CP ⋅ F

CP × F

https://dl.doubtnut.com/l/_bRxMuEevBwNp
https://dl.doubtnut.com/l/_gqeVN6jjkHtT


Answer: D

Watch Video Solution

12. The moment of a force represented by  about the

point  is equal to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

F = î + 2ĵ + 3k̂

2 î − ĵ + k̂

5 î − 5ĵ + 5k̂

5 î + 5ĵ − 6k̂

−5 î − 5ĵ + 5k̂

−5 î − 5ĵ + 2k̂

13. A force of magnitude 6 acts along the vector  and passes

through a point . Then moment of force about the point 

(9, 6, − 2)

A(4, − 1, − 7)

https://dl.doubtnut.com/l/_gqeVN6jjkHtT
https://dl.doubtnut.com/l/_zKgm9DOc6Q7S
https://dl.doubtnut.com/l/_L5I3zVvyzkio


 is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

O(1, − 3, 2)

(2 î − 3ĵ)
150

11

(50 î − 75ĵ + 36k̂)
6

11

150(2 î − 3k̂)

6(50 î − 75ĵ + 36k̂)

14. A force  acts at point A whose position vector is 

. Find the moment of force F about the origin.

A. 

B. 

C. 

D. 

F = 2 î + ĵ − k̂

2 î − ĵ

î + 2ĵ − 4k̂

î − 2ĵ − 4k̂

î + 2ĵ + 4k̂

î − 2ĵ + 4k̂

https://dl.doubtnut.com/l/_L5I3zVvyzkio
https://dl.doubtnut.com/l/_quCEtmxa2Cuv


Answer: C

Watch Video Solution

15. If a, b and c are any three vectors and their inverse are

, then  will be

A. zero

B. one

C. non-zero

D. [a b c]

Answer: C

Watch Video Solution

a− 1, b− 1 and c− 1 and [abc] ≠ 0 [a− 1b− 1c− 1]

16. If a, b and c are three non-coplanar vectors, then find the value of

.+ +
a ⋅ (b × c)

b ⋅ (c × a)

b ⋅ (c × a)

c ⋅ (a × b)

c ⋅ (a × b)

a ⋅ (b × c)

https://dl.doubtnut.com/l/_quCEtmxa2Cuv
https://dl.doubtnut.com/l/_0ZpwNtdYAkNp
https://dl.doubtnut.com/l/_iGBofTVtrmW5


A. a) 

B. b) 

C. c) 

D. d) None of these

Answer: A

Watch Video Solution

0

2

−2

17.  is coplanar with

A. b and c

B. a and c

C. a and b are unlike vectors

D. a, b and c

Answer: A

Watch Video Solution

a × (b × c)

https://dl.doubtnut.com/l/_iGBofTVtrmW5
https://dl.doubtnut.com/l/_czEoRRXHSG2K


18. If , then

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

u = î(a × î) + ĵ(a × ĵ) + k̂(a × k̂)

u = 0

u = î + ĵ + k̂

u = 2a

u = a

19. If , then 

 is equal to

A. 

B. 

C. 

a = î + 2ĵ − 2k̂, b = 2 î − ĵ + k̂ and c = î + 3ĵ − k̂

a × (b × c)

20 î − 3ĵ + 7k̂

20 î − 3ĵ − 7k̂

20 î + 3ĵ − 7k̂

https://dl.doubtnut.com/l/_czEoRRXHSG2K
https://dl.doubtnut.com/l/_Fpf0aqHvmyGx
https://dl.doubtnut.com/l/_sAhn5Ns4n8Qq


D. None of these

Answer: A

Watch Video Solution

20. If , then

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

a × (b × c) = 0

|a| = |b| ⋅ |c| = 1

b ∣ ∣ c

a ∣ ∣ b

b
.
c

https://dl.doubtnut.com/l/_sAhn5Ns4n8Qq
https://dl.doubtnut.com/l/_6qBQ5Ceaw6Eh


21. A vectors which makes equal angles with the vectors

 is:

A. a) 

B. b) 

C. c) 

D. d) 

Answer: D

Watch Video Solution

( î − 2ĵ + 2k̂), ( − 4 î − 3k̂), ĵ
1

3

1

5

5 î + 5ĵ + k̂

5 î + ĵ − 5k̂

5 î + ĵ + 5k̂

±(5 î − ĵ − 5k̂)

22. Find by vector method the horizontal force and the force inclined at

an angle of  to the vertical whose resultant is a vertical force P.

A. 

B. 

C. 

60∘

P , 2P

P , P√3

2P , P√3

https://dl.doubtnut.com/l/_WeuLvUyRVxTv
https://dl.doubtnut.com/l/_fYbgSeqkipyB


D. None of these

Answer: D

Watch Video Solution

23. If  is angle between y and z,

then the value of  is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x + y + z = 0, |x| = |y| = |z| = 2 and θ

cos ec2θ + cot2 θ

4
3

5

3

1

3

1

https://dl.doubtnut.com/l/_fYbgSeqkipyB
https://dl.doubtnut.com/l/_lMxQ0SQwECEc


24. Find the least positive integral value of x for which the angle

betweenn vectors  is acute.

A. 

B. 

C. 

D.  only

Answer: B

Watch Video Solution

a = xî − 3ĵ − k̂ and b = 2xî + xĵ − k̂

x > 0

x < 0

x > 1only

x < − 1

25. If a, b and c are non-coplanar vectors and , then

 is equal to

A. 

B. 

C. 

d = λ
→
a + μ

→
b + ν

→
c

λ

[dbc]

[bac]

[bcd]

[bca]

[bdc]

[abc]

https://dl.doubtnut.com/l/_UFQlkxg3Eofg
https://dl.doubtnut.com/l/_OcU5xvEyRZrW


D. 

Answer: B

Watch Video Solution

[cbd]

[abc]

26. If the vectors ;  and ;  are pairs

of mutually perpendicular then sin( ,  is :

A. a) 

B. b) 

C. c) 

D. d) 

Answer: B

Watch Video Solution

3
→
p +

→
q 5

→
p − 3

→
q 2

→
p +

→
q 4

→
p − 2

→
q

→
p

→
q )

√55

4

√55

8

3

16

√247
16

https://dl.doubtnut.com/l/_OcU5xvEyRZrW
https://dl.doubtnut.com/l/_1LFnFXk4wogX


27. Let .If  is a unit

vector such that  then  is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

→
u = î + ĵ,

→
v = î − ĵ and

→
w = î + 2ĵ + 3k̂ n̂

→
u ⋅ n̂ = 0 and

→
v ⋅ n̂ = 0 ∣

∣
→
w ⋅ n̂∣

∣

1

2

3

0

28. Given a parallelogram . If  ,

then  has the value

A. 

B. 

C. 

ABCD
∣
∣
∣

−−→
AB

∣
∣
∣

= a,
∣
∣
∣

−−→
AD

∣
∣
∣

= b&
∣
∣
∣

−−→
AC

∣
∣
∣

= c

−−→
DB.

−−→
AB

3a2 + b2 − c2

2

a2 + 3b2 − c2

2

a2 − b2 + 3c2

2

https://dl.doubtnut.com/l/_a92owlHDAc0R
https://dl.doubtnut.com/l/_6KjoNhY2DxWZ


D. None of these

Answer: A

Watch Video Solution

29. For two particular vectors  it is known that

. What must be true about the two vectors?

A. Atleast one of the two vectors must be the zero vector

B.  is true for any two vectors

C. One of the two vectors is a scalar multiple of the other vector

D. The two vectors must be perpendicular to each other

Answer: C

Watch Video Solution

→
A and

→
B

→
A ×

→
B =

→
B ×

→
A

A × B = B × A

https://dl.doubtnut.com/l/_6KjoNhY2DxWZ
https://dl.doubtnut.com/l/_CsRqwAAUvoGS


30. For some non zero vector , if the sum of  and the vector obtained

from  by rotating it by an angle  equals to the vector obtained from

 by rotating it by  then the value of , is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

→
v

→
v

→
v 2α

→
v α α

2nπ ±
π

3

nπ ±
π

3

2nπ ±
2π

3

nπ ±
2π

3

31. In isosceles triangles 
 a point 
 divides 


 internally in the ratio
 1:3, then find the angle between

A. 

ABC,
∣
∣
∣

→
A B

∣
∣
∣

=
∣
∣
∣

→
BC

∣
∣
∣

= 8, E

AB

→
C Eand

→
C A(where

∣
∣
∣

→
C A

∣
∣
∣

= 12).

−3√7
8

https://dl.doubtnut.com/l/_8vshHEnL9x0I
https://dl.doubtnut.com/l/_ec452rqWaOSj


B. 

C. 

D. 

Answer: C

Watch Video Solution

3√8

17

3√7
8

−3√8

17

32. Given an equilateral triangle ABC with side length equal to 'a'. Let M

and N be two points respectivelyАВIn the side AB and AC such that

 If  are orthogonalthen the

value of K is equal to

A. 

B. 

C. 

D. 

−−→
AN = K

−−→
AC and

−−→
AM =

−−→
AB

3

−−→
BN and

−−→
CM

1

5

1

4

1

3

1
2

https://dl.doubtnut.com/l/_ec452rqWaOSj
https://dl.doubtnut.com/l/_QRDhvBZN3dpi


Answer: A

Watch Video Solution

33. In a quadrilateral ABCD, AC is the bisector of the (AB, AD) which is , 

, then  is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2π

3

15|AC| = 3|AB| = 5|AD| cos(BA, CD)

−√14

7√2

−
√21

7√3

2

√7

2√7
14

34. If the distance from the point P(1, 1, 1) to the line passing through the

points  is expressed in the form , whereQ(0, 6, 8) and R( − 1, 4, 7) √
p

q

https://dl.doubtnut.com/l/_QRDhvBZN3dpi
https://dl.doubtnut.com/l/_lgXtgWWCKdSD
https://dl.doubtnut.com/l/_eBv5ACIHG6Zs


p and q are co-prime, then the value of  is equal to

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

(q + p)(p + q − 1)

2

4950

5050

5150

35. Given the vectors

 If the volume

of the parallelopiped having  as concurrent edges, is 8

then  can be equal to

A. a) 

B. b) 

C. c) 

→
u = 2 î − ĵ − k̂ and

→
v = î − ĵ + 2k̂ and

→
w = î − k̂

−c
→
u ,

→
v and c

→
w

c

±2

4

8

https://dl.doubtnut.com/l/_eBv5ACIHG6Zs
https://dl.doubtnut.com/l/_5nhjnii6Wfpu


D. d) cannot be determine

Answer: A

Watch Video Solution

36. Vector 
 is perpendicular to vectors


 and satisfies the condition


 Then vector 
 is equal to
 
 b. 


c. 
d. none of these

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

→
c

→
a = (2, − 3, 1)and

→
b = (1, − 2, 3)

→
c

.

î + 2ĵ − 7k̂ = 10.
→
c (7, 5, 1)

−7, − 5, − 1 1, 1, − 1

(7, 5, 1)

( − 7, , − 5, − 1)

(1, 1, − 1)

https://dl.doubtnut.com/l/_5nhjnii6Wfpu
https://dl.doubtnut.com/l/_dHXTJpbI4lUY


37. Let  and . If the vectors, 

 and  are coplanar then  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

→
a = ĵ + ĵ,

→
b = ĵ + k̂

→
c = α

→
a + β

→
b

î − 2ĵ + k̂, 3 î + 2ĵ − k̂
→
c

α

β

1

2

3

−3

38. A rigid body rotates about an axis through the origin with an angular

velocity rad/s. If  points in the direction of , then the

equation to the locus of the points having tangential speed 20m/s.

A. 

B. 

10√3 ω î + ĵ + k̂

x2 + y2 + z2 − xy − yz − xz − 1 = 0

x2 + y2 + z2 − 2xy − 2yz − 2xz − 1 = 0

https://dl.doubtnut.com/l/_A5IWzCNNahOm
https://dl.doubtnut.com/l/_d5XBOzKGuoJt


C. 

D. 

Answer: C

Watch Video Solution

x2 + y2 + z2 − xy − yz − xz − 2 = 0

x2 + y2 + z2 − 2xy − 2yz − 2xz − 2 = 0

39. A rigid body rotates with constant angular velocity  about the line

whose vector equation is, . The speed of the particle

at the instant it passes through the point with position vector

 is equal to

A. 

B. 

C. 

D. None of these

Answer: A

W t h Vid S l ti

ω

r = λ( î + 2ĵ + 2k̂)

(2 î + 3ĵ + 5k̂)

ω√2

2ω

ω

√2

https://dl.doubtnut.com/l/_d5XBOzKGuoJt
https://dl.doubtnut.com/l/_qKpP5Pgw7gDU


Watch Video Solution

40. Consider  with  If 

 then

the angle between the medians  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ΔABC A = (
→
a ); B = (

→
b ) and C = (

→
c ).

→
b . (

→
a +

→
c ) =

→
b .

→
b +

→
a .

→
c ;

∣
∣
∣

→
b −

→
a

∣
∣
∣

= 3;
∣
∣
∣
→
c −

→
b

∣
∣
∣

= 4

A
−→
M and B

→
D

π − cos − 1( )
1

5√13

π − cos − 1( )
1

13√5

cos − 1( )
1

5√13

cos − 1( )
1

13√5

41. Given unit vectors m, n and p such that angle between m and n. Angle

between p and , then [n p m] is equal to(m × n) =
π

6

https://dl.doubtnut.com/l/_qKpP5Pgw7gDU
https://dl.doubtnut.com/l/_5k9dwZIf1gof
https://dl.doubtnut.com/l/_plRzCu1ZRe6n


A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

√3

4

3

4

1

4

42. If  and  are two unit vectors, then the vector

 is parallel to the vector

A. 

B. 

C. 

D. `a+2b

Answer: B

→
a

→
b

(
→
a +

→
b ) × (

→
a ×

→
b )

a + b

a − b

2a − b

https://dl.doubtnut.com/l/_plRzCu1ZRe6n
https://dl.doubtnut.com/l/_i0x9ba79jQVP


Watch Video Solution

43. If  are othogonal unit vectors, then for a vector  non -

coplanar with  vector  is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

→
a and

→
b

→
r

→
a and

→
b

→
r ×

→
a

[râb̂](â × b̂)

[râb̂]â + (r ⋅ â)(â × b̂)

[râb̂]b̂ + (r ⋅ b̂)(â × b̂)

[râb̂]b̂ + (r ⋅ â)(â × b̂)

44. If vector  is rotated through an angle of , so as to

cross the positivedirection of y-axis, then the vector in the new position is

A. 

→
i + 2

→
j + 2

→
k 90∘

− î + √5ĵ − k̂
2

√5

4

√5

https://dl.doubtnut.com/l/_i0x9ba79jQVP
https://dl.doubtnut.com/l/_AhgcT9SygMDL
https://dl.doubtnut.com/l/_NjsM0VdIGVor


B. 

C. 

D. None of these

Answer: A

Watch Video Solution

− î − √5ĵ + k̂
2

√5

4

√5

4 î − ĵ − k̂

45. 10 different vectors are lying on a plane out of which four are parallel

with respect to each other. Probability that three vectors chosen from

them will satisfy the equation  where 

 is

A. (a)

B. (b)

C. (c)

D. (d)

λ1a + λ2b + λ3c = 0,

λ1, λ2 and λ3 ≠ = 0

.6 C2 × .4 C1

.10 C3

(.6 C3 × .4 C1) + ,6 C3

.10 C3

(.6 C3 + × .4 C1) + ,4 C3

.10 C3

(.6 C3 + .4 C1) + ,6 C2 × .4 C1

.10 C3

https://dl.doubtnut.com/l/_NjsM0VdIGVor
https://dl.doubtnut.com/l/_C4vhNB38z3yc


Answer: D

Watch Video Solution

46. If  is a unit vector and projection of x along  is 2 units and 

 then x is equal to

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

â â

(â × x) + b = x,

(â − b + (â × b))
1

2

(2â + b + (â × b))
1

2

(â + (â × b))

47. If  and  are any three non-zero vectors, then the component

of  perpendicular to  is

→
a ,

→
b

→
c

→
a × (

→
b ×

→
c )

→
b

https://dl.doubtnut.com/l/_C4vhNB38z3yc
https://dl.doubtnut.com/l/_tAWKvK64O9zu
https://dl.doubtnut.com/l/_sBLPnuiV63eH


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

→
a × (

→
b ×

→
c ) +

→
b

(
→
a ×

→
b ) ⋅ (

→
c ×

→
a )

|b|
2

→
a × (

→
b ×

→
c ) +

→
b

(
→
a ×

→
c ) ⋅ (

→
a ×

→
b )

|b|2

→
a × (

→
b ×

→
c ) +

→
b

(
→
a ×

→
b ) ⋅ (

→
b ×

→
a )

|b|2

→
a × (

→
b ×

→
c ) +

→
b

(
→
a ×

→
b ) ⋅ (

→
b ×

→
c )

|b|
2

48. The position vector of a point P is  where 

 and the number of

possible of P is , then the value of  is

A. a) 

B. b) 

C. c) 

r = xî + yĵ + k̂z,

x, y, z ∈ N and a = î + 2ĵ + k̂. Ifr ⋅ a = 20

9λ λ

81

9

100

https://dl.doubtnut.com/l/_sBLPnuiV63eH
https://dl.doubtnut.com/l/_zN2rjzw88Hny


D. d) 

Answer: A

Watch Video Solution

36

49. Let  and  and , then the

maximum value of  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

a, b > 0 α = + + bk̂
î

a

4ĵ

b
β = bî + aĵ +

k̂

b
30

5 + α ⋅ β

3

2

4

8

https://dl.doubtnut.com/l/_zN2rjzw88Hny
https://dl.doubtnut.com/l/_DsgNJMbHsPLa


50. If  and  are any three vectors forming a linearly independent

system, then  


 


 


and  


then 

A. 

B. [a b c]

C. [a b c]

D. None of these

Answer: D

Watch Video Solution

→
a ,

→
b

→
c

∀θ ∈ R

→
p =

→
a cos θ +

→
b sin θ +

→
c (cos 2θ)

→
q =

→
a cos( + θ) +

→
b sin( + θ) +

→
c (cos 2)( + θ)

2π

3

2π

3

2π

3
→
r =

→
a cos(θ − ) +

→
b sin(θ − ) +

→
c cos 2(θ − )

2π

3

2π

3

2π

3

[
→
p

→
q

→
r ]

[abc]sin θ

cos 2θ

cos 3θ

51. Two adjacent sides of a
 parallelogram 
 are given by 


 The side 
 is

ABCD

→
A B = 2 î + 10ĵ + 11k̂and

→
A D = − î + 2ĵ + 2k̂. AD

https://dl.doubtnut.com/l/_HAytJzJBluYq
https://dl.doubtnut.com/l/_gwv7dhvoYbi1


rotated by an acute
angle 
in the plane of the
parallelogram so that 

becomes 
 If 
 makes a right angle with
 the side 
 then the

cosine of the
angel 
is given by

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

α AD

AD ′ . AD' AB,

α

8

9

√17
9

1

9

4√5

9

52. If in a  then

the value of  must be

A. (a)

B. (b)

△ ABC, BC = − and AC = : |e| ≠ |f|,
e

|e|

f

|f|

2e

|e|

cos 2A + cos 2B + cos 2C

−1

0

https://dl.doubtnut.com/l/_gwv7dhvoYbi1
https://dl.doubtnut.com/l/_LfZtiUdYZRzR


C. (c)

D. (d)

Answer: A

Watch Video Solution

2

−3

2

53. Unit vectors  ar perpendicular , and unit vector  is

inclined at an angle  to both

 then.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

→
a and

→
b

→
c

θ

→
a and

→
b . If

→
c = α

→
a + β

→
b + γ(

→
a ×

→
b )

α = β = − cos θ, y2 = cos 2θ

α = β = cos θ, y2 = cos 2θ

α = β = cos θ, y2 = − cos 2θ

α = β = − cos θ, y2 = − cos 2θ

https://dl.doubtnut.com/l/_LfZtiUdYZRzR
https://dl.doubtnut.com/l/_LgzghzZaMDmK


54. In triangle ABC the mid point of the sides AB, BC and AC respectively (l,

0, 0), (0, m, 0) and (0, 0, n). Then,  is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

AB2 + BC 2 + CA2

l2 + m+n2

2

4

8

16

55. Find the angle between the two lines whose direction cosines are

given by the equation 

A. 

l + m + n = 0, 2l + 2m − mn = 0

π

6

https://dl.doubtnut.com/l/_LgzghzZaMDmK
https://dl.doubtnut.com/l/_XwFrKANkjIjk
https://dl.doubtnut.com/l/_Y5Hda2JcnpNa


B. 

C. 

D. 

Answer: D

Watch Video Solution

π

4

π

3

π

2

56. A line makes an angle  both with x-axis and y-axis. A possible range of

 is

A. 

B. 

C. 

D. .

Answer: C

Watch Video Solution

θ

θ

[0, ]
π

4

[0, ]
π

2

[ , ]
π

4

π

2

[ , ]
π

6

π

3

https://dl.doubtnut.com/l/_Y5Hda2JcnpNa
https://dl.doubtnut.com/l/_NqkyLO30cQUk


57. Let  be the three vectors having magnitudes, 1,5 and 3,

respectively, such that the angle between

. Then  is equal to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

→
a ,

→
b and

→
c

→
a and

→
b isθ and

→
a × (

→
a ×

→
b ) =

→
c tan θ

0

2

3

3

5

3

4

58. Find the perpendicular distance of a corner of a cube of unit side

length from a diagonal not passing through it.

A. √
3

2

https://dl.doubtnut.com/l/_NqkyLO30cQUk
https://dl.doubtnut.com/l/_s9gmmcsO5HoI
https://dl.doubtnut.com/l/_wo4KFrdlvXVb


B. 

C. 

D. 

Answer: B

Watch Video Solution

√
2

3

√
3

4

√
4
3

59. If p,q are two non-collinear and non-zero vectors such that

 where a, b, c are lengths of

sides of a triangle, then the triangle is

A. right angled

B. obtuse

C. equilateral

D. right angled isosceles triangle

Answer: C

(b − c)p × q + (c − a)p + (a − b)q = 0

https://dl.doubtnut.com/l/_wo4KFrdlvXVb
https://dl.doubtnut.com/l/_yNNo5k1okkka


Watch Video Solution

60. Let

.

Then, the line of intersection of planes one determined by a, b and other

determined by c, d is perpendicular to

A. X-axis

B. Y-axis

C. Both X and Y axes

D. Both y and z-axes

Answer: D

Watch Video Solution

a = î + ĵ + k̂, b = − î + ĵ + k̂, c = î − ĵ + k̂ and d = î + ĵ − k̂

61. A parallelopiped is formed by planes drawn parallel to coordinate axes

through the points . The volume of thatA = (1, 2, 3) and B = (9, 8, 5)

https://dl.doubtnut.com/l/_yNNo5k1okkka
https://dl.doubtnut.com/l/_ovDufiS9Bvir
https://dl.doubtnut.com/l/_8QvF02flDnRn


parallelopiped is equal to (in cubic units)

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

192

48

32

96

62. Let a,b,c be three non-coplanar vectors and d be a non-zerro vector,

which is perrpendicular to a+b+c. now, if

, then the minimum

value of  is

A. 

B. 

C. 

d = (sinx)(a × b) + (cos y)(b × c) + 2(c × a)

(x2 + y2)

π2

π2

2

π2

4

https://dl.doubtnut.com/l/_8QvF02flDnRn
https://dl.doubtnut.com/l/_rNeikHaCCjSB


D. 

Answer: D

Watch Video Solution

5π2

4

63. If , then

A. a, b, c are coplanar if all of 

B. a, b, c are non-coplanar if any one 

C. a, b, c are non-coplanar for any .

D. None of these

Answer: A

Watch Video Solution

α(a × b) + β(b × c) + γ(c × a) = 0

α, β, γ ≠ 0

α, βγ = 0

α, β, γ

https://dl.doubtnut.com/l/_rNeikHaCCjSB
https://dl.doubtnut.com/l/_SiwUNqPrEW2o


64. Given four non zero vectors . The vectors  are

coplanar but not collinear pair by pairand vector  is not coplanar with

vectors  ,If

 then  is :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ā, b̄, c̄ and d̄ ā, b̄ and c̄

d̄

ā, b̄ and c̄ and ˆ̄ab̄ = ˆ̄bc̄ = , (d̄ b̄) = β
π

3

(d̄ c̄) = cos − 1(m cos β + n cosα) m − n

cos − 1(cos β − cosα)

sin− 1(cos β − cosα)

sin− 1(sinβ − sinα)

cos − 1(tanβ − tanα)

65. The shortest distance between a diagonal of a unit cube and the edge

skew to it, is

A. 
1

2

https://dl.doubtnut.com/l/_EmN9QMNdCo7Z
https://dl.doubtnut.com/l/_bSYQV5nKj3aS


B. 

C. 

D. 

Answer: A

Watch Video Solution

1

√2

1

√3

1

√6

66. Let  If  is unit vector and the

maximum value of , then the value of  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

v = 2 î + ĵ − k̂ and w = î + 3k̂. û

[uvw] = √λ (λ − 51)

−1

√35

√59

√60

https://dl.doubtnut.com/l/_bSYQV5nKj3aS
https://dl.doubtnut.com/l/_ly2Wu2rXILjq


67. The length of the edge of the regular tetradedron ABCD is 'a'. Points E

and F are taken on the edges AD and BD respectively such that 'E' divides

DA and 'F' divides BD in the ratio of 2:1 each. Then, area of  is

A.  sq. units

B.  sq. units

C.  sq. unit

D.  sq. units

Answer: D

Watch Video Solution

△ CEF

5a

12√3

a

12√3

a2

12√3

5a2

12√3

68. If the two adjacent sides
of two rectangles are represented by vectors

respectively, then the
 angel between the vector


is

→
p = 5

→
a − 3

→
b ;

→
q = −

→
a − 2

→
b   and  

→
r = − 4

→
a −

→
b ;

→
s = −

→
a +

→
x = (

→
p +

→
r +

→
s )  and  

→
y = (

→
r +

→
s )

1

3

1

5

https://dl.doubtnut.com/l/_ly2Wu2rXILjq
https://dl.doubtnut.com/l/_5dyI9otpIWuA
https://dl.doubtnut.com/l/_XtuoFiIBFeB2


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

π − cos − 1( )
19

5√43

cos − 1( )
19

5√43

−cos − 1( )
19

5√43

π − cos − 1( )
19

√43

69. Let  are three vectors along the adjacent edges ofa

tetrahedron, if  and

 then volume of tetrahedron is (A) 

(B)  (C)  (D) 

A. 

B. 

C. 

→
a ,

→
b ,

→
c

∣
∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣

= ∣
∣
→
c ∣

∣ = 2

→
a ⋅

→
b =

→
b ⋅

→
c =

→
c ⋅

→
a = 2

1

√2
2

√3

√3
2

2
√2

3

1

√2

2

√3

√3

2

https://dl.doubtnut.com/l/_XtuoFiIBFeB2
https://dl.doubtnut.com/l/_z0GazuzD9sww


D. 

Answer: D

Watch Video Solution

2√2

3

70. If the angle between the vectors  and 


 


is obutse and x in , then the exhaustive set of values of 'x' is equal

to-

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

→
a = î + (cos x) ĵ + k̂

→
b = (sin2 x − sinx) î − (cos x) ĵ + (3 − 4 sinx)k̂

(0, )
π

2

x ∈ (0, )
π

6

x ∈ ( , )
π

6

π

2

x ∈ ( , )
π

6

π

3

x ∈ ( , )
π

3

π

2

https://dl.doubtnut.com/l/_z0GazuzD9sww
https://dl.doubtnut.com/l/_GN2TQI2WV6VM


Exercise (More Than One Correct Option Type Questions)

71. If position vectors of the points A, B and C are a, b and c respectively

and the points D and E divides line segment AC and AB in the ratio 2:1

and 1:3, respectively. Then, the points of intersection of BD and EC divides

EC in the ratio

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

2: 1

1: 3

1: 2

3: 2

https://dl.doubtnut.com/l/_SBMBUlC2GwVP


1. If vectors  are non collinear then  is (A) a unit

vector (B) in the plane of  (C) equally inclined to  (D)

perpendicular to 

A. a unit vector

B. in the plane of a and b

C. equally inclined to a and b

D. perpendicular to 

Answer: B::C::D

Watch Video Solution

→
a and

→
b +

→
a

∣
∣
→
a ∣

∣

→
b

∣
∣
∣

→
b

∣
∣
∣

→
a and

→
b

→
a and

→
b

→
a ×

→
b

a × b

2. If , then

A. 

B. 

a × (b × c) = (a × b) × c

(c × a) × b = 0

c × (a × b) = 0

https://dl.doubtnut.com/l/_43a9p3T87iLb
https://dl.doubtnut.com/l/_G1U7LnzZQxZm


C. 

D. 

Answer: A::C::D

Watch Video Solution

b × (c × a) = 0

b × (c × a) = 0

3. Let  and  be two non-collinear unit vectors. If

 and , then  is

A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

→
a

→
b

→
u =

→
a − (

→
a .

→
b )

→
b

→
v =

→
a ×

→
b ∣

∣
→
v ∣

∣

|u|

|u| + |u ⋅ a|

|u| + |u ⋅ b|

|u| + u ⋅ (a + b)

https://dl.doubtnut.com/l/_G1U7LnzZQxZm
https://dl.doubtnut.com/l/_6olCTH2NAwRI
https://dl.doubtnut.com/l/_1GbtfjQoHkeJ


4. The scalars l and m such that

 are given vectors, are equal to

A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

l
→
a + m

→
b =

→
c ,  where 

→
a ,

→
b and

→
c

l =
(c × b) ⋅ (a × b)

(a × b)
2

l =
(c × sa) ⋅ (b × a)

(b × a)
2

m =
(c × a) ⋅ (b × a)

(b × a)
2

n =
(c × sa) ⋅ (b × a)

(b × a)2

5. Let  be a unit vector satisfying

, then

A. 

B. 

C. 

→
r

→
r ×

→
a =

→
b ,  where ∣

∣
→
a ∣

∣ = √3 and
∣
∣
∣

→
b

∣
∣
∣

= √2

r̂ = (a + a × b)
2

3

r̂ = (a + a × b)
1

3

r̂ = (a − a × b)
2

3

https://dl.doubtnut.com/l/_1GbtfjQoHkeJ
https://dl.doubtnut.com/l/_jln7g9X08vFd


D. 

Answer: B::D

Watch Video Solution

r̂ = ( − a + a × b)
1

3

6. The number of all possible triplets  such that 

 for all x is

A. vectors  are

perpendicular to each other

B. vectors  are

perpendicular to each other

C. if vectors  is of length  units, then one of

the ordered triplet 

D. if vectors , then  is .

Answer: A::B::C::D

(a1, a2, a3)

a1 + a2 cos 2x + a3, sin2 x = 0

a = a1 î + a2 ĵ + a3k̂ and b = 4 î + 2ĵ + k̂

a = a1 î + a2 ĵ + a3k̂ and b = − î + ĵ + k̂

a = a1 î + a2 ĵ + a3k̂ √6

(a1, a2, a3) = (1, − 1, − 2)

2a1 + 3a2 + 6a3
∣∣a1 î + a2 ĵ + a3k̂∣∣ 2√6

https://dl.doubtnut.com/l/_jln7g9X08vFd
https://dl.doubtnut.com/l/_2fXgfhAEE75c


Watch Video Solution

7. If  are two vectors and angle between them is  , then 


a. 


b. 


c. , (where  is a normal unit vector), if 


d. 

A. 

B. 

C. , (where  is a normal unit vector), if 

D. 

Answer: A::B::C::D

Watch Video Solution

→
a and

→
b θ

|a × b|2 + (a ⋅ b)2 = |a|2|b|2

|a × b| = (a ⋅ b), if θ =
π

4

a × b = (a ⋅ b)n̂ n̂ θ =
π

4

|a × b| ⋅ (a + b) = 0

|a × b|2 + (a ⋅ b)2 = |a|2|b|2

|a × b| = (a ⋅ b), if θ =
π

4

a × b = (a ⋅ b)n̂ n̂ θ =
π

4

|a × b| ⋅ (a + b) = 0

https://dl.doubtnut.com/l/_2fXgfhAEE75c
https://dl.doubtnut.com/l/_oLJV7KcFL39c


8. If the unit vectors  arke inclined at an angle 

, the for  may lie in the interval

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

e1 and e2

2θ and |e1 − e2| < 1 θ ∈ [0, π], θ

[0, ]
π

6

( , π]
5π

6

[ , ]
π

6

π

2

( , ]
π

2

5π

6

9.  being non-collinear if 

and  , then

A. A. x=1

B. B. 

→
b ,

→
c

→
a × (

→
b ×

→
c ) + (

→
a ⋅

→
b )

→
b = (4 − 2x − siny)

→
b + (x2 − 1)

→
c

(
→
c ⋅

→
c )

→
a =

→
c

x = − 1

https://dl.doubtnut.com/l/_L9WFEaADuDsT
https://dl.doubtnut.com/l/_oQOSeqz8ZAnF


C. C. 

D. D. 

Answer: A::C

Watch Video Solution

y = (4n + 1) , n ∈ I
π

2

y = (2n + 1) , n ∈ I
π

2

10. If in triangle


then 


a.
 


b. 


c. projection of 
on 
is equal to 


d. projection of 
on 
is equal to 

A. 

B. 

C. projection of AC on BC is equal to BC

D. projection of AB on BC is equal to AB

ABC,
→
A B = − and

→
A C = , where∣

∣
→
u ∣

∣ ≠ ∣
∣
→
v ∣

∣,
→
u

∣
∣
→
u ∣

∣

→
v

∣
∣
→
v ∣

∣

2
→
u

∣
∣
→
u ∣

∣

1 + cos 2A + cos 2B + cos 2C = 0

sinA = cosC

AC BC BC

AB BC AB

1 + cos 2A + cos 2B + cos 3C = 0

sinA = cosC

https://dl.doubtnut.com/l/_oQOSeqz8ZAnF
https://dl.doubtnut.com/l/_V8qCSRViaJoA


Answer: A::B::C

Watch Video Solution

11. If a, b and c be the three non-zero vectors satisfying the condition

, then which of the following always hold(s)

good?

A. a, b and c are orthogonal in pairs

B. [a b c]=|b|

C. [a b c]

D. 

Answer: A::C

Watch Video Solution

a × b = c and b × c = a

= ∣∣c
2∣∣

|b| = |c|

https://dl.doubtnut.com/l/_V8qCSRViaJoA
https://dl.doubtnut.com/l/_wxKCwT0vcVi3


12. Given the following informations about the non-zero vectors A, B and

C

 


 


which one of the following holds good?

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

(i)(A × B) × A = 0: (ii)B ⋅ B = 4

(iii)A ⋅ B = − 6: (iv)B ⋅ C = 6

A × B = 0

A ⋅ (B × C) = 0

A ⋅ A = 8

A ⋅ C = − 1

13. Find the area of the triangle having all side equal to 8.

Watch Video Solution

https://dl.doubtnut.com/l/_SwSRMmEJRfYA
https://dl.doubtnut.com/l/_1nO1GeLvi9wS


14. Given vectors . Find their dot

product.

A. U, V and W are linearly dependent

B. 

C. U, V and W form a triplet of mutually perpendicular vectors

D. 

Answer: B::C::D

Watch Video Solution

U = 2 î + 3ĵ − 6k̂, V = 6 î + 2ĵ + 2k̂

(U × V ) × W = 0

U × (V × W) = 0

15. Let  and 
be three

vectors. A vector in the plane of 
, whose projection on 
is of

magnitude 
, is

A. (a) 

B. (b) 

→
a = 2 î − ĵ + k̂,

→
b = î + 2ĵ + k̂

→
c = î + ĵ − 2k̂

→
b and

→
c

→
a

√2/3

2 î + 3ĵ − 3k̂

0 î + ĵ + 3k̂

https://dl.doubtnut.com/l/_PL0IvliRehFf
https://dl.doubtnut.com/l/_DS80Dr73Ggaq


C. (b) 

D. (d) 

Answer: A::C

Watch Video Solution

−2 î − ĵ + 5k̂

2 î + ĵ + 5k̂

16. Three vectors  are such that Also

 If the angle between  and  is  then

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

→
a ,

→
b ,

→
c

→
a ×

→
b = 3(

→
a ×

→
c )

∣
∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣

= 1, ∣
∣
→
c ∣

∣ =
1

3

→
b

→
c 60∘

b = 3c + a

b = 3c − a

a = 6c + 2b

a = 6c − 2b

https://dl.doubtnut.com/l/_DS80Dr73Ggaq
https://dl.doubtnut.com/l/_laWOaOScGkHZ
https://dl.doubtnut.com/l/_MOWHRXqIvvXh


17. Let a, b and c be non-zero vectors and  and  is a non-zero

vector such that  and , then 


a. 


b. 


c. 


d. [r a b]=0

A. 

B. 

C. 

D. [r a b]=0

Answer: A::B::C

Watch Video Solution

|a| = 1 r

r × a = b r ⋅ a = 1

a ⊥ b

r ⊥ b

r ⋅ a =
1 − [abc]

a ⋅ b

a ⊥ b

r ⊥ b

r ⋅ a =
1 − [abc]

a ⋅ b

18. If  are two unit vectors perpendicular to each other and 

 then the following is (are) true

→
a and

→
b

→
c = λ1

→
a + λ2

→
b + λ3(

→
a ×

→
b )

https://dl.doubtnut.com/l/_MOWHRXqIvvXh
https://dl.doubtnut.com/l/_xEEUUWG7yi1U


A. (a)

B. (b)

C. (c)

D. (d)

Answer: A::D

Watch Video Solution

λ1 = a ⋅ c

λ2 = |a × b|

λ3 = |(a × b) × c|

λ1 + λ2 + λ3 = (a + b + a × b) ⋅ c

19. Given three non-coplanar vectors OA=a, OB=b, OC=c. Let S be the centre

of the sphere passing through the points O, A, B, C if OS=x, then

A. x must be linear combination of a, b, c

B. x must be linear combination of 

C. 

D. 

Answer: A::B::C

b × c, c × a and a × b

x = , a = |a|, b = |b|. C = |c|
a2(b × c) + b2(c × a) + c2(a × b)

2[abc]

x = a + b + c

https://dl.doubtnut.com/l/_xEEUUWG7yi1U
https://dl.doubtnut.com/l/_nGkBCTxmgl9j


Watch Video Solution

20. If , then

 is equal

to

Watch Video Solution

a = î + ĵ + k̂ and b = î − ĵ

(a ⋅ î) î + (a ⋅ ĵ)ĵ + (a ⋅ k̂)k̂, (b ⋅ î) î + (b ⋅ ĵ)ĵ + (b ⋅ k̂)k̂

21. If . The dot product of vectors

is

A. parallel to 

B. orthogonal to 

C. orthogonal to 

D. parallel to 

Answer: A::B::C

Watch Video Solution

→
a = xî + yĵ + zk̂,

→
b = yî + zĵ + xk̂

(y − z) î + (z − x) ĵ + (x − y)k̂

î + ĵ + k̂

(y + z) î + (z + x) ĵ + (x + y)k̂

î + ĵ + k̂

https://dl.doubtnut.com/l/_nGkBCTxmgl9j
https://dl.doubtnut.com/l/_KTD8fa5pY7yU
https://dl.doubtnut.com/l/_6CdQZqZK74y6


22. Which of the following statement(s) is/are true?

A.  form a right handed system

B.  form a right handed system

C. 

D. 

Answer: B::C::D

Watch Video Solution

a × (b × c), b × (c × a), c × (a × b)

c, (a × b) × , a × b

a ⋅ b + b ⋅ c + c ⋅ a < 0, if a + b + c = 0

= − 1, if a + b + c = 0
(a × b) ⋅ (b × c)

(b × c) ⋅ (a × c)

23. Unit vectors  ar perpendicular , and unit vector  is

inclined at an angle  to both

 then.

A. 

B. 

→
a and

→
b

→
c

θ

→
a and

→
b . If

→
c = α

→
a + β

→
b + γ(

→
a ×

→
b )

l = m

n2 = 1 − 2l2

https://dl.doubtnut.com/l/_6CdQZqZK74y6
https://dl.doubtnut.com/l/_b3nBjqby2uQY
https://dl.doubtnut.com/l/_EfRyta1L4H2M


C. 

D. 

Answer: A::B::C::D

Watch Video Solution

n2 = − cos 2α

m2 =
1 + cos 2α

2

24. If a,b and c are three non-zero vectors, then which of the following

statement(s) is/are true?

A.  form a right handed system

B.  form a right handed system

C. 

D. 

Answer: C::D

Watch Video Solution

a × (b × c), b × (c × a), c × (a × b)

c, (a × b) × , a × b

a ⋅ b + b ⋅ c + c ⋅ a < 0, if a + b + c = 0

= − 1, if a + b + c = 0
(a × b) ⋅ (b × c)

(b × c) ⋅ (a × c)

https://dl.doubtnut.com/l/_EfRyta1L4H2M
https://dl.doubtnut.com/l/_h9TZXVDYOkMz
https://dl.doubtnut.com/l/_Qy5eWpQagavV


25. Let  be two non- zero perpendicular vectors. A vector 

satisfying the equation  can be 


a . 


b. 


c. 


d. 

A. 

B. 

C. 

D. 

Answer: A::B::C::D

Watch Video Solution

→
a and

→
b

→
r

→
r ×

→
b =

→
a

b −
a × b

|b|
2

2b −
a × b

|b|2

|a|b −
a × b

|b|2

|b|b −
a × b

|b|
2

b −
a × b

|b|
2

2b −
a × b

|b|2

|a|b −
a × b

|b|2

|b|b −
a × b

|b|2

https://dl.doubtnut.com/l/_Qy5eWpQagavV


26. If a and b are any two unit vectors, then the possible integers in the

range of , is/are

A. 

B. 

C. 

D. 

Answer: B::C::D

Watch Video Solution

+ 2|a − b|
3|a + b|

2

2

3

4

5

27. If a is perpendicular to b and p is non-zero scalar such that

, then r =

Watch Video Solution

pr + (r ⋅ b)a = c

https://dl.doubtnut.com/l/_36qK7fSbfA7D
https://dl.doubtnut.com/l/_zMibMiMrtBUy


28. In a four-dimensional space
 where unit vectors along the axes are

 and , and 
 are four non-zero vectors such that

no vector can be expressed as a linear combination of others and

then

A. 

B. 

C. 

D. 

Answer: A::B::D

Watch Video Solution

î, ĵ, k̂ l̂
→
a 1,

→
a 2,

→
a 3,

→
a 4

(λ − 1)(
→
a 1 −

→
a 2) + μ(

→
a 2 +

→
a 3) + γ(

→
a 3 +

→
a 4 − 2

→
a 2) +

→
a 3 + δ

→
a 4

λ = 1

μ =
−2

3

λ =
2

3

δ =
1

3

29. A vector(d) is equally inclined to three vectors

. Let x, y, z be three vectors

in the plane a, b:b, c:c, a respectively, then

a = î − ĵ + k̂, b = 2 î + ĵ and c = 3ĵ − 2k̂

https://dl.doubtnut.com/l/_7Oavub7DATe7
https://dl.doubtnut.com/l/_wgG40ufKvHC2


A. 

B. 

C. 

D.  where 

Answer: C::D

Watch Video Solution

x ⋅ d = 14

y ⋅ d = 3

z ⋅ d = 0

r ⋅ d = 0, r = λx + μy + δz

30. Find the nth term of AP whose first term is 12 and common difference

is 7.

Watch Video Solution

31. Given three vectors a,b and c are non-zero and non-coplanar vectors.

Then which of the following are coplanar.

A. a + b, b + c, c + a

https://dl.doubtnut.com/l/_wgG40ufKvHC2
https://dl.doubtnut.com/l/_APizLyQnbwaE
https://dl.doubtnut.com/l/_fqoUFaIQjgSY


B. 

C. 

D. 

Answer: B::C::D

Watch Video Solution

a − b, b + c, c + a

a + b, b − c, c + a

a + b, b + c, c − a

32. Find the nth term of GP if the first term is 7 and common ratio is 3.

Watch Video Solution

33. If vectors  are two adjecent sides of a paralleogram, then

the vector representing the altitude of the parallelogram which is

perpendicular to is

A. 

B. 

→
a and

→
b

→
a

b +
b × a

|a|2

b
a ⋅ b

|b|2

https://dl.doubtnut.com/l/_fqoUFaIQjgSY
https://dl.doubtnut.com/l/_if6UvuLJC677
https://dl.doubtnut.com/l/_89XZ8yqasPqS


C. 

D. 

Answer: C::D

Watch Video Solution

b − b
a ⋅ b

|b|2

a × (b × a)

|a|2

34. Let a, b, c be three vectors such that each of them are non-collinear,

a+b and b+c are collinear with c and a respectively and a+b+c=k. Then (|k|,

|k|) lies on

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

y2 = 4ax

x2 + y2 − ax − by = 0

x2 − y2 = 1

|x| + |y| = 1

https://dl.doubtnut.com/l/_89XZ8yqasPqS
https://dl.doubtnut.com/l/_UyYegUXn3KgN


35. If a, b and c are non-collinear unit vectors also b, c are non-collinear

and , then

A. angle between a and c is 

B. angle between b and c is 

C. angle between a and b is 

D. b is perpendicular to c

Answer: A::C

Watch Video Solution

2a × (b × c) = b + c

60∘

30∘

120∘

36. If

and matrix , then c

A. (a)

a = (2 î + 3ĵ + 6k̂) : b = (6 î + 2ĵ − 3k̂) : c = c1 î + c2 ĵ + c2k̂
1

7

1

7

A =

⎡
⎢
⎢
⎣

−

c1 c2 c3

⎤
⎥
⎥
⎦

and AAT = I

2
7

3
7

6
7

6
7

2
7

3
7

3 î + 6ĵ + 2k̂

7

https://dl.doubtnut.com/l/_UyYegUXn3KgN
https://dl.doubtnut.com/l/_Ti04MlDvtZMl
https://dl.doubtnut.com/l/_4GdI5jA6fKuQ


Exercise (Statement I And Ii Type Questions)

B. (b)

C. (c)

D. (d)

Answer: B::C

Watch Video Solution

3 î − 6ĵ + 2k̂

7

−3 î + 6ĵ − 2k̂

7

−
3 î + 6ĵ + 2k̂

7

1. Statement 1: A component of
 vector 
 in the

direction
 perpendicular totehdirectin of vector 

Statement 2: A component of
 vector in the direction of

A. Both Statement-I and Statement-II are correct and Statement-II is

the correct explanation of Statement-I

→
b = 4 î + 2ĵ + 3k̂

→
a = î + ĵ + k̂is î − ĵ.

→
a = î + ĵ + k̂is2 î + 2ĵ + 2k̂.

https://dl.doubtnut.com/l/_4GdI5jA6fKuQ
https://dl.doubtnut.com/l/_CmiU9bT5C1UW


B. Both Statement-I and Statement-II are correct but Statement-II is

not the correct explanation of Statement-I

C. Statement-I is correct but Statement-II is incorrect

D. Statement-II is correct but Statement-I is incorrect

Answer: C

Watch Video Solution

2. Statement-I 

are three mutually perpendicular unit vector, then

 may be mutually

perpendicular unit vectors. 

Statement-II Value of determinant and its transpose are the same .

A. (a)Both Statement-I and Statement-II are correct and Statement-II is

the correct explanation of Statement-I

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

a1 î + b1 ĵ + c1k̂, a2 î + b2 ĵ + c2k̂ and a3 î + b3 ĵ + 3k̂

https://dl.doubtnut.com/l/_CmiU9bT5C1UW
https://dl.doubtnut.com/l/_skoTKhEYtzDI


B. (b)Both Statement-I and Statement-II are correct but Statement-II is

not the correct explanation of Statement-I

C. (c)Statement-I is correct but Statement-II is incorrect

D. (d)Statement-II is correct but Statement-I is incorrect

Answer: A

Watch Video Solution

3. Consider three vectors  and 
 Statement 1 

Statement 2: 

A. Both Statement-I and Statement-II are correct and Statement-II is

the correct explanation of Statement-I

B. Both Statement-I and Statement-II are correct but Statement-II is

not the correct explanation of Statement-I

→
a ,

→
b

→
c

→
a ×

→
b = (( î ×

→
a ).

→
b ) î + ((ĵ ×

→
a ).

→
b )ĵ + ((k̂ ×

→
a ).

→
b )k̂

→
c = ( î.

→
c ) î + (ĵ.

→
c )ĵ + (k̂.

→
c )k̂

https://dl.doubtnut.com/l/_skoTKhEYtzDI
https://dl.doubtnut.com/l/_Nwrz9c9kzrzt


C. Statement-I is correct but Statement-II is incorrect

D. Statement-II is correct but Statement-I is incorrect

Answer: A

Watch Video Solution

4. Statement 1: Distance of point D( 1,0,-1) from the plane of points A(

1,-2,0) , B ( 3, 1,2) and C( -1,1,-1) is  

Statement 2: volume of tetrahedron formed by the points A,B, C and D is

A. Both Statement-I and Statement-II are correct and Statement-II is

the correct explanation of Statement-I

B. Both Statement-I and Statement-II are correct but Statement-II is

not the correct explanation of Statement-I

C. Statement-I is correct but Statement-II is incorrect

D. Statement-II is correct but Statement-I is incorrect

8

√229

√229
2

https://dl.doubtnut.com/l/_Nwrz9c9kzrzt
https://dl.doubtnut.com/l/_t1wJvJPbWFJm


Answer: D

Watch Video Solution

5. Statement 1: If


 then 


 Statement 2:

A. (a) Both Statement-I and Statement-II are correct and Statement-II

is the correct explanation of Statement-I

B. (b) Both Statement-I and Statement-II are correct but Statement-II is

not the correct explanation of Statement-I

C. (c) Statement-I is correct but Statement-II is incorrect

D. (d) Statement-II is correct but Statement-I is incorrect

Answer: D

→
A = 2 î + 3ĵ + 6k̂,

→
B = î + ĵ − 2k̂and

→
C = î + 2ĵ + k̂,

∣
∣∣
∣

→
A × (

→
A × (

→
A ×

→
B))

.
→
C

∣
∣
∣
∣

= 243.

∣
∣∣
∣

→
A × (

→
A × (

→
A ×

→
B))

.
→
C

∣
∣
∣
∣

=
∣
∣
∣

→
A

∣
∣
∣

2∣
∣
∣
[

→
A

→
B

→
C ]

∣
∣
∣
.

https://dl.doubtnut.com/l/_t1wJvJPbWFJm
https://dl.doubtnut.com/l/_3W7bWfKi5FUU


Watch Video Solution

6. Statement-I The number of vectors of unit length and perpendicular to

both the vectors  is zero. 


Statement-II a and b are two non-zero and non-parallel vectors it is true

that  is perpendicular to the plane containing a and b

A. Both Statement-I and Statement-II are correct and Statement-II is

the correct explanation of Statement-I

B. Both Statement-I and Statement-II are correct but Statement-II is

not the correct explanation of Statement-I

C. Statement-I is correct but Statement-II is incorrect

D. Statement-II is correct but Statement-I is incorrect

Answer: D

Watch Video Solution

î + ĵ and ĵ + k̂

a × b

https://dl.doubtnut.com/l/_3W7bWfKi5FUU
https://dl.doubtnut.com/l/_LQb0rpLazDP2


7. Statement-I : If  are non-collinear

points. Then, every point (x, y) in the plane of , can be expressed

in the form  


Statement-II  The condition for coplanarity of four A(a), B(b), C(c),

D(d) is that there exists scalars l, m, n, p not all zeros such that

 where .

A. Both Statement-I and Statement-II are correct and Statement-II is

the correct explanation of Statement-I

B. Both Statement-I and Statement-II are correct but Statement-II is

not the correct explanation of Statement-I

C. Statement-I is correct but Statement-II is incorrect

D. Statement-II is correct but Statement-I is incorrect

Answer: A

Watch Video Solution

(S1) A(x1, y1), B(x2, y2), C(x3, y3)

△ ABC

( , )
kx1 + lx2 + mx3

k + l + m

ky1 + ly2 + my3

k + l + m

(S2)

la + mb + nc + pd = 0 l + m + n + p = 0

https://dl.doubtnut.com/l/_HvPMgK8mOrLA
https://dl.doubtnut.com/l/_T3bzrOoanH3u


8. If a, b are non-zero vectors such that , then 


Statement-I Least value of  is . 


Statement-II The expression  is least when magnitude of

b is .

A. Both Statement-I and Statement-II are correct and Statement-II is

the correct explanation of Statement-I

B. Both Statement-I and Statement-II are correct but Statement-II is

not the correct explanation of Statement-I

C. Statement-I is correct but Statement-II is incorrect

D. Statement-II is correct but Statement-I is incorrect

Answer: A

Watch Video Solution

|a + b| = |a − 2b|

a ⋅ b +
4

|b|2 + 2
2√2 − 1

a ⋅ b +
4

|b|
2

+ 2

√2 tan( )
π

8

9. Statement-I If

a = 3 î − 3ĵ + k̂, b = − î + 2ĵ + k̂ and c = î + ĵ + k̂ and d = 2 î − ĵ

https://dl.doubtnut.com/l/_T3bzrOoanH3u
https://dl.doubtnut.com/l/_SE1ejIKdY1rt


, then there exist real numbers  such that  


Statement-II a, b, c, d are four vectors in a 3-dimensional space. If b, c, d

are non-coplanar, then there exist real numbers  such that 

A. Both Statement-I and Statement-II are correct and Statement-II is

the correct explanation of Statement-I

B. Both Statement-I and Statement-II are correct but Statement-II is

not the correct explanation of Statement-I

C. Statement-I is correct but Statement-II is incorrect

D. Statement-II is correct but Statement-I is incorrect

Answer: B

Watch Video Solution

α, β, γ a = αb + βc + γd

α, β, γ

a = αb + βc + γd.

10. Statement 1: Let 
 be the position vectors of four

points 
 and 
 Then points 

→
a ,

→
b ,

→
c and

→
d

A, B, CandD 3
→
a − 2

→
b + 5

→
c − 6

→
d = 0.

https://dl.doubtnut.com/l/_SE1ejIKdY1rt
https://dl.doubtnut.com/l/_h5FOvvVQJBL3



 are coplanar.
 Statement 2: Three
 non-zero, linearly

dependent coinitial vector 
 are coplanar.
 Then 


are scalars.

A. Both Statement-I and Statement-II are correct and Statement-II is

the correct explanation of Statement-I

B. Both Statement-I and Statement-II are correct but Statement-II is

not the correct explanation of Statement-I

C. Statement-I is correct but Statement-II is incorrect

D. Statement-II is correct but Statement-I is incorrect

Answer: A

Watch Video Solution

A, B, C, andD

(
→
P Q,

→
P Rand

→
P S)

→
P Q = λ

→
P R + μ

→
P S, whereλandμ

11. If  is a vector satisfying 

. 


a = î + ĵ − k̂, b = 2 î + ĵ − 3k̂ and r

2r + ⋊ a = b

https://dl.doubtnut.com/l/_h5FOvvVQJBL3
https://dl.doubtnut.com/l/_B8u23yhkSpyP


Statement-I r can be expressed in terms of a, b and . 


Statement-II .

A. (a)Both Statement-I and Statement-II are correct and Statement-II is

the correct explanation of Statement-I

B. (b)Both Statement-I and Statement-II are correct but Statement-II is

not the correct explanation of Statement-I

C. (c)Statement-I is correct but Statement-II is incorrect

D. (d)Statement-II is correct but Statement-I is incorrect

Answer: A

Watch Video Solution

a × b

r = (7 î + 5ĵ − 9k̂ + a × b)
1

7

12. Let  be unit vectors at an angle  with each other. If 

 then 


Statement-I  

Statement-II [x y z]=0, if x=y or y=z or z=x

â and b̂
π

3

(â × (b̂ × ĉ)) ⋅ (â × ĉ) = 5

[âb̂ĉ] = 10

https://dl.doubtnut.com/l/_B8u23yhkSpyP
https://dl.doubtnut.com/l/_8UCySdAqxbJ6


Exercise (Passage Based Questions)

A. Both Statement-I and Statement-II are correct and Statement-II is

the correct explanation of Statement-I

B. Both Statement-I and Statement-II are correct but Statement-II is

not the correct explanation of Statement-I

C. Statement-I is correct but Statement-II is incorrect

D. Statement-II is correct but Statement-I is incorrect

Answer: B

Watch Video Solution

1. Consider three vectors

 and let  be

a unit vector, then  are


a. linealy dependent 

→
p = î + ĵ + k̂,

→
q = 2 î + 4ĵ − k̂ and

→
r = î + ĵ + 3k̂

→
s

→
p ,

→
q and

→
r

https://dl.doubtnut.com/l/_8UCySdAqxbJ6
https://dl.doubtnut.com/l/_lwk4D5bYAveW


b. can form the sides of a possible triangle 

c. such that the vectors (q-r) is orthogonal to p

d. such that each one of these can be expressed as a linear combination

of the other two

A. linealy dependent

B. can form the sides of a possible triangle

C. such that the vectors (q-r) is orthogonal to p

D. such that each one of these can be expressed as a linear

combination of the other two

Answer: C

Watch Video Solution

2. Consider three vectors

 and let s be a unit

vector, then 

Q. If , then (u+v+w) is equal to

p = î + ĵ + k̂, q = 2 î + 4ĵ − k̂ and r = î + ĵ + 3k̂

(p × q) × r = up + vq + wr

https://dl.doubtnut.com/l/_lwk4D5bYAveW
https://dl.doubtnut.com/l/_V0HA7SPjl6A8


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

8

2

−2

4

3. Consider three vectors

 and let s be a unit

vector, then Q. The magnitude of the vector

 is

A. A. 

B. B. 

C. C. 

D. D. 

p = î + ĵ + k̂, q = 2 î + 4ĵ − k̂ and r = î + ĵ + 3k̂

(p ⋅ s)(q × r) + (q ⋅ s)(r × p) + (r ⋅ s)(p × q)

4

8

18

2

https://dl.doubtnut.com/l/_V0HA7SPjl6A8
https://dl.doubtnut.com/l/_7ebzidlfE4Po


Answer: A

Watch Video Solution

4. Consider the three vectors p, q, r such that

 


Q.The value of [p q r] is

A. 

B. 

C. 

D. greater than 0

Answer: B

Watch Video Solution

p = î + ĵ + k̂ and q = î − ĵ + k̂, p × r = q + cp and p ⋅ r = 2

5√2c

|r|

−
8

3

0

https://dl.doubtnut.com/l/_7ebzidlfE4Po
https://dl.doubtnut.com/l/_VCDB9QAesatl


5. Consider the three vectors p, q, r such that

 


Q.The value of [p q r] is

A. 

B. a unit vector

C. independent, as [p q r]

D. 

Answer: D

Watch Video Solution

p = î + ĵ + k̂ and q = î − ĵ + k̂, p × r = q + cp and p ⋅ r = 2

c( î − 2ĵ + k̂)

−
î − 2ĵ + k̂

2

6. Consider the three vectors p, q, r such that

 


Q.The value of [p q r] is

A. are collinear

p = î + ĵ + k̂ and q = î − ĵ + k̂, p × r = q + cp and p ⋅ r = 2

https://dl.doubtnut.com/l/_dDe4o8vnrJMk
https://dl.doubtnut.com/l/_rxf1Rt4rDkVW


B. are coplanar

C. represent the coterminus edges of a tetrahedron whose volume is c

cu. Units

D. represent the coterminus edges of a parallelopiped whose volume

is c cu. Units

Answer: C

Watch Video Solution

7. Let  are two points on the curve 

 and P is also on the 

 lies inside the given circle such that its abscissa is an

integer.

a.  


b. 


c. 


d. 

P , Q

y = log (x − 0.5) + log2 √4x24x + 11
2

x2 + y2 = 10, Q

(1, 2)

(2, 4)

(3, 1)

(3, 5)

https://dl.doubtnut.com/l/_rxf1Rt4rDkVW
https://dl.doubtnut.com/l/_fB4m9hVgeBo7


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(1, 2)

(2, 4)

(3, 1)

(3, 5)

8. Let P and Q are two points on the curve

 and P is also on the circle 

. Q lies inside the given circle such that its abscissa is an

integer. 

Q. , O being the origin is


a. 4 or 7

b. 4 or 2

c. 2 or 3

d. 7 or 8

y = log (x − 0.5) + log2 √4x2 − 4x + 11
2

x2 + y2 = 10

OP ⋅ OQ

https://dl.doubtnut.com/l/_fB4m9hVgeBo7
https://dl.doubtnut.com/l/_LCeL0qxSMzXa


A. 4 or 7

B. 4 or 2

C. 2 or 3

D. 7 or 8

Answer: A

Watch Video Solution

9. Let  are two points on the curve 

 and P is also on the 

 lies inside the given circle such that its abscissa is an

integer.so x coordinate of P are

A. 

B. 

C. 

D. 3

P , Q

y = log (x − 0.5) + log2 √4x2 − 4x + 11
2

x2 + y2 = 10, Q

1

4

0

https://dl.doubtnut.com/l/_LCeL0qxSMzXa
https://dl.doubtnut.com/l/_9Cb9Lx5bNnQD


Answer: D

Watch Video Solution

10. If a, b, c are three given non-coplanar vectors and any arbitratry vector

r is in space, where 

 


Q. The vector r is expressible in the form

A. (a)

B. (b)

C. (c)

D. (d)

Answer: D

Watch Video Solution

Δ1 =

∣
∣

∣
∣

r ⋅ a b ⋅ a c ⋅ a

r ⋅ b b ⋅ b c ⋅ b

r ⋅ c b ⋅ c c ⋅ c

∣
∣

∣
∣

: Δ2 =

∣
∣

∣
∣

a ⋅ a r ⋅ a c ⋅ a

a ⋅ b r ⋅ b c ⋅ b

a ⋅ c r ⋅ c c ⋅ c

∣
∣

∣
∣

Δ3 =

∣
∣

∣
∣

a ⋅ a b ⋅ a r ⋅ a

a ⋅ b b ⋅ b r ⋅ b

a ⋅ c b ⋅ c r ⋅ c

∣
∣

∣
∣

, Δ4 =

∣
∣

∣
∣

a ⋅ a b ⋅ a c ⋅ a

a ⋅ b b ⋅ b c ⋅ b

a ⋅ c c ⋅ c c ⋅ c

∣
∣

∣
∣

r = a + b + c
Δ1

2Δ

Δ2

2Δ

Δ3

2Δ

r = a + b + c
2Δ1

Δ

2Δ2

Δ

2Δ3

Δ

r = a + b + c
Δ

Δ1

Δ

Δ2

Δ

Δ3

r = a + b + c
Δ1

Δ

Δ2

Δ

Δ3

Δ

https://dl.doubtnut.com/l/_9Cb9Lx5bNnQD
https://dl.doubtnut.com/l/_vlou9H73na9d


11. If a, b, c are three given non-coplanar vectors and any arbitratry vector

r is in space, where 

 


Q. The vector r is expressible in the form

A. 

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

Δ1 =

∣
∣

∣
∣

r ⋅ a b ⋅ a c ⋅ a

r ⋅ b b ⋅ b c ⋅ b

r ⋅ c b ⋅ c c ⋅ c

∣
∣

∣
∣

: Δ2 =

∣
∣

∣
∣

a ⋅ a r ⋅ a c ⋅ a

a ⋅ b r ⋅ b c ⋅ b

a ⋅ c r ⋅ c c ⋅ c

∣
∣

∣
∣

Δ3 =

∣
∣

∣
∣

a ⋅ a b ⋅ a r ⋅ a

a ⋅ b b ⋅ b r ⋅ b

a ⋅ c b ⋅ c r ⋅ c

∣
∣

∣
∣

, Δ4 =

∣
∣

∣
∣

a ⋅ a b ⋅ a c ⋅ a

a ⋅ b b ⋅ b c ⋅ b

a ⋅ c c ⋅ c c ⋅ c

∣
∣

∣
∣

r = a + b + c
[rbc]

2[abc]

[rbc]

2[abc]

[rbc]

2[abc]

r = a + b + c
2[rbc]

[abc]

2[rbc]

[abc]

2[rbc]

[abc]

r = ([rbc]a + [rca]b + [rab]c)
1

[abc]

12. If a, b, c are three given non-coplanar vectors and any arbitratry vector

r is in space, where Δ1 =
∣
∣

∣
∣

r ⋅ a b ⋅ a c ⋅ a

r ⋅ b b ⋅ b c ⋅ b

r ⋅ c b ⋅ c c ⋅ c

∣
∣

∣
∣

: Δ2 =
∣
∣

∣
∣

a ⋅ a r ⋅ a c ⋅ a

a ⋅ b r ⋅ b c ⋅ b

a ⋅ c r ⋅ c c ⋅ c

∣
∣

∣
∣

https://dl.doubtnut.com/l/_ClOZpg6DAt2B
https://dl.doubtnut.com/l/_TZRss3Lw4KTo


 


Q. The vector r is expressible in the form

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

Δ3 =

∣
∣

∣
∣

a ⋅ a b ⋅ a r ⋅ a

a ⋅ b b ⋅ b r ⋅ b

a ⋅ c b ⋅ c r ⋅ c

∣
∣

∣
∣

, Δ4 =

∣
∣

∣
∣

a ⋅ a b ⋅ a c ⋅ a

a ⋅ b b ⋅ b c ⋅ b

a ⋅ c c ⋅ c c ⋅ c

∣
∣

∣
∣

a = [(a ⋅ a)(b × c) + (b ⋅ b)(c × a) + c ⋅ c(a × b)]
1

[abc]

a = [(a ⋅ a)(b × c) + (b ⋅ a)(c × a) + (a ⋅ a)(a × b)]
1

[abc]

a = [(a ⋅ a)(b × c) + (a ⋅ b)(c × a) + (c ⋅ a)(a × b)]

13. If a, b, c are three given non-coplanar vectors and any arbitratry vector

r is in space, where 

 


Q. The vector r is expressible in the form

Δ1 =

∣
∣

∣
∣

r ⋅ a b ⋅ a c ⋅ a

r ⋅ b b ⋅ b c ⋅ b

r ⋅ c b ⋅ c c ⋅ c

∣
∣

∣
∣

: Δ2 =

∣
∣

∣
∣

a ⋅ a r ⋅ a c ⋅ a

a ⋅ b r ⋅ b c ⋅ b

a ⋅ c r ⋅ c c ⋅ c

∣
∣

∣
∣

Δ3 =
∣
∣

∣
∣

a ⋅ a b ⋅ a r ⋅ a

a ⋅ b b ⋅ b r ⋅ b

a ⋅ c b ⋅ c r ⋅ c

∣
∣

∣
∣

, Δ4 =
∣
∣

∣
∣

a ⋅ a b ⋅ a c ⋅ a

a ⋅ b b ⋅ b c ⋅ b

a ⋅ c c ⋅ c c ⋅ c

∣
∣

∣
∣

https://dl.doubtnut.com/l/_TZRss3Lw4KTo
https://dl.doubtnut.com/l/_s7tchBJsKBje


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(p × q)[a × bb × cc × a]

2(p × q)[a × bb × cc × a]

4(p × q)[a × bb × cc × a]

(p × q)√[a × bb × cc × a]

14. Let  be a decreasing function 

 such that  are

the two smallest sides of a triangle ABC whose circumcentre lies outside

the triangle  Q. Which of the following is true (for 

A. (a) , 

B. (b) , 

C. (c) , 

D. (d) , 

g(x) = ∫
x

0
(3t2 + 2t + 9)dt and f(x)

∀x ≥ 0 AB = f(x) î + g(x) ĵ and AC = g(x) î + f(x) ĵ

∀c > 0. x ≥ o)

f(x) > 0 g(x) < 0

f(x) < 0 g(x) < 0

f(x) > 0 g(x) > 0

f(x) < 0 g(x) > 0

https://dl.doubtnut.com/l/_s7tchBJsKBje
https://dl.doubtnut.com/l/_VZWtGrnvckvR


Answer: D

Watch Video Solution

15. Let  be a decreasing function 

 such that  are

the two smallest sides of a triangle ABC whose circumcentre lies outside

the triangle  then,

Watch Video Solution

g(x) = ∫
x

0
(3t2 + 2t + 9)dt and f(x)

∀x ≥ 0 AB = f(x) î + g(x) ĵ and AC = g(x) î + f(x) ĵ

∀c > 0

16. Let x, y, z be the vector, such that  and x, y, z

make angles of  with each other also, 

 . The value of z is

A. 

B. 

C. 

|x| = |y| = |z| = √2

60∘

x × (y × z) = a and y × (z × x) = bx × y = c,

(a + b) × x − (a + b)

(a + b) − (a + b) × c

{(a + b) × c − (a + b)}
1
2

https://dl.doubtnut.com/l/_VZWtGrnvckvR
https://dl.doubtnut.com/l/_6R30zSoM8y2P
https://dl.doubtnut.com/l/_PlfBPiDst9rj


D. None of these

Answer: C

Watch Video Solution

17. Let x,y,z be the vector, such that  and x,y,z make

angles of  with each other. If ,  and

 


The value of y is:

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

|x| = |y| = |z| = √2

60∘ x × (y × z) = a y × (z × x) = b

(x × y) = c

[(a + b) + (a + b) × c]
1

2

2[(a + b) + (a + b) × c]

4[(a + b) + (a + b) × c]

https://dl.doubtnut.com/l/_PlfBPiDst9rj
https://dl.doubtnut.com/l/_h2hzVA2tuMCa


18. Let x, y, z be the vector, such that  and x, y, z

make angles of  with each other also, 

 . The value of z is

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

|x| = |y| = |z| = √2

60∘

x × (y × z) = a and y × (z × x) = bx × y = c,

[(b − a) × c + (a + b)]
1

2

[(b − a) + c × (a + b)]
1

2

[(b − a) × c + (a + b)]

19. Let a, b, c are non-zero unit vectors inclined pairwise with the same

angle , p, q, r are non zero scalars satisfying

 Q. Volume of parallelopiped with edges a,

b, c is

θ

a × b + b × c = pa + qb + rc

https://dl.doubtnut.com/l/_JFoMigsXwhxM
https://dl.doubtnut.com/l/_ak6iwfUUava6


A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

p + (q + r)cos θ

(p + q + r)cos θ

2p − (q + r)cos θ

20. Let a, b, c are non-zero unit vectors inclined pairwise with the same

angle , p, q, r are non zero scalars satisfying

 Q. The value of  is

A. 

B. 2[a b c]

C. 

D. None of these

θ

a × b + b × c = pa + qb + rc ( + 2 cos θ)
q

p

1

0

https://dl.doubtnut.com/l/_ak6iwfUUava6
https://dl.doubtnut.com/l/_xEBs57Jgt1dD


Answer: C

Watch Video Solution

21. a, b, c are non-zero unit vectors inclined pairwise with the same angle

, p, q, r are non-zero scalars satisfying 

Now, answer the following questions. Q.  is equal to 


a. 


b. 


c. 


d. None of these

A. 

B. 

C. 

D. None of these

Answer: B

θ a × b + b × c = pa + qb + rc.

|(q + p)cos θ + r|

(1 + cos θ)(√1 − 2 cos θ)

2 sin2( )√(1 + 2 cos θ)
θ

2

(1 − sin θ)√1 + 2 cos θ)

(1 + cos θ)(√1 − 2 cos θ)

2 sin2( )√(1 + 2 cos θ)
θ

2

(1 − sin θ)√1 + 2 cos θ)

https://dl.doubtnut.com/l/_xEBs57Jgt1dD
https://dl.doubtnut.com/l/_RvVzwCjzHjJi


Product of Vectors Exercise 5 : Matching Type Questions

Watch Video Solution

1. Given two vectors  Find their

dot product.

Watch Video Solution

a = î + 2ĵ + 2k̂ and b = î + ĵ + 2k̂.

2. Volume of parallelopiped formed by vectors  is 

 sq.units. then the volumn formed by the vector a b and c is

Watch Video Solution

a × b, b × c and c × a

36

https://dl.doubtnut.com/l/_RvVzwCjzHjJi
https://dl.doubtnut.com/l/_kRcthoiaWi3H
https://dl.doubtnut.com/l/_BuSCd6KGdulF


3. Match the statements of Column I with values of Column II. 

Watch Video Solution

4. Find the solutions of the trigonometric equation tan3x=1.

Watch Video Solution

5. Find the solution of trigonometric equation sin 5x=1.

W t h Vid S l ti

https://dl.doubtnut.com/l/_ANb6GDpqQXez
https://dl.doubtnut.com/l/_Lh9B93hfWU91
https://dl.doubtnut.com/l/_Wh18MMEo46rj


Exercise (Single Integer Answer Type Questions)

Watch Video Solution

1. Let  are three unit vectors, the angle between  is

twice that of the angle between , then  is

equal to

Watch Video Solution

û, v̂ and ŵ û and v̂

û and ŵ and v̂ and ŵ [ûv̂ŵ]

2. If a, b and c are three vectors such that [a b c]=1, then find the value of

[a+b b+c c+a]+[   ]

Watch Video Solution

a × b b × c c × a

3. If  are the three unit vector and  are scalars such

that  If is given that  makes

equal angle with both , then evaluate .

â, b̂ and ĉ α, β and γ

ĉ = αâ + βb̂ + γ(â × b̂). â ⋅ b̂ = o and ĉ

â and b̂ α2 + β2 + γ2

https://dl.doubtnut.com/l/_Wh18MMEo46rj
https://dl.doubtnut.com/l/_eVz9Qvq0zUEV
https://dl.doubtnut.com/l/_k4SNNRif2sQT
https://dl.doubtnut.com/l/_0j4lXIb7YhKq


Watch Video Solution

4. The three vectors  taken two at a time form three

planes, The three unit vectors drawn perpendicular to these planes form

a parallelopiped of volume:
________________

Watch Video Solution

î + ĵ, ĵ + k̂, k̂ + î

5. Let  be a unit vector coplanar with 

 such that  is perpendicular to a . If

P be the projection of  along, where  then find k.

Watch Video Solution

ĉ

a = î − ĵ + 2k̂ and b = 2 î − ĵ + k̂ ĉ

ĉ p =
√11

k

6. Let a, b and c are three vectors hacing magnitude 1, 2 and 3 respectively

satisfying the relation [a b c]=6. If  is a unit vector coplanar with b and c

such that , then evaluate .

W h Vid S l i

d̂

b ⋅ d̂ = 1 |(a × c) ⋅ d|2 + ∣∣(a × c) × d̂ ∣∣
2

https://dl.doubtnut.com/l/_0j4lXIb7YhKq
https://dl.doubtnut.com/l/_vT6JHc4kpuT8
https://dl.doubtnut.com/l/_7f1gEGW1Yqou
https://dl.doubtnut.com/l/_ycrRSUqWLPcq


Watch Video Solution

7. Let 

are vertices of a triangle and its median through A is equally inclined to

the positive directions of the axes, the value of  is

Watch Video Solution

A(2 î + 3ĵ + 5k̂), B( − î + 3ĵ + 2k̂) and C(λî + 5ĵ + μk̂)

2λ − μ

8. If V is the volumes of the parallelopiped having three coterminous

edges as a,b and c, then the volume of parallelopipied having three

coterminous edges as

is

Watch Video Solution

α = (a ⋅ a)a + (a ⋅ b)b + (a ⋅ c)c, β = (a ⋅ b)a + (b ⋅ b)b + (b ⋅ c)c and γ =

9. If  are vectors perpendicular to each other and 

, then the least value of  is

→
a ,

→
b

∣
∣
→
a ∣

∣ = 2,
∣
∣
∣

→
b

∣
∣
∣

= 3,
→
c ×

→
a =

→
b 2∣

∣
→
c −

→
a ∣

∣

https://dl.doubtnut.com/l/_ycrRSUqWLPcq
https://dl.doubtnut.com/l/_W5elXfhTu8C1
https://dl.doubtnut.com/l/_9Uq3tKxHUOG4
https://dl.doubtnut.com/l/_MaN4WRZmjL6X


Watch Video Solution

10. M and N are mid-point of the diagnols AC and BD respectivley of

quadrilateral ABCD, then =

Watch Video Solution

¯̄̄ ¯̄¯AB + ¯̄¯̄¯̄AD + ¯̄̄ ¯̄¯CB + ¯̄¯̄¯̄CD

11. If . If vectors a, b and c are forming a

right handed system, then the volume of tetrahedron formed by vectors

 is

Watch Video Solution

a × b = c, b × c = a, c × a = b

3a − 2b + 2c, − a − 2c and 2a − 3b + 4c

12. Let  and  be unit vectors inclined at  with each other. If 

, then  is equal to

Watch Video Solution

→
a

→
c π/3

(
→
a × (

→
b ×

→
c )). (

→
a ×

→
c ) = 5 [

→
a

→
b

→
c ]

https://dl.doubtnut.com/l/_MaN4WRZmjL6X
https://dl.doubtnut.com/l/_grNcG6Jozjqt
https://dl.doubtnut.com/l/_XiUVVmUNuPYh
https://dl.doubtnut.com/l/_vjZOcUFqjI6G
https://dl.doubtnut.com/l/_IzdmHjwEDUkl


13. Volume of parallelopiped formed by vectors  is 

 sq.units. then the volumn formed by the vector a b and c is

Watch Video Solution

a × b, b × c and c × a

36

14. If  are two perpendicular unit vectors such that 

, then the value of  is.

Watch Video Solution

α and β

x = β̂ − (α × x) 4|x|
2

15. The volume of the tetrahedron whose vertices are the points with

position vectors

 is 22, then

the digit at unit place of  is.

Watch Video Solution

î + ĵ + k̂, − î − 3ĵ + 7k̂, î + 2ĵ − 7k̂ and 3 î − 4ĵ + λk̂

λ

https://dl.doubtnut.com/l/_IzdmHjwEDUkl
https://dl.doubtnut.com/l/_W8pI13iXYG2c
https://dl.doubtnut.com/l/_L8U4E7ZeRbqD


Exercise (Subjective Type Questions)

16. The volume of a tetrahedron
 formed by the coterminous edges


 is 3. Then the volume of the parallelepiped
 formed by the

coterminous edges 
is

Watch Video Solution

→
a ,

→
b , and

→
c

→
a +

→
b ,

→
b +

→
c and

→
c +

→
a

1. For any two vectors  and , prove that  Also write

the name of this inequality.

Watch Video Solution

→
a

→
b

∣
∣
∣
→
a .

→
b

∣
∣
∣

≤ ∣
∣
→
a ∣

∣
∣
∣
∣

→
b

∣
∣
∣

2.  and  are two points on the curve  in the rectangular

cartesian coordinate system such that .

where  is the unit vector along the positive direction of the x-axis. Then

W t h Vid S l ti

P Q y = 2x+ 2

¯̄̄ ¯̄¯OP . ¯̄̄C = − 1 and ¯̄¯̄̄ ¯OQ. ¯̄̄C = 2

c̄

¯̄¯̄̄ ¯OQ − 4̄ ¯̄̄ ¯̄OP =

https://dl.doubtnut.com/l/_KMck09roPX2o
https://dl.doubtnut.com/l/_itwB0Kzhmq07
https://dl.doubtnut.com/l/_5Xp3aSYglJeg


Watch Video Solution

3. O is the origin and A is a fixed point on the circle of radius 'a' with

centre O.The vector  is denoted by  . A variable point P lie on the

tangent at  Show that Hence if

 deduce the equation of tangent at A to this

circle.

Watch Video Solution

→
OA

→
a

A and
→
O P =

→
r .

→
a

→
r = a2.

P (x, y) and A(x1, y1),

4. If 
 is real constant 
 are variable angles and 


 then the least vale of 


 
b. 
c. 
d. 

Watch Video Solution

a A, BandC

√a2 − 4 tanA + a tanB + √a2 + 4 tan c = 6a,

tan2 A + tan2 b + tan2 Cis 6 10 12 3

5. Given , the edges A, B and C of triangle ABC. Find , where M

is mid-point of BC.

cos∠BAM

https://dl.doubtnut.com/l/_5Xp3aSYglJeg
https://dl.doubtnut.com/l/_RUyTjYj8aaKW
https://dl.doubtnut.com/l/_92vPCdHoQpz4
https://dl.doubtnut.com/l/_VYuGkwbVPler


Watch Video Solution

6. Distance of point  is the distance from  where  and 

 The coordinates are respectively  and 

respectively

Watch Video Solution

A(1, 4, − 2) BC, B

C (2, 1, − 2) (0, − 5, 1),

7. Given, the angles A, B and C of . Let M be the mid-point of

segment AB and let D be the foot of the bisector of . Find the ratio of 

Watch Video Solution

△ ABC

∠C

AreaOf △ CDM

Areaof △ ABC

8. In 
a point 
is taken on 
such that 
and

point 
 is taken on 
such that 
 . If 
 is the point of

intersection of the lines 
using vector method, find
the area

of 
if the area of 
is 1 unit

△ ABC, P AB AP /BP = 1/3

Q BC CQ/BQ = 3/1 R

AQandCP ,

ABC BRC

https://dl.doubtnut.com/l/_VYuGkwbVPler
https://dl.doubtnut.com/l/_Bqukl7JVrYf6
https://dl.doubtnut.com/l/_HHg7WKnM0m1a
https://dl.doubtnut.com/l/_LciYPHNQBXow


Watch Video Solution

9. Which of the following statements are True or False :

If the diaonals of a quadilateral are equal and bisect each other at right

angles then the quadrilateral is a square.

Watch Video Solution

10. Two forces  are specified relative to a

general cartesian form. Their points of application are respectivel, A=(1, 1)

and B=(2, 4). Find the coordinates of the resultant and the equation of

the straight line l containing it.

Watch Video Solution

F1 = {2, 3} and F2 = {4, 1}

11. A non zero vector  is parallel to the line of intersection of the plane

determined by the vectors and the plane determined by the

vectors . The angle between  and  can be

→
a

î, î + ĵ

î − ĵ, î + k̂
→
a î − 2ĵ + 2k̂

https://dl.doubtnut.com/l/_LciYPHNQBXow
https://dl.doubtnut.com/l/_vg3m5U7nMRwa
https://dl.doubtnut.com/l/_XP1zEyexfY8V
https://dl.doubtnut.com/l/_BQMbtn90uXhI


Watch Video Solution

12. Vector 
 turns through a right angle
 passing

through the positive x-axis on the way. Show that the vector in its new

position is


Watch Video Solution

→
OA = î + 2ĵ + 2k̂

.
4 î − ĵ − k̂

√2

13. Let 
 be unit vectors such that 
 and 


Find the value of 

Watch Video Solution

→
u and

→
v

→
u ×

→
v +

→
u =

→
w

→
w ×

→
u =

→
v . [

→
u

→
v

→
w ].

14. A, B and C are three vectors given by

. Then, find R, which satisfies the

relation .

Watch Video Solution

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

R × B = C × B and R ⋅ A = 0

https://dl.doubtnut.com/l/_BQMbtn90uXhI
https://dl.doubtnut.com/l/_NcQLorbyMIEb
https://dl.doubtnut.com/l/_COLipLaVeZRD
https://dl.doubtnut.com/l/_ojrcRcf21cOQ


15. If  [x a b]=1 and , then find x in terms of a

and b.

Watch Video Solution

x ⋅ a = 0, x ⋅ b = 1, a ⋅ b ≠ 0

16. Let  be unit vectors such that 

and . Find x, y and z in terms of a, b and c.

Watch Video Solution

x̂, ŷ and ẑ

x̂ + ŷ + ẑ = a. x̂ × (ŷ × ẑ) = b, (x̂ × ŷ) × ẑ = c, a ⋅ x̂ = , a ⋅ ŷ =
3

2
7
4

|a| = 2

17. Let p, q, r be three mutually perpendicular vectors of the same

magnitude. If a vector x satisfies th equation

 Then x is given

by :

Watch Video Solution

px((x − q)xp) + qx((x − r)xq) + rx((x − p)xr) = 0

https://dl.doubtnut.com/l/_ojrcRcf21cOQ
https://dl.doubtnut.com/l/_NTedzVIg7G15
https://dl.doubtnut.com/l/_rzgBOhtYZQCM
https://dl.doubtnut.com/l/_td6D9qMIfchE


Exercise (Questions Asked In Previous 13 Years Exam)

18. Given vectors  where O is the centre

of circle circumscribed about , then find vector 

Watch Video Solution

¯̄̄CB = ā, ¯̄̄CA = b̄ and ¯̄̄CO = x̄

ΔABC x̄

1. Let O be the origin and let PQR be an arbitrary triangle. The point S is

such that

Then the triangle PQR has S as its

A. centroid

B. orthogonal

C. incentre

D. circumcentre

Answer: B

¯̄̄ ¯̄¯OP ⋅ ¯̄¯̄̄ ¯OQ + ¯̄̄ ¯̄¯OR ⋅ ¯̄̄¯̄̄OS = ¯̄̄ ¯̄¯OR ⋅ ¯̄̄ ¯̄¯OP + ¯̄¯̄̄ ¯OQ ⋅ ¯̄̄¯̄̄OS = ¯̄¯̄̄ ¯OQ ⋅ ¯̄̄ ¯̄¯OR + ¯̄̄ ¯̄¯OP ⋅ ¯̄̄¯̄̄OS

https://dl.doubtnut.com/l/_vmPT624ybU1O
https://dl.doubtnut.com/l/_waVndMnj137U


Watch Video Solution

2. Let O be the origin and  be three unit vector in the

directions of the sides  respectively , of a triangle PQR.


if the triangle PQR varies , then the manimum value of

 is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

−−→
OX,

−−→
OY ,

−−→
OZ

−−→
QR,

−−→
RP ,

−−→
PQ

cos(P + Q) + cos(Q + R) + cos(R + P )

−3

2

3

2

5

3

−5

3

3. Let 
 be the origin, and 
 be three unit vectors in the

direction of the sides 
 , 
 , 
 , respectively of a triangle PQR.


O OX, OY , OZ

QR RP PQ

https://dl.doubtnut.com/l/_waVndMnj137U
https://dl.doubtnut.com/l/_Z03PsyIk82C5
https://dl.doubtnut.com/l/_MutlJfsjLfVw



 
 (b) 
 
 (d) 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

|OX × OY | = (a)sin(P + R) sin 2R (c)sin(Q + R)

sin(P + Q).

sin(P + Q)

sin(P + R)

sin(Q + R)

sin 2R

4. Let a, b and c be three unit vectors such that

. If b is not parallel to c , then the angle

between a and b is

A. 

B. 

C. 

a × (b × c) = (b + c)
√3

2

3π

4

π

2

2π

3

https://dl.doubtnut.com/l/_MutlJfsjLfVw
https://dl.doubtnut.com/l/_1GMMpSL7Olzs


D. 

Answer: D

Watch Video Solution

5π

6

5. Let 
and 
be three non-zero vectors such that no two of them

are
 collinear and 
 . If 
 is the
 angle

between vectors 
and 
then a value of 
is :
(1) 
(2)
 
 (3)


(4) 

A. 

B. 

C. 

D. 

Answer: (a)

Watch Video Solution

→
a ,

→
b

→
c

(
→
a ×

→
b ) ×

→
c =

∣
∣
∣

→
b

∣
∣
∣
∣
∣
→
c ∣

∣
→
a

1

3
θ

→
b

→
c sin θ

2√2

3

−√2

3
2

3

−2√3

3

2√2

3

−√2

3

2

3

−
2√3

3

https://dl.doubtnut.com/l/_1GMMpSL7Olzs
https://dl.doubtnut.com/l/_3BP3qSNgVr2V


6. If 
 are unit vectors satisfying


then 
is.

Watch Video Solution

→
a ,

→
b and

→
c

∣
∣
∣
→
a −

→
b

∣
∣
∣

2

+
∣
∣
∣

→
b −

→
c

∣
∣
∣

2

+ ∣
∣
→
c −

→
a ∣

∣
2

= 9,
∣
∣
∣
2
→
a + 5

→
b + 5

→
c

∣
∣
∣

7. The vector(s) which is/are
 coplanar with vectors


 and perpendicular to vector


is/are

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

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

ĵ − k̂

− î + ĵ

î − ĵ

− ĵ + k̂

https://dl.doubtnut.com/l/_3BP3qSNgVr2V
https://dl.doubtnut.com/l/_vXQyzpmkR2uA
https://dl.doubtnut.com/l/_OXTHP1qKsKBl
https://dl.doubtnut.com/l/_VqNIf3tr1c1h


8. Let 
 be three

vectors. A vector 
 in the plane of 
whose projection on 
 is 


 is given by
 a. 
 b. 
 c. 
 d. 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

→
a = î + ĵ + k̂,

→
b = î − ĵ + k̂and

→
c = î − ĵ − k̂

→
v

→
a and

→
b ,

→
c

1

√3
î − 3ĵ + 3k̂ −3 î − 3ĵ + 3k̂ 3 î − ĵ + 3k̂

î + 3ĵ − 3k̂

î − 3ĵ + 3k̂

−3 î − 3ĵ − k̂

3 î − ĵ + 3k̂

î + 3ĵ − 3k̂

9. Two adjacent sides of a
 parallelogram 
 are given by 


 The side 
 is

rotated by an acute
angle 
in the plane of the
parallelogram so that 

ABCD

→
A B = 2 î + 10ĵ + 11k̂and

→
A D = − î + 2ĵ + 2k̂. AD

α AD

https://dl.doubtnut.com/l/_VqNIf3tr1c1h
https://dl.doubtnut.com/l/_Z2JTEgjLXL3s


becomes 
 If 
 makes a right angle with
 the side 
 then the

cosine of the
angel 
is given by

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

AD ′ . AD' AB,

α

8

9

√17
9

1

9

4√5

9

10. Let P,Q R and S be the points on the plane with position vectors

 and , respectively. The quadrilateral PQRS

must be:

A. parallelogram, which is neither a rhombus nor a rectangle

B. square

C. rectangle, but not a square

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

https://dl.doubtnut.com/l/_Z2JTEgjLXL3s
https://dl.doubtnut.com/l/_lwTOvsMWiwl9


D. rhombus, but not a square

Answer: (a)

Watch Video Solution

11. If 
 are vectors in space given
 by 


 , then find the value of 

Watch Video Solution

aandb

→
a = and

→
b =

î − 2ĵ

√5

2̂i + ĵ + 3k̂

√14

(2
→
a +

→
b )

.

[(
→
a ×

→
b ) × (

→
a − 2

→
b )].

12. If  are unit vectors such that

 then

A. a, b, c are non-coplanar

B. a, b, d are non-coplanar

C. b, d are non-parallel

→
a ,

→
b ,

→
c and

→
d

(
→
a ×

→
b ) ⋅ (

→
c ×

→
d ) = 1 and

→
a .

→
c = ,

1

2

https://dl.doubtnut.com/l/_lwTOvsMWiwl9
https://dl.doubtnut.com/l/_JUfsqwvJo24v
https://dl.doubtnut.com/l/_DWjZnvCLQCzx


D. a, d are parallel and b, c are parallel

Answer: C

Watch Video Solution

13. The edges of a parallelopiped are of unit length and are parallel to

non-coplanar unit vectors  such that 

Then, the volume of the parallelopiped is

A. a)  cu units

B. b)  cu units

C. c)  cu units

D. d)  cu units

Answer: A

Watch Video Solution

â, b̂, ĉ â ⋅ b̂ = b̂ ⋅ ĉ = ĉ ⋅ â = .
1

2

1

√2

1

2√2

√3

2

1

√3

https://dl.doubtnut.com/l/_DWjZnvCLQCzx
https://dl.doubtnut.com/l/_6RgPBQUAK32B
https://dl.doubtnut.com/l/_AyGMikOZZ8qB


14. Let two non-collinear unit vectors  form an acute angle. A

point P moves so that at any time t, time position vector,  ( where O is

the origin) is given by . When p is farthest fro origing o,

let M be the length of  be the unit vector along  .then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

→
a and

→
b

−−→
OP

â cot t + b̂ sin t

−−→
OP and û

−−→
OP

û = and M = (1 + â ⋅ b̂)
â + b̂

∣∣â + b̂∣∣

1
2

û = and M = (1 + â ⋅ b̂)
â − b̂

∣∣â − b̂∣∣

1
2

û = and M = (1 + 2â ⋅ b̂)
â + b̂

∣∣â + b̂∣∣

1
2

û = and M = (1 + 2â ⋅ b̂)
â − b̂

∣∣â − b̂∣∣

1
2

15. Let the vectors PQ,OR,RS,ST,TU and UP represent the sides of a regular

hexagon. 

Statement I:  


Statement II: 

PQ × (RS + ST ) ≠ 0

PQ × RS = 0 and PQ × ST ≠ 0

https://dl.doubtnut.com/l/_AyGMikOZZ8qB
https://dl.doubtnut.com/l/_HskH4wixPc7I


A. Both Statement-I and Statement-II are correct and Statement-II is

the correct explanation of Statement-I

B. Both Statement-I and Statement-II are correct but Statement-II is

not the correct explanation of Statement-I

C. Statement-I is correct but Statement-II is incorrect

D. Statement-II is correct but Statement-I is incorrect

Answer: C

Watch Video Solution

16. The number of distinct real
 values of 
 , for which the vectors


are coplanar is

A. 

B. 

C. 

λ

−λ2 î + ĵ + k, î − λ2 ĵ + k̂andî + ĵ − λ2k̂

0

1

±√2

https://dl.doubtnut.com/l/_HskH4wixPc7I
https://dl.doubtnut.com/l/_JfGrA3z0EdHw


D. 

Answer: C

Watch Video Solution

3

17. If  are unit vectors such that , find the

value of 

A. 

B. 

C. 

D.  are mutually perpendicular

Answer: B

Watch Video Solution

→
a ,

→
b ,

→
c

→
a +

→
b +

→
c = 0

→
a ⋅

→
b +

→
b ⋅

→
c +

→
c ⋅

→
a

a × b = b × c = c × a = 0

a × b = b × c = c × a ≠ 0

a × b = b × c = a × c = 0

a × b, b × c, c × a

https://dl.doubtnut.com/l/_JfGrA3z0EdHw
https://dl.doubtnut.com/l/_VOVG0biIMjp8


18. Let A be vector parallel to line of intersection of planes .

Plane  is parallel to the vectors  and that  is

parallel to , then the angle between vector A and a

given vector  is

A. 

B. 

C. 

D. 

Answer: B::D

Watch Video Solution

P1 and P2

P1 2ĵ + 3k̂ and 4ĵ − 3k̂ P2

ĵ − k̂ and 3 î + 3ĵ

2 î + ĵ − 2k̂

π

2

π

4

π

6

3π

4

19. Let 
 A vector in

the plane of 
 whose projectionof 
 is 
 is
 
 b. 


c. 
d. 

→
a = î + 2ĵ + k̂,

→
b = î − ĵ + k̂and

→
c = î + ĵ − k̂.

→
a and

→
b c 1/√3 4 î − ĵ + 4k̂

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

https://dl.doubtnut.com/l/_sg2kttrjIaYL
https://dl.doubtnut.com/l/_HlMGIbrr8gys


A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

4 î − ĵ + 4k̂

4 î + ĵ − 4k̂

2 î + ĵ + 2k̂

20. Find the 7th term of GP if the first term is 7 and common ratio is 2.

Watch Video Solution

21. The unit vector which is orthogonal to the vector  and is

coplanar with vectors  is (a) 
 (b) 


(c) 
(d) 

A. 

3 î + 2ĵ + 6k̂

2 î + ĵ + k̂ and î − ĵ + k̂
2 î − 6ĵ + k̂

√41
2 î − 3ĵ

√13

3ĵ − k̂

√10

4 î + 3ĵ − 3k̂

√34

2 î − 6ĵ + k̂

√41

https://dl.doubtnut.com/l/_HlMGIbrr8gys
https://dl.doubtnut.com/l/_7OkMp5uZJTKv
https://dl.doubtnut.com/l/_tS9n2MHsGNCP


B. 

C. 

D. .

Answer: C

Watch Video Solution

2 î − 3ĵ

√13

3ĵ − k̂

√10

4 î + 3ĵ − 3k̂

√34

22. The value of 
 so that the volume of
 parallelepiped formed by


is minimum is
a. 
b. 
c. 
d. 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

a

î + aĵ + k̂, ĵ + ak̂ and aî + k̂ −3 3 1/√3 √3

−3

3

1

√3

√3

https://dl.doubtnut.com/l/_tS9n2MHsGNCP
https://dl.doubtnut.com/l/_jT2ep3rCkwTx


23. If  ,then 
is


a. 
b. 
c. 
d. 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

→
a = ( î + ĵ + k̂),

→
a .

→
b = 1and

→
a ×

→
b = ĵ − k̂ b̂

î − ĵ + k̂ 2ĵ − k̂ î 2 î

î − ĵ + k̂

2ĵ − k̂

î

2 î

24. Let  If  is unit vector and the

maximum value of , then the value of  is

A. 

B. 

v = 2 î + ĵ − k̂ and w = î + 3k̂. û

[uvw] = √λ (λ − 51)

−1

√10 + √6

https://dl.doubtnut.com/l/_jT2ep3rCkwTx
https://dl.doubtnut.com/l/_Zhx3eVHDkEM4
https://dl.doubtnut.com/l/_q48fEQObo02m


C. 

D. 

Answer: C

Watch Video Solution

√59

√60

25. If  are two unit vectors such that 

are perpendicualar to each other, then the angle between  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

→
a and

→
b

→
a + 2

→
b and 5

→
a − 4

→
b

→
a and

→
b

45∘

60∘

cos − 1( )
1

3

cos − 1( )
2

7

https://dl.doubtnut.com/l/_q48fEQObo02m
https://dl.doubtnut.com/l/_0pPWjUJ57mas
https://dl.doubtnut.com/l/_XBq1aBd5lC4f


26. Let  and c be a vectors such that

 and the angle between c and

 . Then a. c is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

a = 2 î + ĵ − 2k̂, b = î + ĵ

|c − a| = 3, |(a × b) × c| = 3

a × b  is 30∘

25

8

2

5

1

8

27. If , then  is equal to

A. 

B. 

C. 

[a × bb × cc × a] = λ[abc]2
λ

0

1

2

https://dl.doubtnut.com/l/_XBq1aBd5lC4f
https://dl.doubtnut.com/l/_YnL7eaU8rqK6


D. 

Answer: C

Watch Video Solution

3

28. If a and  are two unit vectors such that  are

perpendicular to each other, then the angle between a and b is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

b1 a + 2b and 5a − 4b

π

6

π

2

π

3

π

4

https://dl.doubtnut.com/l/_YnL7eaU8rqK6
https://dl.doubtnut.com/l/_ncpPEyAIUH4y


29. Let ABCD be a parallelogram such that


 be an acute angle. If 
 is the vector

that coincides
with the altitude directed from the vertex B to the side AD,

then 
 is given by
 (1) 
 (2) 


 (3) 
 (4) 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

→
A B =

→
q ,

→
A D =

→
p and∠BAD

→
r

→
r

→
r = 3

→
q −

→
p

3(
→
p

.
→
q )

(
→
p

.
→
p )

→
r = −

→
q +

⎛
⎜
⎝

⎞
⎟
⎠

→
p

→
p

.
→
q

→
p

.
→
p

→
r =

→
q +

⎛
⎜
⎝

⎞
⎟
⎠

→
p

→
p

.
→
q

→
p

.
→
p

→
r = − 3

→
q +

→
p

3(
→
p

.
→
q )

(
→
p

.
→
p )

r = 3p + p
3(q ⋅ p)

p ⋅ p

r = − p + p
(q ⋅ p)

p ⋅ p

r = p − p
(q ⋅ p)

p ⋅ p

r = − 3p + p
3(q ⋅ p)

p ⋅ p

https://dl.doubtnut.com/l/_ZJTYSqIl2Ci4


30.  and , then the value of

 is:

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

→
a = (3 î + k̂)

1

√10

→
b = (2 î + 3ĵ − 6k̂)

1

7

(2
→
a −

→
b ). [(

→
a ×

→
b ) × (

→
a + 2

→
b )]

−3

5

3

−5

31. The vectors 
and 
 are not perpendicular and 
 and 
 are two

vectors satisfying : 
 . Then the vector 


 is equal to :
 (1) 
 (2) 
 (3) 


(4) 

→
a

→
b

→
c

→
d

→
b X

→
c =

→
b X

→
d = and

→
a

.
→
d = 0

→
d

→
b −

⎛
⎜
⎝

⎞
⎟
⎠

→
c

→
b

.
→
c

→
a

.
→
d

→
c +

⎛
⎜
⎝

⎞
⎟
⎠

→
b

→
a

.
→
c

→
a

.
→
b

→
b +

⎛
⎜
⎝

⎞
⎟
⎠

→
c

→
b

.
→
c

→
a

.
→
b

→
c −

⎛
⎜
⎝

⎞
⎟
⎠

→
b

→
a

.
→
c

→
a

.
→
b

https://dl.doubtnut.com/l/_Hqlr506TOIrO
https://dl.doubtnut.com/l/_3zAgnuavPNRB


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

c + ( )b
a ⋅ c

a ⋅ b

b + ( )c
b ⋅ c

a ⋅ b

c − ( )b
a ⋅ c

a ⋅ b

b − ( )c
b ⋅ c

a ⋅ b

32. If the vectors , where a, b, c are

coplanar, then 

A. 

B. 

C. 

D. 

Answer: A

aî + ĵ + k̂, î + bĵ + k̂, î + ĵ + ck̂

a + b + c − abc =

−2

2

0

−1

https://dl.doubtnut.com/l/_3zAgnuavPNRB
https://dl.doubtnut.com/l/_focXQyVhIGZ0


Watch Video Solution

33. Let  and . Then the vector  satisfying 

 and  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

→
a = ĵ − k̂

→
c = î − ĵ − k̂ b

→
a ×

→
b +

→
c = 0

→
a .

→
b = 3,

− î + ĵ − 2k̂

2 î − ĵ + 2k̂

î − ĵ − 2k̂

î + ĵ − 2k̂

34. If the vectors

 are

mutually orthogonal, then 

→
a = î − ĵ + 2k̂.

→
b = 2 î + 4ĵ + k̂ and

→
c = λî + ĵ + μk̂

(λ, μ)

https://dl.doubtnut.com/l/_focXQyVhIGZ0
https://dl.doubtnut.com/l/_eAW7YrcUGohY
https://dl.doubtnut.com/l/_rA22k0Dub55M


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

( − 3, 2)

(2, − 3)

( − 2, 3)

(3, − 2)

35. If  are non -coplanar vectors and  are real numbers then

the equality 

 holds for

A. exactly two values of 

B. more than two but not all values of 

C. all values of (p,q)

D. exactly one value of 

→
u ,

→
v ,

→
w p, q,

[3
→
u p

→
v p

→
w ] − [p

→
v

→
w q

→
u ] − [2

→
w q

→
v q

→
u ] = 0

(p, q)

(p, q)

(p, q)

https://dl.doubtnut.com/l/_rA22k0Dub55M
https://dl.doubtnut.com/l/_q4ZOgBzjymlf


Answer: D

Watch Video Solution

36. The
 vector 
 lies in the plane of the vectors 


and
 
 and bisects the angle between 
 and 
 .

Then which one of the following gives possible values of 
 ?
 (1) 


(2) 
(3) 
(4)


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

→
a = αî + 2ĵ + βk̂

→
b = î + ĵ

→
c = ĵ + k̂

→
b

→
c

αandβ

α = 2, β = 2 α = 1, β = 2 α = 2, β = 1 α = 1, β = 1

α = 1, β = 1

α = 2, β = 2

α = 1, β = 2

α = 2, β = 1

https://dl.doubtnut.com/l/_q4ZOgBzjymlf
https://dl.doubtnut.com/l/_s4wACzUbnjYp


37. If  are unit vectors and  is the acute angle between them,

then  is a unit vector for

A. exactly two values of 

B. more than two but not all values of 

C. no value of 

D. exactly one value of 

Answer: D

Watch Video Solution

→
u and

→
v θ

2
→
u × 3

→
v

θ

θ

θ

θ

38. Let
 
 and 
 . If

the vector c lies in the plane of a and
b , then x equals

A. 

B. 

C. 

ā = î + ĵ + k̂, b = î − ĵ + 2k̂ c̄ = xî + (x − 2) ĵ − k̂

0

1

−4

https://dl.doubtnut.com/l/_4g6bpjqOYYlf
https://dl.doubtnut.com/l/_WEArL47g3hzD


D. 

Answer: D

Watch Video Solution

−2

39. If  and

any three vectors such that  then  and  are

A. inclined at an angle of  between them

B. perpendicular

C. parallel

D. inclined at an angle  between them

Answer: C

Watch Video Solution

(
→
a ×

→
b ) ×

→
c =

→
a × (

→
b ×

→
c ), Where

→
a ,

→
b and

→
c

→
a .

→
b = 0,

→
b .

→
c = 0,

→
a

→
c

π

6

π

3

https://dl.doubtnut.com/l/_WEArL47g3hzD
https://dl.doubtnut.com/l/_iypBFQVDfhtf


40. Show that the points with position vectors

respectively form the vertices of a right angled triangle.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

→
a = 3 î − 4ĵ − 4k̂,

→
b = 2 î − ĵ + k̂ and

→
c = î − 3ĵ − 5k̂

−2 and − 1

−2 and 1

2 and − 1

2 and 1

41. The distance between the line 

and the plane  is

A. 

B. 

r = 2 î − 2ĵ + 3k̂ + λ( î − ĵ + 4k̂)

r ⋅ ( î + 5ĵ + k̂) = 5,

10

3

3

10

https://dl.doubtnut.com/l/_aNtIP70AazLY
https://dl.doubtnut.com/l/_dt9G18T6FKtJ


C. 

D. 

Answer: C

Watch Video Solution

10

3√3

10

9

42. If a is any vector, then 

 is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(a × î)
2

+ (a × ĵ)
2

+ (a × k̂)
2

4a2

2a2

a2

3a2

https://dl.doubtnut.com/l/_dt9G18T6FKtJ
https://dl.doubtnut.com/l/_huwLmHo2vaYO
https://dl.doubtnut.com/l/_MfZS796XLVvd


43. If a,b and c are non-coplanar vectors and  is a real number, then

 fforr

A. (a)exactly two values of 

B. (b)exactly three values 

C. (c)no value of 

D. (d)exactly one value of 

Answer: C

Watch Video Solution

λ

[λ(a + b)∣∣λ
2b∣∣λc ∣ λc] = [a  a + c  b]

λ

λ

λ

λ

44. If  


. 


then  depends on

A. neither x nor y

B. both x and y

→
a = î − k̂,

→
b = xî + ĵ + (1 − x)k̂

→
c = yî + xĵ + (1 + x − y)k̂

→
a . (

→
b ×

→
c )

https://dl.doubtnut.com/l/_MfZS796XLVvd
https://dl.doubtnut.com/l/_j2JXvtNNqeyU


C. only x

D. only y

Answer: A

Watch Video Solution

45. Let 
 be such that 
 If the

projection of 
 along 
 is equal to that of 
 along 
 and vectors


are perpendicular to each
other, then 
equals
a 

b. 
c. 
d. 

A. 

B. 

C. 

D. 

Answer: C

W t h Vid S l ti

→
u ,

→
v and

→
w ∣

∣
→
u ∣

∣ = 1, ∣
∣
→
v ∣

∣ = 2and∣
∣
→
w ∣

∣ = 3.

→
v

→
u

→
w

→
u

→
v and

→
w ∣

∣
→
u −

→
v +

→
w ∣

∣ 2

√7 √14 14

2

√7

√14

14

https://dl.doubtnut.com/l/_j2JXvtNNqeyU
https://dl.doubtnut.com/l/_EKKZoKYYX2PV


Watch Video Solution

46. Let  ,  and  be three non-zero vectors such that no two of them

are collinear and . If  is the angle

between vectors  and , then the value of  is:

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

→
a

→
b

→
c

(
→
a ×

→
b ) ×

→
c =

∣
∣
∣

→
b

∣
∣
∣
∣
∣
→
c ∣

∣
→
a

1

3
θ

→
b

→
c sin θ

1

3

√2

3

2

3

2√2

3

47. A particle acted by
 constant forces 
 is

displaced from point 
 to point 
 find the total

work done by
the forces in units.

4 î + ĵ − 3k̂ and 3 î + 9̂j − k̂

î + 2ĵ + 3k̂ 5 î + 4ĵ + k̂.

https://dl.doubtnut.com/l/_EKKZoKYYX2PV
https://dl.doubtnut.com/l/_gx2JfrUwAM46
https://dl.doubtnut.com/l/_h2lu9mOGs2Qt


A. 40 units

B. 30units

C. 25 units

D. 15 units

Answer: A

Watch Video Solution

48. If 
 are three non-coplanar
 vectors, then prove that


 =  

A. 

B. 

C. 

D. 

Answer: B

→
u ,

→
v and

→
w

(
→
u +

→
v −

→
w ). [(

→
u −

→
v ) × (

→
v −

→
w )]

→
u . (

→
v ×

→
w )

0

u ⋅ v × w

u ⋅ w × v

3u ⋅ v × w

https://dl.doubtnut.com/l/_h2lu9mOGs2Qt
https://dl.doubtnut.com/l/_6WLpVRZ41tND


Watch Video Solution

49. a, b, c are three vectors, such that

 then  is

equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

a + b + c = 0, |a| = 1, |b| = 2, |c| = 3, a ⋅ b + b ⋅ c + c ⋅ a

0

−7

7

1

50. A tetrahedron has vertices of

. Then, the angle

between the faces OAB and ABC will be

O(0, 0, 0), A(1, 2, 1), B(2, 1, 3) and C( − 1, 1, 2)

https://dl.doubtnut.com/l/_6WLpVRZ41tND
https://dl.doubtnut.com/l/_KMPNLDChujTe
https://dl.doubtnut.com/l/_qiEK8De9uxSW


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

cos − 1( )
19

35

cos − 1( )
17
31

30∘

90∘

51. Let .If  is a unit

vector such that  then  is equal to

A. 

B. 

C. 

D. 

Answer: D

→
u = î + ĵ,

→
v = î − ĵ and

→
w = î + 2ĵ + 3k̂ n̂

→
u ⋅ n̂ = 0 and

→
v ⋅ n̂ = 0 ∣

∣
→
w ⋅ n̂∣

∣

0

1

2

3

https://dl.doubtnut.com/l/_qiEK8De9uxSW
https://dl.doubtnut.com/l/_JvYWVAiTgkqA


Watch Video Solution

52. Given, two vectors are , the unit vector coplanar

with the two vectors and perpendicular to first is

A. 

B. 

C. 

D. None of these

Answer: (a)

Watch Video Solution

î − ĵ and î + 2ĵ

( î + ĵ)
1

√2

(2 î + ĵ)
1

√5

± ( î + ĵ)
1

√2

https://dl.doubtnut.com/l/_JvYWVAiTgkqA
https://dl.doubtnut.com/l/_Pg38GX7qv7DN

