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VECTOR ALGEBRA

Vector Algebra

1. Find the unit vector in the direction of sum of

vectors  and 

Watch Video Solution

→
a = 2̂i − ĵ + k̂

→
b = 2ĵ + k̂.

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_zefB84kblqIH
https://dl.doubtnut.com/l/_PWkl3qFSRU0c


2. If , then

�nd the unit vector in the direction of 

(i)  

(ii) 

Watch Video Solution

→
a = î + ĵ + 2k̂ and

→
b = 2 î + ĵ + 2k̂

6
→
b

2
→
a −

→
b

3. Find a unit vector in the direction of , where P

and Q have coordinates (5, 0, 8) and (3, 3, 2)

respectively.

Watch Video Solution

−−→
PQ

https://dl.doubtnut.com/l/_PWkl3qFSRU0c
https://dl.doubtnut.com/l/_6Qf4AM9U54A2


4. If  are position vectors of 

respectively, �nd the position vector of a point C on B

A produced such that 

Watch Video Solution

→
a and

→
b AandB

BC = 1. 5BA.

5. Using vectors, �nd the value of k, such that the

points (k,-10, 3), (1,-1, 3) and (3, 5, 3) are collinear.

Watch Video Solution

6. A vector  is inclined at equal angles to the three

axes. If the magnitude of  is  units, then �nd

→
r

→
r 2√3

https://dl.doubtnut.com/l/_UbG2EVCdI3iG
https://dl.doubtnut.com/l/_9MT7ABpdhZj7
https://dl.doubtnut.com/l/_ijgFwKpkPnJ4


the value of .

Watch Video Solution

→
r

7. If a vector  has magnitude 14 and direction

ratios 2, 3 and -6. Then, �nd the direction cosines and

components of , given that  makes an acute

angle with X-axis.

Watch Video Solution

vcer

→
r

→
r

8. Find a vector of magnitude , which is

perpendicular to both the vectors

.

6

2 î − ĵ + 2k̂ and 4 î − ĵ + 3k̂

https://dl.doubtnut.com/l/_ijgFwKpkPnJ4
https://dl.doubtnut.com/l/_k8jUJUFH2Bxr
https://dl.doubtnut.com/l/_qtvdIRbjcl9p


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

−2 î − 4ĵ − 4k̂

−2 î − 4ĵ + 4k̂

2 î + 4ĵ + 4k̂

−2 î + 4ĵ + 4k̂

9. Find the angle between the vectors

.

A. 

2 î − ĵ + k̂ and 3 î + 4ĵ − k̂

θ = cos − 1( )
1

2√39

https://dl.doubtnut.com/l/_qtvdIRbjcl9p
https://dl.doubtnut.com/l/_8OidJi9uTEuj


B. 

C. 

D. 

Answer: A

Watch Video Solution

θ = cos − 1( )
1

√39

θ = cos − 1( )
1

2√3

θ = cos − 1( )
1

2√7

10. If , then show that 

. Interpret the result

geometrically.

Watch Video Solution

→
a +

→
b +

→
c = 0

→
a ×

→
b ×

→
c =

→
c ×

→
a

https://dl.doubtnut.com/l/_8OidJi9uTEuj
https://dl.doubtnut.com/l/_LYxajacafhCK
https://dl.doubtnut.com/l/_r3LUdAHTFvTb


11. Find the sine of the angle between the vectors

Watch Video Solution

→
a = 3 î + ĵ + 2k̂ and

→
b = 2 î − 2ĵ + 4k̂

12. If A, B, C and D are the points with position vectors

respectively, then �nd the projection of .

Watch Video Solution

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

−−→
AB and

−−→
CD

13. Using vectors, �nd the area of the  with

vertices A(1, 2, 3), B(2, -1, 4) and C(4, 5, -1)

ΔABC

https://dl.doubtnut.com/l/_r3LUdAHTFvTb
https://dl.doubtnut.com/l/_yWRA1YaxG9Hf
https://dl.doubtnut.com/l/_aQ4FipeYUzd4


Watch Video Solution

14. Using vectors, prove that the parallelogram on the

same base and between the same parallels are equal

in area.

Watch Video Solution

15. (Cosine Formulae) if  are the lengths of the

sides opposite respectively to the angles  of a

triangle  show that  (ii) 

 (iii) (i) 

Watch Video Solution

a, b, c

A, B, C

ABC, cosA
b2 + c2 − a2

2bc

cosB
c2 + a2 − b2

2ac
cosC

a2 + b2 − c2

2ab

https://dl.doubtnut.com/l/_aQ4FipeYUzd4
https://dl.doubtnut.com/l/_HEf94B7vWcA3
https://dl.doubtnut.com/l/_IgOybDt96mNa


16. If  determine the vertices of a

triangle, show that

 givens the vector

area of the triangle. Hence, deduce the condition that

the three points  are collinera. Also,

�nd the unit vector normal to the plane of the

triangle.

Watch Video Solution

→
a ,

→
b and

→
c

[
→
b ×

→
c +

→
c ×

→
a +

→
a ×

→
d ]

1

2

→
a ,

→
b and

→
c

https://dl.doubtnut.com/l/_IgOybDt96mNa
https://dl.doubtnut.com/l/_Qf8R2PJRU3uV


17. Show that area of the parallelogram whose

diagonals are given by  is  Also,

�nd the area of the parallelogram whose diagonals

are 

Watch Video Solution

→
a and

→
b

∣
∣
∣
→
a ×

→
b

∣
∣
∣

2

2i − j + k and i + 3j − k.

18. If  �nd a vector 

 such that  and .

Watch Video Solution

→
a = î + ĵ + k̂ and

→
b = ĵ − k̂

→
c

→
a ×

→
c =

→
b

→
a .

→
c = 3

https://dl.doubtnut.com/l/_IIWXrCr0jGrz
https://dl.doubtnut.com/l/_NaXPKEUfXKtP


19. The vector in the direction of the vector

 that has magnitude 9 is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

î − 2ĵ + 2k̂

î − 2ĵ + 2k̂

î − 2ĵ + 2k̂

3

3( î − 2ĵ + 2k̂)

9( î − 2ĵ + 2k̂)

https://dl.doubtnut.com/l/_OFZnv48z5DZ9


20. The position vector of the point which divides the

join of points  in the ratio 3:1,

is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

2
→
a − 3

→
b and

→
a +

→
b

3
→
a − 2

→
b

2

7
→
a − 8

→
b

7

3
→
a

4

5
→
a

4

https://dl.doubtnut.com/l/_byRfDYv5KlNW


21. The vector having initial and terminal points as (2,

5, 0) and (-3,7,4), respectively is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

− î + 12ĵ + 4k̂

5 î + 2ĵ + 4k̂

−5 î + 2ĵ + 4k̂

î + ĵ + k̂

https://dl.doubtnut.com/l/_O8ft09WTA2w7


22. The angle between two vectros  with

magnitudes  and 4, respectively and 

is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

→
a and

→
b

√3
→
a .

→
b = 2√3

π

6

π

3

π

2

5π

2

https://dl.doubtnut.com/l/_3iE9ORWAYaBg


23. Find the value of  such that the vectors

 are

orthogonal.

A. 0

B. 1

C. 

D. 

Answer: D

Watch Video Solution

λ

→
a = 2 î + λĵ + k̂ and

→
b = î + 2ĵ + 3k̂

3

2

−5

2

https://dl.doubtnut.com/l/_MlEUpjNA1XpR


24. The value of  for which the vectors

 parallel, is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

λ

3 î − 6ĵ + k̂ and 2 î − 4ĵ + λk̂

2

3

3

2

5

2

2

5

https://dl.doubtnut.com/l/_i1UFY9YV0gfp


25. The vectors from origin to the points A and B are

respectively , then area of triangle OAB is

A. 340

B. 

C. 

D. 

Answer:

Watch Video Solution

→
a = 2 î − 3ĵ + 2k̂ and

→
b = 2 î + 3ĵ + k̂

√25

√229

√229
1

2

https://dl.doubtnut.com/l/_A7arkVzcu9VK


26. For any vector  the value of

 is equal to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

→
a

∣
∣
→
a × î∣∣

2
+ ∣

∣
→
a × ĵ∣∣

2
+ ∣

∣
→
a × k̂∣

∣
2

→
a2

3
→
a2

4
→
a2

2
→
a2

https://dl.doubtnut.com/l/_uM4TBiaMyKCs


27. If , then the

value of  is

A. 5

B. 10

C. 14

D. 16

Answer: D

Watch Video Solution

∣
∣
→
a ∣

∣ = 10,
∣
∣
∣

→
b

∣
∣
∣

= 2 and
→
a .

→
b = 12

∣
∣
∣
→
a ×

→
b

∣
∣
∣

https://dl.doubtnut.com/l/_1nbSpO6SvR8m


28. The vectors

 are

coplanar, if

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

λî + ĵ + 2k̂, î + λĵ − k̂ and 2 î − ĵ + λk̂

λ = − 2

λ = 0

λ = 1

λ = − 1

https://dl.doubtnut.com/l/_bB5wqfr04vbk


29. If  are unit vectors such that 

, then the value of 

 is

A. 1

B. 3

C. 

D. None of these

Answer:

Watch Video Solution

→
a ,

→
b and

→
c

→
a +

→
b +

→
c = 0

→
a .

→
b +

→
b .

→
c +

→
c .

→
a

−
3
2

https://dl.doubtnut.com/l/_kO7HSfjmhRoO


30. The projection vector of  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

→
a  on 

→
b

⎛
⎜⎜⎜
⎝

⎞
⎟ ⎟ ⎟
⎠

→
b

→
a .

→
b

∣
∣
∣

→
b

∣
∣
∣

→
a .

→
b

∣
∣
∣

→
b

∣
∣
∣

→
a .

→
b

∣
∣
→
a ∣

∣

⎛
⎜⎜⎜
⎝

⎞
⎟ ⎟ ⎟
⎠

b̂

→
a .

→
b

∣
∣
∣

→
b

∣
∣
∣

2

https://dl.doubtnut.com/l/_mgDj0QdoX3dQ
https://dl.doubtnut.com/l/_GdxEaDHxZk2p


31. If  are three vectors such that 

, then the value of  is

A. 0

B. 1

C. 

D. 38

Answer: C

Watch Video Solution

→
a ,

→
b and

→
c

→
a +

→
b +

→
c = 0 and ∣

∣
→
a ∣

∣ = 2,
∣
∣
∣

→
b

∣
∣
∣

= 3 and ∣
∣
→
c ∣

∣ = 5

→
a .

→
b +

→
b .

→
c +

→
c .

→
a

−19

https://dl.doubtnut.com/l/_GdxEaDHxZk2p


32. If , then the range of 

 is

A. [8,0]

B. [-12,8]

C. [0,12]

D. [8,12]

Answer: C

Watch Video Solution

∣
∣
→
a ∣

∣ = 4 and − 3 ≤ λ ≤ 2

∣
∣λ

→
a ∣

∣

https://dl.doubtnut.com/l/_iAeMOr4vrxof


33. The number of vectors of unit length

perpendicular to the vectors

 is

A. one

B. two

C. three

D. in�nite

Answer:

Watch Video Solution

→
a = 2 î + ĵ + 2k̂ and

→
b = ĵ + k̂

https://dl.doubtnut.com/l/_0yfXG351i2fm


34. The vector  bisects the angle between the

non-collinear vectors , if……..

Watch Video Solution

→
a +

→
b

→
a and

→
b

35. If  for

some non-zero vector , then the value of

 is…… .

Watch Video Solution

→
r .

→
a = 0,

→
r .

→
b = 0 and

→
r .

→
c = 0

→
r

→
a . (

→
b ×

→
c )

36. The vectors

 are the→
a = 3 î − 2ĵ + 2k̂ and

→
b = − î − 2k̂

https://dl.doubtnut.com/l/_voc6VcEmxSod
https://dl.doubtnut.com/l/_AYElfXuL1ltq
https://dl.doubtnut.com/l/_vH3Vci3UVfAW


adjacent sides of a paralleogram. The angle between

its diagonals is……. .

Watch Video Solution

37. The values of k, for which

 is parallel to 

holds true are……..

Watch Video Solution

∣
∣k  

→
a ∣

∣ <
→
a ∣ and k  

→
a +

→
a

1

2
→
a

38. The value of the expression

 is….. .

h id l i

∣
∣
∣
→
a ×

→
b

∣
∣
∣

2

+ (
→
a .

→
b )

2

https://dl.doubtnut.com/l/_vH3Vci3UVfAW
https://dl.doubtnut.com/l/_fdhXeqSWh38a
https://dl.doubtnut.com/l/_Au8TR04x2iZQ


Watch Video Solution

39. If

is equal to ……..

Watch Video Solution

∣
∣
∣
→
a ×

→
b

∣
∣
∣

2

+ (
→
a .

→
b )

2

= 144 and ∣
∣
→
a ∣

∣ = 4, then 
∣
∣
∣

→
b

∣
∣
∣

40. If  is any non-zero vector, then

 is equal to …….

Watch Video Solution

→
a

(
→
a . î). î + (

→
a . ĵ). ĵ + (

→
a .

→
k )k̂

https://dl.doubtnut.com/l/_Au8TR04x2iZQ
https://dl.doubtnut.com/l/_FtpCIZ5U7eA1
https://dl.doubtnut.com/l/_2NitjQ9bOOhm


41. If , then necessarily it implies 

.

Watch Video Solution

∣
∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣

→
a = ±

→
b

42. Position vector of a point  is a vector whose

initial point is origin.

Watch Video Solution

→
P

43. If , then the vectors 

 are orthogonal

Watch Video Solution

∣
∣
∣
→
a +

→
b

∣
∣
∣

=
∣
∣
∣
→
a −

→
b

∣
∣
∣

→
a and

→
b

https://dl.doubtnut.com/l/_xFYwaQwgU1oB
https://dl.doubtnut.com/l/_CDWLOyqhVaIM
https://dl.doubtnut.com/l/_9BeMzBvxOMa9


44. The formula 

is valid for non-zero vectors .

Watch Video Solution

(
→
a +

→
b )

2

=
→
a2 +

→
b2 + 2

→
a ×

→
b

→
a and

→
b

45. If  are adjacent sides of a rhombus,

then .

Watch Video Solution

→
a and

→
b

→
a .

→
b = 0

https://dl.doubtnut.com/l/_9BeMzBvxOMa9
https://dl.doubtnut.com/l/_EjdAgyBaxcxF
https://dl.doubtnut.com/l/_tpAUrSQCLhnU

