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VECTOR ALGEBRA

Question

1. Classify the following as scalar and vector quantities. 

(i) Time period, (ii) Force, (iii) Work done

Watch Video Solution

2. Find the values of x and y so that the vectors  and 

are equal.

Watch Video Solution

2
→
i + 3

→
j x

→
i + y

→
j

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_VUiIyAQFLOVn
https://dl.doubtnut.com/l/_y8A8sfeenlW6


3. Find the unit vector in the direction of vector , where P and Q are

the points (1,2,3) and (4,5,6) respectively.

Watch Video Solution

−−→
PQ

4. Show that the points with position vectors

respectively form the vertices of a right angled triangle.

Watch Video Solution

→
a = 3 î − 4ĵ − 4k̂,

→
b = 2 î − ĵ + k̂ and

→
c = î − 3ĵ − 5k̂

5. Show that the vector  is equally inclined to the axes OX,

OY and OZ.

Watch Video Solution

→
i +

→
j +

→
k

https://dl.doubtnut.com/l/_y8A8sfeenlW6
https://dl.doubtnut.com/l/_03f6FGF19LBm
https://dl.doubtnut.com/l/_MBXFlzD6ZMZe
https://dl.doubtnut.com/l/_5NEZezV2Kd1y


6. Find the position vector of a point R which divides the line joining two

points P and Q whose position vectors are 

respectively, in the ratio  internally

Watch Video Solution

î + 2ĵ − k̂ and − î + ĵ + k̂

2: 1

7. Find the angle between two vectors  and  with magnitudes  and

,respectively having 

Watch Video Solution

→
a

→
b √3

2
→
a ⋅

→
b = √6

8. Find the projection of the vector  on the vector .

Watch Video Solution

î − ĵ î + ĵ

9. Find the projection of the vector  on the vector 

.

î + 3ĵ + 7k̂

7 î − ĵ + 8k̂

https://dl.doubtnut.com/l/_BDqpYJweOsVs
https://dl.doubtnut.com/l/_sL5sJk4ElBoC
https://dl.doubtnut.com/l/_Zg5LnZ27d2pY
https://dl.doubtnut.com/l/_E8Ev40TuJBnF


Watch Video Solution

10. Find , if two vectors  and  are such that 

 and .

Watch Video Solution

∣
∣
∣
→
a −

→
b

∣
∣
∣

→
a

→
b

∣
∣
→
a ∣

∣ = 2,
∣
∣
∣

→
b

∣
∣
∣

= 3
→
a ⋅

→
b = 4

11. Find  and , if  and .

Watch Video Solution

∣
∣
→
a ∣

∣
∣
∣
∣

→
b

∣
∣
∣

(
→
a +

→
b ) ⋅ (

→
a −

→
b ) = 8 ∣

∣
→
a ∣

∣ = 8
∣
∣
∣

→
b

∣
∣
∣

12. If  is a unit vcetor and , then find .

Watch Video Solution

→
p (

→
x −

→
p ) ⋅ (

→
x +

→
p ) = 80 ∣

∣
→
x ∣

∣

13. Find the magnitude of two vectors  and , having the same

magnitude and
such that the angle between them is  and their scalar

→
a

→
b

60o

https://dl.doubtnut.com/l/_E8Ev40TuJBnF
https://dl.doubtnut.com/l/_RqHyuxiEIuYa
https://dl.doubtnut.com/l/_rBt8sLoS4lAD
https://dl.doubtnut.com/l/_Hn1zZuMOJXSY
https://dl.doubtnut.com/l/_8g9GcoJurKSC


product is .

Watch Video Solution

1

2

14. If  are such

that  is perpendicular to , then find the value of .

Watch Video Solution

→
a = 2 î + 2ĵ + 3k̂,

→
b = − î + 2ĵ + k̂ and

→
c = 3 î + ĵ

→
a + λ

→
b

→
c λ

15. If  and , then what can be concluded about the

vector  ?

Watch Video Solution

→
a ⋅

→
a = 0

→
a ⋅

→
b = 0

→
b

16. Three vectors  satisfy the condition 

Evaluate
 the quantity  if 

Watch Video Solution

→
a ,

→
b ,

→
c

→
a +

→
b +

→
c =

→
0

μ =
→
a ⋅

→
b +

→
b ⋅

→
c +

→
c ⋅

→
a

∣
∣
→
a ∣

∣ = 3,
∣
∣
∣

→
b

∣
∣
∣

= 4, ∣
∣
→
c ∣

∣ = 2

https://dl.doubtnut.com/l/_8g9GcoJurKSC
https://dl.doubtnut.com/l/_HVeyGNjnkU2h
https://dl.doubtnut.com/l/_i4vF1sTvdpoH
https://dl.doubtnut.com/l/_A5Z5HWDXqOje


17. If  are unit vectors such that , then the

value of  is

Watch Video Solution

→
a ,

→
b ,

→
c

→
a +

→
b +

→
c =

→
0

→
a .

→
b +

→
b .

→
c +

→
c .

→
a

18. If either vector  or , then . But the

converse need not be true. Justify your answer with an example.

Watch Video Solution

→
a =

→
0

→
b =

→
0

→
a ⋅

→
b =

→
0

19. If the vertices A, B, C of a triangle ABC are (1,2,3), (-1,0,0), (0,1,2)

respectively, then find  [  is the angle between the vectors 

 and  ]

Watch Video Solution

∠ABC ∠ABC

−−→
BA

−−→
BC

https://dl.doubtnut.com/l/_A5Z5HWDXqOje
https://dl.doubtnut.com/l/_1x7hKIY7YQYi
https://dl.doubtnut.com/l/_jcZj52h128vd
https://dl.doubtnut.com/l/_QPWLdv8myrz2


20. Let  be three vectors such that 

and
each one of them being perpendicular to the sum of the other two,

find 

Watch Video Solution

→
a ,

→
b ,

→
c ∣

∣
→
a ∣

∣ = 3,
∣
∣
∣

→
b

∣
∣
∣

= 4, ∣
∣
→
c ∣

∣ = 5

∣
∣
∣
→
a +

→
b +

→
c

∣
∣
∣

21. Show that the points A(1,2,7), B(2,6,3) and C(3,10,-1) are collinear.

Watch Video Solution

22. If  and angle between  and  is . find 

Watch Video Solution

∣
∣
→
a ∣

∣ = √3,
∣
∣
∣

→
b

∣
∣
∣

= 2
→
a

→
b 60∘

→
a .

→
b

23. Find the area of the triangle with vertices

A(1, 12), B(2, 3, 5), C(1, 5, 5)

https://dl.doubtnut.com/l/_O5mZdozyjaOE
https://dl.doubtnut.com/l/_L9mrqkrkdxD8
https://dl.doubtnut.com/l/_WVclcs00nrpB
https://dl.doubtnut.com/l/_jRUJOI26ukFA


Watch Video Solution

24. Find a unit vector perpendicular to each of the vector

, where 

.

Watch Video Solution

→
a +

→
b and

→
a −

→
b

→
a = 3 î + 2ĵ + 2k̂ and

→
b = î + 2ĵ − 2k̂

25. Prove that , if and only if

 are perpendicular,
given .

Watch Video Solution

(
→
a +

→
b ) ⋅ (

→
a +

→
b ) = ∣

∣
→
a ∣

∣
2

+
∣
∣
∣

→
b

∣
∣
∣

2

→
a ,

→
b

→
a ≠

→
0 ,

→
b ≠

→
0

26. If a unit vector , makes angles with , wih  and an acute angle 

 with , then find  and hence, the components of .

Watch Video Solution

→
a

π

3
î

π

4
ĵ

θ k̂ θ
→
a

https://dl.doubtnut.com/l/_jRUJOI26ukFA
https://dl.doubtnut.com/l/_Jt3IdeDPg4U4
https://dl.doubtnut.com/l/_xB6GKNlltYcN
https://dl.doubtnut.com/l/_Pi4Rrxu3GXXR
https://dl.doubtnut.com/l/_f50Ft9ObD6WN


27. Find the area of the parallelogram whose adjacent sides are

determined by the
 vectors  and 

Watch Video Solution

→
a =

→
i −

→
j + 3

→
k

→
b = 2

→
i − 7

→
j +

→
k

28. The scalar product of the vector  with a unit vector along

the sum of vectors and  is equal to one. Find

the value of .

Watch Video Solution

î + ĵ + k̂

2 î + 4ĵ − 5k̂ λ î + 2ĵ + 3k̂

λ

29. Find , if for a unit vector , 

Watch Video Solution

∣
∣
→
x ∣

∣
→
a (

→
x −

→
a ) ⋅ (

→
x +

→
a ) = 12

30. Find  if∣
∣
∣
→
a

→
b

→
c

∣
∣
∣

→
a = î − 2ĵ + 3k̂,

→
b = 2 î − 3ĵ + k̂,

→
c = 3 î + ĵ − 2k̂

https://dl.doubtnut.com/l/_f50Ft9ObD6WN
https://dl.doubtnut.com/l/_nsDBLvLLmrO9
https://dl.doubtnut.com/l/_CY51PnXdMobY
https://dl.doubtnut.com/l/_YsK7wyPnFHBO


Watch Video Solution

31. Find , if the vector  and 

 are coplanar.

Watch Video Solution

λ
→
a = î − ĵ + k̂,

→
b = 3 î + ĵ + 2k̂

→
c = î + λĵ − 3k̂

32. Let  and . Then :
 if 

 and  find  which makes  ,  ,  coplanar.

Watch Video Solution

→
a = î + ĵ + k̂,

→
b = î

→
c = c1 î + c2 ĵ + c3k̂

c1 = 1 c2 = 2 c3
→
a

→
b

→
c

33. Show that the four points with position vectors

 and  are

coplanar.

Watch Video Solution

4 î + 8ĵ + 12k̂, 2 î + 4ĵ + 6k̂, 3 î + 5ĵ + 4k̂ 5 î + 8ĵ + 5k̂

https://dl.doubtnut.com/l/_YsK7wyPnFHBO
https://dl.doubtnut.com/l/_L7upSGLE7J8K
https://dl.doubtnut.com/l/_St2uLAsEQdhw
https://dl.doubtnut.com/l/_mneXYHfpNOzO
https://dl.doubtnut.com/l/_UbhMsHq0fTaM


Important Question From Miscellaneous Exercise

34. Find  such that the four points : A(3,2,1),B(4,x,5),C(4,2,-2) and

D(6,5,-1) are coplanar.

Watch Video Solution

' x'

35. If  are coplanar then show that 

 are also coplanar.

Watch Video Solution

→
a ,

→
b ,

→
c

→
a +

→
b ,

→
b +

→
c and

→
c +

→
a

1. Write down a unit vector in XY-plane, making an angle of  with the

positive
direction of x-axis.

Watch Video Solution

30o

https://dl.doubtnut.com/l/_UbhMsHq0fTaM
https://dl.doubtnut.com/l/_RjMldug8oiCU
https://dl.doubtnut.com/l/_WvfBxRFMwmU3


2. A girl walks 4 km towards west, then she walks 3 km in a direction 

east of
north and stops. Determine the girl’s displacement from her initial

point of
departure.

Watch Video Solution

30o

3. If  and  are the position

vectors of points A, B, C and D respectively, then find the angle between

AB and CD. Deduce that AB and CD are collinear.

Watch Video Solution

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

4. Find a vector of magnitude 5 units, and parallel to the resultant of the

vectors  and 

Watch Video Solution

→
a = 2 î + 3ĵ − k̂

→
b = î − 2ĵ + k̂

https://dl.doubtnut.com/l/_Yzce2szLWx6y
https://dl.doubtnut.com/l/_aZX4rv5jb0Xq
https://dl.doubtnut.com/l/_yjcLf6CnL0bl


5. The two adjacent sides of a parallelogram are  and 

. Find the unit vector Parallel to its
 diagonal. Also, find its

area.

Watch Video Solution

2 î − 4ĵ + 5k̂

î − 2ĵ − 3k̂

6. Let .

Find a vector  which is perpendicular to both  and 

.

Watch Video Solution

→
a = î + 4ĵ + 2k̂,

→
b = 3 î − 2ĵ + 7k̂ and

→
c = 2 î − ĵ + 4k̂

→
p

→
a and

→
b

→
p .

→
c = 18

7. Find the vector in the direction of the vector  that has

magnitude 7 units.

Watch Video Solution

î − 2ĵ

https://dl.doubtnut.com/l/_Z8iSdHa6HXIz
https://dl.doubtnut.com/l/_V49a23a3ZVAP
https://dl.doubtnut.com/l/_LwlPFWNkrBlT


Multiple Choice Questions Mcqs

8. Show that the direction cosines of a vector equally inclined to the axes

OX, OY
and OZ are 

Watch Video Solution

( ), ( ), ( )
1

√3

1

√3

1

√3

9. Find the value of  is : .

Watch Video Solution

' p' (2 î + 6ĵ + 27k̂) × ( î + 3ĵ + pk̂) =
→
0

10. Show that the vectors

 are

coplanar.

Watch Video Solution

→
a = î − 2ĵ + 3k̂,

→
b = − 2 î + 3ĵ − 4k̂ and

→
c = î − 3ĵ + 5k̂

https://dl.doubtnut.com/l/_N9hd9kAviefx
https://dl.doubtnut.com/l/_XfTt4UagGVDY
https://dl.doubtnut.com/l/_bZQMKQUik0NR


1. Prove that in any triangle ABC
,
c
=
a
cos(360-B)
+
b
cos(360-A)

Watch Video Solution

2. If  and  are two collinear vectors, then which of the following is

incorrect ?

A. , for some scalar 

B. 

C. the respective com ponerits of  and  proportional

D. both the vectors  and  have same direction but different

magnitudes.

Answer: D

Watch Video Solution

→
a

→
b

→
b = λ

→
a λ

→
a = ±

→
b

→
a

→
b

→
a

→
b

https://dl.doubtnut.com/l/_ZIaueybQFpA3
https://dl.doubtnut.com/l/_9GfiLnQy9Gm6


3. If a is a non-zero vector of magnitude V a is a non-zero scalar, then X

am is unit vector.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

λ = 1

λ = − 1

a = |λ|

a =
1

|λ|

4. Let the vectors  and  be such that  and , then 

 is a unit vector if the angle between  and  is :

A. 

B. 

C. 

→
a

→
b ∣

∣
→
a ∣

∣ = 3
∣
∣
∣

→
b

∣
∣
∣

=
√2

3
→
a ×

→
b

→
a

→
b

π

6

π

4

π

3

https://dl.doubtnut.com/l/_uMUOH1SJKFzG
https://dl.doubtnut.com/l/_jOwC9HYtZFCj


D. 

Answer: B

Watch Video Solution

π

2

5. Area of a rectangle having vertices :

is :

A. 

B. 1

C. 2

D. 4

Answer: C

Watch Video Solution

A( − î + ĵ + 4k̂), B( î + ĵ + 4k̂), C( î − ĵ + 4k̂), D( − î − j
1

2

1

2

1

2

1

2

1

2

https://dl.doubtnut.com/l/_jOwC9HYtZFCj
https://dl.doubtnut.com/l/_CGCDIakKOHMB
https://dl.doubtnut.com/l/_TpeC7Ahb3krt


6. If  is the angle between two vectors  and , then  only

when:

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

θ
→
a

→
b

→
a ⋅

→
b ≥ 0

0 < θ <
π

2

0 ≤ θ ≤
π

2

θ =
π

2

θ =
2π

3

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

Then  is a unit vector if :

A. 

B. 

C. 

→
a

→
b θ

→
a +

→
b

θ =
π

4

θ =
π

3

θ =
π

2

https://dl.doubtnut.com/l/_TpeC7Ahb3krt
https://dl.doubtnut.com/l/_ETeH2i9XrAob


D. 

Answer: D

Watch Video Solution

θ =
2π

3

8. If  are the usual three perpendicular unit vectors, then the

value of :  is :

A. 0

B. 

C. 1

D. 3

Answer: C

Watch Video Solution

( î, ĵ, k̂)

î ⋅ (ĵ × k̂) + ĵ ⋅ ( î × k̂) + k̂ ⋅ ( î × ĵ)

−1

https://dl.doubtnut.com/l/_ETeH2i9XrAob
https://dl.doubtnut.com/l/_eE8Gc4ufxEme


9. Using vectors, find the area of the triangle having vertices A (1, 1, 1), B (1,

2, 3) and C (2, 3, 1).

A. 21 square unit

B.  square unit

C.  sqaure unit

D.  square unit

Answer: B

Watch Video Solution

√21
1

2

√21

21

2

10. the angle between vectors  and  is

A. 

B. 

C. 

D. None of these

→
a ×

→
b

→
b ×

→
a

180∘

90∘

45∘

https://dl.doubtnut.com/l/_EuA8MZ1OID0B
https://dl.doubtnut.com/l/_bOPL0Dm0lUhL


Answer: A

Watch Video Solution

11. Show that the area of the parallelogram with diagonals  and , is

.

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

→
a

→
b

∣
∣
∣
→
a ×

→
b

∣
∣
∣

1

2

∣
∣
∣
→
a ×

→
b

∣
∣
∣

∣
∣
∣
→
a ×

→
b

∣
∣
∣

1

2

∣
∣
∣
→
a ×

→
b

∣
∣
∣

1

3

12. The area of triangle having adjacent sides  and  is :→
a

→
b

https://dl.doubtnut.com/l/_bOPL0Dm0lUhL
https://dl.doubtnut.com/l/_3P7rDRdYYmB4
https://dl.doubtnut.com/l/_DnOMwyYe21ft


A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

∣
∣
∣
→
a ×

→
b

∣
∣
∣

1

2

∣
∣
∣
→
a ×

→
b

∣
∣
∣

∣
∣
∣
→
a .

→
b

∣
∣
∣

1

2

13. The value of :  is :

A. 0

B. 

C. 1

D. 3

Answer: A

Watch Video Solution

î ⋅ (ĵ × k̂) + ĵ ⋅ ( î × k̂) + k̂ ⋅ ( î × ĵ)

−1

https://dl.doubtnut.com/l/_DnOMwyYe21ft
https://dl.doubtnut.com/l/_bL3QRmIa2gTH


14. If  is the angle between two vectors  and , then

 when  is equal to :

A. 0

B. 

C. 

D. 

Answer: B

Watch Video Solution

θ
→
a

→
b

∣
∣
∣
→
a ⋅

→
b

∣
∣
∣

=
∣
∣
∣
→
a ×

→
b

∣
∣
∣

θ

π

4

π

2

π

15. If , then 

A. 0

B. 

C. 

→
a ⋅

→
b = − ∣

∣
→
a ∣

∣
∣
∣
∣

→
b

∣
∣
∣

θ =

π

2

π

4

https://dl.doubtnut.com/l/_bL3QRmIa2gTH
https://dl.doubtnut.com/l/_Nt6C5FnuATi9
https://dl.doubtnut.com/l/_hn8TNE0iT2IZ


D. 

Answer: D

Watch Video Solution

π

16. The projection of the vector  on the vector 

 is :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

→
a = 2 î + 3ĵ + 2k̂

→
b = î + 2ĵ + k̂

10

√6

−
10

√6

5

√6

−
5

√6

https://dl.doubtnut.com/l/_hn8TNE0iT2IZ
https://dl.doubtnut.com/l/_WWg4zkp3JLBV


17. The product of  equals to:

A. 

B. 

C. 0

D. None of these

Answer: B

Watch Video Solution

→
a .

→
b

→
b .

→
a

→
b .

→
a

18. The product of  equals to:

A. 

B. 

C. 

D. 

→
a .

→
b

→
a

2

∣
∣
→
a ∣

∣

∣
∣
∣
→
a

2∣
∣
∣

∣
∣
→
a ∣

∣
2

https://dl.doubtnut.com/l/_t6pDJzNUnYnk
https://dl.doubtnut.com/l/_tifFugoP4cBG


Answer: D

View Text Solution

19. The vectors a and b are perpendicular, if

A. 

B. 

C. 

D. None of these

Answer: C

View Text Solution

→
a .

→
b = 0

→
a ×

→
b = 0

→
a .

→
b = 0

20. If  which one is correct

A.  is unit vector  to both  and 

→
a ×

→
b = ∣

∣
→
a ∣

∣
∣
∣
∣

→
b

∣
∣
∣
sin θn̂

n̂ ⊥
→
a

→
b

https://dl.doubtnut.com/l/_tifFugoP4cBG
https://dl.doubtnut.com/l/_fvGA9KBKDzt3
https://dl.doubtnut.com/l/_SQs387qPTXkF


B.  is a unit vector || to both  and 

C.  is unit vector  nor || to  and 

D. None of these

Answer: A

View Text Solution

n̂
→
a

→
b

n̂ ⊥
→
a

→
b

21. Find the angle between two vectors and  with magnitudes 1 and 2

respectively and when .

A. 

B. 

C. 

D. None

Answer: A

Watch Video Solution

→
a

→
b

→
a ⋅

→
b = 1

π

3

2π

3

π

2

https://dl.doubtnut.com/l/_SQs387qPTXkF
https://dl.doubtnut.com/l/_OlT2s7GdGQvY


22. Find the angle between the vectors :  and 

.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

→
a = î + ĵ − k̂

→
b = î − ĵ + k̂

cos − 1( )
1

3

sin− 1( )
1

3

sin− 1( − )
1

3

cos − 1( − )
1

3

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

vectors :  and .

A.  sq. unit

B. 42 sq. unit

→
a = 3 î + ĵ + 4k̂

→
b = î − ĵ + k̂

√42
1
2

https://dl.doubtnut.com/l/_OlT2s7GdGQvY
https://dl.doubtnut.com/l/_0yhNhTqCHs7q
https://dl.doubtnut.com/l/_L2i6hWkzf8Yr


C.  sq. unit

D.  sq. unit

Answer: A

Watch Video Solution

√42

√21

https://dl.doubtnut.com/l/_L2i6hWkzf8Yr

