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VECTOR ALGEBRA

Solved Examples

1. For any two vectors and we always have 

(Cauchy-Schwartz inequality).

Watch Video Solution

→ a → b

∣∣ → a
.

−−→ b∣∣ ≤ | → a|| → b|

2. If  is a unit vector and , then find →
a (

→
x −

→
a ). (

→
x +

→
a ) = 8

∣
∣
→
x ∣

∣

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_7SqjXYB5JRbu
https://dl.doubtnut.com/l/_hGG6gEPEd5o1


Watch Video Solution

3. Find if two vector and are such that 

and .

A. 

B. 5

C. 2

D. 

Answer: A

Watch Video Solution

∣
∣
∣
→
a −

→
b

∣
∣
∣
,

→
a

→
b

∣
∣
→
a ∣

∣ = 2,
∣
∣
∣

→
b

∣
∣
∣

= 3
→
a

.
→
b = 4

√5

√2

4. Find the projection of the = on the =

.

→
a 2 î + 3ĵ + 2k̂

→
b

î + 2ĵ + k̂

https://dl.doubtnut.com/l/_hGG6gEPEd5o1
https://dl.doubtnut.com/l/_hlPfOphR6aQZ
https://dl.doubtnut.com/l/_Ke7xRdUGID6D


Watch Video Solution

5. If and then show that the

vectors and are perpendicular.

Watch Video Solution

→
a = 5 î − ĵ − 3k̂

→
b = î + 3ĵ − 5k̂

→
a +

→
b

→
a −

→
b

6. Find angle between the vectors and 

.

A. 

B. 

C. 

D. 

Answer: C

θ
→
a = î + ĵ − k̂

→
b = î − ĵ + k̂

cos − 1( )
1

3

cos − 1( − )
1
2

cos − 1( − )
1

3

cos − 1( )
1
2

https://dl.doubtnut.com/l/_Ke7xRdUGID6D
https://dl.doubtnut.com/l/_CoTZh1HKzOsW
https://dl.doubtnut.com/l/_PbylkKxLxahM


Watch Video Solution

7. Find the angle between two  and  with magnitudes 1 and 2

respectively and when .

Watch Video Solution

→
a

→
b

→
a .

→
b = 1

8. Show that the points

are the

vertices of a right angled triangle.

Watch Video Solution

A(2 î − ĵ + k̂), B( î − 3ĵ − 5k̂), C(3 î − 4ĵ − 4k̂)

9. Consider two points P and Q with position vectors

and Find the→ OP = 3 → a − 2 → b → OQ = → a + → b

https://dl.doubtnut.com/l/_PbylkKxLxahM
https://dl.doubtnut.com/l/_4822OnLn5xQX
https://dl.doubtnut.com/l/_VPGZzOm561dQ
https://dl.doubtnut.com/l/_RR026y5PyFvN


position vector of a point R which divides the line joining P and Q

in the ratio 2:1, (i) internally, and (ii) externally.

Watch Video Solution

10. Find the vector joining the points and 

directed from P to Q.

Watch Video Solution

P (2, 3, 0) Q(1, 2, 4)

11. Find the unit vector in the direction of the sum of the vectors,

 and .

Watch Video Solution

→
a = 2 î + 2ĵ − 5k̂

→
b = 2 î + ĵ + 3k̂

https://dl.doubtnut.com/l/_RR026y5PyFvN
https://dl.doubtnut.com/l/_ujTS1sGJ2e0n
https://dl.doubtnut.com/l/_aQHTrLeRj6sd


12. Write the direction ratios of the vector and

hence calculate its direction cosines.

Watch Video Solution

→
a = î + ĵ − 2k̂

13. Represent graphically a displacement of 40 km, west of

south.

Watch Video Solution

30o

14. Classify the following measures as scalars and vectors.(i) 5

seconds (ii) 1000 

Watch Video Solution

cm3

https://dl.doubtnut.com/l/_vr8ZQIpcI51w
https://dl.doubtnut.com/l/_1VszYnP1P18r
https://dl.doubtnut.com/l/_7a8dJuVxRYuX


15. In the given figure, which of the vectors are : 

(a) Collinear 

(b) Equal 

(C ) Colinitial

Watch Video Solution

16. Find the values of x, y and z so that the vectors

and are equal.

Watch Video Solution

→
a = xî + 2ĵ + zk̂

→
b = 2 î + yĵ + k̂

17. Let and . Is ?

Are the vector and equal?

Watch Video Solution

→ a = î + 2ĵ → b = 2 î + ĵ | → a| = | → b|

→ a → b

https://dl.doubtnut.com/l/_rn8wJaeCf4DF
https://dl.doubtnut.com/l/_5KK9hKNJZjSx
https://dl.doubtnut.com/l/_w2A5XIAWDNNs


18. Find unit vector in the direction of vector 

.

Watch Video Solution

→ a = 2 î + 3ĵ + k̂

19. Find a vector in the direction of vector  `that has

magnitude 7 units.

Watch Video Solution

→
a = î − 2ĵ

20. If with reference to the right handed system of mutually

perpendicular unit vectors and , 

, then express   in the from

, where  is parallel to  and  is

perpendicular to 

Watch Video Solution

î, ĵ k̂

→
α = 3 î − ĵ,

→
β = 2 î + ĵ − 3k̂

→
β

→
β =

→
β 1 +

→
β 2

→
β 1

→
α

→
β 2

→
α

https://dl.doubtnut.com/l/_hWWKwhkWsn9j
https://dl.doubtnut.com/l/_74HNjTDL8yI4
https://dl.doubtnut.com/l/_mhD4up8FMzdH


21. Find if and .

Watch Video Solution

∣
∣
∣
→
a ×

→
b

∣
∣
∣
,

→
a = 2 î + ĵ + 3k̂

→
b = 3 î + 5ĵ − 2k̂

22. Find a unit vector perpendicular to each of the vectors

and , where 

.

Watch Video Solution

(
→
a +

→
b ) (

→
a −

→
b )

→
a = î + ĵ + k̂,

→
b = î + 2ĵ + 3k̂

23. For any two vectors 
 , prove that



 (ii) 
 (iii) 

Watch Video Solution

→
a and

→
b

∣
∣
∣
→
a +

→
b

∣
∣
∣

≤ ∣
∣
→
a ∣

∣ +
∣
∣
∣

→
b

∣
∣
∣

∣
∣
∣
→
a −

→
b

∣
∣
∣

≤ ∣
∣
→
a ∣

∣ +
∣
∣
∣

→
b

∣
∣
∣

∣
∣
∣
→
a −

→
b

∣
∣
∣

≥ ∣
∣
→
a ∣

∣ −
∣
∣
∣

→
b

∣
∣
∣

https://dl.doubtnut.com/l/_mhD4up8FMzdH
https://dl.doubtnut.com/l/_JNLWAoZLsgVu
https://dl.doubtnut.com/l/_rw2EX9vH9QHS
https://dl.doubtnut.com/l/_u3G9XhDcYkVL


24. Show that the points 

and are collinear.

Watch Video Solution

A( − 2 î + 3ĵ + 5k̂), B( î + 2ĵ + 3k̂)

C(7 î − k̂)

25. Write all the unit vectors in 

Watch Video Solution

XY − plane.

26. If   and  are the

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

angle between  and . 

Deduce that and  are collinear

Watch Video Solution

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

−−→
AB

−−→
CD

−−→
AB

−−→
CD

https://dl.doubtnut.com/l/_EPP0Ixl5VGWB
https://dl.doubtnut.com/l/_axh5y3qsCHgV
https://dl.doubtnut.com/l/_2FBLyfzAcarf
https://dl.doubtnut.com/l/_jZhlGcnpYzEa


27. Find the area of a triangle having the points , 

and as its vertices.

Watch Video Solution

A(1, 1, 1)

B(1, 2, 3) C(2, 3, 1)

28. Find the area of a parallelogram whose adjacent sides are

given by the vectors and .

Watch Video Solution

→
a = 3 î + ĵ + 4k̂

→
b = î − ĵ + k̂

29. Let and be three vectors such that 

and each one of them being

perpendicular to the sum of the other two, find .

A. 

B. 

C. 

→
a ,

→
b

→
c

∣
∣
→
a ∣

∣ = 3,
∣
∣
∣

→
b

∣
∣
∣

= 4, ∣
∣
→
c ∣

∣ = 5

∣
∣
∣
→
a +

→
b +

→
c

∣
∣
∣

√2

2√2

5√2

https://dl.doubtnut.com/l/_jZhlGcnpYzEa
https://dl.doubtnut.com/l/_drd80ndV2FcS
https://dl.doubtnut.com/l/_vFi7jSGdDwJP


D. 

Answer: C

Watch Video Solution

3√2

30. Three vectors ,  and  satisfy the condition

. Evaluate the quantity 

, if and 

.

Watch Video Solution

→
a

→
b

→
c

→
a +

→
b +

→
c =

→
0

μ =
→
a ⋅

→
b +

→
b ⋅

→
c +

→
c ⋅

→
a ∣

∣
→
a ∣

∣ = 3,
∣
∣
∣

→
b

∣
∣
∣

= 4

∣
∣
→
c ∣

∣ = 2

31. Find  if the vectors

are coplanar.

Watch Video Solution

λ

→
a = î + 3 ĵ + k̂,

→
b = 2 î − ĵ − k̂  and  

→
c = λî + 7 ĵ + 3k̂

https://dl.doubtnut.com/l/_vFi7jSGdDwJP
https://dl.doubtnut.com/l/_68WlDmZjQWNv
https://dl.doubtnut.com/l/_rCVv6FFg2djD


32. Prove that 

Watch Video Solution

[
→
a ,

→
b ,

→
c +

→
d ] = [

→
a ,

→
b ,

→
c ] + [

→
a ,

→
b ,

→
d ]

33. Show that the vectors

are coplanar.

Watch Video Solution

→ a = î − 2 ĵ + 3k̂, → b =  2 î + 3j − 4k̂  and  c = î − 3 ĵ + 5k̂

34. Find

 and

.

Watch Video Solution

→
a . (

→
b ×

→
c ), if

→
a = 2 î + ĵ + 3k̂,

→
b = î + 2ĵ + k̂

c = 3 î + ĵ + 2k̂

https://dl.doubtnut.com/l/_rCVv6FFg2djD
https://dl.doubtnut.com/l/_Rl8J2FO6xX6o
https://dl.doubtnut.com/l/_AXpiFaCUnsXm
https://dl.doubtnut.com/l/_XFJ4GhQy4W5U


Exercise 10 4

35. Prove that .

Watch Video Solution

[
→
a +

→
b ,

→
b +

→
c ,

→
c +

→
a ] = 2[

→
a ,

→
b ,

→
c ]

36. Show that the four points A, B, C and D with position vectors

,

respectively are coplanar.

Watch Video Solution

4 î + 5 ĵ + k̂, − ( ĵ + k̂), 3ĵ + 9 ĵ + 4k̂ and 4( î + ĵ + k̂)

1. Area of a rectangle having vertices A, B, C and D with position

vectors and 

respectively is(A) 1/2 (B) 1 (C) 2 (D) 4

− î + ĵ + 4k̂, î + ĵ + 4k̂, î − ĵ + 4k̂
1

2

1

2

1

2

− î − ĵ + 4k̂
1

2

https://dl.doubtnut.com/l/_XFJ4GhQy4W5U
https://dl.doubtnut.com/l/_o21vh9hGQO5G
https://dl.doubtnut.com/l/_lR4aPtebEZZA
https://dl.doubtnut.com/l/_v7Ms8GRwfjdi


Watch Video Solution

2. Let the vectors and be such that and ,

then is a unit vector, if the angle between and (A)

 (B)  (C)  (D) 

Watch Video Solution

→
a

→
b ∣

∣
→
a ∣

∣ = 3
∣
∣
∣

→
b

∣
∣
∣

=
√2

3
→
a ×

→
b

→
a

→
b

π/6 π/4 π/3 π/2

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

determined by the vectors  and

.

Watch Video Solution

→
a = î − ĵ + 3k̂

→
b = 2 î − 7ĵ + k̂

4. If either and then . Is Is the converse

true? Justify your answer with an example.

→
a = 0

→
b = 0

→
a ×

→
b = 0

https://dl.doubtnut.com/l/_v7Ms8GRwfjdi
https://dl.doubtnut.com/l/_jMFaG1X19CjX
https://dl.doubtnut.com/l/_Vh8tuhRp7ynx
https://dl.doubtnut.com/l/_aewxxBbCApQZ


Watch Video Solution

5. Find , if and 

Watch Video Solution

∣
∣
∣
→
a ×

→
b

∣
∣
∣

→
a = î − 7ĵ + 7k̂

→
b = 3 î − 2ĵ + 2k̂

6. Find  and if .

Watch Video Solution

λ μ (2 î + 6ĵ + 27k̂) × ( î + λĵ + μk̂) =
→
0

7. Given that and . What can you conclude

about the vectors and .

Watch Video Solution

→
a

.
→
b = 0

→
a ×

→
b = 0

→
a

→
b

https://dl.doubtnut.com/l/_aewxxBbCApQZ
https://dl.doubtnut.com/l/_zNbzpgg4kYPt
https://dl.doubtnut.com/l/_ncxv22YCdrK7
https://dl.doubtnut.com/l/_RRpvYVbTCAQG


8. If  and 


 then verify that 

Watch Video Solution

→
a = a1 î + a2 ĵ + a3k̂,  

→
b = b1 î + b2 ĵ + b3k̂

→
c = c1 î + c2 ĵ + c3k̂,

→
a × (

→
b +

→
c ) =

→
a ×

→
b +

→
a ×

→
c

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

and where and

Watch Video Solution

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

→ b = î + 2ĵ − 2k̂

10. Find the area of the triangle with vertices A(1, 1, 2), B(2, 3, 5) and

C(1, 5, 5).

Watch Video Solution

https://dl.doubtnut.com/l/_qSQT5hkpzcaE
https://dl.doubtnut.com/l/_ROT3bx3v7lWS
https://dl.doubtnut.com/l/_gLjeoGpJahbS


Exercise 10 2

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

are incorrect:(A) for some scalar lambda (B) 

 (C) the respective components of and are

proportional(D) both the vectors  and have same direction,

but different magnitudes.

Watch Video Solution

→
a

→
b

→
b = λ

→
a ,

→
a = ±

→
b

→
a

→
b

→
a

→
b

2. In triangle ABC (Figure), which of the following is not true: 

 








(A)
−−→
AB +

−−→
BC +

−−→
CA =

→
0

(B)
−−→
AB +

−−→
BC −

−−→
AC =

→
0

(C)
−−→
AB +

−−→
BC −

−−→
CA =

→
0

https://dl.doubtnut.com/l/_qbA6vB7Rwduz
https://dl.doubtnut.com/l/_Exb24xO8tNJo





Watch Video Solution

(D)
−−→
AB +

−−→
CB +

−−→
CA =

→
0

3. Show that the vectors and are

collinear.

Watch Video Solution

2 î − 3ĵ + 4k̂ −4 î + 6ĵ − 8k̂

4. Find a vector in the direction of vector which has

magnitude 8 units.

5 î − ĵ + 2k̂

https://dl.doubtnut.com/l/_Exb24xO8tNJo
https://dl.doubtnut.com/l/_PdZ0ZCwbUI4n
https://dl.doubtnut.com/l/_srWOSY8EC4tK


Watch Video Solution

5. Find the direction cosines of the vector joining the points

and , directed from A to B.

Watch Video Solution

A(1, 2, 3) B(1, 2, 1)

6. Find the direction cosines of the vector .

Watch Video Solution

î + 2ĵ + 3k̂

7. Find the position vector of a point R which divides the line

joining two points P and Q whose position vectors are 

and respectively, in the ratio 2 : 1(i) internally (ii)

externally

Watch Video Solution

î + 2ĵ − k̂

− î + ĵ + k̂

https://dl.doubtnut.com/l/_srWOSY8EC4tK
https://dl.doubtnut.com/l/_YPSnACWBh9pY
https://dl.doubtnut.com/l/_8x4Wv1IEBOV5
https://dl.doubtnut.com/l/_PpwHCx4hT9xK


Watch Video Solution

8. Show that the vector  is equally inclined to the axes

OX, OY and OZ.

Watch Video Solution

î + ĵ + k̂

9. Show that the points A, B and C with position vectors,

, and 

respectively form the vertices of a right angled triangle.

Watch Video Solution

→
a = 3 î − 4ĵ − 4k̂

→
b = 2 î − ĵ + k̂

→
c = î − 3ĵ − 5k̂

10. Find the position vector of the mid point of the vector joining

the points P(2, 3, 4) and .

Watch Video Solution

Q(4, 1, 2)

https://dl.doubtnut.com/l/_PpwHCx4hT9xK
https://dl.doubtnut.com/l/_QJ7lNz3rRy9L
https://dl.doubtnut.com/l/_0xSwzUUsbUnA
https://dl.doubtnut.com/l/_l636tokenCPy


11. Find the unit vector in the direction of vector , where P and

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

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

−−→
PQ

+ +
î

√3

ĵ

√2

k̂

√2

+ +
î

√2

ĵ

√3

k̂

√3

+ +
î

√2

ĵ

√2

k̂

√2

+ +
î

√3

ĵ

√3

k̂

√3

12. For given vectors, and 

find the unit vector in the direction of the

vector .

Watch Video Solution

→ a = 2 î − ĵ + 2k̂

→ b = − î + ĵ − k̂

→ a + → b

https://dl.doubtnut.com/l/_l636tokenCPy
https://dl.doubtnut.com/l/_CjXHlgqA5iIf
https://dl.doubtnut.com/l/_KhDpiNaCQxgX


Watch Video Solution

13. Write two different vectors having same magnitude.

Watch Video Solution

14. Write two different vectors having same direction.

Watch Video Solution

15. Compute the magnitude of the following vectors:

 ;  ; 

Watch Video Solution

→
a = î + ĵ + k̂

→
b = 2 î − 7ĵ − 3k̂

→
c = î + ĵ − k̂

1

√3

1

√3

1

√3

https://dl.doubtnut.com/l/_KhDpiNaCQxgX
https://dl.doubtnut.com/l/_0Vd7oAWgAEl3
https://dl.doubtnut.com/l/_8FfCBGcF1925
https://dl.doubtnut.com/l/_16nWYlfkXlaw


16. Find the sum of the vectors

and 

Watch Video Solution

→ a = î − 2ĵ + k̂, → b = − 2 î + 4ĵ + 5k̂

→ c = î − 6ĵ − 7k̂

17. Find the unit vector in the direction of the vector

Watch Video Solution

→
a = î + ĵ + 2k̂

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

are equal.

Watch Video Solution

2 î + 3ĵ

x î + yĵ

https://dl.doubtnut.com/l/_fLLfkvCo6o98
https://dl.doubtnut.com/l/_6Qp1iKxe0imP
https://dl.doubtnut.com/l/_fryiLa59CEln
https://dl.doubtnut.com/l/_3iILo0qcYoyW


Miscellaneous Exercise

19. Find the scalar and vector components of the vector with initial

point (2, 1) and terminal point .

Watch Video Solution

(5, 7)

1. If  is the angle between any two vectors  and , then

 when  is equal to(A) 0 (B)  (C)  (D) 

Watch Video Solution

θ
→
a

→
b

∣
∣
∣
→
a .

→
b

∣
∣
∣

=
∣
∣
∣
→
a ×

→
b

∣
∣
∣

θ
π

4

π

2
π

2. The two adjacent sides of a parallelogram are 
and


. Find the unit vector parallel to one of its
diagonals.

Also, find its area.

Watch Video Solution

2 î − 4ĵ + 5k̂

î − 2ĵ − 3k̂

https://dl.doubtnut.com/l/_3iILo0qcYoyW
https://dl.doubtnut.com/l/_9ixeKPzkaRG8
https://dl.doubtnut.com/l/_UcUQ7ZgvfNhO


3. 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

4. Write down a unit vector in XY-plane, making an angle of 30°

with the positive direction of x-axis.

Watch Video Solution

5. A girl walks 4 km towards west, and then she walks 3 km in a

direction 
 east of north and stops. Determine the girls

displacement from her
initial point of departure.

Watch Video Solution

300

https://dl.doubtnut.com/l/_UcUQ7ZgvfNhO
https://dl.doubtnut.com/l/_pEWbNUFHwyvS
https://dl.doubtnut.com/l/_4Z315YPNA8GE
https://dl.doubtnut.com/l/_nvr90VntJ96s
https://dl.doubtnut.com/l/_qchlF6EXbHaI


6. Find the scalar components and magnitude of the vector

joining the points and 

Watch Video Solution

P (x1, y1, z1) Q(x2, y2, z2)

7. Find the value of x for which is a unit vector.

Watch Video Solution

x( î + ĵ + k̂)

8. Let  and 

. Find a vector which is perpendicular to both

 and  and .

Watch Video Solution

→
a = î + 4ĵ + 2k̂,

→
b = 3 î − 2ĵ + 7k̂

→
c = 2 î − ĵ + 4k̂

→
d

→
a

→
b

→
c ⋅

→
d = 15

https://dl.doubtnut.com/l/_qchlF6EXbHaI
https://dl.doubtnut.com/l/_6PWPY7bliTfL
https://dl.doubtnut.com/l/_Da5Qfd2EVlt6


9. The scalar product of the vector with a unit vector

along the sum of vector and is equal to

one. Find the value of .

Watch Video Solution

î + ĵ + k̂

2 î + 4ĵ − 5k̂ λ î + 2ĵ + 3k̂

λ

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

 only when 


 


 


 


Watch Video Solution

θ
→
a

→
b

→
a ⋅

→
b ≥ 0

(A)0 < θ <
π

2

(B)0 ≤ θ ≤
π

2

(C)0 < θ < π

(D)0 ≤ θ ≤ π

https://dl.doubtnut.com/l/_OWgURZLNoofH
https://dl.doubtnut.com/l/_ZYtKZVnRIzZl


11. Let  and  be two unit vectors and is the angle between

them. Then  is a unit vector if 


(A)  (B)  (C)  (D) 

Watch Video Solution

→
a

→
b

→
a +

→
b

θ =
π

4
θ =

π

3
θ =

π

2
θ =

2π

3

12. If are mutually perpendicular vectors of

equal magnitudes, show that the vector is

equally inclined to and .

Watch Video Solution

→ a, → b, → c

→ a + → b + → c

→ a, → b → c

13. 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

https://dl.doubtnut.com/l/_8N076NEA79cu
https://dl.doubtnut.com/l/_Knpm6EyZNpht
https://dl.doubtnut.com/l/_HE7KeJ2Xub3w


14. The value of is


 

 

 

Watch Video Solution

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

(A)0

(B)1

(C)1

(D)3

15. यदि  , तब क्या यह सत्य है कि |  ? अपने

उत्तर की पुष्टि कीजिए।

View Text Solution

→
a =

→
b +

→
c ∣

∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣

+ ∣
∣
→
c ∣

∣

16. Find the position vector of a point 
 which
 divides the line

joining two points 
 and 
 whose
 position vectors are 

R

P Q

https://dl.doubtnut.com/l/_8m7Ws2WsVS5o
https://dl.doubtnut.com/l/_QFxoESLkLfcl
https://dl.doubtnut.com/l/_vcMjZWNmMvrF



and ( 
 respectively, externally in the ratio

1:2.Also, show that 
is the
mid-point of the line segment 

Watch Video Solution

(2 
→
a +

→
b )

→
a −  3

→
b )

P RQ.

17. If = ,  and find a

unit vector parallel to the vector .

Watch Video Solution

→
a î + ĵ + k̂

→
b = 2 î − ĵ + 3k̂

→
c = î − 2ĵ + k̂

2
→
a −

→
b + 3

→
c

18. 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/_vcMjZWNmMvrF
https://dl.doubtnut.com/l/_3Y5koyF1HZ91
https://dl.doubtnut.com/l/_ICISZAU0xHHU


Exercise 10 3

19. Show that the points  and 

 are collinear, and find the ratio in which  divides .

Watch Video Solution

A(1, − 2, − 8), B(5, 0, − 2)

C(11, 3, 7) B AC

1. Find the angle between two vectors and with magnitudes

and 2 respectively having 

Watch Video Solution

→
a

→
b

√3
→
a .

→
b = √6

2. Find the projection of the vector on the vector 

Watch Video Solution

î − ĵ î + ĵ

https://dl.doubtnut.com/l/_OVfcha9vgsLu
https://dl.doubtnut.com/l/_pHBjjIkVRHZ3
https://dl.doubtnut.com/l/_UmUT7PTQOf7m
https://dl.doubtnut.com/l/_BGabrBKfW0ea


3. Find the angle between the vectors and 

Watch Video Solution

î − 2ĵ + 3k

3 î − 2ĵ + k

4. Show that each of the given three vectors is a unit vector:

Also,

show that they are mutually perpendicular to each other.

Watch Video Solution

(2 î + 3ĵ + 6k̂), (3 î − 6ĵ + 2k̂), (6 î + 2ĵ − 3k̂)
1

7

1

7

1

7

5. Find the projection of the vector on the vector 

Watch Video Solution

î + 3ĵ + 7k̂

7 î − ĵ + 8k̂

https://dl.doubtnut.com/l/_BGabrBKfW0ea
https://dl.doubtnut.com/l/_kyHCnaPPvPFx
https://dl.doubtnut.com/l/_NvFi6WGzmPVW


6. Evaluate the product 

Watch Video Solution

(3
→
a − 5

→
b ). (2

→
a + 7

→
b )

7. Find and , if and 

Watch Video Solution

∣
∣
→
a ∣

∣
∣
∣
∣

→
b

∣
∣
∣

(
→
a +

→
b )

.

(
→
a −

→
b ) = 8

∣
∣
→
a ∣

∣ = 8
∣
∣
∣

→
b

∣
∣
∣

8. Find , if for a unit vector 

.

Watch Video Solution

| → x|

→ a, ( → x − → a)
.

→ x + → a = 12

https://dl.doubtnut.com/l/_0q4uCkJc01rQ
https://dl.doubtnut.com/l/_UkWBrzxTpURe
https://dl.doubtnut.com/l/_KjiRaEHV1iA2


9. Find the magnitude of two vectors and  having the same

magnitude and such that the angle between them is and their

scalar product is .

Watch Video Solution

→
a

→
b

600

1

2

10. If and , then what can be

concluded about the vector .

Watch Video Solution

→ a
.

−−→ a = 0 → a
.

−−→ b = 0

→ b

11. If are unit vectors such that   find

the value of .

Watch Video Solution

→
a ,

→
b ,

→
c

→
a +

→
b +

→
c =

→
0

(
→
a ⋅

→
b +

→
b ⋅

→
c +

→
c ⋅

→
a )

https://dl.doubtnut.com/l/_wdGkNy9mFDSg
https://dl.doubtnut.com/l/_FcA5IwSEPVCs
https://dl.doubtnut.com/l/_ndtkwpu729Sf
https://dl.doubtnut.com/l/_8zQp99Efq0xt


12. If and are

such that is perpendicular to , then find the value of .

Watch Video Solution

→
a = 2 î + 2ĵ + 3k̂,

→
b = − î + 2ĵ + k̂

→
c = 3 î + ĵ

→
a + λ

→
b

→
c λ

13. Show that 
 is a perpendicular to 


for any two non-zero
vectors 

Watch Video Solution

∣
∣
→
a ∣

∣
→
b +

∣
∣
∣

→
b

∣
∣
∣
→
a

∣
∣
→
a ∣

∣
→
b −

∣
∣
∣

→
b

∣
∣
∣
→
a ,

→
a and

→
b .

14. Show that the points A(1, 2, 7), B(2, 6, 3) and  are

collinear.

Watch Video Solution

C(3, 10, − 1)

https://dl.doubtnut.com/l/_8zQp99Efq0xt
https://dl.doubtnut.com/l/_KJzTYDbZV84g
https://dl.doubtnut.com/l/_qlnXXwharYWq


15. Show that the vectors  and 

 form the vertices of a right angled triangle.

Watch Video Solution

2 î − ĵ + k̂, î − 3ĵ − 5k̂

3 î − 4ĵ − 4k̂

16. If either 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

17. If the vertices A, B, C of a triangle ABC are

, respectively, then find . [

is the angle between the vectors and .

Watch Video Solution

(1, 2, 3), (1, 0, 0), (0, 1, 2) ∠ABC ∠ABC

−−→
BA

−−→
BC

https://dl.doubtnut.com/l/_CMWnhljAOozL
https://dl.doubtnut.com/l/_dhmDGgaW0cYC
https://dl.doubtnut.com/l/_HGDih2PM9iXJ
https://dl.doubtnut.com/l/_edTblylLUntb


Exercise 10 1

18. If  is a nonzero vector of magnitude a and  a nonzero scalar,

then   is unit vector if

(A)  


(B)  


(C)  


(D) 

Watch Video Solution

→
a λ

λ
→
a

λ = 1

λ = − 1

a = |λ|

a =
1

|λ|

1. Classify the following as scalar and vector quantities.  (i) time

period (ii) distance (iii) force       (iv) velocity (v) work done

Watch Video Solution

https://dl.doubtnut.com/l/_edTblylLUntb
https://dl.doubtnut.com/l/_QA7a9ZvX1SiD


2. Classify the following measures as scalars and vectors.(i) 10 kg

(ii) 2 meters north-west (iii) (iv) 40 watt (v) 10^19 coulomb

(vi)20 

Watch Video Solution

40∘

m/s2

3. Represent graphically a displacement of 40 km, east of

north.

Watch Video Solution

30o

4. Answer the following as true or false.(i) and are

collinear.(ii) Two collinear vectors are always equal in magnitude.

(iii) Two vectors having same magnitude are collinear.(iv) Two

collinear vectors having the same magni

Watch Video Solution

→ a − → a

https://dl.doubtnut.com/l/_um3B4o28RDFk
https://dl.doubtnut.com/l/_bZLe96ZCiail
https://dl.doubtnut.com/l/_JFegoyXIleWU


Exercise 10 5

5. In a fig. 23.4 (a square), identify the following vectors:
Coinitial ii.

Equal
Collinear but not equal

Watch Video Solution

1. Let 

Then 

(a) if  , find  which makes  coplanar 


(b) if  , show that no value of  can makes 

 coplanar.

Watch Video Solution

→
a = î + ĵ + k̂ and

→
b = î and

→
c = c1 î + ĉ2j + c3k̂

c1 = 1 and c2 = 2 c3
→
a ,

→
b ,

→
c

c2 = − 1 and c3 = 1 c1

→
a ,

→
b ,

→
c

https://dl.doubtnut.com/l/_JFegoyXIleWU
https://dl.doubtnut.com/l/_IMz9XlqQfBIe
https://dl.doubtnut.com/l/_LvjpMB24TvNE


2. Show that the vectors

are coplanar.

Watch Video Solution

→
a = î − 2ĵ + 3k̂,

→
b = − 2 î + 3ĵ − 4k̂and

→
c = î − 3ĵ + 5k̂

3. Find if

Watch Video Solution

[
→
a

→
b

→
c ]

→
a = î − 2ĵ + 3k̂,

→
b = 2i − 3j + k,

→
c = 3 î + ĵ − 2k̂

4. Find if the vectors

are coplanar

Watch Video Solution

λ

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

https://dl.doubtnut.com/l/_lz5vPgiYPCil
https://dl.doubtnut.com/l/_7es7uhMRPnwp
https://dl.doubtnut.com/l/_3t99TYZBWVRF
https://dl.doubtnut.com/l/_udjwnRpK9sxC


5. Find x such that the four points , , 

and are coplanar

Watch Video Solution

A (3,  2,  1) B(4, x,  5)

C (4,  2,  2) D (6,  5,  1)

6. Show that vectors 
 are coplanar if 


are coplanar.

Watch Video Solution

→
a ,  

→
b ,  

→
c

→
a +

→
b ,  

→
b +

→
c ,  

→
c +

→
a

7. Show that the four points with position vectors

are coplanar.

Watch Video Solution

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

https://dl.doubtnut.com/l/_udjwnRpK9sxC
https://dl.doubtnut.com/l/_M4o8R8kjwktk
https://dl.doubtnut.com/l/_NnBTaN0EP4ir

