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VECTOR ALGEBRA

Exercise 10 4

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

Watch Video Solution

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

2

1

2

1

2

− î − ĵ + 4k̂
1

2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_0Ebat0iOPUwt


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.

Watch Video Solution

→
a = 0

→
b = 0

→
a ×

→
b = 0

https://dl.doubtnut.com/l/_gNPLBtOnREPM
https://dl.doubtnut.com/l/_YkEJJCLZCCwa
https://dl.doubtnut.com/l/_BAOE4d1zWgvv


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

8. Let the vectors be given as 

. Then show that 

→
a ,

→
b ,

→
c

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

https://dl.doubtnut.com/l/_BAOE4d1zWgvv
https://dl.doubtnut.com/l/_JpDc7q82a7wI
https://dl.doubtnut.com/l/_S43dDhmUX6Fv
https://dl.doubtnut.com/l/_O1Mr06F8WFFJ
https://dl.doubtnut.com/l/_aox09XTsD4QL


Exercise 10 5

Watch Video Solution

→
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/_aox09XTsD4QL
https://dl.doubtnut.com/l/_2mN29VqMQumq
https://dl.doubtnut.com/l/_vc1a3nJDaXQe


1. Let  Then(a)

if  , �nd  which makes  coplanar(b) if 

 , show that no value of  can makes 

coplanar.

Watch Video Solution

→
a = î + ĵ + k̂ and

→
b = i and

→
c = c1 î + ĉ2j + c3k̂

c1 = 1 and c2 = 2 c3
→
a ,

→
b ,

→
c

c2 = − 1 and c3 = 1 c3
→
a ,

→
b ,

→
c

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

https://dl.doubtnut.com/l/_KDAPTUezmFTE
https://dl.doubtnut.com/l/_Ty2RcIrMoNPX
https://dl.doubtnut.com/l/_vmkAHV9ADusW


4. Find if the vectors 

are coplanar

Watch Video Solution

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

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 the vectors and coplanar if 

and are coplanar

Watch Video Solution

→ a, → b → c

→ a + → b, → b + → c → c + → a

7. Show that the four points with position vectors

are4 î + 8ĵ + 12k̂,  2 î + 4 ĵ + 6k̂, 3 î + 5 ĵ + 4k̂ and 5 î + 8 ĵ + 5k̂

https://dl.doubtnut.com/l/_1QBZNBKgKEeQ
https://dl.doubtnut.com/l/_VS7Tl4EwOwD6
https://dl.doubtnut.com/l/_8YCLEmuTqpJQ
https://dl.doubtnut.com/l/_nG3KZWIbPDkl


Solved Examples

coplanar.

Watch Video Solution

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 �nd 

Watch Video Solution

→
a (

→
x −

→
a ). (

→
x +

→
a ) = 8 ∣

∣
→
x ∣

∣

3. Find if two vector and are such that 

and .

∣
∣
∣
→
a −

→
b

∣
∣
∣
,

→
a

→
b

∣
∣
→
a ∣

∣ = 2,
∣
∣
∣

→
b

∣
∣
∣

= 3
→
a .

→
b = 4

https://dl.doubtnut.com/l/_nG3KZWIbPDkl
https://dl.doubtnut.com/l/_0N3SHRh4ncX7
https://dl.doubtnut.com/l/_Euw7bGuqYZDB
https://dl.doubtnut.com/l/_EU3VlpMo4TtY


A. 

B. 5

C. 2

D. 

Answer: A

Watch Video Solution

√5

√2

4. Find the projection of the = on the = .

Watch Video Solution

→
a 2 î + 3ĵ + 2k̂

→
b î + 2ĵ + k̂

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

https://dl.doubtnut.com/l/_EU3VlpMo4TtY
https://dl.doubtnut.com/l/_AH2eon94fTIS
https://dl.doubtnut.com/l/_auPGT8YcfMel


6. Find angle between the vectors and 

.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

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

7. Find the angle between two vectors  and  with magnitude 2 and

1 respectively, such that    .

Watch Video Solution

→
a

→
b

→
a .

→
b = √3

https://dl.doubtnut.com/l/_G2atnGiy5eaT
https://dl.doubtnut.com/l/_pzHjyLfKKFY3


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 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

−−→
OP = 3

→
a − 2

→
b

−−→
OQ =

→
a +

→
b

10. Find the vector joining the points and directed

from P to Q.

Watch Video Solution

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

https://dl.doubtnut.com/l/_yFffvQKsUJ7p
https://dl.doubtnut.com/l/_0bVFuhKVcAYu
https://dl.doubtnut.com/l/_4RoiZckp79sz


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

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 

W t h Vid S l ti

cm3

https://dl.doubtnut.com/l/_TPMoWH9opo58
https://dl.doubtnut.com/l/_UbUwWqEZLgke
https://dl.doubtnut.com/l/_6rwewXpDl4o5
https://dl.doubtnut.com/l/_jmcQnr4gxPCA


Watch Video Solution

15. In Figure, which of the vectors are: (i) Collinear (ii) Equal (iii)

Coinitial

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/_jmcQnr4gxPCA
https://dl.doubtnut.com/l/_7RUxeZkYy1h9
https://dl.doubtnut.com/l/_TuoLz95rjkTw
https://dl.doubtnut.com/l/_doUGKKmpRcsy


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 ` -

Watch Video Solution

î, ĵ k̂

→ α = 3 î − ĵ, → β = 2 î + ĵ − 3k̂ → β

→ β = → β1 + → β2

21. Find if  and .∣
∣
∣
→
a ×

→
b

∣
∣
∣
,

→
a = 2 î + ĵ + 3k̂

→
b = 3 î + 5ĵ − 2k̂

https://dl.doubtnut.com/l/_vYMIa5egMbqh
https://dl.doubtnut.com/l/_RtL3D8Ts5eVn
https://dl.doubtnut.com/l/_zERuuPuqUe7s
https://dl.doubtnut.com/l/_fVGjRsYdx3WZ


Watch Video Solution

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  and , we always have

Watch Video Solution

→
a

→
b

∣
∣
∣
→
a +

→
b

∣
∣
∣

≤ ∣
∣
→
a ∣

∣ +
∣
∣
∣

→
b

∣
∣
∣

24. Show that the points and 

are collinear.

Watch Video Solution

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

C(7 î − 3k̂)

https://dl.doubtnut.com/l/_fVGjRsYdx3WZ
https://dl.doubtnut.com/l/_UN20MkAv6Fjq
https://dl.doubtnut.com/l/_Ab8Ez35qJ5ZN
https://dl.doubtnut.com/l/_VoabKTh8vqfH
https://dl.doubtnut.com/l/_TY1PbfTGCRnB


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 �nd the angle

between and . Deduce that and 

Watch Video Solution

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

−−→
AB

−−→
CD

−−→
AB

−−→
CD

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 .→
a = 3 î + ĵ + 4k̂

→
b = î − ĵ + k̂

https://dl.doubtnut.com/l/_TY1PbfTGCRnB
https://dl.doubtnut.com/l/_AR2gZk7782B2
https://dl.doubtnut.com/l/_YWIvcAcbbxci
https://dl.doubtnut.com/l/_4B1gc5KTTsG7


Watch Video Solution

29. Let  and be three vectors such that 

and each one of them being

perpendicular to the sum of the other two, �nd .

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

→
a ,

→
b

→
c

∣
∣
→
a ∣

∣ = 3,
∣
∣
∣

→
b

∣
∣
∣

= 4, ∣
∣
→
c ∣

∣ = 5

∣
∣
∣
→
a +

→
b +

→
c

∣
∣
∣

√2

2√2

5√2

3√2

30. Three vectors ,  and  satisfy the condition

. Evaluate the quantity 

→
a

→
b

→
c

→
a +

→
b +

→
c =

→
0

https://dl.doubtnut.com/l/_4B1gc5KTTsG7
https://dl.doubtnut.com/l/_wkTWYFK27xcf
https://dl.doubtnut.com/l/_ofKAQvC5Jqkv


, if and .

Watch Video Solution

μ =
→
a .

→
b +

→
b .

→
c +

→
c .

→
a ∣

∣
→
a ∣

∣ = 1,
∣
∣
∣

→
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

32. Prove that

Watch Video Solution

[ → a, → b, → c + → d] = [ → a, → b, → c] + [ → a, → b, → d]

33. Show that the vectors

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

https://dl.doubtnut.com/l/_ofKAQvC5Jqkv
https://dl.doubtnut.com/l/_BM1vu2POifE7
https://dl.doubtnut.com/l/_sC0V6ToIuIeD
https://dl.doubtnut.com/l/_GEzaslQJtGOs


are coplanar.

Watch Video Solution

34. Find 

and .

Watch Video Solution

→
a . (

→
b ×

→
c ), if

→
a = 2 î + ĵ + 3k̂,

→
b = î + 2ĵ + k̂

c = 3 î + ĵ + 2k̂

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 + 4ĵ + 4k̂

https://dl.doubtnut.com/l/_GEzaslQJtGOs
https://dl.doubtnut.com/l/_kkylNfAe31Vd
https://dl.doubtnut.com/l/_Z01ogMMvNSth
https://dl.doubtnut.com/l/_cLjWbpn56NHc


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 di�erent 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)

 (B)  (C)

 (D) 

Watch Video Solution

→
A B +

→
BC +

→
C A =

→
0

→
A B +

→
BC −

→
A C =

→
0

→
A B +

→
BC −

→
C A =

→
0

→
A B −

→
C B +

→
C A =

→
0

https://dl.doubtnut.com/l/_cLjWbpn56NHc
https://dl.doubtnut.com/l/_BPrkJKdtheV1
https://dl.doubtnut.com/l/_MvA2kkmgmdzc


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.

Watch Video Solution

5 î − ĵ + 2k̂

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 .

W t h Vid S l ti

î + 2ĵ + 3k̂

https://dl.doubtnut.com/l/_iuaRwxIfa6Aq
https://dl.doubtnut.com/l/_T1QtfqYB3jWS
https://dl.doubtnut.com/l/_E2QY2eVs1q0h
https://dl.doubtnut.com/l/_8p1wa4nzQKod


Watch Video Solution

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

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

https://dl.doubtnut.com/l/_8p1wa4nzQKod
https://dl.doubtnut.com/l/_OF9jCxHiSemN
https://dl.doubtnut.com/l/_1MtdR2vEa2x6
https://dl.doubtnut.com/l/_JwknQHr0pf0e


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)

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

https://dl.doubtnut.com/l/_JwknQHr0pf0e
https://dl.doubtnut.com/l/_mHzaqIJqdwk7
https://dl.doubtnut.com/l/_3hsSNAHl8Bug
https://dl.doubtnut.com/l/_6Wt6KNCc3cWU


12. For given vectors,  and  �nd

the unit vector in the direction of the vector .

Watch Video Solution

→
a = 2 î − ĵ + 2k̂

→
b = − î + ĵ − k̂

→
a +

→
b

13. Write two di�erent vectors having same magnitude.

Watch Video Solution

14. Write two di�erent 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/_6Wt6KNCc3cWU
https://dl.doubtnut.com/l/_3lpcDiIvYU0x
https://dl.doubtnut.com/l/_I8EsUqVzp4vp
https://dl.doubtnut.com/l/_VDI97gjI7MfE


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

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

point (2, 1) and terminal point .

W t h Vid S l ti

(5, 7)

https://dl.doubtnut.com/l/_gJOCiu0IdpYf
https://dl.doubtnut.com/l/_zvOzGUrDoPw9
https://dl.doubtnut.com/l/_UqQfZFO1Fm9F
https://dl.doubtnut.com/l/_i1dlcKOTGZiw


Miscellaneous Exercise

Watch Video Solution

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 its diagonal. Also, �nd its

area.

Watch Video Solution

2 î − 4ĵ + 5k̂

î − 2ĵ − 3k̂

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

axes OX, OY and OZ are ., ,
1

√3

1

√3

1

√3

https://dl.doubtnut.com/l/_i1dlcKOTGZiw
https://dl.doubtnut.com/l/_DDPWguqqkqBJ
https://dl.doubtnut.com/l/_cH6HMXjRkhyk
https://dl.doubtnut.com/l/_SFAuqVN4f65L


Watch Video Solution

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, 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

30∘

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)

https://dl.doubtnut.com/l/_SFAuqVN4f65L
https://dl.doubtnut.com/l/_d7Wp5aYZm5pT
https://dl.doubtnut.com/l/_FnJwoIZIyGPa
https://dl.doubtnut.com/l/_EoMD99bQdsLk


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

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

https://dl.doubtnut.com/l/_sY7TNQrZPsTd
https://dl.doubtnut.com/l/_gAIm5HPtqVOU
https://dl.doubtnut.com/l/_w7mFB27m1xCU


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

only when

(A)   

(B)   

(C)   

(D)

Watch Video Solution

θ
→
a

→
b

→
a ⋅

→
b ≥ 0

0 < θ <
π

2

0 ≤ θ ≤
π

2

0 < θ < π

0 ≤ θ ≤ π

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 

→
a ,

→
b ,

→
c

→
a +

→
b +

→
c

https://dl.doubtnut.com/l/_8d1SfIXuQCRw
https://dl.doubtnut.com/l/_k0GOyiqENEoE
https://dl.doubtnut.com/l/_CGGgbrsthxxN


 and .

Watch Video Solution

→
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

14. The value of is(A) 0 (B)  (C)

1 (D) 3

Watch Video Solution

î. (ĵ × k̂) + ĵ. ( î × k̂) + k̂. ( î × ĵ) 1

15. State True or False: 

If  then 

Watch Video Solution

→
a =

→
b +

→
c ∣

∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣

+ ∣
∣
→
c ∣

∣

https://dl.doubtnut.com/l/_CGGgbrsthxxN
https://dl.doubtnut.com/l/_Rth9ffJdjgzO
https://dl.doubtnut.com/l/_hArUxTJzrEDs
https://dl.doubtnut.com/l/_4m25eV85HST0


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

two points P and Q whose position vectors are and 

externally in the ratio 1 : 2. Also, show that P is the mid

point of the line segment RQ

Watch Video Solution

2(
→
a +

→
b )

(
→
a − 3

→
b )

17. If = ,  and �nd 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/_4m25eV85HST0
https://dl.doubtnut.com/l/_E6VgSSctXZa2
https://dl.doubtnut.com/l/_ws2gUZA39yrI
https://dl.doubtnut.com/l/_rS90P34FwQkr


Exercise 10 3

19. Show that the points A(1,2,8) , B(5,0,2) and C(11,3,7)are collinear, and

�nd the ratio in which B divides AC.

Watch Video Solution

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/_vbQGc4ciQyRv
https://dl.doubtnut.com/l/_YVNIoVsQEcwj
https://dl.doubtnut.com/l/_yGDh7PWNQ5Aj


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

6. Evaluate the product 

h id l i

(3
→
a − 5

→
b ) ⋅ (2

→
a + 7

→
b )

https://dl.doubtnut.com/l/_GNNZ80eBuxtI
https://dl.doubtnut.com/l/_5qIO9IyukL1y
https://dl.doubtnut.com/l/_OXVvEkPmzYmP
https://dl.doubtnut.com/l/_oycAvhxj3MJb


Watch Video Solution

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 ) = 15

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

60∘

1

2

https://dl.doubtnut.com/l/_oycAvhxj3MJb
https://dl.doubtnut.com/l/_KnaOmCJEIsjc
https://dl.doubtnut.com/l/_bwYEMPuCyMrx
https://dl.doubtnut.com/l/_K0VLJKslzLcY


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 �nd the

value of .

Watch Video Solution

→
a ,

→
b ,

→
c

→
a +

→
b +

→
c =

→
0

→
a ⋅

→
b +

→
b ⋅

→
c +

→
c ⋅

→
a

12. If  and  are

such that is perpendicular to , then �nd the value of .

Watch Video Solution

→
a = 2 î + 2ĵ + 3k̂,

→
b = − î + 2ĵ + k̂

→
c = 3 î + ĵ

→
a + λ

→
b

→
c λ

https://dl.doubtnut.com/l/_c8ntNyXeFsZJ
https://dl.doubtnut.com/l/_7Ru6ny6DUvJz
https://dl.doubtnut.com/l/_GyUWNjnfvrdq


13. Show that  is perpendicular to , for

any two nonzero vectors  and .

Watch Video Solution

∣
∣
→
a ∣

∣
→
b +

∣
∣
∣

→
b

∣
∣
∣
→
a ∣

∣
→
a ∣

∣
→
b −

∣
∣
∣

→
b

∣
∣
∣
→
a

→
a

→
b

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

collinear.

Watch Video Solution

C(3, 10, 1)

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.

→
a =

→
0

→
b =

→
0

→
a ⋅

→
b = 0

https://dl.doubtnut.com/l/_EArJEmz5fupR
https://dl.doubtnut.com/l/_gS9nQv4kAVgq
https://dl.doubtnut.com/l/_HuX2Ny4ZVizK
https://dl.doubtnut.com/l/_mcugz9Cpl63J


Exercise 10 1

Watch Video Solution

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

, respectively, then �nd . [ is

the angle between the vectors and .

Watch Video Solution

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

−−→
BA

−−→
BC

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

https://dl.doubtnut.com/l/_mcugz9Cpl63J
https://dl.doubtnut.com/l/_Kp7UaVzHIj3d
https://dl.doubtnut.com/l/_itZjFRvZw13R
https://dl.doubtnut.com/l/_URYmOFFNzLlK


Watch Video Solution

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

meters north-west (iii) (iv) 40 watt (v)  coulomb (vi)20 

Watch Video Solution

40∘ 10− 19 m/s2

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

Watch Video Solution

30∘

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 magnitude

Watch Video Solution

→
a −

→
a

https://dl.doubtnut.com/l/_URYmOFFNzLlK
https://dl.doubtnut.com/l/_theVZwREeoUS
https://dl.doubtnut.com/l/_HbHQdmoZ3ZjA
https://dl.doubtnut.com/l/_5MSEzXXirEo9


5. In Figure (a square), identify the following vectors.

(i) Coinitial         

(ii) Equal           

(iii) Collinear but not equal

Watch Video Solution

https://dl.doubtnut.com/l/_5MSEzXXirEo9
https://dl.doubtnut.com/l/_T0ZL7Yonx2Kd

