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VECTOR ALGEBRA

Example

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

south .

Watch Video Solution

30∘

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_voaFIFsGe2Pl


2. Classify the following measures as scalars and vectors. 

(i) 5 seconds 

(ii)  

(iii) 10 Newton 

(iv) 30km/hr 

(v)  

(vi) 20m/s towards north

Watch Video Solution

1000cm3

10g/cm3

3. In Fig 10.5 ., which of the vectors are : 

(i) Collinear 

(ii) Equal 

(iii) Coinitial

Watch Video Solution

https://dl.doubtnut.com/l/_HqPp7XarwXxb
https://dl.doubtnut.com/l/_ZyPtDf4fiksx


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

 are equal .

Watch Video Solution

→
a = xî + 2ĵ + zk̂ and

→
b = 2 î + yĵ + k̂

5. Let . Is ? Are the

vectors  equal?

Watch Video Solution

→
a = î + 2ĵ and

→
b = 2 î + ĵ ∣

∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣

→
a and

→
b

6. Find unit vector in the direction of vector 

Watch Video Solution

→
a = 2 î + 3ĵ + k̂

https://dl.doubtnut.com/l/_TGW847Eqc4WB
https://dl.doubtnut.com/l/_if99SU41S3S8
https://dl.doubtnut.com/l/_T0965wI6C5Mg


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

magnitude 7 units.

Watch Video Solution

→
a = î − 2ĵ

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

.

Watch Video Solution

→
a = 2 î + 2ĵ − 5k̂ and

→
b = 2 î + ĵ + 3k̂

9. Write the direction ratio's of the vector  and

hence calculate its direction cosines.

Watch Video Solution

→
a = î + ĵ − 2k̂

https://dl.doubtnut.com/l/_5usFszvxAKZ9
https://dl.doubtnut.com/l/_LxtJSA9z0e0y
https://dl.doubtnut.com/l/_pMCPtfutMj9u


10. Find the vector joining the points P(2,3,0) and Q(-1,-2,-4)

directed from P to Q.

Watch Video Solution

11. Consider two points P and Q with position vectors

. Find the position vector

of a point R which divides the line joining P and Q in the ratio

 , (i) intermally , and (ii) externally.

Watch Video Solution

−−→
OP = 3

→
a − 2

→
b and

−−→
OQ =

→
a +

→
b

2: 1

12. Show that the points

 are

vertices of a right angled triangle.

W t h Vid S l ti

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

https://dl.doubtnut.com/l/_PVi4yOi6fYkc
https://dl.doubtnut.com/l/_1FFgCj4FKFaG
https://dl.doubtnut.com/l/_uAvSnMRRaius


Watch Video Solution

13. Find the angle between two vectors  with

magnitudes 1 and 2 respectively and when .

Watch Video Solution

→
a and

→
b

→
a ⋅

→
b = 1

14. Find angle  between the vectors

.

Watch Video Solution

θ

→
a = î + ĵ − k̂ and

→
b = î − ĵ + k̂

15. If , then show that

the vectors  are perpendicular.

Watch Video Solution

→
a = 5 î − ĵ − 3k̂ and

→
b = î + 3ĵ − 5k̂

→
a +

→
b and

→
a −

→
b

https://dl.doubtnut.com/l/_uAvSnMRRaius
https://dl.doubtnut.com/l/_htd6UpPjVbJ0
https://dl.doubtnut.com/l/_bWe6gp3aSQnp
https://dl.doubtnut.com/l/_IMbiazF6nBHF


16. Find the projection of the vector  on the

vector .

Watch Video Solution

→
a = 2 î + 3ĵ + 2k

→
b = î + 2ĵ + k̂

17. Find , if two vectors  are such that 

.

Watch Video Solution

∣
∣
∣
→
a −

→
b

∣
∣
∣

→
a and

→
b

∣
∣
→
a ∣

∣ = 2,
∣
∣
∣

→
b

∣
∣
∣

= 3 and
→
a ⋅

→
b = 4

18. If  is a unit vector and , then

find .

Watch Video Solution

→
a (

→
x −

→
a ) ⋅ (

→
x +

→
a ) = 8

∣
∣
→
x ∣

∣

https://dl.doubtnut.com/l/_J9WKPcO9kQ2c
https://dl.doubtnut.com/l/_eK0u2z8ThOir
https://dl.doubtnut.com/l/_E4PVMIcXL0b8


19. For any two vectors  , we always have 

(Cauchy- Schwartz inequality).

Watch Video Solution

→
a and

→
b

∣
∣
∣
→
a ⋅

→
b

∣
∣
∣

≤ ∣
∣
→
a ∣

∣
∣
∣
∣

→
b

∣
∣
∣

20. For any two vectors  , we always have 

 (triangle inequality).

Watch Video Solution

→
a and

→
b

∣
∣
∣
→
a +

→
b

∣
∣
∣

≤ ∣
∣
→
a ∣

∣ +
∣
∣
∣

→
b

∣
∣
∣

21. Show that the points

 are

collinear.

Watch Video Solution

A( − 2 î + 3ĵ + 5k̂), B( î + 2ĵ + 3k̂) and C(7 î − k̂)

https://dl.doubtnut.com/l/_exSvolxVlZbD
https://dl.doubtnut.com/l/_uodQ16mZX0e4
https://dl.doubtnut.com/l/_Zi57la5E1rN6
https://dl.doubtnut.com/l/_pbGprqkQ7YYw


22. Find , if 

Watch Video Solution

∣
∣
∣
→
a ×

→
b

∣
∣
∣

→
a = 2 î + ĵ + 3k̂ and

→
b = 3 î + 5ĵ − 2k̂

23. Find a unit vector perpendicualr to each of the vectors

 and , where 

.

Watch Video Solution

(
→
a +

→
b ) (

→
a −

→
b )

→
a = î + ĵ + k̂,

→
b = î + 2ĵ + 3k̂

24. Find the area of atriangle having the points A(1,1,1), B (1,2,3)

and C(2,3,1) as its vertices.

Watch Video Solution

https://dl.doubtnut.com/l/_pbGprqkQ7YYw
https://dl.doubtnut.com/l/_OuXJt1aIvE5D
https://dl.doubtnut.com/l/_5K8wYj9gwHg6


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

given by the vectors 

Watch Video Solution

→
a = 3 î + ĵ + 4k̂ and

→
b = î − ĵ + k̂

26. Write all the unit vectors in XY - plane.

Watch Video Solution

27. 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/_55M1Q8YaPVXk
https://dl.doubtnut.com/l/_QAvaC9KvgaJ4
https://dl.doubtnut.com/l/_RhHLWpaE6ciX
https://dl.doubtnut.com/l/_Ve1sBdGgct8d


28. Let  and  be three vectors such that 

 and each one the 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

∣
∣
∣

29. Three vectors  satisfy the condition 

 . Evaluate the quantity 

, if 

.

Watch Video Solution

→
a ,

→
b and

→
c

→
a +

→
b +

→
c =

→
0

μ =
→
a ⋅

→
b +

→
b ⋅

→
c +

→
c ⋅

→
a

∣
∣
→
a ∣

∣ = 3,
∣
∣
∣

→
b

∣
∣
∣

= 4 and ∣
∣
→
c ∣

∣ = 2

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

perpendicular unit vectors

, then express  inî, ĵ and k̂, ,
→
α = 3 î − ĵ,

→
β = 2 î + ĵ − 3k̂

→
β

https://dl.doubtnut.com/l/_Ve1sBdGgct8d
https://dl.doubtnut.com/l/_fBNMu5JBbG74
https://dl.doubtnut.com/l/_GwN5bxAisxi4


Exercise 10 1

the form  , where  is parallel to  is

perpendicular to .

Watch Video Solution

→
β =

→
β 1 +

→
β 2

→
β 1

→
α and

→
β 2

→
α

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

north.

Watch Video Solution

30∘

2. Classify the following measures as scalars and vectors . 

(i) 10 kg 

(ii) 2 meters north 

(iii)  40∘

https://dl.doubtnut.com/l/_GwN5bxAisxi4
https://dl.doubtnut.com/l/_w3Ie2s14j1T0
https://dl.doubtnut.com/l/_qcOSKR9mk8Sx


(iv) 40 watt

(v)  coulomb 


(vi) 

Watch Video Solution

1019

20m/s2

3. 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/_qcOSKR9mk8Sx
https://dl.doubtnut.com/l/_4SlZhI8NGr8m


Exercise 10 2

4. In Fig (a square), identify the following vectors 

(i) Coinitial 

(ii) Equal 

(iii) collinear but not equal

Watch Video Solution

5. Answer the followings true or false. 

(i)  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 are equal.

Watch Video Solution

→
a and −

→
a

https://dl.doubtnut.com/l/_8okBwLDxqsl6
https://dl.doubtnut.com/l/_2CwBQkHgYXkV


1. Compute the magnitude of the following vectors : 

Watch Video Solution

→
a = î + ĵ + k,

→
b = 2 î − 7ĵ − 3k̂,

→
c = î + ĵ − k̂

1

√3

1

√3

1

√3

2. Write two different vectors having same magnitude.

Watch Video Solution

3. Write two different vectors having same direction.

Watch Video Solution

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

 are equal.2 î + 3ĵ and xî + yĵ

https://dl.doubtnut.com/l/_lc6VIcRcDnJS
https://dl.doubtnut.com/l/_JFEXAAJlsG22
https://dl.doubtnut.com/l/_EBD4QF5QrjVw
https://dl.doubtnut.com/l/_QhQcV7WEya7r


Watch Video Solution

5. Find the scalar and vector components of the vector with

initial point (2,1) and terminal point (-5,7).

Watch Video Solution

6. Find the sum of the vectors

.

Watch Video Solution

→
a = î − 2ĵ + k̂,

→
b = − 2 î + 4ĵ + 5k̂ and

→
c = î − 6ĵ − − 7k̂

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

.

h id l i

→
a = î + ĵ + 2k̂

https://dl.doubtnut.com/l/_QhQcV7WEya7r
https://dl.doubtnut.com/l/_I4D2k5RX8wTU
https://dl.doubtnut.com/l/_0wqrpx7ngtiI
https://dl.doubtnut.com/l/_vO4l5eRxfyTm


Watch Video Solution

8. 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

9. For given vectors ,

find the unit vector in the direction of the vector .

Watch Video Solution

→
a = 2 î − ĵ + 2k̂ and

→
b = − î + ĵ − k̂

→
a +

→
b

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

magnitude 8 units.

Watch Video Solution

5 î − ĵ + 2k̂

https://dl.doubtnut.com/l/_vO4l5eRxfyTm
https://dl.doubtnut.com/l/_4ZcrPkMZMa9o
https://dl.doubtnut.com/l/_114VBj4mvhX6
https://dl.doubtnut.com/l/_foN8ooiQg2Lj


11. Show that the vectors 

are collinear.

Watch Video Solution

2 î − 3ĵ + 4k̂ and − 4 î + 6ĵ − 8k̂

12. Find the direction cosines of the vector .

Watch Video Solution

î + 2ĵ + 3k̂

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

A(1,2,-3) and B(-1,-2,1), directed from A to B.

Watch Video Solution

https://dl.doubtnut.com/l/_hXPNlC2Qd2UL
https://dl.doubtnut.com/l/_MeZiZLa7b66o
https://dl.doubtnut.com/l/_n3SgakYEfGVS


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

OX, OY and OZ.

Watch Video Solution

î + ĵ + k̂

15. 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

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

the points P(2,3,4) and Q(4,1,-2).

Watch Video Solution

https://dl.doubtnut.com/l/_cyhTX6KDCiKE
https://dl.doubtnut.com/l/_IPJRkBkCUDNE
https://dl.doubtnut.com/l/_kZmci25cuHb9


17. Show that the points A,B and C 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

18. If triangle ABC (Fig 10.18), which of the following is not true : 

(A)  


(B)  


( C )  


−−→
AB +

−−→
BC +

−−→
CA =

→
0

−−→
AB +

−−→
BC −

−−→
AC =

→
0

−−→
AB +

−−→
BC −

−−→
CA =

→
0

https://dl.doubtnut.com/l/_kZmci25cuHb9
https://dl.doubtnut.com/l/_TK1SBWqEItfB
https://dl.doubtnut.com/l/_2MwVha0QrQgm


(D)  


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

−−→
AB −

−−→
CB +

−−→
CA =

→
0

−−→
AB +

−−→
BC +

−−→
CA =

→
0

−−→
AB +

−−→
BC −

−−→
AC =

→
0

−−→
AB +

−−→
BC −

−−→
AC =

→
0

−−→
AB −

−−→
CB +

−−→
CA =

→
0

https://dl.doubtnut.com/l/_2MwVha0QrQgm
https://dl.doubtnut.com/l/_7dAREwuLvojJ


Exercise 10 3

19. If  are two collinear vectors , then which of the

following are incorrect :

A. , for some scalar 

B. 

C. the respective components of  are not

proportional

D. both the vectors  have same direction , but

different magnitudes.

Answer: B::C::D

Watch Video Solution

→
a and

→
b

→
b = λ

→
a λ

→
a = ±

→
b

→
a and

→
b

→
a and

→
b

https://dl.doubtnut.com/l/_7dAREwuLvojJ


1. Find the angle between two vectors  with

magnitudes , respectively having .

Watch Video Solution

→
a and

→
b

√3 and 2
→
a ⋅

→
b = √6

2. Find the angle between the vectors

Watch Video Solution

î − 2ĵ + 3k̂ and 3 î − 2ĵ + k̂

3. Find the projection of the vector  on the vector .

Watch Video Solution

î − ĵ 7 î + ĵ

https://dl.doubtnut.com/l/_IXV8MQix031Y
https://dl.doubtnut.com/l/_bxtRGz6hC4gy
https://dl.doubtnut.com/l/_pDLtFRZAuWMT


4. Find the projection of the vector  on the vector 

.

Watch Video Solution

î + 3ĵ + 7k̂

7 î − ĵ + 8k̂

5. 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

6. Find , if 

.

Watch Video Solution

∣
∣
→
a ∣

∣ and
∣
∣
∣

→
b

∣
∣
∣

(
→
a +

→
b ) ⋅ (

→
a −

→
b ) = 8 and ∣

∣
→
a ∣

∣ = 8
∣
∣
∣

→
b

∣
∣
∣

https://dl.doubtnut.com/l/_Yb0zxydwM2rr
https://dl.doubtnut.com/l/_JY6cPsAGqC12
https://dl.doubtnut.com/l/_njyfh8823lEl
https://dl.doubtnut.com/l/_R3ebYTtsWXoC


7. Evaluate the product .

Watch Video Solution

(3
→
a − 5

→
b ) ⋅ (2

→
a + 7

→
b )

8. Find the magnitude of two vectors  , having the

same magnitude and such that the angle between them is 

and their scalar product is .

Watch Video Solution

→
a and

→
b

60∘

1
2

9. Find , if for a unit vector .

Watch Video Solution

∣
∣
→
x ∣

∣
→
a , (

→
x −

→
a ) ⋅ (

→
x +

→
a ) = 12

https://dl.doubtnut.com/l/_R3ebYTtsWXoC
https://dl.doubtnut.com/l/_4j90ZFkC3VMz
https://dl.doubtnut.com/l/_IJ1TRUEh4MKC


10. 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

11. Show that  is perpendicular to 

, for any two nonzero vectors .

Watch Video Solution

∣
∣
→
a ∣

∣
→
b +

∣
∣
∣

→
b

∣
∣
∣
→
a

∣
∣
→
a ∣

∣
→
b −

∣
∣
∣

→
b

∣
∣
∣
→
a

→
a and

→
b

12. If  , then what can be

concluded about the vector ?

Watch Video Solution

→
a ⋅

→
a = 0 and

→
a ⋅

→
a b = 0

→
b

https://dl.doubtnut.com/l/_ksAWm6IZX8Ku
https://dl.doubtnut.com/l/_MtmuzFNcbrnS
https://dl.doubtnut.com/l/_wIdHHwbOulLk
https://dl.doubtnut.com/l/_SZJrqzUiTpN4


13. 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

14. If either vector , , then . But

the converes need not be true . Justify your answer with an

example.

Watch Video Solution

→
a =

→
0 or

→
b =

→
0

→
a ⋅

→
b = 0

15. If either vector 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 ].

Watch Video Solution

∠ABC. [∠ABC

−−→
BA and

−−→
BC

https://dl.doubtnut.com/l/_SZJrqzUiTpN4
https://dl.doubtnut.com/l/_Q45bsNyVH6U0
https://dl.doubtnut.com/l/_nwmxkiDVVDqN


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

collinear.

Watch Video Solution

17. Show that the points

 are

vertices of a right angled triangle.

Watch Video Solution

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

18. If  is a nonzero vector of mangitude 'a' and  a nonzero

scalar , then  is unit vector if

A. 

B. 

→
a λ

λ
→
a

λ = 1

λ = − 1

https://dl.doubtnut.com/l/_LewJwjl6Ziv5
https://dl.doubtnut.com/l/_OjPQvelhfybI
https://dl.doubtnut.com/l/_is3QJCUas8H7


Exercise 10 4

C. 

D. 

Answer: D

Watch Video Solution

a = |λ|

a = 1/|λ|

1. Find , if 

Watch Video Solution

∣
∣
∣
→
a ×

→
b

∣
∣
∣

→
a = 2 î + ĵ + 3k̂ and

→
b = 3 î + 5ĵ − 2k̂

2. Find a unit 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

https://dl.doubtnut.com/l/_is3QJCUas8H7
https://dl.doubtnut.com/l/_06kbCxEf2Wlp
https://dl.doubtnut.com/l/_hd4zu407AxdK


3. If a unit vector  makes angles  with  with  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

4. Show 

Watch Video Solution

(
→
a −

→
b )x(

→
a +

→
b ) = 2(

→
a ×

→
b )

5. Find  if .

Watch Video Solution

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

https://dl.doubtnut.com/l/_hd4zu407AxdK
https://dl.doubtnut.com/l/_63vU1a253pQW
https://dl.doubtnut.com/l/_RdTfT8BWwSLA
https://dl.doubtnut.com/l/_2tau1UbOOBQR


6. Given that  and . What can you

conclude about the vectors  and  ?

Watch Video Solution

→
a .

→
b = 0

→
a ×

→
b = 0

→
a

→
b

7. Let the vectors  be given as

. Then show

that 

Watch Video Solution

→
a ,

→
b

→
c

a1 î + a2 ĵ + a3k̂, b1 î + b2 ĵ + b3k̂c1 î + c2 ĵ + c3k̂

→
a × (

→
b +

→
c ) =

→
a ×

→
b +

→
a ×

→
c

8. If either vector , , then . But

the converes need not be true . Justify your answer with an

example.

Watch Video Solution

→
a =

→
0 or

→
b =

→
0

→
a ⋅

→
b = 0

https://dl.doubtnut.com/l/_NmV5kvrf5GJh
https://dl.doubtnut.com/l/_aCvPAplGlHTt
https://dl.doubtnut.com/l/_RhJPOpyGlbh1


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

and C(1, 5, 5).

Watch Video Solution

10. Find the area the parallelogram whose adjacent sides are

determined by the vectors

.

Watch Video Solution

→
a = î − ĵ + 3k̂ and

→
b = 2 î − 7ĵ + k̂

11. Let the vectors  be such that 

, then  is a unit vector , if the

angle between  is

→
a and

→
b

∣
∣
→
a ∣

∣ = 3 and
∣
∣
∣

→
b

∣
∣
∣

=
√2

3
→
a ×

→
b

→
a and

→
b

https://dl.doubtnut.com/l/_RhJPOpyGlbh1
https://dl.doubtnut.com/l/_AA6tzM8oHSYd
https://dl.doubtnut.com/l/_ieS3ZESRbJrF
https://dl.doubtnut.com/l/_mTSnEVdXceVr


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

π/6

π/4

π/3

π/2

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

vectors  and 

, respectively is ………..

A. 

B. 1

C. 2

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

2

1

2

1

2

− î − ĵ + 4k̂
1

2

1

2

https://dl.doubtnut.com/l/_mTSnEVdXceVr
https://dl.doubtnut.com/l/_roKozuDPn1fb


Miscellaneous Exercise On Chapter 10

D. 4

Answer: C

Watch Video Solution

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

with the positive direction of x-axis.

Watch Video Solution

30∘

2. Find the scalar components and magnitude of the vector

joining the points .

Watch Video Solution

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

https://dl.doubtnut.com/l/_roKozuDPn1fb
https://dl.doubtnut.com/l/_oWTFPqmwX8nH
https://dl.doubtnut.com/l/_V6FxcQ7SeEvs


3. 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

30∘

4. If  , then is it true that ?

Justify your answer .

Watch Video Solution

→
a =

→
b +

→
c ∣

∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣

+ ∣
∣
→
c ∣

∣

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

Watch Video Solution

x( î + ĵ + k̂)

https://dl.doubtnut.com/l/_V6FxcQ7SeEvs
https://dl.doubtnut.com/l/_rbL1zxhE44sC
https://dl.doubtnut.com/l/_ASp3EEZZdjhC
https://dl.doubtnut.com/l/_DYmzJe5KLPBo
https://dl.doubtnut.com/l/_Rj67e29XPluV


6. A vector has magnitude 5 units. It is parallel to the resultant

vectors of  and . Find this

vector.

Watch Video Solution

→
a = 2 î + 3ĵ − k̂

→
b = î − 2ĵ + k̂

7. If ,

find a unit vector parallel to the vector .

Watch Video Solution

→
a = î + ĵ + k̂,

→
b = 2ĵ − ĵ + 3k̂ and

→
c = î − 2ĵ + k̂

2
→
a −

→
b + 3

→
c

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

, and find the ratio in which B divides AC.

Watch Video Solution

https://dl.doubtnut.com/l/_Rj67e29XPluV
https://dl.doubtnut.com/l/_glwOcVa5FpdD
https://dl.doubtnut.com/l/_2CR0jMfTBxo8


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

joining two points P and Q whose position vectors are

 externally in the ratio  Also ,

show that P is the mid point of the line segment RQ.

Watch Video Solution

(2
→
a +

→
b ) and (

→
a − 3

→
b ) 1: 2

10. The two adjacent sides of a parallelogram are

. Find the unit vector parallel to

its diagonal Also , find its area.

View Text Solution

2 î − 4ĵ + 5k and î − 2ĵ − 3k̂

11. 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/_Cfmlsc8IEY2Q
https://dl.doubtnut.com/l/_Crcr9fmu9XnT
https://dl.doubtnut.com/l/_EShHrkCXPB9h


Watch Video Solution

12. Let

Find a vector  which is perpendicular to both

.

View Text Solution

→
a = î + 4ĵ + 2k̂,

→
b = 3 î − 2ĵ + 7k̂ and

→
c = 2 î − ĵ + 4k̂

→
d

→
a and

→
b , and

→
c ⋅

→
d = 15

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

along the sum of vectors  is

equal to one . Find the value of .

View Text Solution

î + ĵ + k̂

2 î + 4ĵ − 5k̂ and λî + 2ĵ + 3k̂

λ

https://dl.doubtnut.com/l/_EShHrkCXPB9h
https://dl.doubtnut.com/l/_JarUzQfHKjDP
https://dl.doubtnut.com/l/_0YUyq94EXaIR


14. Prove that , if and

only if  are perpendicular , given . 

Choose the correct answer in Exercises 16 to 19.

Watch Video Solution

(
→
a +

→
b ) ⋅ (

→
a +

→
b ) = ∣

∣
→
a ∣

∣
2

+
∣
∣
∣

→
b

∣
∣
∣

2

→
a ,

→
b

→
a ≠

→
0 ,

→
b ≠

→
0

15. If  is 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

0 < θ < π

0 ≤ θ ≤ π

https://dl.doubtnut.com/l/_Q8CROX8uXHc3
https://dl.doubtnut.com/l/_byIoIinKhrHy


Watch Video Solution

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

them. Then  is a unit vector if ……….

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

→
a

→
b θ

→
a +

→
b

θ =
π

4

θ =
π

3

θ =
π

2

θ =
2π

3

17. The value of  is

A. 0

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

https://dl.doubtnut.com/l/_byIoIinKhrHy
https://dl.doubtnut.com/l/_7KYGzqXL1rN7
https://dl.doubtnut.com/l/_VKkeRsLvf4t0


B. 

C. 1

D. 3

Answer: C

Watch Video Solution

−1

18. If  is the angle between any two vectors , then 

 when  is equal to

A. 0

B. 

C. 

D. 

θ
→
a and

→
b

∣
∣
∣
→
a ⋅

→
b

∣
∣
∣

=
∣
∣
∣
→
a ×

→
b

∣
∣
∣

θ

π

4

π

2

π

https://dl.doubtnut.com/l/_VKkeRsLvf4t0
https://dl.doubtnut.com/l/_y2DrfvmcpXmX


Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_y2DrfvmcpXmX

