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Sample Question

1. Classify the following measures as scalars nad vectors. 

40 watt

Watch Video Solution

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


2. Classify the following measures as scalars and vectors. 

Watch Video Solution

20m/s2

3. Classify the following measures as scalars and vectors. 

Watch Video Solution

100m2

4. Classify the following measures as scalars and vectors. 

2m North-West.

Watch Video Solution

https://dl.doubtnut.com/l/_qt14sDWXFpti
https://dl.doubtnut.com/l/_KBSljrlxzoJK
https://dl.doubtnut.com/l/_iRbfmSauKEVc
https://dl.doubtnut.com/l/_TwtbSuLdyXXf


5. Find a vector  of magnitude , making an angle of

 with X-axis,  with Y-axis and an acute  with Z-axis.

Watch Video Solution

→
a 5√2

π

4

π

2
θ

6. If A, B and C are the vertices of a , then what is the

value of  ?

Watch Video Solution

ΔABC

−−→
AB +

−−→
BC +

−−→
CA

7. Vectors drawn from the origin O to the points A, B and C

are respectively  and . Find  and .

Watch Video Solution

→
a ,

→
b 4

→
a − 3

→
b

−−→
AC

−−→
BC

https://dl.doubtnut.com/l/_TwtbSuLdyXXf
https://dl.doubtnut.com/l/_g7o2smcxUG7x
https://dl.doubtnut.com/l/_eve9ucltUIyo
https://dl.doubtnut.com/l/_m06j8BMjSZub


8. If  and  are two non-collinear vectors having the

same initial point. What are the vectors represented by

 and  ?

Watch Video Solution

→
a

→
b

→
a +

→
b

→
a −

→
b

9. Find the position vectors of the points which divide the

line joining the two points  and 

internally and externally in the ratio 3:2.

Watch Video Solution

3
→
a − 2

→
b 2

→
a − 5

→
b

10. Find a vector in the direction of vector  that

has magnitude 7 units.

Watch Video Solution

→
a = î − 2ĵ

https://dl.doubtnut.com/l/_m06j8BMjSZub
https://dl.doubtnut.com/l/_TxoNKxDk3VwI
https://dl.doubtnut.com/l/_BQvYhQUyxXuw


Watch Video Solution

11. If  and , then �nd 

.

Watch Video Solution

→
a = 3 î − 2ĵ + k̂

→
b = 2 î − 4ĵ − 3k̂

∣
∣
∣
→
a − 2

→
b

∣
∣
∣

12. For what values of a, the vectors  and 

 are collinear ?

Watch Video Solution

2 î − 3ĵ + 4k̂

aî + 6ĵ − 8k̂

13. Write the direction ratios of the vector 

and hence calculate its direction cosines.

Watch Video Solution

→
a = î + ĵ − 2k̂

https://dl.doubtnut.com/l/_BQvYhQUyxXuw
https://dl.doubtnut.com/l/_qsM2q3FXvuKq
https://dl.doubtnut.com/l/_oJZfDqW1aAlR
https://dl.doubtnut.com/l/_MwC67ETWe2Fp


14. Find the angle between two vectors  and  with

magnitude 2 and 1 respectively, such that .

Watch Video Solution

→
a

→
b

→
a .

→
b = √3

15. Find , if  and 

.

Watch Video Solution

(
→
a + 2

→
b ). (3

→
a −

→
b )

→
a = î + ĵ + 2k̂

→
b = 3 î + 2ĵ − k̂

16. Find angle  between the vectors  and 

.

Watch Video Solution

θ
→
a = î + ĵ − k̂

→
b = î − ĵ + k̂

https://dl.doubtnut.com/l/_MwC67ETWe2Fp
https://dl.doubtnut.com/l/_6awNiVChTXkQ
https://dl.doubtnut.com/l/_wegAEoRrtodg
https://dl.doubtnut.com/l/_9pHnG4SztD9Y


17. If  and , then �nd

the projection of  on .

Watch Video Solution

→
a = 7 î + ĵ − 4k̂

→
b = 2 î + 6ĵ + 3k̂

→
a

→
b

18. If vectors  and  are such that  and

 is a unit vector, then �nd the angle between  and

.

Watch Video Solution

→
a

→
b

→
a = 3,

∣
∣
∣

→
b

∣
∣
∣

=
2

3
→
a ×

→
b

→
a

→
b

19. For any three vectors  and , prove that 

.

→
a ,

→
b

→
c

→
a × (

→
b −

→
c ) = (

→
a ×

→
b ) − (

→
a ×

→
c )

https://dl.doubtnut.com/l/_9pHnG4SztD9Y
https://dl.doubtnut.com/l/_f2ByBEGYN4ON
https://dl.doubtnut.com/l/_0OpmhIWHYBUA
https://dl.doubtnut.com/l/_k6h7F5u82QXl


Watch Video Solution

20. It the vectors  and  form the sides  and

 respectively of a triangle ABC, then write the value of 

.  

Watch Video Solution

→
a ,

→
b

→
c

−−→
BC,

−−→
CA

−−→
AB

→
a ×

→
c +

→
b ×

→
c

https://dl.doubtnut.com/l/_k6h7F5u82QXl
https://dl.doubtnut.com/l/_6KnRvDqvzIY1


21. If  and , then �nd 

 and .

Watch Video Solution

→
A = 3 î + ĵ + 2k̂

→
B = 2 î − 2ĵ + 4k̂

→
A ×

→
B

∣
∣
∣

→
A ×

→
B

∣
∣
∣

22. Find the unit vector perpendicular to the plane ABC,

where the position vectors of A, B and C are

 and , respectively.

Watch Video Solution

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

23. Find a vector of magnitude 3, which is perpendicular to

both the vectors  and .

Watch Video Solution

3 î + ĵ − 4k̂ 6 î + 5ĵ − 2k̂

https://dl.doubtnut.com/l/_eoMkCjGxM3Zh
https://dl.doubtnut.com/l/_1w7exRp8i0v8
https://dl.doubtnut.com/l/_Q14LQpI7I2p1


24. Find a unit vector perpendicular to the plane ABC, where

A, B and C are the points (3, -1, 2), (1, -1, -3) and (4, -3, 1),

respectively.

Watch Video Solution

25. Find the area of the triangle whose vertices are P(-1, 2,

-1), Q(3, -1, 2) and R(2, 3, -1).

Watch Video Solution

26. If  and 

are three vectors, then �nd the area of the parallelogram

→
a = 2 î − 3ĵ + k̂,

→
b = − î + k̂

→
c = 2ĵ − k̂

https://dl.doubtnut.com/l/_Q14LQpI7I2p1
https://dl.doubtnut.com/l/_Ln5LRuXn0uuh
https://dl.doubtnut.com/l/_081A5RnH1i31
https://dl.doubtnut.com/l/_OKtANPslnHhZ


having diagonals  and .

Watch Video Solution

(
→
a +

→
b ) (

→
b +

→
c )

27. A  is determined by the vectors  and  as

shown in the �gure. Show that the triangle has the area is

given by 

  

.

Watch Video Solution

ΔOAB
→
a

→
b

Δ = √∣
∣
→
a ∣

∣
2∣
∣
∣

→
b

∣
∣
∣

2

− (
→
a .

→
b )

21

2

https://dl.doubtnut.com/l/_OKtANPslnHhZ
https://dl.doubtnut.com/l/_Tu5u4yp4kaom


28. If  and  are two vectors such that ,

then �nd the value of .

Watch Video Solution

→
a

→
b

∣
∣
∣
→
a ×

→
b

∣
∣
∣

= 2

[
→
a

→
b

→
a ×

→
b ]

29. If  and 

, then �nd .

Watch Video Solution

→
a = 2 î + 3ĵ + k̂,

→
b = î − 2ĵ + k̂

→
c = − 3 î + ĵ + 2k̂ [

→
a

→
b

→
c ]

30. If the vectors  and  form three

concurrent edges of a parallelopiped, then �nd the volume

of the parallelopiped.

2 î − 3ĵ, î + ĵ − k̂ 3 î − k̂

https://dl.doubtnut.com/l/_Tu5u4yp4kaom
https://dl.doubtnut.com/l/_2yfajEWw90r9
https://dl.doubtnut.com/l/_MamkgJsf6dW7
https://dl.doubtnut.com/l/_uIK7DB9KsTpD


Watch Video Solution

31. Prove that for any three vectors  and 

Watch Video Solution

→
a ,

→
b

→
c , [

→
a +

→
b

→
b +

→
c

→
c +

→
a ] = 2[

→
a

→
b

→
c ]

32. If  and 

 where , then show

that .

View Text Solution

→
p = (

→
b ×

→
c ),

→
q = (

→
c ×

→
a )

1

λ

1

λ

→
r = (

→
a ×

→
b )

1

λ
λ = [

→
a

→
b

→
c ] ≠ 0

(
→
a +

→
b +

→
c ). (

→
p +

→
q +

→
r ) = 3

https://dl.doubtnut.com/l/_uIK7DB9KsTpD
https://dl.doubtnut.com/l/_wBiagaENDqto
https://dl.doubtnut.com/l/_p7akBcJeWLJI


33. Prove that the following vectors are coplanar

.

Watch Video Solution

−4 î + 4ĵ + 4k̂, 4 î + 5ĵ + k̂ − ĵ − k̂, 3 î + 9ĵ + 4k̂

34. For  and , obtain 

 `.

Watch Video Solution

→
a = î − ĵ,

→
b = î − 2k̂

→
c = ĵ + k̂

→
a × (

→
b ×

→
c )

35. Show that

.

Watch Video Solution

î × (
→
a × î) + ĵ × (

→
a × ĵ) + k̂ × (

→
a × k̂) = 2

→
a

https://dl.doubtnut.com/l/_SNiQvbirku6a
https://dl.doubtnut.com/l/_auEWl9OtaZTT
https://dl.doubtnut.com/l/_6P9jxRDsHBip


Questions For Practice Part I Basic Concepts Very Short

Answer Type Questions

1. If A, B, P, Q and R are the �ve points in a plane, then show

that the sum of the vectors 

 and  is .

Watch Video Solution

−−→
AP ,

−−→
AQ,

−−→
AR,

−−→
PB,

−−→
QB

−−→
RB 3

−−→
AB

2. If  and  are two

equal vectors, then �nd the value of x + y +z.

Watch Video Solution

→
a = xî + 2ĵ − zk̂

→
b = 3 î − yĵ + k̂

https://dl.doubtnut.com/l/_zGsGzLlfDrNt
https://dl.doubtnut.com/l/_wT45AWO4VkMZ


3. Find the sum of the vectors

 and 

.

Watch Video Solution

→
a = î − 2ĵ + k̂,

→
b = − 2 î + 4ĵ + 5k̂

→
c = î − 6ĵ − 7k̂

4. Is  unique

Watch Video Solution

→
0

5. How many directions a null vector has ?

Watch Video Solution

https://dl.doubtnut.com/l/_um2Gg4NI9UlH
https://dl.doubtnut.com/l/_fXZtbjdKTHfr
https://dl.doubtnut.com/l/_z2w0VcvokWIe


6. If P(1, 5, 4) and Q(4, 1, -2), then �nd the direction ratios of

.

Watch Video Solution

−−→
PQ

7. L and M are two points with position vectors 

and , respectively. Write the position vector of a

point N which divides the line segment LM in the ratio 2

:11`externally.

Watch Video Solution

2
→
a −

→
b

→
a + 2

→
b

8. Write a vector in the direction of the vector 

that has magnitude 9 units.

î − 2ĵ + 2k̂

https://dl.doubtnut.com/l/_fZOCibbNepQ2
https://dl.doubtnut.com/l/_23hCDhzQrdtR
https://dl.doubtnut.com/l/_le00K3BxWYhH


Watch Video Solution

9. Write the directions cosines of vector .

Watch Video Solution

−2 î + ĵ − 5k̂

10. Write a unit vector in the direction of the sum of the

vectors  and .

Watch Video Solution

→
a = 2 î + 2ĵ − 5k̂

→
b = 2 î + ĵ − 7k̂

11. Find the value of p for which the vectors 

and  are parallel.

Watch Video Solution

3 î + 2ĵ + 9k̂

î − 2pĵ + 3k̂

https://dl.doubtnut.com/l/_le00K3BxWYhH
https://dl.doubtnut.com/l/_mzLt00xlBQU7
https://dl.doubtnut.com/l/_lIb3aTODHSbZ
https://dl.doubtnut.com/l/_sj8Cs6Yob47y


12. Write the value of cosine of the angle which the vector

 makes with Y-axis.

Watch Video Solution

→
a = î + ĵ + k̂

13. Write the values of m and n for which the vectors

 and 

 will be parallel.

Watch Video Solution

(m − 1) î + (n + 2) ĵ + 4k̂

(m + 1) î + (n − 2) ĵ + 8k̂

14. Write the values of a and b, for which the vectors

 and 

will be parallel.

(a − 1) î + (b + 2) ĵ + 4k̂ (a + 1) î + (b − 2) ĵ + 8k̂

https://dl.doubtnut.com/l/_sj8Cs6Yob47y
https://dl.doubtnut.com/l/_OgwiikbOuvvX
https://dl.doubtnut.com/l/_KlBAuydn6h2q
https://dl.doubtnut.com/l/_LEf1hATxROUN


Questions For Practice Part I Basic Concepts Short Answer

Type Questions

Watch Video Solution

15. If the position vectors of the points A, B, C are

 and  respectively, then

prove that A, B, C are collinear.

Watch Video Solution

2 î + ĵ − k̂, 3 î − 2ĵ + k̂ î + 4ĵ − 3k̂

1. If  and  are the position vectors of  and 

respectively, then �nd the position vector of a point  and 

 produced such that . Also, it is shown by

graphically.

→
a

→
b

→
A

→
B

→
C

−−→
BA

−−→
BC = 1.5

−−→
BA

https://dl.doubtnut.com/l/_LEf1hATxROUN
https://dl.doubtnut.com/l/_dqcvDypGWC5j
https://dl.doubtnut.com/l/_1K6dqs3BTfa4


Watch Video Solution

2. Find the position vector of a point C which divides the

line segment joining A and B, whose position vectors are

 and , externally in the ratio . Also,

show that A is the mid-point of the line segment BC.

Watch Video Solution

2
→
a +

→
b

→
a − 3

→
b 1: 2

3. Points L, M and N divide the side BC, CA and AB of 

in the ratio  and , respectively. Prove that 

 is a vector parallel to , where K

divides AB in the ratio .

View Text Solution

ΔABC

1: 4, 3: 2 3: 7

−−→
AL +

−−→
BM +

−−→
CN

−−→
CK

1: 3

https://dl.doubtnut.com/l/_1K6dqs3BTfa4
https://dl.doubtnut.com/l/_C9xFdslyiYBi
https://dl.doubtnut.com/l/_6WIwRivTGtbv


4. If the position vectors of the points A, B, C and D are

 and 

respectively, then prove that  is parallel to  and

.

Watch Video Solution

2 î + 4k̂, 5 î + 3√3ĵ + 4k̂, − 2√3ĵ + k̂ 2 î + k̂

−−→
CD

−−→
AB

−−→
CD =

−−→
AB

2

3

5. If ,  and 

,Find the magnitude and direction of .

Watch Video Solution

→
a = (2, − 2, 1)

→
b = (2, 3, 6)

→
c = ( − 1, 0, 2)

→
a +

→
b −

→
c

6. Show that the points (3,-2,4)(1,1,1) and (-1,4,-1) are collinear.

Watch Video Solution

https://dl.doubtnut.com/l/_6WIwRivTGtbv
https://dl.doubtnut.com/l/_AbbrPbjwoevo
https://dl.doubtnut.com/l/_e74ptHcm85D9
https://dl.doubtnut.com/l/_E4mKWodPhnBX


7. Let  and 

 and �nd a vector of magnitude 6 units

which is parallel to the vector .

Watch Video Solution

→
a = î + ĵ + k̂,

→
b = 4 î − 2ĵ + 3k̂

→
c = î − 2ĵ + k̂

2
→
a −

→
b + 3

→
c

8. A vector  is inclined at equal angles to the three axes. If

the magnitude of  is  units, then �nd the value of .

Watch Video Solution

→
r

→
r 2√3

→
r

9. Show that the vectors

 and →
a = 3 î − 2ĵ + k̂,

→
b = î − 3ĵ + 5k̂

https://dl.doubtnut.com/l/_E4mKWodPhnBX
https://dl.doubtnut.com/l/_Fru1xZhnwYnM
https://dl.doubtnut.com/l/_FP3A5avLJe3t
https://dl.doubtnut.com/l/_RrzVJ9weCBKv


Questions For Practice Part Ii Scalar Or Dot Product Of Two

Vectors Very Short Answer Type Questions

 form a right angled triangle.

Watch Video Solution

→
c = 2 î + ĵ − 4k̂

10. If a unit vector  makes angle  with  with  and

an acute angle  with , then �nd the components of 

and the angle .

Watch Video Solution

→
a

π

4
î,

π

3
ĵ

θ k̂
→
a

θ

1. Write the angle between vectors  and  with

magnitude  and 2 respectively, having .

→
a

→
b

√3
→
a .

→
b = √6

https://dl.doubtnut.com/l/_RrzVJ9weCBKv
https://dl.doubtnut.com/l/_7IBC5yUllDtX
https://dl.doubtnut.com/l/_m4mNMpkCcHqr


Watch Video Solution

2. If  and  are unit vectors and  is also a unit

vector, then write the measure of the angle between  and

Watch Video Solution

→
a

→
b

→
a +

→
b

→
a

→
b

3. Find , if two vectors  and  are such that 

 and .

Watch Video Solution

∣
∣
∣
→
a −

→
b

∣
∣
∣

→
a

→
b

∣
∣
→
a ∣

∣ = 2,
∣
∣
∣

→
b

∣
∣
∣

= 3
→
a .

→
b = 4

https://dl.doubtnut.com/l/_m4mNMpkCcHqr
https://dl.doubtnut.com/l/_729qHIBOegaR
https://dl.doubtnut.com/l/_C76bfKihuHeB


4. If  is a unit vector and , then

�nd 

Watch Video Solution

â (
→
x − â). (

→
x + â) = 8

∣
∣
→
x ∣

∣

5. If  and  are two vectors, such that 

and , then �nd .

Watch Video Solution

→
a

→
b ∣

∣
→
a ∣

∣ = 2,
∣
∣
∣

→
b

∣
∣
∣

= 1

→
a .

→
b = 1 (3

→
a − 5

→
b ). (2

→
a + 7

→
b )

6. For any two vectors  and , we always have

. (Cauchy Schwartz inequality)

Watch Video Solution

→
a

→
b

∣
∣
∣
→
a .

→
b

∣
∣
∣

≤ ∣
∣
→
a ∣

∣
∣
∣
∣

→
b

∣
∣
∣

https://dl.doubtnut.com/l/_bFCnadSDVS25
https://dl.doubtnut.com/l/_4CeXoJ5l4eMI
https://dl.doubtnut.com/l/_ZzOUbztSVxvE
https://dl.doubtnut.com/l/_vE9XBPOXynh1


7. Write the value of , so that the vectors

 and  are

perpendicular to each other.

Watch Video Solution

λ

→
a = 2 î + λĵ + k̂

→
b = î − 2ĵ + 3k̂

8. 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 )

9. If  and  are mutually perpendicular unit vectors, then

�nd the value of .

â, b̂ ĉ

∣∣2â + b̂ + ĉ∣∣

https://dl.doubtnut.com/l/_vE9XBPOXynh1
https://dl.doubtnut.com/l/_QcbsMg9bbXL2
https://dl.doubtnut.com/l/_HINbPDbIvepw


Watch Video Solution

10. 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

11. If  and  are two vectors such that ,

then prove that  is perpendicular to .

Watch Video Solution

→
a

→
b

∣
∣
∣
→
a +

→
b

∣
∣
∣

= ∣
∣
→
a ∣

∣

2
→
a +

→
b

→
b

12. Find the projection of the vector  on the

vector .

î + 3ĵ + 7k̂

2 î − 3ĵ + 6k̂

https://dl.doubtnut.com/l/_HINbPDbIvepw
https://dl.doubtnut.com/l/_65XEBSTdWAvt
https://dl.doubtnut.com/l/_lZJQTpJAcXp4
https://dl.doubtnut.com/l/_1TaYuRtfAmEn


Watch Video Solution

13. Find the component of the vector  in the

direction of the vector .

Watch Video Solution

→
b = 8 î + ĵ

→
a = î + 2ĵ − 2k̂

14. Determine the value of m, for which the following

vectors are orthogonal. 

Watch Video Solution

(m + 1) î + m2 ĵ − mk̂, (m2 − m + 1) î − mĵ + k̂

https://dl.doubtnut.com/l/_1TaYuRtfAmEn
https://dl.doubtnut.com/l/_kyXdOs7thhOi
https://dl.doubtnut.com/l/_xpgL7dAa1caj


15. For what value of , the vectors  and 

 are perpendicular to each others.

Watch Video Solution

λ λî + 3ĵ + λk̂

λî − 2ĵ + k̂

16. Find the scalar projection of the vector

 on .

Watch Video Solution

→
a = 3 î + 6ĵ + 9k̂

→
b = 2 î + 2ĵ − k̂

17. What is the angle between the vectors  and 

 ?

Watch Video Solution

2 î − ĵ − k̂

î + ĵ + k̂

https://dl.doubtnut.com/l/_pjKxcrHsev4b
https://dl.doubtnut.com/l/_ePphUoObNIEG
https://dl.doubtnut.com/l/_8hO5GjyMRDoa


Questions For Practice Part Ii Scalar Or Dot Product Of Two

Vectors Short Answer Type Questions

1. Prove by vector method that in a

.

Watch Video Solution

ΔABC, c2 = a2 + b2 − 2ab cosC

2. Resolve the vector  into vectors parallel

and perpendicular to the vector .

Watch Video Solution

→
b = î + ĵ + k̂

→
a = î + ĵ

3. If the dot products of a vector with vectors

 and  are respectively -1, 6 and 5,3 î − 5k̂, 2 î + 7ĵ î + ĵ + k̂

https://dl.doubtnut.com/l/_OUwrjcjhe0Uo
https://dl.doubtnut.com/l/_PS6guYKsJ4lk
https://dl.doubtnut.com/l/_wwMnueGgHUZY


then �nd the vector.

Watch Video Solution

4. Vectors  and  are such that 

and  and . Then, �nd the angle

between  and .

Watch Video Solution

→
a ,

→
b

→
c

→
a +

→
b +

→
c =

→
0

∣
∣
→
a ∣

∣ = 3,
∣
∣
∣

→
b

∣
∣
∣

= 5 ∣
∣
→
c ∣

∣ = 7

→
a

→
b

5. If  and  are unit vectors such that 

, then �nd the value of 

.

Watch Video Solution

→
a ,

→
b

→
c

→
a +

→
b +

→
c =

→
0

→
a .

→
b +

→
b .

→
c +

→
c .

→
a

https://dl.doubtnut.com/l/_wwMnueGgHUZY
https://dl.doubtnut.com/l/_kL49Oqw5HG9B
https://dl.doubtnut.com/l/_vExhICgF10cV
https://dl.doubtnut.com/l/_bvAEFpp1XNhV


6. If  and  are unit vectors inclined at an angle , then

prove that .

Watch Video Solution

→
a

→
b θ

sin = ∣∣â − b̂∣∣
θ

2

1

2

7. Find the value of p for which the vectors

 and  are  

(i) perpendicular. (ii) parallel.

Watch Video Solution

→
a = 3 î + 2ĵ + 9k̂

→
b = î + pĵ + 3k̂

8. If  and  are three mutually perpendicular vectors

of equal magnitude, then �nd the angle between  and

.

→
a ,

→
b

→
c

→
a

(
→
a +

→
b +

→
c )

https://dl.doubtnut.com/l/_bvAEFpp1XNhV
https://dl.doubtnut.com/l/_3YqhbTLGxUHl
https://dl.doubtnut.com/l/_kTY2oNUKvlJv


Questions For Practice Part Ii Scalar Or Dot Product Of Two

Vectors Long Answer Type Questions

Watch Video Solution

9. Let  and  be three vectors of magnitudes 3, 4 and

5, respectively. If each one is perpendicular to the sum of

the other two vectors, then prove that

.

Watch Video Solution

→
a ,

→
b

→
c

∣
∣
∣
→
a +

→
b +

→
c

∣
∣
∣

= 5√2

1. Prove the following by vector method. Altitudes of a

triangle are concurrent.

Watch Video Solution

https://dl.doubtnut.com/l/_kTY2oNUKvlJv
https://dl.doubtnut.com/l/_TzumRFnccPVC
https://dl.doubtnut.com/l/_qAnVi4GTCX7t


Questions For Practice Part Iii Vector Or Cross Product Of Two

Vectors Very Short Answer Type Questions

1. Find the magnitude of  given by

.

Watch Video Solution

→
a

→
a = ( î + 3ĵ − 2k̂) × ( − î + 3k̂)

2. Find a vector of magnitude 9, which is perpendicular to

both the vectors  and .

Watch Video Solution

4 î − ĵ + 3k̂ −2 î + ĵ − 2k̂

https://dl.doubtnut.com/l/_qAnVi4GTCX7t
https://dl.doubtnut.com/l/_nxkk8KABKDn4
https://dl.doubtnut.com/l/_SlQNQwmMCan2


3. Find  and  if

.

Watch Video Solution

λ μ

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

4. If  and , then �nd the

angle between  and .

Watch Video Solution

∣
∣
→
a ∣

∣ = 8,
∣
∣
∣

→
b

∣
∣
∣

= 3
∣
∣
∣
→
a ×

→
b

∣
∣
∣

= 12

→
a

→
b

5. Write a vector normal to  and .

Watch Video Solution

î + k̂ î + ĵ

https://dl.doubtnut.com/l/_UGlL4eWqzxD9
https://dl.doubtnut.com/l/_FgCKusBfPNBY
https://dl.doubtnut.com/l/_C7p8lgLaNLFS


Questions For Practice Part Iii Vector Or Cross Product Of Two

Vectors Short Answer Type Questions

6. If  and , then draw the

conclusion.

Watch Video Solution

→
a .

→
b = 0

→
a ×

→
b =

→
0

7. Determine the area of the parallelogram whose sides are

the vectors  and .

Watch Video Solution

2 î + 2ĵ î − k̂

https://dl.doubtnut.com/l/_4LYkWSwpgnYn
https://dl.doubtnut.com/l/_nH1X24LE4h3a


1. Find a vector  such that  and ,

where .

Watch Video Solution

→
b

→
a ×

→
b =

→
c

→
a .

→
b = 3

→
a = î + ĵ + k̂,

→
c = ĵ − k̂

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

 and , where  and 

.

Watch Video Solution

→
a +

→
b

→
a −

→
b

→
a = î + ĵ + k̂

→
b = î + 2ĵ + 3k̂

3. The diagonals of a parallelogram are given by

 and   

Show that that parallelogram is a rhombus. Determine the

→
a = 2 î − 3ĵ + 5k̂

→
b = − 2 î + 2ĵ + 2k̂

https://dl.doubtnut.com/l/_1lVub9AnCueh
https://dl.doubtnut.com/l/_6A2OyxOwtgYB
https://dl.doubtnut.com/l/_AkJGuazDwCF0


area the area of the rhombus and the length of each side

where,  and  are the diagonals of a rhombus.

View Text Solution

d1 d2

4. If  and , then �nd 

.

Watch Video Solution

→
a = 2 î + ĵ + 3k̂

→
b = 3 î + 5ĵ − 2k̂

∣
∣
∣
→
a ×

→
b

∣
∣
∣

5. If  and 

, then �nd a unit vector perpendicular to both of the

vectors  and .

Watch Video Solution

→
a = î + 2ĵ + k̂,

→
b = 2 î + ĵ

→
c = 3 î − 4ĵ − 5k̂

(
→
a −

→
b ) (

→
c −

→
b )

https://dl.doubtnut.com/l/_AkJGuazDwCF0
https://dl.doubtnut.com/l/_ppKBnPJl61Ua
https://dl.doubtnut.com/l/_2QdySwV399pG


6. If the three vectors  and  are given as 

 and .

Then, show that

.

Watch Video Solution

→
a ,

→
b

→
c

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

→
a × (

→
b +

→
c ) = (

→
a ×

→
b ) + (

→
a ×

→
c )

7. For any three vectors  and , evaluate 

.

Watch Video Solution

→
a ,

→
b

→
c

→
a × (

→
b +

→
c ) +

→
b × (

→
c +

→
a ) +

→
c × (

→
a +

→
b )

8. Using vectors, �nd the area of the , whose vertices

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

ΔABC

https://dl.doubtnut.com/l/_frBhZ3QUjfTS
https://dl.doubtnut.com/l/_yc2XS0GYQqiw
https://dl.doubtnut.com/l/_IoeXapcDhoG8


Watch Video Solution

9. Show that .

Watch Video Solution

(
→
a ×

→
b )

2

=
∣
∣ 
∣
∣

→
a .

→
a

→
a .

→
b

→
a .

→
b

→
b .

→
b

∣
∣ 
∣
∣

10. If  and  are three vectors such that 

, then prove that 

.

Watch Video Solution

→
a ,

→
b

→
c

→
a +

→
b +

→
c =

→
0

→
a ×

→
b =

→
b ×

→
c =

→
c ×

→
a

11. If , then �nd 

.

→
r = xî + yĵ + zk̂

(
→
r × î). (

→
r × ĵ) + xy

https://dl.doubtnut.com/l/_IoeXapcDhoG8
https://dl.doubtnut.com/l/_tipVqCm3ubq7
https://dl.doubtnut.com/l/_kfZbdYGLQE5b
https://dl.doubtnut.com/l/_y6CSnaZr2ArG


Questions For Practice Part Iv Vector Or Cross Product Of Two

Vectors Very Short Answer Type Questions

Watch Video Solution

12. Calculate the area of the triangle ABC (by vector

method) where A(1,1,2), B(2,2,3), C(3,-1,-1)

Watch Video Solution

13. Prove that by vector methord, in any

.

Watch Video Solution

ΔABC, = =
a

sinA

b

sinB

c

sinC

https://dl.doubtnut.com/l/_y6CSnaZr2ArG
https://dl.doubtnut.com/l/_h8Sxmt7rqkzz
https://dl.doubtnut.com/l/_JV5TSUGFx8oX
https://dl.doubtnut.com/l/_IKfWiZ7PiuHF


1. Evaluate .

Watch Video Solution

[ îk̂ĵ] + [ î ĵk̂]

2. Find the value of .

Watch Video Solution

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

3. Find , if 

 and 

.

Watch Video Solution

→
a . (

→
b ×

→
c )

→
a = 2 î + ĵ + 3k̂,

→
b = − î + 2ĵ + k̂

→
c = 3 î + ĵ + 2k̂

https://dl.doubtnut.com/l/_IKfWiZ7PiuHF
https://dl.doubtnut.com/l/_45bzxPObhaMo
https://dl.doubtnut.com/l/_z3UsK6W1Eeto


Questions For Practice Part Iv Vector Or Cross Product Of Two

Vectors Short Answer Type Questions

4. Show that the vectors  and  are

coplanar.

Watch Video Solution

2 î + 3ĵ, 5 î − 5k̂ 6ĵ + 4k̂

5. Show that the vectors  and 

are coplanar.

Watch Video Solution

− î + ĵ − k̂, î + ĵ + k̂ î + k̂

https://dl.doubtnut.com/l/_Ic3FucvBeX2I
https://dl.doubtnut.com/l/_KYmVD4ew35p4


1. Find the value of  such that the following vectors are

coplanar: 

Watch Video Solution

λ

− î + λĵ − λk̂, 2 î + 4ĵ + 5k̂, − 2 î + 4ĵ − 4k̂

2. For any three vectors  and , show that 

 are coplanar.

Watch Video Solution

→
a ,

→
b

→
c

→
a −

→
b ,

→
b −

→
c ,

→
c −

→
a

3. Show that the vectors

 and 

 are coplanar.

Watch Video Solution

→
a = î − 2ĵ + 3k̂,

→
b = − 2 î + 3ĵ − 4k̂

→
c = î − 3ĵ + 5k̂

https://dl.doubtnut.com/l/_zji74dhsJ4SE
https://dl.doubtnut.com/l/_NcbMtcBodwzy
https://dl.doubtnut.com/l/_kkCdybO727uq


4. Prove that .

Watch Video Solution

[
→
a

→
b

→
c +

→
d ] = [

→
a

→
b

→
c ] + [

→
a

→
b

→
d ]

5. Find the value of , if the vectors

 and 

 are coplanar.

Watch Video Solution

λ

→
a = 2 î − ĵ + k̂,

→
b = î + 2ĵ − 3k̂

→
c = 3 î + λĵ + 5k̂

6. Find the value of  for which the three points with

position vectors  and 

 are coplanar.

h id l i

λ

2 î + 3ĵ − 4k̂, − î + ĵ + 2k̂

4 î + 5ĵ + λk̂

https://dl.doubtnut.com/l/_kkCdybO727uq
https://dl.doubtnut.com/l/_0o7rdynTdLlK
https://dl.doubtnut.com/l/_OVnctZD5Tt78
https://dl.doubtnut.com/l/_kjCXmwHQGDkd


Watch Video Solution

7. Find the volume of a parallelopiped determined by the

vectors  and 

,

Watch Video Solution

→
a = î + ĵ + k̂,

→
b = 2 î + 4ĵ − k̂

→
c = î + ĵ + 3k̂

8. Let  be three non-zero vectors such that  is a

unit vector perpendicular to both  and . If the angle

between  and  is , then prove that 

.

Watch Video Solution

→
a ,

→
b ,

→
c

→
c

→
a

→
b

→
a

→
b π/6

[
→
a

→
b

→
c ]

2

= ∣
∣
→
a ∣

∣
2∣
∣
∣

→
b

∣
∣
∣

21

4

https://dl.doubtnut.com/l/_kjCXmwHQGDkd
https://dl.doubtnut.com/l/_KxMJ7k6cLR3k
https://dl.doubtnut.com/l/_KP65acjFXGvg


Questions For Practice Part Iv Vector Or Cross Product Of Two

Vectors Long Answer Type Questions

1. Obtain the volume of the parallelopiped whose sides are

vectors , , 

. Also �nd the vector .

Watch Video Solution

→
a = 2 î − 3ĵ + 4k̂

→
b = î + 2ĵ − k̂

→
c = 3 î − ĵ + 2k̂ (

→
a ×

→
b ) ×

→
c

2. Prove that 

Watch Video Solution

[
→
p −

→
q

→
q −

→
r

→
r −

→
p ] = 0

https://dl.doubtnut.com/l/_sPZXR2iFmVd5
https://dl.doubtnut.com/l/_JTdhjWc6hQbA


3. Prove that 

Watch Video Solution

→
a × (

→
b +

→
c ) +

→
b × (

→
c +

→
a ) +

→
c × (

→
a +

→
b ) =

→
0

4. Find the volume of the parallelopiped, whose coterminus

edges are  and .

Watch Video Solution

2 î − ĵ + k̂, î + 2ĵ − k̂ ĵ + k̂

5. Prove analytically : The perpendicular bisector of the

sides of a triangle are concurrent.

Watch Video Solution

https://dl.doubtnut.com/l/_Kl7jEkXJ3nRv
https://dl.doubtnut.com/l/_MqUAqbx2BA2F
https://dl.doubtnut.com/l/_BzWURiryIU49
https://dl.doubtnut.com/l/_QdpBPsbtEmpx


Odisha Bureau S Textbook Solutions Exericise 12 A

6. Prove that the four points with position vectors

 and  are coplanar.

Watch Video Solution

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

1. Each question given below has four possible answers out

of which only one is correct. Choose the correct one. 

If  and 

, then

A. a and b have the same directions

B. a and c have opposite directions

a = î + 2ĵ + k̂, b = 2 î − 2ĵ + 2k̂

c = − î + 2ĵ + k̂

https://dl.doubtnut.com/l/_QdpBPsbtEmpx
https://dl.doubtnut.com/l/_9aM9CPLwb1go


C. b and c have opposite directions

D. no pair of vectors have same directions

Answer: D

View Text Solution

2. Each question given below has four possible answers out

of which only one is correct. Choose the correct one. 

If the vectors , and  are

parallel , then  = …….

A. 2

B. 

C. 

a = 2 î + 3ĵ − 6k̂ b = αî − ĵ + 2k̂

α

2

3

−
2

3

https://dl.doubtnut.com/l/_9aM9CPLwb1go
https://dl.doubtnut.com/l/_Kc972MUaafCq


D. 

Answer: C

Watch Video Solution

1

3

3. If the position vectors of two points A and B are 

and , then the vector  is

A. 

B. 

C. 

D. 

Answer: C

3 î + k̂

2 î + ĵ − k̂
−−→
BA

− î + ĵ − 2k̂

î + ĵ

î − ĵ + 2k̂

î − ĵ − 2k̂

https://dl.doubtnut.com/l/_Kc972MUaafCq
https://dl.doubtnut.com/l/_vrWnZswI8hUJ


Watch Video Solution

4. Each question given below has four possible answers out

of which only one is correct. Choose the correct one. 

If |ka| = 1, then

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

a =
1

k

a =
1

|k|

k =
1

|a|

k =
±1

|a|

https://dl.doubtnut.com/l/_vrWnZswI8hUJ
https://dl.doubtnut.com/l/_DGm4QDSsp5TI


5. The direction cosines of the vectors  where  = (1, 0,

-2) and  = (3, -2, 0) are

A. 2, -2, 2

B. 4, -2, 2

C. 

D. 

Answer: C

Watch Video Solution

−−→
PQ

−−→
PQ

−−→
OQ

, − ,
1

√3

1

√3

1

√3

, − ,
2

√6

1

√6

1

√6

6. Rectify the mistakes, if any 

a - a = 0

W t h Vid S l ti

https://dl.doubtnut.com/l/_vBJPI811nqEd
https://dl.doubtnut.com/l/_geQaJIK3lAqI


Watch Video Solution

7. Reactify the mistakes if any. The vector  has unique

direction.

Watch Video Solution

→
0

8. Reactify the mistakes if any. All unit vectors are equal.

Watch Video Solution

9. Rectify the mistakes, if any 

Watch Video Solution

|a| = |b| ⇒ a = b

https://dl.doubtnut.com/l/_geQaJIK3lAqI
https://dl.doubtnut.com/l/_vFEXJmygXqvt
https://dl.doubtnut.com/l/_KRoeqHZlb5Rd
https://dl.doubtnut.com/l/_saT5nTuYAHfR


10. Subtraction of two vectors is not commutative.

Watch Video Solution

11. If a = (2, 1), b = (-1, 0), �nd 3a + 2b.

Watch Video Solution

12. If a = (1, 1, 1), b = (-1, 3, 0) and c = (2, 0, 2), �nd

.

Watch Video Solution

a + 2b − c
1

2

https://dl.doubtnut.com/l/_hcb0tNjnGOrk
https://dl.doubtnut.com/l/_d2qbeLlZ15RW
https://dl.doubtnut.com/l/_7ADY1YbD597g


13. If A, B, C and D are the vertices of a square, �nd

.

Watch Video Solution

−−→
AB +

−−→
BC +

−−→
CD +

−−→
DA

14. The given points A, B, C are the vertices of a triangle.

Determine the vectors  and  and the lengths of

these vectors in the following case. 

A(4,5,5), B(3,3,3), C(1,2,5)

Watch Video Solution

−−→
AB,

−−→
BC

−−→
CA

15. The given points A, B, C are the vertices of a triangle.

Determine the vectors  and  and the lengths of
−−→
AB,

−−→
BC

−−→
CA

https://dl.doubtnut.com/l/_RIoe8ABPV3d2
https://dl.doubtnut.com/l/_DfenoxpKtNXB
https://dl.doubtnut.com/l/_bquNamZKI6pP


these vectors in the following case. 

A(8,6,1), B(2,0,1), C(-4,0,-5)

Watch Video Solution

16. Find the vector from origin to the mid-point of the

vector  joining the points  (4,3) and (8, -5).

Watch Video Solution

−−−→
P1P2 P1 P2

17. Find the vectors from the origin to the points of

trisection the vector  joining  and P_2(5,

-12).

Watch Video Solution

−−−→
P1P2 P1( − 4, 3)

https://dl.doubtnut.com/l/_bquNamZKI6pP
https://dl.doubtnut.com/l/_Lbu6prfDGyqV
https://dl.doubtnut.com/l/_FZkbKm4VcY0V
https://dl.doubtnut.com/l/_zszochhFUpeu


18. Find the vectors from the origin to the intersection of

the medians of the triangle whose vertices are A(5,2,1),

B(-4,7,0) and C(5, -3,5)

Watch Video Solution

19. Prove that the sum of all the vectors drawn from the

centre of a regular octagon to its vertices is the null vector.

Watch Video Solution

20. Prove that the sum of the vectors represented by the

sides of a closed polygon taken in order is a zero vector.

Watch Video Solution

https://dl.doubtnut.com/l/_zszochhFUpeu
https://dl.doubtnut.com/l/_1fxLmqI338mt
https://dl.doubtnut.com/l/_2cMQsnq7e5Hr


21. Prove that 

  

State when equality will hold,

Watch Video Solution

|a + b| ≤ |a| + |b|

22. Prove that 

Watch Video Solution

|a − b| ≥ |a| − |b|

23. What is geometrical signi�cance of the relation

 = 

W t h Vid S l ti

∣
∣
∣
→
a +

→
b

∣
∣
∣

∣
∣
∣
→
a −

→
b

∣
∣
∣

https://dl.doubtnut.com/l/_2cMQsnq7e5Hr
https://dl.doubtnut.com/l/_H0h9Ac27kmNk
https://dl.doubtnut.com/l/_Z5xa4ltwrNNB
https://dl.doubtnut.com/l/_POGdOJHaO07b


Watch Video Solution

24. Find the magnitude of the vector , its scalar

components and the component vectors along the co-

ordinate axes, if P and Q have the co-ordinates 

P(-1,30, Q(1,2)

Watch Video Solution

−−→
PQ

25. Find the magnitude of the vector , its scalar

components and the component vectors along the co-

ordinate axes, if P and Q have the co-ordinates 

P(-1,-2), Q(-5,-6)

Watch Video Solution

−−→
PQ

https://dl.doubtnut.com/l/_POGdOJHaO07b
https://dl.doubtnut.com/l/_1LnMwIV3B4lK
https://dl.doubtnut.com/l/_EMKVjHWyk6UB
https://dl.doubtnut.com/l/_NsJF4eOMdbLK


26. Find the magnitude of the vector , its scalar

components and the component vectors along the co-

ordinate axes, if P and Q have the co-ordinates 

P(1,4,-), Q(2,-2,-1)

Watch Video Solution

−−→
PQ

27. In each of the following �nd the vector `vec(PQ), its

magnitude and direction cosines, if P and Q have co-

ordinates. 

P(2,-1,-1), Q(-1,-3,2)

Watch Video Solution

https://dl.doubtnut.com/l/_NsJF4eOMdbLK
https://dl.doubtnut.com/l/_s9qHEYyvkSj8


28. In each of the following �nd the vector `vec(PQ), its

magnitude and direction cosines, if P and Q have co-

ordinates. 

P(3,-1,7), Q(4,-3,-1).

Watch Video Solution

29. If a = (2, -2, 1), b = (2, 3, 6) and c = (-1, 0, 2) �nd the

magnitude and direction of a-b+2c.

Watch Video Solution

30. Determine the unit vector having the direction of the

given vector in each of the following problems: 5 î − 12ĵ

https://dl.doubtnut.com/l/_cnaQ0g7xBjL2
https://dl.doubtnut.com/l/_r1rbIgUsuMzs
https://dl.doubtnut.com/l/_OzKJB1746R5E


Watch Video Solution

31. Determine the unit vector having the direction of the

given vector in each of the following problems. 

Watch Video Solution

2 î + ĵ

32. Determine the unit vector having the direction of the

given vector in each of the following problems. 

Watch Video Solution

3 î + 6ĵ − k̂

33. Determine the unit vector having the direction of the

given vector in each of the following problems. 

W t h Vid S l ti

3 î + ĵ − 2k̂

https://dl.doubtnut.com/l/_OzKJB1746R5E
https://dl.doubtnut.com/l/_VX6TBMVVidu2
https://dl.doubtnut.com/l/_ex1cDbuQGkrj
https://dl.doubtnut.com/l/_h0rbk724YCX2


Watch Video Solution

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

, where  and .

Watch Video Solution

r1 − r2 r1 = î + 2ĵ + k̂ r2 = 3 î + ĵ − 5k̂

35. Find the unit vector parallel to the sum of the vectors 

=  and  = `hati+2hatj+3hatk. Also �nd its

direction cosines.

Watch Video Solution

→
a

2 î + 4ĵ − 5k̂
→
b

36. If the sum of two unit vectors is a unit vector, show that

the magnitude of their di�erence is .√3

https://dl.doubtnut.com/l/_h0rbk724YCX2
https://dl.doubtnut.com/l/_JRH3OFupkCFK
https://dl.doubtnut.com/l/_vc02HIAECWfq
https://dl.doubtnut.com/l/_xdJEow3Sb66Y


Watch Video Solution

37. The position vectors of the points A, B, C and D are

, ,  and 

respectively. Show that AB and CD are parallel.

Watch Video Solution

4 î + 3ĵ − k̂ 5 î + 2ĵ + 2k̂ 2 î − 2ĵ − 3k̂ 4 î − 4ĵ + 3k̂

38. In each of the following problems, show by vector

method that the given points are collinear. A(2,6,3), B(1,2,7)

and C(3,10,-1)

Watch Video Solution

https://dl.doubtnut.com/l/_xdJEow3Sb66Y
https://dl.doubtnut.com/l/_wVGanbFuvndq
https://dl.doubtnut.com/l/_35faJuGwH0TH


39. In each of the following problems, show by vector

method that the given points are collinear. P(2,-1,3), Q(3,-5,1)

and R(-1,11,9).

Watch Video Solution

40. Prove that the vectors

 are the sides of a

right angled triangle.

Watch Video Solution

2 î − ĵ + k̂, î − 3ĵ − 5k̂, 3 î − 4ĵ − 4k̂

41. Prove by vector method that the medians of a triangle

are concurrent.

https://dl.doubtnut.com/l/_xpKFMeJAGRNw
https://dl.doubtnut.com/l/_QolPd8ZNxYC2
https://dl.doubtnut.com/l/_II6XonBsG9kQ


Watch Video Solution

42. Prove by vector method that the diagonals of a

parallelogram bisect each other.

Watch Video Solution

43. Prove by vector method that the line segment joining

the mid points of two sides of a triangle is parallel to the

third and half of it.

Watch Video Solution

44. Prove by vector method that the lines joining the mid

points of consecutive sides of a quadrilateral is a

https://dl.doubtnut.com/l/_II6XonBsG9kQ
https://dl.doubtnut.com/l/_LkXQeyVKL98c
https://dl.doubtnut.com/l/_4AJ7yV7oZZPK
https://dl.doubtnut.com/l/_S4u49Xl6nIes


parallelogram.

Watch Video Solution

45. Prove by vector method that in any triangle ABC, the

point P being on the side , if  is the resultant of the

vectors ,  and , then ABQC is a parallelogram.

Watch Video Solution

−−→
BC

−−→
PQ

−−→
AP

−−→
PB

−−→
PC

46. Prove by vector method that in a parallelogram, the line

joining a vertex to the midpoint of an oppositeside trisects

the other diagonal.

Watch Video Solution

https://dl.doubtnut.com/l/_S4u49Xl6nIes
https://dl.doubtnut.com/l/_umDn8Z5ricsy
https://dl.doubtnut.com/l/_tP1WFEFY6k9h


Odisha Bureau S Textbook Solutions Exercise 12 B

1. Each question given below has four possible answers, out

of which only one is correct. Choose the correct one.

 = ______

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(2 î − 4ĵ). ( î + ĵ + k̂)

−3

+2

−1

−2

https://dl.doubtnut.com/l/_r6E82dndSfmh


2. Each question given below have four possible answers,

out of which only one is correct. Choose the correct one. 

If , then

A. 

B. 

C. 

D. no pair of vectors are perpendicular

Answer: C

Watch Video Solution

a = î + 2ĵ − k̂, b = î + ĵ + 2k̂, c = 2 î − ĵ

a ⊥ b

a ⊥ c

a ⊥ c

3. Each question given below have four possible answers,

out of which only one is correct. Choose the correct one. 

https://dl.doubtnut.com/l/_41o0EnhQsuRh
https://dl.doubtnut.com/l/_IF0X0pwH6o41


 = ……….

A. 0

B. 1

C. impossible to �nd

D. any real number

Answer: C

Watch Video Solution

( − 3, λ, 1) ⊥ (1, 0, − 3) ⇒ λ

4. If  for all vectors , then

A. 

B. 

→
a ⋅

→
b =

→
c ⋅

→
a

→
a

→
a +

→
b −

→
c

→
b −

→
c = 0

https://dl.doubtnut.com/l/_IF0X0pwH6o41
https://dl.doubtnut.com/l/_Yzd6x2v7Thw6


C. 

D. 

Answer: B

Watch Video Solution

→
b ≠

→
c

→
b +

→
c = 0

5. Find the scalar product of the following pairs of vectors

and the angle between them. 

 and 

Watch Video Solution

3 î − 4ĵ −2 î + ĵ

6. Find the scalar product of the following pairs of vectors

and the angle between them.  and 2 î − 3ĵ + 6k̂

https://dl.doubtnut.com/l/_Yzd6x2v7Thw6
https://dl.doubtnut.com/l/_JKKjCFR6J2cJ
https://dl.doubtnut.com/l/_zDpFPuPTmOO6


Watch Video Solution

2 î − 3ĵ − 5k̂

7. Find the scalar product of the following pairs of vectors

and the angle between them.  and 

Watch Video Solution

î − ĵ ĵ + k̂

8. Find the scalar product of the following pairs of vectors

and the angle between them.  = (2,-2,1) and (0,2,4)

Watch Video Solution

→
a

→
b

https://dl.doubtnut.com/l/_zDpFPuPTmOO6
https://dl.doubtnut.com/l/_SNgX8wpaPgjx
https://dl.doubtnut.com/l/_C42VEVuZdBVu


9. If A,B,C are the points (1,0,2), (0,3,1) and (5,2,0) respectively,

�nd 

Watch Video Solution

m∠ABC

10. Find the value of  so that the vectors  and  are

perpendicular to each other.  = ,  = .

Watch Video Solution

λ
→
a

→
b

→
a 3 î + 4ĵ

→
b −5 î + λĵ

11. Find the value of  so that the vectors  and  are

perpendicular to each other.  = ,  = 

Watch Video Solution

λ
→
a

→
b

→
a î + ĵ + λk̂

→
b 4 î − 3k̂

https://dl.doubtnut.com/l/_DVZm5uE5t0td
https://dl.doubtnut.com/l/_QS9YTXa3xvWh
https://dl.doubtnut.com/l/_V5veQI8gCGOd
https://dl.doubtnut.com/l/_Y6l76w6zyxBD


12. Find the value of  so that the vectors  and  are

perpendicular to each other.  = ,  = 

Watch Video Solution

λ
→
a

→
b

→
a 2 î − ĵ − k̂

→
b

λî + ĵ + 5k̂

13. Find the value of  so that the vectors  and  are

perpendicular to each other.  = (6,2,-3),  = (1,-4, )

Watch Video Solution

λ
→
a

→
b

→
a

→
b λ

14. Find the scalar and vector projection of  on .  = ,

 = 

Watch Video Solution

→
a

→
b

→
a î

→
b ĵ

https://dl.doubtnut.com/l/_Y6l76w6zyxBD
https://dl.doubtnut.com/l/_lQAKlbEPNBEZ
https://dl.doubtnut.com/l/_lNdBYNwRlwXV


15. Find the scalar and vector projections of  on  

Watch Video Solution

→
a

→
b

→
a = î + ĵ,     

→
b = ĵ + k̂

16. Find the scalar and vector projections of  on  

Watch Video Solution

→
a

→
b

→
a = î − ĵ − k̂,

→
b = 3 î + ĵ + 3k̂

17. In each of the problems given below, �nd the work done

by a force F acting on a particle, such that the particle is

displaced from a point A to a point B. 

https://dl.doubtnut.com/l/_lNdBYNwRlwXV
https://dl.doubtnut.com/l/_AovpNvMEbOd3
https://dl.doubtnut.com/l/_fiSTgMy6FGZF
https://dl.doubtnut.com/l/_0MpGMJs4qc5R


[Hint Work done = F.S, where S is the displacement.] 

Watch Video Solution

F = 4 î + 2ĵ + 3k̂, A(1, 2, 0), B(2, − 1, 3)

18. In each of the problems given below, �nd the work done

by a force F acting on a particle, such that the particle is

displaced from a point A to a point B. 

[Hint Work done = F.S, where S is the displacement.] 

Watch Video Solution

F = 2 î + ĵ − k̂, A(0, 1, 2), B( − 2, 3, 0)

19. In each of the problems given below, �nd the work done

by a force  acting on a particle, such that the particle is
→
F

https://dl.doubtnut.com/l/_0MpGMJs4qc5R
https://dl.doubtnut.com/l/_iDc4BY7jSqCP
https://dl.doubtnut.com/l/_IunDJtHrFuDV


displaced from a point A to a point B. =   

A(1,2,0), B(0,2,3).

Watch Video Solution

→
F 4 î − 3k̂

20. In each of the problems given below, �nd the work done

by a force F acting on a particle, such that the particle is

displaced from a point A to a point B. 

[Hint Work done = F.S, where S is the displacement.] 

Watch Video Solution

F = 3 î − ĵ − 2k̂, A( − 3, − 4, 1), B( − 1, − 1, − 2)

21. If  show that .

Watch Video Solution

(a + b). (a − b) = 0 |a| = |b|

https://dl.doubtnut.com/l/_IunDJtHrFuDV
https://dl.doubtnut.com/l/_fBJBMyULGi70
https://dl.doubtnut.com/l/_jxHcLkmKk0cf


22. If a and b are perpendicular vectors show that

 = .  

(veca+vecb).(veca+vecb) (veca-

vecb)^2`.]

Watch Video Solution

(
→
a +

→
b )

2

(
→
a −

→
b )

2

[(
→
a +

→
b )

2

means , sodoes

23. Prove that two vactors are perpendicular i� 

 = 

Watch Video Solution

∣
∣
∣
→
a +

→
b

∣
∣
∣

2
∣
∣
→
a ∣

∣
2

+
∣
∣
∣

→
b

∣
∣
∣

2

https://dl.doubtnut.com/l/_jxHcLkmKk0cf
https://dl.doubtnut.com/l/_vBB8LtLu9gSc
https://dl.doubtnut.com/l/_rk2zMhFt7v4s


24. If  are mutually perpendicular vectors of equal

magnitude, show that  is equally inclined to 

.

Watch Video Solution

→
a ,

→
b ,

→
c

→
a +

→
b +

→
c

→
a .

→
b .

→
c

25. Prove the following by vector method. Altitudes of a

triangle are concurrent.

Watch Video Solution

26. Prove the following by vector method. Median to the

base of an isosceles triangle is perpendicular to the base.

Watch Video Solution

https://dl.doubtnut.com/l/_LcYWzdgNMUGo
https://dl.doubtnut.com/l/_ujKeCvCEpX8a
https://dl.doubtnut.com/l/_RJfGdCCfhdvZ


27. Prove the following by vector method. The parallelogram

whose diagonals are equal is a rectangle.

Watch Video Solution

28. Prove the following by vector method. The diagonals of

a rhombus are at right angles.

Watch Video Solution

29. Prove the following by vector method. An angle

inscribed in a semi-circle is a right angle.

Watch Video Solution

https://dl.doubtnut.com/l/_RJfGdCCfhdvZ
https://dl.doubtnut.com/l/_sG3McTfC7NB3
https://dl.doubtnut.com/l/_1e0wycmcY3qz
https://dl.doubtnut.com/l/_5w2Vt6PJwS4R


30. Prove the following by vector method. in any triangle

ABC, 

a = bcosC+c cosB.

Watch Video Solution

31. Prove the following by vector method. In a triangle AOB,

 = . If P and Q are the points of trisection of AB,

prove that 

 = 

Watch Video Solution

m∠AOB 90∘

OP 2 + OQ2 AB25

9

https://dl.doubtnut.com/l/_5w2Vt6PJwS4R
https://dl.doubtnut.com/l/_2F2eepjOf9AI
https://dl.doubtnut.com/l/_w49mgqnhXZkG


Odisha Bureau S Textbook Solutions Exercise 12 C

32. Prove the following by vector method. Measure of the

angle between two diagonals of a cube is 

Watch Video Solution

cos − 1( )
1

3

1. Each question given below has four possible answers, out

of which only one is correct. Choose the correct one.

 = ___

A. 

B. 

C. 

( î + k̂) × ( î + ĵ + k̂)

î − k̂

k̂ − î

k̂ − 2 î − ĵ

https://dl.doubtnut.com/l/_acLEaMQZd2zZ
https://dl.doubtnut.com/l/_NCAc2kq8juw1


D. 2

Answer: B

Watch Video Solution

2. Each question given below have four possible answers,

out of which only one is correct. Choose the correct one. 

A vector perpendicular to the vectors  and  is

………..

A. 

B. 

C. 

D. 

î + ĵ î + k̂

î − ĵ − k̂

ĵ − k̂ + î

k̂ − ĵ − î

ĵ + k̂ + î

https://dl.doubtnut.com/l/_NCAc2kq8juw1
https://dl.doubtnut.com/l/_Y27nmhF8A2XM


Answer: A::B::C::D

Watch Video Solution

3. Each question given below have four possible answers,

out of which only one is correct. Choose the correct one. 

The area of the triangle with vertices (1, 0, 0), (0, 1, 0) and (0,

0, 1) is ………..

A. 

B. 1

C. 

D. 2

Answer: C

1

2

√3

2

https://dl.doubtnut.com/l/_Y27nmhF8A2XM
https://dl.doubtnut.com/l/_njV6blyMZ3BZ


Watch Video Solution

4. Each question given below have four possible answers,

out of which only one is correct. Choose the correct one. 

If  and  are unit vectors such that  is a unit vector,

then the angle between  and  is .........

A. of any measure

B. 

C. 

D. 

Answer: C

Watch Video Solution

â b̂ â × b̂

â b̂

π

4

π

2

π

https://dl.doubtnut.com/l/_njV6blyMZ3BZ
https://dl.doubtnut.com/l/_0FUHxdWhoIpX


5. Each question given below have four possible answers,

out of which only one is correct. Choose the correct one. 

If a, b and c are non-zero vectors, then 

……….

A. b = c

B. 

C. 

D. 

Answer: B

Watch Video Solution

a × b = a × c ⇔

a ∣ ∣ (b − c)

b ∣ ∣ c

b ⊥ c

https://dl.doubtnut.com/l/_9H5Kl4z9yocN


6. Let  and  be

three vectors. Find 

Watch Video Solution

a = 2 î + ĵ, b = − î + 3k̂ c = î + 2ĵ + 5k̂

c × a

7. Let  and  be

three vectors. Find 

Watch Video Solution

a = 2 î + ĵ, b = − î + 3k̂ c = î + 2ĵ + 5k̂

a × ( − b)

8. Let  and  be

three vectors. Find 

a = 2 î + ĵ, b = − î + 3k̂ c = î + 2ĵ + 5k̂

https://dl.doubtnut.com/l/_fcbshAk1Jivw
https://dl.doubtnut.com/l/_VTzPTTREVII7
https://dl.doubtnut.com/l/_ZvXgE6nUNJVF


Watch Video Solution

(a − 2b) × c

9. Let  and  be

three vectors. Find 

Watch Video Solution

a = 2 î + ĵ, b = − î + 3k̂ c = î + 2ĵ + 5k̂

(a − c) × c

10. Let  and  be

three vectors. Find 

Watch Video Solution

a = 2 î + ĵ, b = − î + 3k̂ c = î + 2ĵ + 5k̂

(a − b) × (c − a)

https://dl.doubtnut.com/l/_ZvXgE6nUNJVF
https://dl.doubtnut.com/l/_vOsoJxnvZK0T
https://dl.doubtnut.com/l/_LkbKeEqdVQN9
https://dl.doubtnut.com/l/_UhxXDSg17Hfd


11. Find the unit vectors perpendicular to the vectors. , 

Watch Video Solution

î k̂

12. Find the unit vector perpendicular to the vectors 

Watch Video Solution

î + ĵ, î − k̂

13. Find the unit vector perpendicular to the vectors 

Watch Video Solution

2 î + 3k̂, î − 2ĵ

https://dl.doubtnut.com/l/_UhxXDSg17Hfd
https://dl.doubtnut.com/l/_kIXc1TkFz4Dd
https://dl.doubtnut.com/l/_MO8WaNNOKn9B


14. Find the unit vector perpendicular to the vectors 

Watch Video Solution

2 î − 3k̂, − î + 2ĵ − k̂

15. Determine the area of parallelogram whose adjacent

sides are the vector 

Watch Video Solution

2 î, ĵ

16. Determine the area of parallelogram whose adjacent

sides are the vector 

Watch Video Solution

î + ĵ, − î + 2ĵ

https://dl.doubtnut.com/l/_ksb4HEu4k4Dd
https://dl.doubtnut.com/l/_hOIVEj0AhjSA
https://dl.doubtnut.com/l/_aKFgwNKeeo4Y
https://dl.doubtnut.com/l/_nLxYZHZVKlkE


17. Determine the area of parallelogram whose adjacent

sides are the vector 

Watch Video Solution

2 î + ĵ + 3k̂, î − ĵ

18. Determine the area of parallelogram whose adjacent

sides are the vector (1, -3, 1), (1,1,1)

Watch Video Solution

19. Calculate the area of the triangle ABC (by vector

method) where A(1,2,4), B(3,1,-2), C(4,3,1)

Watch Video Solution

https://dl.doubtnut.com/l/_nLxYZHZVKlkE
https://dl.doubtnut.com/l/_DXBEHpyKDZ7j
https://dl.doubtnut.com/l/_pdemskvu95PJ
https://dl.doubtnut.com/l/_C4Qk5TBdDIhi


20. Calculate the area of the triangle ABC (by vector

method) where A(1,1,2), B(2,2,3), C(3,-1,-1)

Watch Video Solution

21. Determine the sine of the angle between the vectors

Watch Video Solution

5 î − 3ĵ, 3 î − 2k̂

22. Determine the sine of the angle between the vectors

Watch Video Solution

−̂ 3ĵ + k̂, î + ĵ + k̂

https://dl.doubtnut.com/l/_C4Qk5TBdDIhi
https://dl.doubtnut.com/l/_qYBsgg7MIXPD
https://dl.doubtnut.com/l/_sSkt5SBSDlxX
https://dl.doubtnut.com/l/_PDx6pOjQUcoX


23. Show that .

Watch Video Solution

(
→
a ×

→
b )

2

= a2b2 − (
→
a .

→
b )

2

24. If , prove that ,

where m is a scalar.

Watch Video Solution

→
a ×

→
b =

→
b ×

→
c ≠

→
0

→
a +

→
c = m

→
b

25. If 

and 

Watch Video Solution

a = 2 î + ĵ − k̂, b = − î + 2ĵ − 4k̂, c = î + ĵ + k̂

(a × b). (a × c)

https://dl.doubtnut.com/l/_PDx6pOjQUcoX
https://dl.doubtnut.com/l/_qLcsWvMqPHIm
https://dl.doubtnut.com/l/_mS9PGZCVVop5


26. If , then verify that 

 is perpendicular to both a and b.

Watch Video Solution

a = 3 î + ĵ + 2k̂, b = 2 î − 3ĵ + 4k̂

a × b

27. Find the area of the parallelogram whose diagonals are

vectors  and .

Watch Video Solution

3 î + ĵ − 2k̂ î − 3ĵ + 4k̂

28. Show that .

Interpret this result geometrically.

Watch Video Solution

(
→
a −

→
b ) × (

→
a +

→
b ) = 2(

→
a ×

→
b )

https://dl.doubtnut.com/l/_Vm1tHb8wRPkM
https://dl.doubtnut.com/l/_n1a3LliYAEV5
https://dl.doubtnut.com/l/_FWBHvQM28bTn


Odisha Bureau S Textbook Solutions Exercise 12 D

1. Each question given below has four possible answers out

of which only one is correct. Choose the correct one.

 =

A. 0

B. 0

C. 1

D. 

Answer: B

Watch Video Solution

→
a .

→
b ×

→
a

a2b

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


2.  =

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

( −
→
a ).

→
b × ( −

→
c ))

a × b. c

−a. (b × c)

a × c. b

a. (c × b)

3. Each question given below have four possible answers,

out of which only one is correct. Choose the correct one. 

For the non-zero vectors a, b and c,  ifa. (b × c) = 0

https://dl.doubtnut.com/l/_wPZaiTBMEDc7
https://dl.doubtnut.com/l/_4GL04Ku699RN


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

b ⊥ c

a ⊥ b

a ∣ ∣ c

a ⊥ c

4. Find the scalar triple product  where a, b and c

are respectively 

Watch Video Solution

b. (c × a)

î + ĵ, î − ĵ, 5 î + 2ĵ + 3k̂

https://dl.doubtnut.com/l/_4GL04Ku699RN
https://dl.doubtnut.com/l/_C5duTzgSWIF2
https://dl.doubtnut.com/l/_Fi1mkti5p0ed


5. Find the scalar triple product  where a, b and c

are respectively 

Watch Video Solution

b. (c × a)

5 î − ĵ + 4k̂, 2 î + 3ĵ + 5k̂, 5 î − 2ĵ + 6k̂

6. Find the volume of the parallelopiped whose sides given

by the vectors 

Watch Video Solution

î + ĵ + k̂, k̂, 3 î − ĵ + 2k̂

7. Find the volume of the Parallelepiped whose sides are

given by the vectors. (1,0,0), (0,1,0), (0,0,1)

Watch Video Solution

https://dl.doubtnut.com/l/_Fi1mkti5p0ed
https://dl.doubtnut.com/l/_0zGqnVUQKKY0
https://dl.doubtnut.com/l/_LTfRpvU0kWdz


8. Show that the following vectors are coplanar. 

Watch Video Solution

î − 2ĵ + 2k̂, 3 î + 4ĵ + 5k̂, − 2 î + 4ĵ − 4k̂

9. Show that the following vectors are coplanar. 

Watch Video Solution

î + 2ĵ + 3k̂, − 2 î − 4ĵ + 5k̂, 3 î + 6ĵ + k̂

10. Find the value of  so that the three vectors are

coplanar. 

 and 

λ

î + 2ĵ + 3k̂, 4 î + ĵ + λk̂ λî − 4ĵ + k̂

https://dl.doubtnut.com/l/_LTfRpvU0kWdz
https://dl.doubtnut.com/l/_lgpf7BmXbQQb
https://dl.doubtnut.com/l/_lRyWDE4oxwan
https://dl.doubtnut.com/l/_oQry25aM7qMf


Watch Video Solution

11. Find the value of  so that the three vectors are co-

planar. (2,-1,1), (1,2,-3) and (3,λ,5)

Watch Video Solution

λ

12. If  are mutually perpendicular, show that 

.

Watch Video Solution

→
a ,

→
b and

→
c

[
→
a . (

→
b ×

→
c )]

2

= a2b2c2

13. Prove that for any three vectors  and →
a ,

→
b

→
c , [

→
a +

→
b

→
b +

→
c

→
c +

→
a ] = 2[

→
a

→
b

→
c ]

https://dl.doubtnut.com/l/_oQry25aM7qMf
https://dl.doubtnut.com/l/_q0Y9aT6UIXYK
https://dl.doubtnut.com/l/_bv7cbiTjP4ur
https://dl.doubtnut.com/l/_V0DpwnOolxNw


Watch Video Solution

14. Prove that

Watch Video Solution

[→
a ×

→
b

→
b ×

→
c

→
c ×

→
a ] = [→

a
→
b

→
c ]

2

15. For , obtain 

 and also verify the formula 

.

Watch Video Solution

→
a = î + ĵ,

→
b = − î + 2k̂,

→
c = ĵ + k̂

→
a × (

→
b ×

→
c )

→
a × (

→
b ×

→
c ) = (

→
a .

→
c )

→
b − (

→
a .

→
b )

→
c

https://dl.doubtnut.com/l/_V0DpwnOolxNw
https://dl.doubtnut.com/l/_4KTesKO38RtN
https://dl.doubtnut.com/l/_IaSufbXMdOUp


Odisha Bureau S Textbook Solutions Additional Exercise

16. Prove that

and hence prove that

 are

coplanar.

Watch Video Solution

→
a × (

→
b ×

→
c ) +

→
b × (

→
c ×

→
a ) +

→
c × (

→
a ×

→
b ) =

→
0

→
a × (

→
b ×

→
c ),

→
b × (

→
c ×

→
a ),

→
c × (

→
a ×

→
b )

17. If  are unit vectors and , then

�nd the angles that  makes with  and  where  are not

parallel.

Watch Video Solution

â, b̂, ĉ â × (b̂ × ĉ) = b̂
1

2

â b̂ ĉ b̂, ĉ

https://dl.doubtnut.com/l/_CfRGpmoVCcSu
https://dl.doubtnut.com/l/_rOlQ8MWkTdFV


1. Prove that the sum of the vectors directed from the

vertices to the mid points of opposite sides of a triangle is

zero

Watch Video Solution

2. Prove by vector method that the diagonals of a

quadrilateral bisect each other i� is a parallelogram.

Watch Video Solution

3. If G is the centroid of a triangle ABC, prove that

 = 0

W t h Vid S l ti

−−→
GA +

−−→
GB +

−−→
GC

https://dl.doubtnut.com/l/_aEx8B5K11J8a
https://dl.doubtnut.com/l/_4jQixV9Mk4On
https://dl.doubtnut.com/l/_ErW9ceALdGD0


Watch Video Solution

4. If M is the midpoint of the side  of a triangle ABC,

prove that  = 

Watch Video Solution

−−→
BC

−−→
AB +

−−→
AC 2

−−→
AM

5. If  and  are unit vectors represented by the adjacent

sides of a regular hexagon, taken in order, what are the

vectors represented by the other sides taken in order?

Watch Video Solution

→
a

→
b

6. If the points with position vector  and 

 are collinear, �nd the value of a.

10 î + 3ĵ, 12 î − ĵ

a î + 11ĵ

https://dl.doubtnut.com/l/_ErW9ceALdGD0
https://dl.doubtnut.com/l/_afePLyxWBJ33
https://dl.doubtnut.com/l/_CWjPbRZDfE79
https://dl.doubtnut.com/l/_rbSHeVPqhpcN


Watch Video Solution

7. Prove that the four points with position vectors

 and 

 are coplanar.

Watch Video Solution

2
→
a + 3

→
b −

→
c ,

→
a − 2

→
b + 3

→
c  , 3

→
a + 4

→
b − 2

→
c

→
a − 6

→
b + 6

→
c

8. For an vector , prove that 

Watch Video Solution

→
r = xî + yĵ + zk̂

→
r = (

→
r . î) î + (

→
r . ĵ)ĵ + (

→
r . k̂)k̂

https://dl.doubtnut.com/l/_rbSHeVPqhpcN
https://dl.doubtnut.com/l/_svokYyYrkARX
https://dl.doubtnut.com/l/_VHlNMi2cq72B


9. If two vector  and  are such that 

and  �nd  and .

Watch Video Solution

→
a

→
b ∣

∣
→
a ∣

∣ = 3,
∣
∣
∣

→
b

∣
∣
∣

= 2

→
a .

→
b = 6

∣
∣
∣
→
a +

→
b

∣
∣
∣

∣
∣
∣
→
a −

→
b

∣
∣
∣

10. If  makes equal angles with  and  has magnitude

3, prove that the angle between  and each of  and  is

.

Watch Video Solution

→
a î, ĵ k̂

→
a î, ĵ k̂

cos − 1 1

(√3)

11. If  are such that  then show

that  or  or  is perpendicular to .

Watch Video Solution

→
a ,

→
b ,

→
c

→
a .

→
b =

→
a .

→
c

→
a = 0

→
b =

→
c

→
a

→
b −

→
c

https://dl.doubtnut.com/l/_xNoWvNPjfcij
https://dl.doubtnut.com/l/_cnlCrou1uuxP
https://dl.doubtnut.com/l/_pEp2OaOURQ40


12. Vectors  and  are such that 

and  and . Then, �nd the angle

between  and .

Watch Video Solution

→
a ,

→
b

→
c

→
a +

→
b +

→
c =

→
0

∣
∣
→
a ∣

∣ = 3,
∣
∣
∣

→
b

∣
∣
∣

= 5 ∣
∣
→
c ∣

∣ = 7

→
a

→
b

13. If  and  are unit vectors such that 

, then �nd the value of 

.

Watch Video Solution

→
a ,

→
b

→
c

→
a +

→
b +

→
c =

→
0

→
a .

→
b +

→
b .

→
c +

→
c .

→
a

https://dl.doubtnut.com/l/_pEp2OaOURQ40
https://dl.doubtnut.com/l/_PNr6D40Q3t40
https://dl.doubtnut.com/l/_wbDcWVW4RmZ1


Chapter Practice Very Short Answer Type Questions

14. Find the angles which the vector  = 

makes with the coordinates axes.

Watch Video Solution

→
a î − ĵ + √2k̂

15. Find the angles between  and , if

.

Watch Video Solution

→
a

→
b

∣
∣
∣
→
a ×

→
b

∣
∣
∣

=
→
a .

→
b

1. Write the direction ratio's of the vector  where 

 and .

3
→
a + 2

→
b

→
a = î + ĵ − 2k̂

→
b = 2 î − 4ĵ + 5k̂

https://dl.doubtnut.com/l/_EVpA3m7pdHKc
https://dl.doubtnut.com/l/_LLHdYMpFzwth
https://dl.doubtnut.com/l/_MsMAjr7jkdxo


Watch Video Solution

2. Find  if  and .

Watch Video Solution

→
a .

→
b

→
a = − î + ĵ − 2k̂

→
b = 2 î + 3ĵ − k̂

3. For what value of , the vectors  and 

 are perpendicular ?

Watch Video Solution

λ î + 2λĵ + k̂

2 î + ĵ − 3k̂

4. If  and the angle between  and 

is , then �nd .

Watch Video Solution

∣
∣
→
a ∣

∣ = √3,
∣
∣
∣

→
b

∣
∣
∣

= 2
→
a

→
b

60∘ →
a .

→
b

https://dl.doubtnut.com/l/_MsMAjr7jkdxo
https://dl.doubtnut.com/l/_ockDGlaraVAO
https://dl.doubtnut.com/l/_Cc5Ga6MV257l
https://dl.doubtnut.com/l/_8jlSBAb5DlKW


5. Find , when projection of  on 

 is 4 units.

Watch Video Solution

λ
→
a = λî + ĵ + 4k̂

→
b = 2 î + 6ĵ + 3k̂

6. Find the projection of  on , where 

 and 

.

Watch Video Solution

→
b +

→
c

→
a

→
a = 2 î − 2ĵ + k̂,

→
b = î + 2ĵ − 2k̂

→
c = 2 î − ĵ + 4k̂

7. Find the projection of the vector  on

the vector .

W t h Vid S l ti

→
a = 2 î + 3ĵ + 2k̂

→
b = 2 î + 2ĵ + k̂

https://dl.doubtnut.com/l/_8jlSBAb5DlKW
https://dl.doubtnut.com/l/_QbkScZPkYsES
https://dl.doubtnut.com/l/_IXBaYnGDiENX
https://dl.doubtnut.com/l/_FXG96t2zSfTn


Watch Video Solution

8. If  and , then �nd a unit

vector in the direction of .

Watch Video Solution

→
a = î + 2ĵ − k̂

→
b = 3ĵ − 5k̂

→
a −

→
b

9. Write the value of .

Watch Video Solution

(k̂ × ĵ). î + ĵ. k̂

10. If  and , then what can be

concluded about  ?

Watch Video Solution

→
a .

→
a = 0

→
a .

→
b = 0

→
b

https://dl.doubtnut.com/l/_FXG96t2zSfTn
https://dl.doubtnut.com/l/_uDXYgE9qGjhX
https://dl.doubtnut.com/l/_ueiXy9OEROXO
https://dl.doubtnut.com/l/_bNz6qyTZWflt


11. L and M are two points with position vectors 

and , respectively. Write the position vector of a

point N which divides the line segment LM in the ratio 2

:11`externally.

Watch Video Solution

2
→
a −

→
b

→
a + 2

→
b

12. Find , if two vectors  and  are such that 

 and .

Watch Video Solution

∣
∣
∣
→
a −

→
b

∣
∣
∣

→
a

→
b

∣
∣
→
a ∣

∣ = 2,
∣
∣
∣

→
b

∣
∣
∣

= 3
→
a .

→
b = 4

13. Find , if for a unit vector

.

∣
∣
→
x ∣

∣

â, (
→
x − â). (

→
x + â) = 15

https://dl.doubtnut.com/l/_JTBPOL0RosR8
https://dl.doubtnut.com/l/_XiupNuXvww55
https://dl.doubtnut.com/l/_fe1NfdHxqT0u


Watch Video Solution

14. Find the vector product of the vectors  and 

.

Watch Video Solution

3 î − k̂

− î − ĵ + 5k̂

15. Find the unit vector perpendicular to  and 

.

Watch Video Solution

3 î + ĵ + 2k̂

2 î − 2ĵ + 4k̂

16. Find the area of parallelogram determined by the

vectors  and .

W t h Vid S l ti

î + 2ĵ + 3k̂ 3 î − 2ĵ + k̂

https://dl.doubtnut.com/l/_fe1NfdHxqT0u
https://dl.doubtnut.com/l/_ZAHBNMZG3H74
https://dl.doubtnut.com/l/_QhieMJN66Fxg
https://dl.doubtnut.com/l/_GYWSkJnXeexk


Watch Video Solution

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

. Find the value of .

Watch Video Solution

θ
→
a

→
b

∣
∣
∣
→
a .

→
b

∣
∣
∣

=
∣
∣
∣
→
a ×

→
b

∣
∣
∣

θ

18. Find the value of p for which the vectors

 and  are  

(i) perpendicular. (ii) parallel.

Watch Video Solution

→
a = 3 î + 2ĵ + 9k̂

→
b = î + pĵ + 3k̂

19. Find , when , 

 and .

[
→
a

→
b

→
c ]

→
a = 2 î − 3ĵ + 4k̂

→
b = î + 2ĵ − k̂

→
c = 3 î − ĵ + 2k̂

https://dl.doubtnut.com/l/_GYWSkJnXeexk
https://dl.doubtnut.com/l/_GJmn9sZrJboy
https://dl.doubtnut.com/l/_XHhPS6nrunYU
https://dl.doubtnut.com/l/_4swDz3xiQP94


Chapter Practice Short Answer Type Questions

Watch Video Solution

20. If  and  are two vectors such that ,

then prove that  is perpendicular to .

Watch Video Solution

→
a

→
b

∣
∣
∣
→
a +

→
b

∣
∣
∣

= ∣
∣
→
a ∣

∣

2
→
a +

→
b

→
b

21. Find , if .

Watch Video Solution

λ (2 î + 6ĵ + 14k̂) × ( î − λĵ + 7k̂) =
→
0

https://dl.doubtnut.com/l/_4swDz3xiQP94
https://dl.doubtnut.com/l/_REk43eARAMjL
https://dl.doubtnut.com/l/_7NRNM8CZ6gVU


1. If  and  are unit vectors, then what is the angle

between  and  so that  is a unit vector ?

Watch Video Solution

→
a

→
b

→
a

→
b √2

→
a −

→
b

2. Find the volume of a parallelopiped whose sides are given

by  and 

.

Watch Video Solution

→
a = − 2 î + 3ĵ + k̂,

→
b = î − 2ĵ + 2k̂

→
c = − î + 2ĵ + 3k̂

3. Show that the projection vector of  on ,  is 

.

W h Vid S l i

→
b

→
a a ≠ 0

⎛
⎜⎜
⎝

⎞
⎟ ⎟
⎠

→
a

→
a .

→
b

∣
∣
→
a ∣

∣
2

https://dl.doubtnut.com/l/_19Rf3VNvHPxr
https://dl.doubtnut.com/l/_tzlr8aVdG5lR
https://dl.doubtnut.com/l/_9IS3351NRHJE


Watch Video Solution

4. If  and  are two unit vectors and  is angle between

them, then what is the value of  ?

Watch Video Solution

â b̂ θ

∣
∣
∣

∣
∣
∣

â − b̂

2

5. Determine k such that a vector  is at right angles to

each of the vectors 

and .

Watch Video Solution

→
r

→
a = kî + ĵ + 3k̂,

→
b = 2 î + ĵ − kk̂

→
c = − 2 î + kĵ + 3k̂

https://dl.doubtnut.com/l/_9IS3351NRHJE
https://dl.doubtnut.com/l/_JPiRcxoGMNbH
https://dl.doubtnut.com/l/_efA0Kcx4Xqj1


6. 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 ration 2:1  

internally

Watch Video Solution

î + 2ĵ − k̂ − î + ĵ + k̂

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 ration 2:1  

externally

Watch Video Solution

î + 2ĵ − k̂ − î + ĵ + k̂

https://dl.doubtnut.com/l/_J6Kze3sChL6c
https://dl.doubtnut.com/l/_ByttyeP3IBbb


Chapter Practice Long Answer Type Questions

8. If  and , then �nd the

value of , so that  and  are perpendicular

vectors.

Watch Video Solution

→
a = î − ĵ + 7k̂

→
b = 5 î − ĵ + λk̂

λ
→
a +

→
b

→
a −

→
b

1. The dot product of a vector with vectors

 and  are 0, 5 and 8,

respectively. Find the vector.

Watch Video Solution

î + ĵ − 3k̂, î + 3ĵ − 2k̂ 2 î + ĵ + 4k̂

https://dl.doubtnut.com/l/_ssHLcwcUxTxI
https://dl.doubtnut.com/l/_qCbyvr7JA7iN


2. Find the unit vector perpendicular to the plane ABC,

where the position vectors of A, B and C are

 and , respectively.

Watch Video Solution

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

3. If , then prove that 

, where  is a scalar.

Watch Video Solution

→
b ×

→
c =

→
c ×

→
a ≠

→
0

→
a +

→
b = λ

→
c λ

4. If  and 

. Find a vector  which is perpendicular

to both  and  and .

→
a = î + 4ĵ + 2k̂,

→
b = 3 î − 2ĵ + 7k̂

→
c = 2 î − ĵ + 4k̂

→
p

→
a

→
b

→
p .

→
c = 18

https://dl.doubtnut.com/l/_A602OzAECY2U
https://dl.doubtnut.com/l/_la5LP2gs9oOX
https://dl.doubtnut.com/l/_4Jh9LAuPugD4


Watch Video Solution

5. If  and  are three vectors such that 

 and ,

then �nd the value of .

Watch Video Solution

→
a ,

→
b

→
c

∣
∣
→
a ∣

∣ = 5,
∣
∣
∣

→
b

∣
∣
∣

= 12, ∣
∣
→
c ∣

∣ = 13
→
a +

→
b +

→
c =

→
0

→
a .

→
b +

→
b .

→
c +

→
c .

→
a

6. If  and 

, then what will be the angle between  and  ?

Watch Video Solution

→
a +

→
b +

→
c =

→
0 , ∣

∣
→
a ∣

∣ = √37,
∣
∣
∣

→
b

∣
∣
∣

= 3

∣
∣
→
c ∣

∣ = 4
→
b

→
c

https://dl.doubtnut.com/l/_4Jh9LAuPugD4
https://dl.doubtnut.com/l/_5dcuJ2Phowri
https://dl.doubtnut.com/l/_MJtf5OZOHU2N


7. Find the value of x 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

8. If  and  are two vectors, then

what will be the intersection point of two lines

 and  ?

Watch Video Solution

→
a = î + ĵ

→
b = 2 î − k̂

→
r ×

→
a =

→
b ×

→
a

→
r ×

→
b =

→
a ×

→
b

https://dl.doubtnut.com/l/_J9dd5VeCnSPx
https://dl.doubtnut.com/l/_H5Tv404cJdnm

