
MATHS

BOOKS - RD SHARMA MATHS (HINGLISH)

SCALAR TRIPLE PRODUCT

Solved Examples And Exercises

1. Find  when (ii)  and 

 (i)  and 

Watch Video Solution

[
→
a

→
b

→
c ],

→
a = 2 î − 3ĵ,

→
b = î + ĵ − k̂

→
c = 3 î − k̂

→
a = î − 2ĵ + 3k̂,

→
b = 2 î + ĵ − k̂

→
c = ĵ + k̂

2. Find the volume of the parallelepiped whose coterminous edges are

represented by the vectors:

→
a = 2 î + 3ĵ + 4k̂,

→
b = î + 2ĵ − k̂,

→
c = 3 î − ĵ + 2k̂

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_UrnCGDML4P07
https://dl.doubtnut.com/l/_njVWm3Mrpk14


Watch Video Solution

→
a = 2 î + 3ĵ + 4k̂,

→
b = î + 2ĵ − k̂,

→
c = 3 î − ĵ − 2k̂

→
a = 11 î,

→
b = 2ĵ − k̂,

→
c = 13k̂

→
a = î + ĵ + k̂,

→
b = î − ĵ + k̂,

→
c = î + 2ĵ − k̂

3. Evaluate :  

Watch Video Solution

[ î ĵk̂] + [ĵk̂ î] + [k̂ î ĵ] [2 î ĵk̂] + [ îk̂ĵ] + [k̂ĵ2 î]

4. Show that the four points having position vectors

 are not coplanar.

Watch Video Solution

6 î − 7ĵ, 16 î − 19ĵ − 4k̂, 3ĵ − 6k̂, 2 î + 5ĵ + 10k̂

5. Prove that: 

Watch Video Solution

(
→
a −

→
b ) ⋅ {(

→
b −

→
c ) × (

→
c −

→
a )} = 0

https://dl.doubtnut.com/l/_njVWm3Mrpk14
https://dl.doubtnut.com/l/_27qJaFd5s2sI
https://dl.doubtnut.com/l/_sd5mHpwTW0py
https://dl.doubtnut.com/l/_eF1JkRmgC3h0


6. Show that each of the following triads of vectors are coplanar:

Watch Video Solution

→
a = î + 2ĵ − k̂,

→
b = 3 î + 2ĵ + 7k̂,

→
c = 5 î − 6ĵ + 5k̂

→
a = − 4 î − 6ĵ − 2k̂,

→
b = − î + 4ĵ + 3k̂,

→
c = 8 î − ĵ + 3k̂

â = î − 2ĵ + 3k̂,
→
b = − 2 î + 3ĵ − 4k̂,

→
c = î − 3ĵ + 5k̂

7. Find the value of  so that the following vectors are coplanar:

Watch Video Solution

λ

→
a = î − ĵ + k̂,

→
b = 2 î + ĵ − k̂,

→
c = λî − ĵ + λk̂

8. Find the value of  for which the four points with position vectors

 and  are coplanar.

Watch Video Solution

λ

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

https://dl.doubtnut.com/l/_b9cH9QwYYgic
https://dl.doubtnut.com/l/_zee1bRMalGAU
https://dl.doubtnut.com/l/_d2imTTLyfEVu


9.  and  are the position vectors of points  and 

respectively, prove that :  is vector

perpendicular to the plane of triangle 

Watch Video Solution

→
a ,

→
b

→
c A, B C

→
a x

→
b +

→
b x

→
c +

→
c x

→
a

ABC.

10. Let  and  . Then, (1)If

 and  �nd  which makes  and  coplanar. (2)If 

 and  show that no value of  can make  and 

coplanar.

Watch Video Solution

→
a = î + ĵ + k̂,

→
b = î ĉ = c1 î + c2 ĵ + c3k̂

c1 = 1 c2 = 2, c3
→
a ,

→
b

→
c

c2 = − 1 c3 = 1, c1
→
a ,

→
b

→
c

11. Find ,when  and 

Watch Video Solution

[
→
a ,

→
b ,

→
c ]

→
a = 2 î − 3ĵ + 4k̂,

→
b = î + 2ĵ − k̂

→
c = 3 î − ĵ + 2k̂

https://dl.doubtnut.com/l/_7WFUJtDId5bQ
https://dl.doubtnut.com/l/_uFq4XLgI4kly
https://dl.doubtnut.com/l/_SLztqC8I2YaM
https://dl.doubtnut.com/l/_Twgj8KIP8Unc


12. Find the volume of a parallelepiped whose edges are given by

 3  and 

Watch Video Solution

3 î + 7ĵ − 5k̂, 5 î + 7ĵ − k̂ 7 î − 5ĵ − 3k̂

13. If  and the vectors 

 are non-

coplanar, then prove that  .

Watch Video Solution

∣
∣
∣
∣
∣

a a2 1 + a3

b b2 1 + b3

c c2 1 + c3

∣
∣ 
∣ 
∣
∣

= 0

→
A = î + aĵ + a2k̂,

→
B = î + bĵ + b2k̂,

→
C = î + cĵ + c2k̂

abc = − 1

14. Evaluate 

Watch Video Solution

[ î ĵk̂][ îk̂ĵ]

15. Simplify: 

Watch Video Solution

[
→
a −

→
b ,

→
b −

→
c ,

→
c −

→
a ]

https://dl.doubtnut.com/l/_Twgj8KIP8Unc
https://dl.doubtnut.com/l/_msGYEOIMXKY5
https://dl.doubtnut.com/l/_E2sNHRPDngnn
https://dl.doubtnut.com/l/_bJrA1o63HPWv


16. If the vectors and 

are coplanar, then prove that  is the geometric mean of and 

Watch Video Solution

→
α = aî + aĵ + ck̂,

→
β = î + k̂

→
γ = cî + cĵ + bk̂

c a b

17. Determine  such that a vector  is at right angles to each of the

vectors 

Watch Video Solution

α
→
r

→
a = αî + ĵ + 3k̂,

→
b = 2 î + ĵ − αk̂,

→
c = − 2 î + αĵ + 3k̂

18. Find the range of f(x)= 

Watch Video Solution

sin− 1 x + tan− 1 x + cos − 1 x

19. For any three vectors a b,c, show that

→
a × (

→
b +

→
c ) +

→
b × (

→
c +

→
a ) +

→
c × (

→
a +

→
b ) = 0

https://dl.doubtnut.com/l/_bJrA1o63HPWv
https://dl.doubtnut.com/l/_PGNWAmmMGEFl
https://dl.doubtnut.com/l/_1AsWcXgXSjjG
https://dl.doubtnut.com/l/_ERLgc2s4ZrO5
https://dl.doubtnut.com/l/_cSDijRzU7Ahc


Watch Video Solution

20. Let  be three non-zero vectors such that  is a unit vector

perpendicular to both  . If the between  is  , prove

that 

Watch Video Solution

→
a ,

→
b ,

→
c

→
c

→
a and

→
b

→
a and

→
b π/6

[
→
a

→
b

→
c ]

2

= ∣
∣
→
a ∣

∣
2∣
∣
∣

→
b

∣
∣
∣

2

.
1

4

21. Let  be non-zero non-coplanar vectors. Prove that: 

 are coplanar

vectors.  are non-

coplanar vectors.

Watch Video Solution

→
a ,

→
b and

→
c ,

→
a − 2

→
b + 3

→
c , − 2

→
a + 3

→
b − 4

→
c and

→
c − 3

→
b + 5

→
c

2
→
a −

→
b + 3

→
c ,

→
a +

→
b − 2

→
c and

→
a +

→
b − 3

→
c

22. Find the altitude of a parallelepiped determined by the vectors

 if the base is taken as the parallelogram determined by →
a ,

→
b and

→
c ,

https://dl.doubtnut.com/l/_cSDijRzU7Ahc
https://dl.doubtnut.com/l/_XO8wATJm60Lu
https://dl.doubtnut.com/l/_Nm67EUwkUPKo
https://dl.doubtnut.com/l/_UO2eLlXwlBqO


 if 

Watch Video Solution

→
a and

→
b , and

→
a = î + ĵ + k̂,

→
b = 2 î + 4ĵ − k̂and

→
c = î + ĵ + 3k̂.

23. Let  be three non-zero vectors. If 

 are not parallel, then prove that 

 are some scalars

Watch Video Solution

→
a ,

→
b ,

→
c ,

→
a

.
→
b ×

→
c = 0and

→
b and

→
c

→
a = λ

→
b + μ

→
c , whereλ .

24. If a is a non-zero real number, then prove that the vectors

are never coplanar.

Watch Video Solution

→
α = aî + 2aĵ − 3ak̂,

→
β = (2a + 1) î + (2a + 3) ĵ + (a + 1)k̂and,

→
γ = (

https://dl.doubtnut.com/l/_UO2eLlXwlBqO
https://dl.doubtnut.com/l/_Y5OJSNYJM0oB
https://dl.doubtnut.com/l/_94c9pmn3MvmK


25. If , prove that 

Watch Video Solution

→
a +

→
b +

→
c = 0

(
→
a ×

→
b ) = (

→
b ×

→
c ) = (

→
c ×

→
a )

26. Show that the vectors

are coplanar.

Watch Video Solution

→
a = − 2 î − 2ĵ + 4k̂,  

→
b = − 2 î + 4ĵ − 2k̂ and 

→
c = 4 î − 2ĵ − 2k̂

27. Find  so that the vectors

 re

coplanar.

Watch Video Solution

λ

→
a = 2 î − ĵ + k̂,  

→
b = î + 2ĵ − 3k̂ and 

→
c = 3 î + λĵ + 5k̂

https://dl.doubtnut.com/l/_GLHJc2SemL9b
https://dl.doubtnut.com/l/_fM6zEAhRXFUf
https://dl.doubtnut.com/l/_Fo5IKUveqGBi


28. The four points whose position vector are

 are

Watch Video Solution

6 î − 7ĵ, 16 î − 29ĵ − 4k̂, 3 î − 6k̂, 2 î + 5ĵ + 10k̂

29. For any three vectors  prove that 

Watch Video Solution

a,  b,  c

[
→
a +

→
b  

→
b +

→
c  

→
c +

→
a ] = 2 [

→
a  

→
b  

→
c ].

30. Show that vectors  are coplanar if 

 are coplanar.

Watch Video Solution

→
a ,  

→
b ,  

→
c

→
a +

→
b ,  

→
b +

→
c ,  

→
c +

→
a

31. Show that the vectors  are coplaner.

Watch Video Solution

→
a −

→
b ,

→
b −

→
c ,

→
c −

→
a

https://dl.doubtnut.com/l/_uBMZ2cwWQsfT
https://dl.doubtnut.com/l/_bwTOMTBmuwjN
https://dl.doubtnut.com/l/_3r51yMfcKd0Y
https://dl.doubtnut.com/l/_cyaAESRtHX9Y


32. Evaluate the following:  .

Watch Video Solution

[ î ĵ k̂] + [ĵ k̂  î] + [k̂  î ĵ]

33. Evaluate :  

Watch Video Solution

[ î ĵk̂] + [ĵk̂ î] + [k̂ î ĵ] [2 î ĵk̂] + [ îk̂ĵ] + [k̂ĵ2 î]

34. Find  , when :

.

Watch Video Solution

[
→
a  

→
b  

→
c ]

→
a = 2 î − 3ĵ,  

→
b = î + ĵ − k̂ and 

→
c = 3 î − k̂

35. Find  , when :

 .

Watch Video Solution

[
→
a  

→
b  

→
c ]

→
a = î − 2ĵ + 3k̂,  

→
b = 2 î + ĵ − k̂ and 

→
c = ĵ + k̂

https://dl.doubtnut.com/l/_cyaAESRtHX9Y
https://dl.doubtnut.com/l/_B3xGjszWCWHt
https://dl.doubtnut.com/l/_SgJv8hehAmkK
https://dl.doubtnut.com/l/_lnYOZCxGGVeL
https://dl.doubtnut.com/l/_xxG9ZXCk71tG


36. Find the volume of the parallelepiped whose coterminous edges are

represented by the vector:

 

Watch Video Solution

→
a = 2 î + 3ĵ + 4k̂,  

→
b = î + 2ĵ − k̂,  

→
c = 3 î − ĵ + 2k̂

37. Find the volume of the parallelepiped whose coterminous edges are

represented by the vector:

 .

Watch Video Solution

→
a = 2 î − 3ĵ + 4k̂,  

→
b = î + 2ĵ − k̂,  

→
c = 3 î − ĵ − 2k̂

38. Find the volume of the parallelepiped whose coterminous edges are

represented by the vector:  .

Watch Video Solution

→
a = 11 î,  

→
b = 2ĵ,  

→
c = 13k̂

https://dl.doubtnut.com/l/_xxG9ZXCk71tG
https://dl.doubtnut.com/l/_CT2Fo00lJJqF
https://dl.doubtnut.com/l/_uKjyXRRbNFKO
https://dl.doubtnut.com/l/_jqLAPa2HjAnG
https://dl.doubtnut.com/l/_V36rfIWqdIJT


39. Find the volume of the parallelepiped whose coterminous edges are

represented by the vector:

 .

Watch Video Solution

→
a = î + ĵ + k̂,  

→
b = î − ĵ + k̂,  

→
c = î + 2ĵ − k̂

40. Show that each of the following triads of vectors are coplanar:

 .

Watch Video Solution

→
a = î + 2ĵ − k̂,  

→
b = 3 î + 2ĵ + 7k̂,  

→
c = 5 î + 6ĵ + 5k̂

41. Show that each of the following triads of vectors are coplanar:

 .

Watch Video Solution

→
a = − 4 î − 6ĵ − 2k̂,  

→
b = − î + 4ĵ + 3k̂,  

→
c = − 8 î − ĵ + 3k̂

42. Show that each of the following triads of vectors are coplanar:

→
a = î − 2ĵ + 3k̂,  

→
b = − 2 î + 3ĵ − 4k̂,  

→
c = î − 3ĵ + 5k̂.

https://dl.doubtnut.com/l/_V36rfIWqdIJT
https://dl.doubtnut.com/l/_AnEgrQ0yL1AG
https://dl.doubtnut.com/l/_Lkm7fMGe6J2O
https://dl.doubtnut.com/l/_D0w0TrA9FarY


Watch Video Solution

43. Find the value of  so that the following vectorts are coplanar:

Watch Video Solution

λ

→
a = î − ĵ + k̂,  

→
b = 2 î + ĵ − k̂,  

→
c = λî − ĵ + λk̂

44. Find the value of  so that the following vectorts are coplanar:

Watch Video Solution

λ

→
a = 2 î − ĵ + k̂,  

→
b = î + 2ĵ − 3k̂,  

→
c = λî + λĵ + 5k̂.

45. Find the value of  so that the following vectorts are coplanar:

Watch Video Solution

λ

→
a = î + 2ĵ − 3k̂,  

→
b = 3 î + λĵ + k̂,  

→
c = î + 2ĵ + 2k̂

https://dl.doubtnut.com/l/_D0w0TrA9FarY
https://dl.doubtnut.com/l/_HDD73LIS7Tja
https://dl.doubtnut.com/l/_qhrbYQIpo0Fg
https://dl.doubtnut.com/l/_ftgSuUPQInV2


46. Find the value of  so that the following vectorts are coplanar:

Watch Video Solution

λ

→
a = î + 3ĵ,  

→
b = 5k̂,  

→
c = λî − ĵ

47. Show that the points having position vectors

 are not coplanar.

Watch Video Solution

6 î − 7ĵ,  16 î − 19ĵ − 4k̂,  3ĵ − 6k̂,  2 î + 5ĵ + 10k̂

48. Show that the points

are coplanar.

Watch Video Solution

A( − 1,  4,   − 3),  B(3,  2,   − 5),  C( − 3,  8,   − 5)and D( − 3,  2,  1)

https://dl.doubtnut.com/l/_3p30KyXknOcr
https://dl.doubtnut.com/l/_KhzVrHiTiLFR
https://dl.doubtnut.com/l/_BW3jakRVgunD


49. Show that four points whose position vectors are

 are coplanar.

Watch Video Solution

6 î − 7ĵ,  16i − 19ĵ − 4k̂,  3 î − 6k̂,  2 î − 5ĵ + 10 k̂

50. Find the value of  for which the four points with position vectors

 are coplanar.

Watch Video Solution

λ

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

51. Prove that 

Watch Video Solution

(
→
a −

→
b )

.

(
→
b −

→
c ) × (

→
c −

→
a ) = 0

52. Let  Then (a)

if  , �nd  which makes  coplanar (b) if 

→
a = î + ĵ + k̂ and

→
b = i and

→
c = c1 î + ĉ2j + c3k̂

c1 = 1 and c2 = 2 c3
→
a ,

→
b ,

→
c

https://dl.doubtnut.com/l/_JUxOeZ6cE1Xl
https://dl.doubtnut.com/l/_iQn9jFh1dMYT
https://dl.doubtnut.com/l/_Li3EUFmvUvAW
https://dl.doubtnut.com/l/_NFJpTuqhHefH


 , show that no value of  can makes 

coplanar.

Watch Video Solution

c2 = − 1 and c3 = 1 c3
→
a ,

→
b ,

→
c

53. Find  for which the points

 are coplanar.

Watch Video Solution

λ

A(3,  2,  1),  B(4,  λ,  5),  C(4,  2,   − 2) and D(6,  5,   − 1)

54. Write the value of 

Watch Video Solution

[2 î 3ĵ 4k̂]

55. Write the value of 

Watch Video Solution

[ î + ĵ ĵ + k̂ k̂ + î]

https://dl.doubtnut.com/l/_NFJpTuqhHefH
https://dl.doubtnut.com/l/_rqjawLSpxbK7
https://dl.doubtnut.com/l/_ZmF5eYv2Z1Hi
https://dl.doubtnut.com/l/_mhb8wQANc0q6


56. Write the value of 

Watch Video Solution

[ î − ĵ ĵ − k̂ k̂ − î]

57. Find the values of  for which are vectors

 are

coplanar.

Watch Video Solution

a

→
α = î + 2ĵ + k̂,

→
β = aî + ĵ + 2k̂ and 

→
γ = î + 2ĵ + ak̂

58. Find

Watch Video Solution

→
a . (

→
b ×

→
c )  if  

→
a = 2 î + ĵ + 3k̂,  

→
b = − î + 2ĵ + k̂ and 

→
c = 3 î +

59. If the vectors  are

coplanar then   b.  c.  d. 

4 î + 11ĵ + mk̂,  7 î + 2ĵ + 6k̂ and  î + 5ĵ + 4k̂

m = 38 \ 10\ −1 −10

https://dl.doubtnut.com/l/_ZURWE7QNKUji
https://dl.doubtnut.com/l/_BzzhWvU1kCAt
https://dl.doubtnut.com/l/_iFON1BnsRiUy
https://dl.doubtnut.com/l/_TFCTZlNQDs16


Others

Watch Video Solution

1. If  are three non-coplanar vectors, prove that 

View Text Solution

→
a ,

→
b ,

→
c

[
→
a +

→
b +

→
c

→
a +

→
b

→
a +

→
c ] = − [

→
a

→
b

→
c ]

2. If the vectors 

are coplanar, then prove that

View Text Solution

→
α = aî + ĵ + k̂,

→
β = î + bĵ + k̂and

→
γ = î + ĵ + ck̂

+ + = 1, wherea ≠ 1, b ≠ 1andc ≠ 1.
1

1 − a

1

1 + b

1

1 − c

https://dl.doubtnut.com/l/_TFCTZlNQDs16
https://dl.doubtnut.com/l/_TOk6eLCVjguV
https://dl.doubtnut.com/l/_SgxJxv9Snsfp

