
MATHS

BOOKS - RS AGGARWAL MATHS (HINGLISH)

CROSS,OR VECTOR, PRODUCT OF VECTORS

Solved Examples

1. If , 

.

Watch Video Solution

→
a = (3 î + ĵ − 4k̂) and b̂ = (6 î + 5ĵ, 2k̂)

 find (
→
a ×

→
b ) and

∣
∣
∣
→
a ×

→
b

∣
∣
∣

2. If  then �nd 

 is perpendicular to each one

of .

→
a = ( î − 2ĵ + 3k̂) and

→
b = (2 î + 3ĵ − 5k̂)

(
→
a ×

→
b ) and  verify that (

→
a ×

→
b )

→
a and

→
b

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_9VLzhcpDVY3T
https://dl.doubtnut.com/l/_ZHUO5mUb6Bmp


Watch Video Solution

3. If  and  �nd a vector  such that

 and 

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

→
a = î + ĵ + k̂

→
b = ĵ − k̂,

→
c

→
a x

→
c =

→
b

→
a ⋅

→
c = 3

(5 î + 2ĵ + 2k̂)
1

3

5 î + 2ĵ + 2k̂

(5 î + 2ĵ + 2k̂)
1

2

4. Find a unit vector perpendicular to each one of the vectors

Watch Video Solution

→
a = (4 î − ĵ + 3k̂) and

→
b = (2 î + 2ĵ − k̂).

https://dl.doubtnut.com/l/_ZHUO5mUb6Bmp
https://dl.doubtnut.com/l/_8Mm3p1ej0lXX
https://dl.doubtnut.com/l/_v6wpQtBejoqp


5. Find a vector of magnitude 15, which is perpendicular to both the

vectors 

Watch Video Solution

(4 î − ĵ + 8k̂) and ( − ĵ + k̂).

6. Let

Watch Video Solution

→
a = ( î + 4ĵ + 2k̂),

→
b = (3 î − 2ĵ + 7k̂) and

→
c = (2 î − ĵ + 4k̂).  fin

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

and  , where  .

Watch Video Solution

( → a + → b)

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

8. If 

Watch Video Solution

→
a = 4 î + 3ĵ + 2k̂ and

→
b = 3 î + 2k̂, find

∣
∣
∣

→
b × 2

→
a

∣
∣
∣
.

https://dl.doubtnut.com/l/_8SM30KITnkQ1
https://dl.doubtnut.com/l/_Y3udoloV6TET
https://dl.doubtnut.com/l/_TZB5X1hGo7Ku
https://dl.doubtnut.com/l/_krkjchViVpxc


9. If  then 

Watch Video Solution

∣
∣
→
a ∣

∣ = √26,
∣
∣
∣

→
b

∣
∣
∣

= 7 and
∣
∣
∣
→
a ×

→
b

∣
∣
∣

= 35,
→
a ⋅

→
b =

10. If

Watch Video Solution

∣
∣
→
a ∣

∣ = 2,
∣
∣
∣

→
b

∣
∣
∣

= 7 and (
→
a ×

→
b ) = (3 î + 2ĵ + 6k̂),  find the angle betw

11. Find the sine of the angle between the vectors

Watch Video Solution

→
a = (2 î − ĵ + 3k̂) and

→
b = ( î + 3ĵ + 2k̂).

12. If vectors  are such that  is

a unit vector, then write the angle between  .

→
a  and 

→
b ∣

∣
→
a ∣

∣ = 3,  
∣
∣
∣

→
b

∣
∣
∣

= and 
→
a ×

→
b

2

3
→
a  and 

→
b

https://dl.doubtnut.com/l/_krkjchViVpxc
https://dl.doubtnut.com/l/_7TpDyqdD56tD
https://dl.doubtnut.com/l/_saE3SOJpEy4g
https://dl.doubtnut.com/l/_haGYqujl0vHw
https://dl.doubtnut.com/l/_16ef6R1oNX5U


Watch Video Solution

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

represented by the vectors 

Watch Video Solution

(3 î + ĵ − 2k̂) and ( î − 3ĵ + 4k̂).

14. Find the area of the parallelogram whose diagonals are represented

by the vectors 

Watch Video Solution

→
d 1 = (2 î − ĵ + k̂) and

→
d 2 = (3 î + 4ĵ − k̂).

15. Find the area of the triangle whose adjacent sides are determined by

the vectors .

Watch Video Solution

→
a = ( − 2 î − 5k̂) and

→
b = ( î − 2ĵ − k̂)

https://dl.doubtnut.com/l/_16ef6R1oNX5U
https://dl.doubtnut.com/l/_aYJ9Kbs9biew
https://dl.doubtnut.com/l/_av805QTB8t0I
https://dl.doubtnut.com/l/_B18bqiRHQZXR


16. Using vectors, �nd the area of the , whose vertices are 

.

Watch Video Solution

△ ABC

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

17. Show that the points whose position vectors are

 are collinear.

Watch Video Solution

(5 î + 6ĵ + 7k̂), (7 î − 8ĵ + 9k̂) and (3 î + 20ĵ + 5k̂)

18. Using vector method, show that the points

 are collinear

Watch Video Solution

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

19. Show that the points with position vectors

 are collinear→
a − 2

→
b + 3

→
c , − 2

→
a + 3

→
b + 2

→
c and − 8

→
a + 13

→
b

https://dl.doubtnut.com/l/_hr6rDB86auUm
https://dl.doubtnut.com/l/_Y6aXIhOo94Ub
https://dl.doubtnut.com/l/_w2pl7onXGCQy
https://dl.doubtnut.com/l/_MghuHGy9tIow


whatever be 

Watch Video Solution

→
a ,

→
b , →⋅

20. Prove that 

Watch Video Solution

(
→
a −

→
b ) × (

→
a +

→
b ) = 2(

→
a ×

→
b )

21. If

, it being given that

Watch Video Solution

→
a ×

→
b =

→
c ×

→
d and

→
a ×

→
c =

→
b ×

→
d ,  show that (

→
a −

→
d )  is  p

a ≠ d and b ≠ c.

22. For any three vectors  show that 

Watch Video Solution

→
a ,

→
b ,

→
c

→
a × (

→
b +

→
c ) +

→
b × (

→
c +

→
a ) +

→
c × (

→
a +

→
b ) =

→
0

https://dl.doubtnut.com/l/_MghuHGy9tIow
https://dl.doubtnut.com/l/_FAUQfbW1D7gb
https://dl.doubtnut.com/l/_XUytGuJjpYMX
https://dl.doubtnut.com/l/_ncwfVA8YuqtK


23. If , prove that 

Watch Video Solution

→
a +

→
b +

→
c = 0

(
→
a ×

→
b ) = (

→
b ×

→
c ) = (

→
c ×

→
a )

24. Prove that the points  with position vectors 

respectively are collinear if and only if

Watch Video Solution

A, BandC
→
a ,

→
b and

→
c

→
a ×

→
b +

→
b ×

→
c +

→
c ×

→
a =

→
0 .

25. If .

Watch Video Solution

→
a .

→
b = 0 and

→
a ×

→
b = 0,  prove that 

→
a =

→
0 or

→
b =

→
0

26. If  are vectors such that 

 then show that 

→
a ,

→
b ,

→
c

→
a

.
→
b =

→
a

.
→
c ,

→
a ×

→
b =

→
a ×

→
c ,

→
a ≠

→
0 ,

→
b =

→
⋅

https://dl.doubtnut.com/l/_QoauROSNEECj
https://dl.doubtnut.com/l/_bd2IhaxyMLaV
https://dl.doubtnut.com/l/_fhWZl8tUg1ff
https://dl.doubtnut.com/l/_z0hiwRfTS0Kq


Exercise 24

Watch Video Solution

27. Prove that .

Watch Video Solution

∣
∣
∣
→
a ×

→
b

∣
∣
∣

2

=
∣
∣ 
∣
∣

→
a ⋅

→
a

→
a ⋅

→
b

→
a ⋅

→
b

→
b ⋅

→
b

∣
∣ 
∣
∣

1. Find  and ,when 

(i)  and   

(ii)  and   

(iii)  and   

(iv)  and   

(v)  and 

Watch Video Solution

(
→
a ×

→
b ) ∣

∣
∣
→
a ×

→
b

∣
∣
∣

→
a = î − ĵ + 2k̂

→
b = 2 î + 3ĵ − 4k̂

→
a = 2 î + ĵ + 3k̂

→
b = 3 î + 5ĵ − 2k̂

→
a = î − 7ĵ + 7k̂

→
b = 3 î − 2ĵ + 2k̂

→
a = 4 î + ĵ − 2k̂

→
b = 3 î + k̂

→
a = 3 î + 4ĵ

→
b = î + ĵ + k̂

https://dl.doubtnut.com/l/_z0hiwRfTS0Kq
https://dl.doubtnut.com/l/_xovU02eoKrqN
https://dl.doubtnut.com/l/_OrRNdvSGC737


2. Find  if 

Watch Video Solution

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

3. If

. 

Verify that (i)  are perpendicular to each other and (ii)

 are perpendicular to each other.

Watch Video Solution

→
a = ( − 3 î + 4ĵ − 7k̂) and

→
b = (6 î + 2ĵ − 3k̂),  find (

→
a ×

→
b )

→
a and (

→
a ×

→
b )

→
b and (

→
a ×

→
b )

4. Find the value of :

(i)  (ii)  

Watch Video Solution

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

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

https://dl.doubtnut.com/l/_5qJ74GJhjtFT
https://dl.doubtnut.com/l/_d4TTHyh1wie6
https://dl.doubtnut.com/l/_TXBeLpgntWtZ
https://dl.doubtnut.com/l/_RP9HB2SgaHHO


5. Find the unit vectors perpendicular to both  and  when 

(i)  and  

(ii)  and   

(iii)  and  

(iv)  and 

Watch Video Solution

→
a

→
b

→
a = 3 î + ĵ − 2k̂

→
b = 2 î + 3ĵ − k̂

→
a = î − 2ĵ + 3k̂

→
b = î + 2ĵ − k̂

→
a = î + 3ĵ − 2k̂

→
b = − î + 3k̂

→
a = 4 î + 2ĵ − k̂

→
b = î + 4ĵ − k̂

6. Find the unit vectors perpendicular to the plane of the vectors 

 and 

Watch Video Solution

→
a = 2 î − 6ĵ − 3k̂

→
b = 4 î + 3ĵ − k̂.

7. Find a vector of magnitude 6 which is perpendicular to both the vectors

 and 

Watch Video Solution

→
a = 4 î − ĵ + 3k̂

→
b = − 2 î + ĵ − 2k̂.

https://dl.doubtnut.com/l/_RP9HB2SgaHHO
https://dl.doubtnut.com/l/_tjnfPJ7p8Kl5
https://dl.doubtnut.com/l/_uV7UdiiWNwSY


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

and  , where  .

Watch Video Solution

( → a + → b)

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

9. Find the angle between two vectors  and  with magnitudes 1 and 2

respectively and 

Watch Video Solution

→
a

→
b

∣
∣
∣
→
a ×

→
b

∣
∣
∣

= √3.

10. Let  and . Find a vector 

which is perpendicular to both  and  , and 

A. 

B. 

C. 

D. 

→
a = î − ĵ,  

→
b = 3ĵ − k̂

→
c = 7 î − k̂.

→
d

→
a

→
b

→
c ⋅

→
d = 1.

→
d = ( î − ĵ + 3k̂)

1

4

→
d = î + ĵ + 3k̂

→
d = ( î + ĵ + 3k̂)

1

4

→
d = ( î + ĵ + k̂)

1

4

https://dl.doubtnut.com/l/_OlyaIeZIx3dS
https://dl.doubtnut.com/l/_U6AEaiGr1i2G
https://dl.doubtnut.com/l/_rBvxz8gtmkJH


Answer: C

Watch Video Solution

11. If , and

�nd a vector  which is perpendicular to both  and  and for which

Watch Video Solution

→
a = (4 î + 5ĵ − k̂),

→
b = ( î − 4ĵ + 5k̂)

→
c = (3 î + ĵ − k̂)

→
d

→
a

→
b

→
c ⋅

→
d = 21.

12. Prove that is the angle

between .

Watch Video Solution

∣
∣
∣
→
a ×

→
b

∣
∣
∣

= (
→
a ⋅

→
b )tan θ,   where θ

→
a and

→
b

13. Write the value of  for which

 are parallel vectors.

Watch Video Solution

p

→
a = 3 î + 2ĵ + 9k̂ and 

→
b = î + pĵ + 3k̂

https://dl.doubtnut.com/l/_rBvxz8gtmkJH
https://dl.doubtnut.com/l/_Wmsgo36RXFBR
https://dl.doubtnut.com/l/_nElNawwDVrw9
https://dl.doubtnut.com/l/_qFNlRU35QHog


Watch Video Solution

14. verify that , "when"  

(i)   

(ii)  and 

Watch Video Solution

→
a × (

→
b +

→
c ) = (

→
a ×

→
b ) + (

→
a ×

→
c )

→
a = î − ĵ − 3k̂,

→
b = 4 î − 3ĵ + k̂ and

→
c = 2 î − ĵ + 2k̂

→
a = 4 î − ĵ + k̂,

→
b = î + ĵ + k̂

→
c = î − ĵ + k̂.

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

represented by the vectors (i)  and 

 (ii)  and 

(iii)  (iv)

Watch Video Solution

→
a = î + 2ĵ + 3k̂

→
b = − 3 î − 2ĵ + k̂

→
a = (3 î + ĵ + 4k̂)

→
b = ( î − ĵ + k̂)

→
a = 2 î + ĵ + 3k̂ and

→
b = î − ĵ

→
b = 2 î and

→
b = 3ĵ.

16. Find the area of the parallelogram whose diagonals are represented

by the vectors 

(i)  and   
→
d 1 = 3 î + ĵ − 2k̂

→
d 2 = î − 3ĵ + 4k̂

https://dl.doubtnut.com/l/_qFNlRU35QHog
https://dl.doubtnut.com/l/_sR36Dg2g247V
https://dl.doubtnut.com/l/_uzWadyaeNOsd
https://dl.doubtnut.com/l/_nJQW5RmK05Oh


(ii)  and   

(iii)  and 

Watch Video Solution

→
d 1 = 2 î − ĵ + k̂

→
d 2 = 3 î + 4ĵ − k̂

→
d 1 = î − 3ĵ + 2k̂

→
d 2 = − î + 2ĵ.

17. Find the area of the trinagle whose two adjacent sides are determined

by the vectors 

(i) and   

(ii)  and 

Watch Video Solution

→
a = − 2 î − 5k̂

→
b = î − 2ĵ − k̂

→
a = 3 î + 4ĵ

→
b = − 5 î + 7ĵ.

18. Using vectors, �nd the area of  ABC whose vertices are 

(i) A(1,1,2),B(2,3,5) and C(1,5,5) 

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

(iii) A(3,-1,2),B(1,-1,-3) and C(4,-3,1) 

(iv) A ( 1,-1,2),B(2,1,-1) and C(3,-1,2).

Watch Video Solution

Δ

https://dl.doubtnut.com/l/_nJQW5RmK05Oh
https://dl.doubtnut.com/l/_B2HTK1lQyxsI
https://dl.doubtnut.com/l/_UllJcRmZZM0w


19. Using vector method, show that the given points A,B,C are collinear: 

(i) A(3,-5,1),(-1,0,8) and C(7,-10,-6) 

(ii) A(6,-7,-1),B(2,-3,1) and C(4,-5,0).

Watch Video Solution

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

 and  respectively are

collinear.

Watch Video Solution

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

21. Show that the points having position vectors

 are collinear, whatever be 

Watch Video Solution

→
a ,

→
b , (

→
c = 3

→
a − 2

→
b )

→
a ,

→
b ,

→
c .

https://dl.doubtnut.com/l/_UllJcRmZZM0w
https://dl.doubtnut.com/l/_pMKvFfIO9dHu
https://dl.doubtnut.com/l/_WGLv4grCUzJx
https://dl.doubtnut.com/l/_8GkyE2VSorTl


22. Show that the points having position vectors

 and  are

collinear, whatever be 

Watch Video Solution

( − 2
→
a + 3

→
b + 5

→
c ), (

→
a + 2

→
b + 3

→
c ) (7

→
a −

→
c )

→
a ,

→
b ,

→
c .

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

coordinates of  are 

Watch Video Solution

A,  B,  and C

A(3,   − 1,  2),  B(1,   − 1,   − 3)and C(4,   − 3,  1).

24. If 

Watch Video Solution

→
a = ( î − 2ĵ + 3k̂) and

→
b = ( î − 3k̂)  then find 

∣
∣
∣

→
b × 2

→
a

∣
∣
∣
.

25. If  and  �nd ∣
∣
→
a ∣

∣ = 2, |b| = 5
∣
∣
∣
→
a x

→
b

∣
∣
∣

= 8,
→
a

.
→
b .

https://dl.doubtnut.com/l/_vV2ZFTzKa8Y5
https://dl.doubtnut.com/l/_YS4MPsMCNIaa
https://dl.doubtnut.com/l/_NH2buL3ryS6l
https://dl.doubtnut.com/l/_zcQdtB8pXoiP


Watch Video Solution

26. If

Watch Video Solution

∣
∣
→
a ∣

∣ = 2,
∣
∣
∣

→
b

∣
∣
∣

= 7 and (
→
a ×

→
b ) = (3 î + 2ĵ + 6k̂),  find the angle betw

https://dl.doubtnut.com/l/_zcQdtB8pXoiP
https://dl.doubtnut.com/l/_Cb4sp5tUppYf

