
MATHS

BOOKS - CBSE COMPLEMENTARY MATERIAL MATHS

(HINGLISH)

VECTORS

One Marks Questions

1. If  and the coordinate of A are  then find

the coordinates of B.

Watch Video Solution

−−→
AB = 3 î + 2ĵ − k̂ (4, 1, 1),

2. Let  Find the value

of x and y such that 

→
a = − 2 î + ĵ,

→
b = î + 2ĵ and

→
c = 4 î + 3ĵ.

→
c = x

→
a + y

→
b .

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_imYZfLXBYOZt
https://dl.doubtnut.com/l/_Z4tMvT1nOzJt


Watch Video Solution

3. Fina a unit vector in the direaction of the resultant of the vectors

Watch Video Solution

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

4. Find a vactor of magnitude of 5 units parallel to the resultant of vector

Watch Video Solution

→
a = 2 î + 3ĵ + k̂ and

→
b = ( î − 2ĵ − k̂)

5. For what value of  are the vector  perpendicular to each

other ? Where 

Watch Video Solution

λ
→
a and

→
b

→
a = λî + 2ĵ + k̂ and

→
b = 5 î − 9ĵ + 2k̂

https://dl.doubtnut.com/l/_Z4tMvT1nOzJt
https://dl.doubtnut.com/l/_3MXz41VRBcYq
https://dl.doubtnut.com/l/_gGD0yfcuEN7E
https://dl.doubtnut.com/l/_T0PElKhxnfvP


6. Write the value of p for which

 are parallel vectors.

Watch Video Solution

→
a = 3 î + 2ĵ + 9k̂ and

→
b = î + pĵ + 3k̂

7. For any two vectors  write when 

holds.

Watch Video Solution

→
a and

→
b

∣
∣
∣
→
a +

→
b

∣
∣
∣

=
∣
∣
∣
→
a −

→
b

∣
∣
∣

8. Find the value of p if 

Watch Video Solution

(2 î + 6ĵ + 27k̂) × ( î + 3ĵ + pk̂) =
→
0

9. Evaluated: 

Watch Video Solution

î(ĵ × k̂) + ( î × k̂). ĵ

https://dl.doubtnut.com/l/_VWHPu8eQUitM
https://dl.doubtnut.com/l/_M8DOPRfGaD7b
https://dl.doubtnut.com/l/_C9F3eUieGnOf
https://dl.doubtnut.com/l/_jubdjpaUfQBu
https://dl.doubtnut.com/l/_VQTF7ABiIsht


10. If  find 

Watch Video Solution

→
a = 2 î − 3ĵ,

→
b = î + ĵ − k̂,

→
c = 3 î − k̂, [a

→
b

→
c ]

11. If 

then evaluate 

Watch Video Solution

→
a = 5 î − 4ĵ + k̂,

→
b = − 4 î + 3ĵ − 2k̂ and

→
c = î − 2ĵ − 2k̂,

→
c . (

→
a ×

→
b )

12. Show that vector  are parallel to

same plane.

Watch Video Solution

î + 3ĵ + k̂, 2 î − ĵ − k̂, 7ĵ + 3k̂

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

vectors 

Watch Video Solution

2 î − ĵ + 2k̂ and 4 î − ĵ + 3k̂.

https://dl.doubtnut.com/l/_VQTF7ABiIsht
https://dl.doubtnut.com/l/_o3WXuN4Hz7rN
https://dl.doubtnut.com/l/_rkPzomhR7geG
https://dl.doubtnut.com/l/_zRTvgIF3tlsR


14. If  then what can you say about 

Watch Video Solution

→
a .

→
b = 0,

→
a and

→
b ?

15. If  are two vectors such that  then what

is the angle between  ?

Watch Video Solution

→
a and

→
b

∣
∣
∣
→
a ×

→
b

∣
∣
∣

=
→
a .

→
b ,

→
a and

→
b

16. Show that the asreas of the parallelogram having diagonals

Watch Video Solution

3 î + ĵ − 2h ∗ k and î − 3ĵ + 4k̂is5√3

17. If  are three mutually perpendicular vectors, then find the

value of 

W h Vid S l i

î, ĵ and k̂

ĵ. (k̂ × î).

https://dl.doubtnut.com/l/_zRTvgIF3tlsR
https://dl.doubtnut.com/l/_BXAn2ZSV3G4E
https://dl.doubtnut.com/l/_6wYgDB1hj9T1
https://dl.doubtnut.com/l/_VCvWYPL9ahJL
https://dl.doubtnut.com/l/_kPKvqe3G2X7t


Watch Video Solution

18. P and Q are two points with positon vectors 

respectively. Write the positon vector of a point R which divides the

segment PQ in the ratio  extermally.

Watch Video Solution

3
→
a − 2

→
b and

→
a +

→
b

2: 1

19. Find lamda when the scalar projection of

 is 4 units.

Watch Video Solution

→
a = λî + ĵ + 4k̂on

→
b = 2 î + 6ĵ + 3k̂

20. Find "a" so that the vectors  be

orthogonal.

Watch Video Solution

→
p = 3 î − 2ĵ and

→
q = 2 î + aĵ

https://dl.doubtnut.com/l/_kPKvqe3G2X7t
https://dl.doubtnut.com/l/_EZtFaU0Jc9BT
https://dl.doubtnut.com/l/_4FZSCfn6SaTR
https://dl.doubtnut.com/l/_IbCPLZwwXEhq


Two Marks Questions

21. If  are

coplanar, find the value of 

Watch Video Solution

→
a = î − ĵ + k̂,

→
b = 2 î + ĵ − k̂ and

→
c = λî − ĵ + λk̂

λ.

22. What is the point of trisection of PQ nearer to P if positions of P and Q

are  respectively ?

Watch Video Solution

3 î + 3ĵ − 4k̂ and 9 î + 8ĵ − 10k̂

23. what is the angle between

Watch Video Solution

→
a and

→
b , if

→
a .

→
b = 3 and

∣
∣
∣
→
a ×

→
b

∣
∣
∣

= 3√3.

https://dl.doubtnut.com/l/_7Xjn4pS0IqSv
https://dl.doubtnut.com/l/_YUee8A9bYjOj
https://dl.doubtnut.com/l/_dBVa18yx1126


1. A vector  is inclined to x-axis at  and y-axis at  if 

units. Find 

Watch Video Solution

→
r 45∘ 60∘ ∣

∣
→
r ∣

∣ = 8

→
r .

2. If  find 

Watch Video Solution

∣
∣
∣
→
a +

→
b

∣
∣
∣

= 60
∣
∣
∣
→
a −

→
b

∣
∣
∣

= 40 and
∣
∣
∣

→
b

∣
∣
∣

= 46 ∣
∣
→
a ∣

∣

3. Write the projection of  on  where 


Watch Video Solution

→
b +

→
c

→
a

→
a = 2 î − 2ĵ + k̂,

→
b = î + 2ĵ − 2k̂ and

→
c = 2 î − ĵ + 4k̂

4. If the points  are collinear, find

the value of m.

Watch Video Solution

( − 1, − 1, 2), (2, m, 5) and (3, 11, 6)

https://dl.doubtnut.com/l/_gufdWTIIEfmZ
https://dl.doubtnut.com/l/_e7xk2uS8o1Xb
https://dl.doubtnut.com/l/_7DOQws8UW0rm
https://dl.doubtnut.com/l/_AfdbwaMeSewQ


5. For any three vectors  write value of the following 

Watch Video Solution

→
a ,

→
b and

→
c

→
a × (

→
b +

→
c ) +

→
b × (

→
c +

→
a ) +

→
c × (

→
a +

→
b )

6. If  and , then  is equal to --

Watch Video Solution

∣
∣
∣
→
a ×

→
b

∣
∣
∣

2

+
∣
∣
∣
→
a .

→
b

∣
∣
∣

2

= 144 ∣
∣
→
a ∣

∣ = 4
∣
∣
∣

→
b

∣
∣
∣

7. If for any two vectors 

 then write the value

of 

Watch Video Solution

→
a and

→
b .

(
→
a +

→
b )

2

+ (
→
a −

→
b )

2

= λ[(
→
a )

2
+ (

→
b )

2

]

λ.

https://dl.doubtnut.com/l/_AfdbwaMeSewQ
https://dl.doubtnut.com/l/_KxkzaW7nKqoZ
https://dl.doubtnut.com/l/_ww9rChTQlSLP
https://dl.doubtnut.com/l/_0GADYWNrMZmE


8. If  are two vectors such that  then prove that 

 is perpendicular to 

Watch Video Solution

→
a ,

→
b

∣
∣
∣
(

→
a +

→
b ) =

∣
∣
∣
→
a

∣
∣
∣

2
→
a +

→
b

→
b .

9. Show that the vectors  and 

 form a right angled triangle.

Watch Video Solution

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

c = 2ĵ + ĵ − 4k̂

10. If  are three vectors such that 

 then find 

Watch Video Solution

→
a ,

→
b ,

→
c

→
a +

→
b +

→
c = 0 and ∣

∣
→
a ∣

∣ = 5,
∣
∣
∣

→
b

∣
∣
∣

= 12. ∣
∣
→
c ∣

∣ = 13,

→
a

→
b +

→
b

→
c +

→
c

→
a

https://dl.doubtnut.com/l/_hoc1ELQ3POep
https://dl.doubtnut.com/l/_QCswABt8ny5q
https://dl.doubtnut.com/l/_iFzqUP6OxLxQ


Four Marks Questions

11. The two vectors 
and 
represent the two side vectors 


 and 
 respectively of triangle 
 Find the length of the

through 

Watch Video Solution

ĵ + k̂ 3 î − ĵ + 4k̂

→
A B

→
A C ABC.

A.

1. The points A,B and C with position vectors

 are collinear. Find the

values of x and y and also the ratio in which the point B divides AC.

Watch Video Solution

3 î − yĵ + 2k̂, 5 î − ĵ + k̂ and 3xî + 3ĵ − k̂

2. If the sum of two unit vectors is a unit vector,
prove that the magnitude

of their difference is 

Watch Video Solution

√3.

https://dl.doubtnut.com/l/_CMGGH1NPJMQR
https://dl.doubtnut.com/l/_PYwQLQYGRlYU
https://dl.doubtnut.com/l/_dB7h6e2JSNhX


3. Let  Find

a vector  which is perpendicular to both  and satisfying 

Watch Video Solution

→
a = 4 î + 5ĵ − k̂,

→
b = î − 4ĵ + 5k̂ and

→
c = 3 î + ĵ − k̂.

→
d

→
a and

→
b

→
d .

→
c = 21

4. If  are unit vectors inclined at an angle  then prove that

Watch Video Solution

â and b̂ θ

cos = ∣∣â + b̂∣∣
θ

2

1

2

5. If  are unit vectors inclined at an angle  then prove that

Watch Video Solution

â and b̂ θ

tan =
∣
∣
∣

∣
∣
∣

θ

2

â − b̂

â + b̂

https://dl.doubtnut.com/l/_dB7h6e2JSNhX
https://dl.doubtnut.com/l/_Ov2vBeTksSOI
https://dl.doubtnut.com/l/_KGUPhiW9X0NC
https://dl.doubtnut.com/l/_UOPxOH6JcHWy


6. 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 and

→
c

7. For any vector  

 is equal to

Watch Video Solution

→
a

∣
∣
→
a × î∣∣

2
+ ∣

∣
→
a × ĵ∣∣

2
+ ∣

∣
→
a × k̂∣

∣
2

8. Show that 

Watch Video Solution

(
→
a ×

→
b )

2

= ∣
∣
→
a ∣

∣
2∣
∣
∣

→
b

∣
∣
∣

2

− (
→
a .

→
b )

2

=
∣
∣

∣
∣

∣
∣

∣
∣

→
a .

→
a

→
a .

→
b

→
a .

→
b

→
b .

→
b

9. If  are the position vectors of vertices A,B,C of a 

show that the area of triangle ABC is 

Deduce the condition for points  to be collinear.

→
a ,

→
b and

→
c ΔABC,

∣
∣
∣
→
a ×

→
b +

→
b ×

→
c +

→
c ×

→
a

∣
∣
∣
.

1

2
→
a ,

→
b and

→
c

https://dl.doubtnut.com/l/_NmCBxtEjP003
https://dl.doubtnut.com/l/_r3cGbocw8kSc
https://dl.doubtnut.com/l/_nuL9b4g9HEMj
https://dl.doubtnut.com/l/_Tx6W7Nbjruea


Watch Video Solution

10. Let  be unit vectors such that  . If the

angle between  equals

Watch Video Solution

→
a ,

→
b ,

→
c

→
a .

→
b = 0 =

→
a .

→
c

→
b and

→
c  is ,  then 

→
a

π

6

11. if , then show that .

Watch Video Solution

→
a +

→
b +

→
c = 0

→
a ×

→
b =

→
b ×

→
c =

→
c ×

→
a

12. If  are given vectors, then find a vector 

satisfying the equation 

Watch Video Solution

→
a = î + ĵ + k̂,

→
c = ĵ − k̂

→
b

→
a ×

→
b =

→
c and

→
a .

→
b = 3.

https://dl.doubtnut.com/l/_Tx6W7Nbjruea
https://dl.doubtnut.com/l/_UlgdDbINHOKV
https://dl.doubtnut.com/l/_zq5Ve67r1y48
https://dl.doubtnut.com/l/_f2X5FeYZMBEV


13. Let,  be three non zero vectors such that  is a unit

vector perpendicular to both  if the angle between 

 is  prove that 

Watch Video Solution

→
a ,

→
b and

→
c

→
c

→
a and

→
b .

→
a and

→
b π/6, [

→
a

→
b

→
c ]

2

= ∣
∣
→
a ∣

∣
2∣
∣
∣

→
b

∣
∣
∣

21

4

14. If the vectors

 are coplanar,

then prove that  where 

Watch Video Solution

→
α = aî + ĵ + k̂,

→
β = î + bĵ + k̂ and

→
γ = î + ĵ + ck̂

+ + = 1
1

1 − a

1

1 − b

1

1 − c

a ≠ 1, b ≠ 1 and c ≠ 1

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

 if the base is taken as parallelogram detemined by 

Watch Video Solution

→
a ,

→
b and

→
c

→
a and

→
b and if

→
a = î + ĵ + k̂,

→
b = 2 î + 4ĵ − k̂ and

→
c = î + ĵ +

https://dl.doubtnut.com/l/_mPnDVQj5d8Hm
https://dl.doubtnut.com/l/_g8fQjbbNpHTw
https://dl.doubtnut.com/l/_jpXTGscv1dmS


16. Prove that the four points

 are

coplanar.

Watch Video Solution

(4 î + 5ĵ + k̂), − (ĵ + k̂), (3 î + 9ĵ + 4k̂) and 4( − î + ĵ + k̂)

17. If  such that each is perpendicular to

sum of the other two, find 

Watch Video Solution

∣
∣
→
a ∣

∣ = 3,
∣
∣
∣

→
b

∣
∣
∣

= 4 and ∣
∣
→
c ∣

∣ = 5

∣
∣
∣
→
a +

→
b +

→
c

∣
∣
∣

18. Decompose the vector  into vectors which are parallel

and perpendicular to the vector 

Watch Video Solution

6 î − 3ĵ − 6k̂

î + ĵ + k̂.

https://dl.doubtnut.com/l/_jpXTGscv1dmS
https://dl.doubtnut.com/l/_ztrpea4lwXoL
https://dl.doubtnut.com/l/_UeQt0S5lgaDi
https://dl.doubtnut.com/l/_YCIcTPk0Zv5z


19. If  are vectors such that 

 then show that 

Watch Video Solution

→
a ,

→
b and

→
c

→
a .

→
b =

→
a .

→
c ,

→
a ×

→
b =

→
a ×

→
c , a ≠ 0.

→
b =

→
c .

20. If  are three non zero vectors such that 

 Prove that  are

mutually at right angles and 

Watch Video Solution

→
a ,

→
b and

→
c

→
a ×

→
b =

→
c and

→
b ×

→
c =

→
a .

→
a ,

→
b and

→
c

∣
∣
∣

→
b

∣
∣
∣

= 1 and ∣
∣
→
c ∣

∣ = ∣
∣
→
a ∣

∣

21. For any three vectors  the value of 

, is

Watch Video Solution

→
a ,

→
b ,

→
c

[→
a −

→
b

→
b −

→
c

→
c −

→
a ]

https://dl.doubtnut.com/l/_H9bv7UgEg3Pa
https://dl.doubtnut.com/l/_Fbeh23VDKwD2
https://dl.doubtnut.com/l/_klwNdTMkSPXT


22. If  find the volume of the parallelepiped whose co-

teminus edges are 

Watch Video Solution

[
→
a

→
b

→
c ] = 2

2
→
a +

→
b , 2

→
b +

→
c , 2

→
c +

→
a .

23. If  , then find the

angle between .

Watch Video Solution

→
a +

→
b +

→
c = 0, ∣

∣
→
a ∣

∣ = 3,
∣
∣
∣

→
b

∣
∣
∣

= 5, ∣
∣
→
c ∣

∣ = 7

→
a and

→
b

24. If the magnitude of the vector product of the vector  with a

unit vector along the sum of vector  and  is

equal to , then find the value of 

Watch Video Solution

î + ĵ + k̂

2 î + 4ĵ − 5k̂ λ î + 2ĵ + 3k̂

√2 ' λ'

https://dl.doubtnut.com/l/_zZBHXO12xIcU
https://dl.doubtnut.com/l/_RY7SPxYup5ae
https://dl.doubtnut.com/l/_izsyNcVGGaFR


25. If  show that 

is parallel to vec!=vecd and vecb!=vecc.

Watch Video Solution

→
a ×

→
b =

→
c ×

→
d and

→
a ×

→
c =

→
b ×

→
d (

→
a −

→
d )

(
→
b −

→
c ). Itisgiventˆ

26. Find a vector of magnittude  which is perpendicular to both of

the vectors 

Watch Video Solution

√171

â = î + 2ĵ − 3k̂ and b̂ = 3 î − ĵ + 2k̂.

27. If a is a nonzero real number prove that the vectors 

are never coplanar,

Watch Video Solution

r
α = aî + 2aĵ − 3ak̂,

i

β = (2a + 1) î + (2a + 3) ĵ + (a + 1)k̂ and
r
γ = (3a

https://dl.doubtnut.com/l/_yW3Pq4WUrteJ
https://dl.doubtnut.com/l/_ya1D3CzdRY3Q
https://dl.doubtnut.com/l/_Mw6FWPLoCEoA


28. If with reference to a right handed system of
mutually perpendicular

unit vectors 
 we have 

Express 
 in the form 
 is parallel to 


is perpendicular to 

Watch Video Solution

î,  ĵ,  k̂
→
α = 3 î − ĵ,  and 

→
β = 2 î + ĵ − 3k̂.

→
β

→
β =

→
β 1 +

→
β 2,  where 

→
β 1

→
α  and 

→
β 2

→
α .

29. Find a unit vector perpendicular to plane ABC when position vectors

of A,B,C are  respectively.

Watch Video Solution

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

30. Find a unit vector in XY plane which makes an angle  with the

vector  at angle of  with the vector 

Watch Video Solution

45∘

î + ĵ 60∘ 3 î − 4ĵ.

https://dl.doubtnut.com/l/_kX4xzs0jVFiK
https://dl.doubtnut.com/l/_bmL7TOI6hVWj
https://dl.doubtnut.com/l/_uwjUyvFoFkyD


31. Suppose  If the angle

between  is greater than  then prove that  satisfies the

inequality 

Watch Video Solution

→
a = λî − 7ĵ + 3k̂,

→
b = λî + ĵ + 2λk̂.

→
a and

→
b 90∘ λ

−7 < λ < 1.

32. Let  is a unit vector, then

the maximum value of the scalar triple product  is

Watch Video Solution

→
V = 2 î + ĵ − k̂ and

−→
W = î + 3k̂. if

→
U

[
→
U

→
V

−→
W ]

33. Let

[veca vecb vecc]` depends on (A) only x (B) only y (C) neither x nor y (D)

both x and y

Watch Video Solution

→
a = î − k̂,

→
b = xî + ĵ + (1 − x)k̂ and

→
c = yî + xĵ + (1 + x − y)k̂. T

https://dl.doubtnut.com/l/_rIQvFkPXEB0k
https://dl.doubtnut.com/l/_38ubpXFJTz1s
https://dl.doubtnut.com/l/_D4nLB8ysr0dY
https://dl.doubtnut.com/l/_xm4jRylz2YLA


34. Let  be distinct non-negative numbers. If vectos 

 are coplanar, then c is

Watch Video Solution

a, b and c

aî + aĵ + ck̂, î + k̂ and cî + cĵ + bk̂

35. If  and the vectors 

 are non-coplanar then the

value of abc equal to

Watch Video Solution

∣
∣
∣
∣
∣

a a2 1 + a3

b b2 1 + b3

c c2 1 + c3

∣
∣

∣

∣
∣

= 0

A ≡ (1, a, a2), B ≡ (1, b, b2), C ≡ (1, c, c2)

https://dl.doubtnut.com/l/_xm4jRylz2YLA
https://dl.doubtnut.com/l/_DaH79cCRS6A0

