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BOOKS - CENGAGE MATHS (ENGLISH)

DIFFERENT PRODUCTS OF VECTORS AND THEIR

GEOMETRICAL APPLICATIONS

Exercises

1. If  and vectors  ,

where  etc. are non-coplanar, then prove that vectors 

 . etc.may be coplanar.

Watch Video Solution

∣
∣
∣
∣
∣

(a − x)2 (a − y)2 (a − z)2

(b − x)2 (b − y)2 (b − z)2

(c − x)2 (c − y)2 (c − a)2

∣
∣

∣

∣
∣

= 0
→
A ,

→
B and

→
C

→
A = a2 î = aĵ + k̂

→
X ,

→
Y and

→
Z  where 

→
X = x2 î + xĵ + k̂

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_M6QmkHgZ7315


2. OABC is a tetrahedron where O is the origin and A,B,C have position

vectors  respectively prove that circumcentre of tetrahedron

OABC is 

Watch Video Solution

→
a ,

→
b ,

→
c

a2(
→
b ×

→
c ) + b2(

→
c ×

→
a ) + c2(

→
a ×

→
b )

2[
→
a

→
b

→
c ]

3. Let 
be the length of any edge of a regular
tetrahedron (a tetrahedron

whose edges are equal in length is called a
 regular tetrahedron). Show

that the angel between any edge and a face not
 containing the edge is


.

Watch Video Solution

k

cos − 1(1/√3)

4. In 
 a point 
 is taken on 
 such that 
 and

point 
 is taken on 
such that 
 . If 
 is the point of

ABC, P AB AP /BP = 1/3

Q BC CQ/BQ = 3/1 R

https://dl.doubtnut.com/l/_khM6kZaoidWz
https://dl.doubtnut.com/l/_mPLsQFR2zAdm
https://dl.doubtnut.com/l/_xfKgldeSbJ2v


intersection of the lines 
 ising vedctor method, find
 the are

of 
if the area of 
is 1 unit

Watch Video Solution

AQandCP ,

ABC BRC

5. Let O be an interior point of  such that 

. Then the ratio of a  to area of  is

Watch Video Solution

ΔABC ¯̄̄ ¯̄¯OA + 2̄ ¯̄̄ ¯̄OB + 3̄ ¯̄̄ ¯̄OC = 0

ΔABC ΔAOC

6. The lengths of two opposite
 edges of a tetrahedron of 
 the

shortest distane
between these edgesis 
and the angel between them

if 
Prove using vector4s that
the volume of the tetrahedron is 
.

Watch Video Solution

aandb;

d,

θ.
abdisnθ

6

7. Find the volume of a parallelopiped having three coterminus vectors of

equal magnitude  and equal inclination  with each other.|a| θ

https://dl.doubtnut.com/l/_xfKgldeSbJ2v
https://dl.doubtnut.com/l/_4l9cLF1j4bOl
https://dl.doubtnut.com/l/_KnMbd5AZt3fw
https://dl.doubtnut.com/l/_zTFoRGmT00ze


Watch Video Solution

8. Let  any two othogonal vectors of equal magnitude 4 each.

Let  be any three vectors of lengths ,

mutually perpendicular to each other. Then find the distance of the vector

from the origin.

Watch Video Solution

→
p and

→
q

→
a ,

→
b and

→
c 7√15 and 2√33

(
→
a .

→
p )

→
p + (

→
a .

→
q )

→
q + (

→
a . (

→
p ×

→
q ))(

→
p ×

→
q ) + (

→
b .

→
p )

→
p + (

(
→
b . (

→
b .

→
q ))(

→
p ×

→
q ) + (

→
c .

→
p )

→
p + (

→
c .

→
q )

→
q + (

→
c . (

→
p ×

→
q ))

9. Given that  form triangle such that . Find a,b,c,d

such that area of the triangle is  where

.

Watch Video Solution

→
A ,

→
B ,

→
C

→
A =

→
B +

→
C

5√6

→
A = a

→
i + b

→
i + c

→
k .

→
B = d

→
i + 3

→
j + 4

→
k and

→
C = 3

→
i +

→
j − 2

→
k

https://dl.doubtnut.com/l/_zTFoRGmT00ze
https://dl.doubtnut.com/l/_8mIYwWojLJRu
https://dl.doubtnut.com/l/_uLuxopC92eBU
https://dl.doubtnut.com/l/_bRIXNhhH5GUs


10. A line l is passing through the point  and is parallel to vector .

Determine the distance of point A(  from the line l in from

Watch Video Solution

→
b

→
c

→
a )

∣
∣
∣
∣
∣
∣

→
b −

→
a +

→
c

∣
∣

∣

∣

∣
∣

or

(
→
a −

→
b )

→
c

∣
∣
→
c ∣

∣
2

∣
∣
∣
(

→
b −

→
a ) ×

→
c

∣
∣
∣

∣
∣
→
c ∣

∣

11. If 
 are two sets of vectors
 such that 


 then prove that 

Watch Video Solution

→
e 1,

→
e 2,

→
e 3and

→
E 1,

→
E 2,

→
E 3

→
e i

.
→
E j = 1, if i = jand

→
e i

.
→
E j = 0and if i ≠ j,

[
→
e 1

→
e 2

→
e 3][

→
E 1

→
E 2

→
E 3] = 1.

12. In a quadrilateral ABCD, it is given that  and the diagonals 

 are perpendicular to each other. Show that 

.

Watch Video Solution

AB ∣ ∣ CD

AC and BD

AD. BC ≥ AB. CD

https://dl.doubtnut.com/l/_bRIXNhhH5GUs
https://dl.doubtnut.com/l/_TCpCnChoAyxU
https://dl.doubtnut.com/l/_3siP77ekGbcV


13. 
is regular tetrahedron in
which 
is the circumcentre of 

and E is the midpoint of
 edge 
 Prove that 
 is equal to half the

edge of tetrahedron.

Watch Video Solution

OABC D OAB

AC. DE

14. If 
 are three non-collinear
 points and

origin does not lie in the plane of the points 
 then point 


 in the plane of the 
such that vector 
 is 
 to planeof 


 , show that 


 is the area

of the 

Watch Video Solution

A(
→
a ), B(

→
b )andC(

→
c )

A, BandC,

P(
→
p ) ABC

→
O P ⊥

ABC

→
O P = , where

[
→
a

→
b

→
c ](

→
a ×

→
b +

→
b ×

→
c +

→
c ×

→
a )

42

ABC.

15. If  are three given non-coplanar vectors and any arbitrary

vector  in space, where

→
a ,

→
b ,

→
c

→
r

https://dl.doubtnut.com/l/_HoToBZ82d4oG
https://dl.doubtnut.com/l/_0M13BXxYR4z2
https://dl.doubtnut.com/l/_NFIX965Fv8oz


Exercises MCQ




Watch Video Solution

Δ1 =

∣
∣

∣

∣

∣
∣

→
r .

→
a

→
b .

→
a

→
c .

→
a

→
r .

→
b

→
b .

→
b

→
c .

→
b

→
r .

→
c

→
b .

→
c

→
c .

→
c

∣
∣

∣

∣

∣
∣

, Δ2 =

∣
∣

∣

∣

∣
∣

→
a .

→
a

→
r .

→
a

→
c .

→
a

→
a .

→
b

→
r .

→
b

→
c .

→
b

→
a .

→
c

→
r .

→
c

→
c .

→
c

∣
∣

∣

∣

∣
∣

Δ3 =

∣
∣

∣

∣

∣
∣

→
a .

→
a

→
b .

→
a

→
r .

→
a

→
a .

→
b

→
b .

→
b

→
r .

→
b

→
a .

→
c

→
b .

→
c

→
r .

→
c

∣
∣

∣

∣

∣
∣

, Δ =

∣
∣

∣

∣

∣
∣

→
a .

→
a

→
b .

→
a

→
c .

→
a

→
a .

→
b

→
b .

→
b

→
c .

→
b

→
a .

→
c

→
b .

→
c

→
c .

→
c

∣
∣

∣

∣

∣
∣

,

then prove that 
→
r =

→
a +

→
b +

→
c

Δ1

Δ

Δ2

Δ

Δ3

Δ

1. Two vectors in space are
equal only if they have equal component in
a. a

given direction                             b. two given directions c. three given

directions        d. in any arbitrary direction

A. a given direction

B. two given directions

C. three given direction

D. in any arbitrary direaction

https://dl.doubtnut.com/l/_NFIX965Fv8oz
https://dl.doubtnut.com/l/_FYZX421lmWi3


Answer: c

Watch Video Solution

2. Let  be the three vectors having magnitudes, 1,5 and 3,

respectively, such that the angle between

. Then  is equal to

A. 0

B. 

C. 

D. 

Answer: d

Watch Video Solution

→
a ,

→
b and

→
c

→
a and

→
b isθ and

→
a × (

→
a ×

→
b ) =

→
c tan θ

2

3

3

5

3

4

https://dl.doubtnut.com/l/_FYZX421lmWi3
https://dl.doubtnut.com/l/_Mkc4kI4QNerT


3. Let  be three vectors of equal magnitude such that the angle

between each pair is  . If  , then 

A. 2

B. 

C. 1

D. 

Answer: c

Watch Video Solution

→
a ,

→
b ,

→
c

π

3
∣
∣
∣
→
a +

→
b +

→
c

∣
∣
∣

= √6 ∣
∣
→
a ∣

∣ =

−1

√6/3

4. If  are three mutually perpendicular vectors, then the vector

which is equally inclined to these vectors is (A)  (B) 

 (C)  (D) 

→
a ,

→
b ,

→
c

→
a +

→
b +

→
c

+ +
→
/ ∣

∣
→
c ∣

∣

→
a

∣
∣
→
a ∣

∣

→
b

∣
∣
∣

→
b

∣
∣
∣

+ +
→
a

∣
∣
→
a ∣

∣
2

→
b

∣
∣
∣

→
b

∣
∣
∣

2

→
c

∣
∣
→
c ∣

∣
2

∣
∣
→
a ∣

∣
→
a −

∣
∣
∣

→
b

∣
∣
∣

→
b + ∣

∣
→
c ∣

∣
→
c

https://dl.doubtnut.com/l/_lBkXBdIrNcEw
https://dl.doubtnut.com/l/_UqBxhZk5C2rJ


A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

→
a +

→
b +

→
c

+ +
→
a

∣
∣
→
a ∣

∣

→
b

∣
∣
∣

→
b

∣
∣
∣

→
c

∣
∣
→
c ∣

∣

+ +
→
a

∣
∣
→
a ∣

∣
2

→
b

∣
∣
∣

→
b

∣
∣
∣

2

→
c

∣
∣
→
c ∣

∣
2

∣
∣
→
a ∣

∣
→
a −

∣
∣
∣

→
b

∣
∣
∣

→
b + ∣

∣
→
c ∣

∣
→
c

5. Let  Then the point of intersection of

the lines  is (A) 

(B)  (C)  (D) 

A. 

B. 

C. 

D. 

→
a = î + ĵ and

→
b = 2 î − k̂.

→
r ×

→
a =

→
b ×

→
a and

→
r ×

→
b =

→
a ×

→
b (3, − 1, 10

(3, 1, − 1) ( − 3, 1, 1) ( − 3, − 1, − 1)

î − ĵ + k̂

3 î − ĵ + k̂

3 î + ĵ − k̂

î − ĵ − k̂

https://dl.doubtnut.com/l/_UqBxhZk5C2rJ
https://dl.doubtnut.com/l/_rqHQwkjrcyPR


Answer: c

Watch Video Solution

6. If  are two vectors, such that 

 then the angle between the vectors

 is (a) 
(b) 
(c) 
(d) 

A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

→
a and

→
b

→
a .

→
b < 0 and

∣
∣
∣
→
a .

→
b

∣
∣
∣

=
∣
∣
∣
→
a ×

→
b

∣
∣
∣

→
a and

→
b π

7π

4

π

4

3π

4

π

7π/4

π/4

3π/4

https://dl.doubtnut.com/l/_rqHQwkjrcyPR
https://dl.doubtnut.com/l/_iybKC0ZNZuVG


7. If  are three unit vectors such that  is also a unit

vector and  are angles between the vectors 

 respectively m then among 

A. all are acute angles

B. all are right angles

C. at least one is obtuse angle

D. none of these

Answer: c

Watch Video Solution

â, b̂ and ĉ â + b̂ + ĉ

θ1, θ2 and θ3

â, b̂, b̂, ĉ and ĉ, â, θ1, θ2 and θ3

8. If  are unit vectors such that  and the

angle between  , then find the value of 

A. 

→
a ,

→
b ,

→
c

→
a .

→
b = 0 =

→
a .

→
c

→
b and

→
c is

π

3
∣
∣
∣
→
a ×

→
b −

→
a ×

→
c

∣
∣
∣

1/2

https://dl.doubtnut.com/l/_7gYzgSFdFs0f
https://dl.doubtnut.com/l/_2kX2IJovQ8EH


B. 1

C. 2

D. none of these

Answer: b

Watch Video Solution

9. P  are the position vectors of two fixed points and 

 is the postion vector of a variable point. If R moves such that

then the locus of R is

A. a plane containing the origian O and parallel to two non-collinear

vectors 

B. the surface of a sphere described on PQ as its diameter

C. a line passing through points P and Q

D. a set of lines parallel to line PQ

(
→
p ) and Q(

→
q )

R(
→
r )

(
→
r −

→
p ) × (

→
r −

→
q ) =

→
0

−−→
OP and

−−→
OQ

https://dl.doubtnut.com/l/_2kX2IJovQ8EH
https://dl.doubtnut.com/l/_NgxQbsd53S8s


Answer: c

Watch Video Solution

10. Two adjacent sides of a parallelogram ABCD are

. Then the value of  is

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

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

−−→
AC ×

−−→
BD

∣
∣
∣

20√5

22√5

24√5

26√5

11. If 
are three unit vectors
 inclined to each other at angle 

then the maximum value of 
is
 
b. 
c. 
d. 

â, b̂, andĉ θ,

θ
π

3

π

4

2π

3

5π

6

https://dl.doubtnut.com/l/_NgxQbsd53S8s
https://dl.doubtnut.com/l/_oJkq0Bu4XuY5
https://dl.doubtnut.com/l/_N3O9SvbkTuUJ


A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

π

3

π

2

2π

3

5π

5

12. Let the pair of vector  and  each determine a plane. Then

the planes are parallel if

A. 

B. 

C. 

D. 

Answer: c

→
a ,

→
b

→
c ,

→
c d

(
→
a ×

→
c ) × (

→
b ×

→
d ) =

→
0

(
→
a ×

→
c ). (

→
b ×

→
d ) =

→
0

(
→
a ×

→
c ) × (

→
c ×

→
d ) =

→
0

(
→
a ×

→
c ). (

→
c ×

→
d ) =

→
0

https://dl.doubtnut.com/l/_N3O9SvbkTuUJ
https://dl.doubtnut.com/l/_HB59MP0y0Xjq


Watch Video Solution

13. If  are non-

coplanar, then

A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

→
r .

→
a =

→
r .

→
b =

→
r .

→
c = 0  where 

→
a ,

→
b and

→
c

→
r ⊥ (

→
c ×

→
a )

→
r ⊥ (

→
a ×

→
b )

→
r ⊥ (

→
b ×

→
c )

→
r =

→
0

14. If  satisfies  is equal to

A. a) 

B. b) 

→
a

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

→
a

λî + (2λ − 1) ĵ + λk̂, λ ∈ R

λî + (1 − 2λ) ĵ + λk̂, λ ∈ R

https://dl.doubtnut.com/l/_HB59MP0y0Xjq
https://dl.doubtnut.com/l/_5xuYxf8miPUl
https://dl.doubtnut.com/l/_WForddhVYVzS


C. c) 

D. d) 

Answer: c

Watch Video Solution

λî + (2λ + 1) ĵ + λk̂, λ ∈ R

λî + (1 + 2λ) ĵ + λk̂, λ ∈ R

15. Vectors  are mutually perpendicular. If 

 are also mutually perpendicular, then the cosine

of the angle between  and  is (a) 
 (b) 
 (c) 
 (d) 

A. 

B. 

C. 

D. 

Answer: a

3
→
a − 5

→
b and 2

→
a +

→
b

→
a + 4

→
b and

→
b −

→
a

→
a

→
b

19

5√43

19

3√43

19

√45
19

6√43

19

5√43

19

3√43

19

√45

19

6√43

https://dl.doubtnut.com/l/_WForddhVYVzS
https://dl.doubtnut.com/l/_zJR2tYpxsaNW


Watch Video Solution

16. The units vectors orthogonal to the vector  and making

equal angles with the X and Y axes islare) :

A. 

B. 

C. 

D. none of these

Answer: a

Watch Video Solution

− î + 2ĵ + 2k̂

± (2 î + 2ĵ − k̂)
1

3

19

5√43

± ( î + ĵ − k̂)
1

3

17. The value of x for which the angle between

 , is obtuse and the

angle between  and the z-axis is acute and less than , are

A. 

→
a = 2x2 î + 4xĵ = k̂ + k̂ and

→
b = 7 î − 2ĵ = xk̂

→
b π/6

a < x < 1/2

https://dl.doubtnut.com/l/_zJR2tYpxsaNW
https://dl.doubtnut.com/l/_AyjVGLUN28Dz
https://dl.doubtnut.com/l/_iPAuIZAfUMH6


B. 

C. 

D. none of these

Answer: d

Watch Video Solution

1/2 < x < 15

x < 1/2 or x < 0

18. If vectors  are two adjacent sides of parallelograsm then

the vector representing the altitude of the parallelogram which is

perpendicular to  is (A)  (B)  (C) 

(D) 

A. 

B. 

→
a and

→
b

→
a

→
b +

→
b ×

→
a

∣
∣
→
a ∣

∣
2

→
a .

→
b

→
b

∣
∣
∣
2

→
b −

⎞
⎟
⎟
⎠

→
b .

→
a

(∣
∣
→
a ∣

∣)
2

→
a × (

→
b ×

→
a )

→
b

∣
∣
∣
20

→
b +

→
b ×

→
a

∣
∣
→
a ∣

∣
2

→
a .

→
b

∣
∣
∣

→
b

∣
∣
∣

2

https://dl.doubtnut.com/l/_iPAuIZAfUMH6
https://dl.doubtnut.com/l/_wZ3HgRgoF5y6


C. 

D. 

Answer: c

Watch Video Solution

→
b −

→
a

→
b .

→
a

∣
∣
→
a ∣

∣
2

→
a × (

→
b ×

→
a )

∣
∣
∣

→
b

∣
∣
∣

2

19. A parallelogram is constructed on

 and 

are anti parallel then the length of the longer diagonal is (A) 40 (B) 64 (C)

32 (D) 48

A. 40

B. 64

C. 32

D. 48

3
→
a +

→
b and

→
a − 4

→
b , where∣

∣
→
a ∣

∣ = 6 and
∣
∣
∣

→
b

∣
∣
∣

= 8
→
a and

→
b

https://dl.doubtnut.com/l/_wZ3HgRgoF5y6
https://dl.doubtnut.com/l/_ieJgeQ2xzsN5


Answer: c

Watch Video Solution

20. Let  where  are unit vectors and the vector  is

inclined an anlge  to both

 then

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

→
a .

→
b = 0

→
a and

→
b

→
c

θ

→
a and

→
b . If

→
c = m

→
a + n

→
b + p(

→
a ×

→
b ), (m, n, p ∈ R)

≤ θ ≤
π

4

π

4

≤ θ ≤
π

4

3π

4

0 ≤ θ ≤
π

4

0 ≤ θ ≤
3π

4

https://dl.doubtnut.com/l/_ieJgeQ2xzsN5
https://dl.doubtnut.com/l/_tMR52V7okP5O


21.  are unit vectors and  the angle between 

  the value of  is

A. 3,-4

B. 1/4,3/4

C. 

D. 

Answer: a

Watch Video Solution

→
a and

→
c

∣
∣
∣

→
b

∣
∣
∣

= 4

→
a and

→
c is cos − 1(1/4) and

→
b − 2

→
c = λ

→
a λ

−3, 4

−1/4,
3

4

22. Let the position vectors of
 the points 
 be 


 respectively. Vector 
 is

perpendicular to the
plane containing the origin and the points
 
 .

Then 
equals
a 
b. 
c. 
d. none of these

A. 

PandQ

4 î + ĵ + λk̂and2 î − ĵ + λk̂, î − ĵ + 6k̂

PandQ

λ −1/2 1/2 1

−1/2

https://dl.doubtnut.com/l/_R7fk3hDV5yRf
https://dl.doubtnut.com/l/_fHEQuNbcc0kR


B. 

C. 1

D. none of these

Answer: a

Watch Video Solution

1/2

23. A vector of magnitude  coplanar with the vectors

 and perpendicular to the vector 

 is

A. 

B. 

C. 

D. hati- hatj`

Answer: a

√2

→
a = î + ĵ + 2k̂ and

→
b = î + ĵ + k̂,

→
c = î + ĵ + k̂

− ĵ + k̂

î and k̂

î − k̂

https://dl.doubtnut.com/l/_fHEQuNbcc0kR
https://dl.doubtnut.com/l/_zvX3Jxvp2qWm


Watch Video Solution

24. Let 
 be a point interior to the
 acute triangle 
 If 


 is a null vector, then
w.r.t traingel 
point 
 is its

a. centroid b. orthocentre c. incentre d. circumcentre

A. centroid

B. orthocentre

C. incentre

D. circumcentre

Answer: a

Watch Video Solution

P ABC.

PA + PB + PC ABC, P

25. G is the centroid of triangle ABC and  and  are the midpoints of

sides AB and AC, respectively. If  is the area of quadrilateral 

and  is the area of triangle ABC, then  is equal to

A1 B1

Δ1 GA1AB1

Δ
Δ

Δ1

https://dl.doubtnut.com/l/_zvX3Jxvp2qWm
https://dl.doubtnut.com/l/_5nplAYr9uI3k
https://dl.doubtnut.com/l/_iVfDd4rZFLPj


A. 

B. 3

C. 

D. none of these

Answer: b

Watch Video Solution

3

2

1

3

26. Points  are coplanar and 

 . Then the least value

of  is

A. 

B. 14

C. 6

D. 

→
a ,

→
b

→
c and

→
d

(sinα)
→
a + (2 sin 2β)

→
b + (3 sin 3γ)

→
c −

→
d =

→
0

sin2 α + sin2 2β + sin2 3γ

1/14

1/√6

https://dl.doubtnut.com/l/_iVfDd4rZFLPj
https://dl.doubtnut.com/l/_hDVcgZRs8HY8


Answer: a

Watch Video Solution

27. If  are any two vectors of magnitudes 1and 2. respectively,

and  then the angle

between  is

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

→
a and

→
b

(1 − 3
→
a .

→
b )

2

+
∣
∣
∣
2
→
a +

→
b + 3(

→
a ×

→
b )

∣
∣
∣

2

= 47

→
a and

→
b

π/3

π − cos − 1(1/4)

2π

3

cos − 1(1/4)

https://dl.doubtnut.com/l/_hDVcgZRs8HY8
https://dl.doubtnut.com/l/_IvgQ7b8qaEKJ


28. If  are any two vectors of magnitude 2 and 3 respectively

such that  then the maximum value of

k is (a)  (b) 
(c) 
(d) 

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

→
a and

→
b

∣
∣
∣
2(

→
a ×

→
b )

∣
∣
∣

+
∣
∣
∣
3(

→
a .

→
b )

∣
∣
∣

= k

√13 2√13 6√13 10√13

√13

2√13

6√13

10√13

29.  are unit vecrtors such that  Angle

between  , between  and between 

 varies  . Then the maximum value of 

 is

→
a ,

→
b and

→
c

∣
∣
∣
→
a +

→
b + 3

→
c

∣
∣
∣

= 4

→
a and

→
b isθ1

→
b and

→
c isθ2

→
a and

→
b [π/6, 2π/3]

cos θ1 + 3cos θ2

https://dl.doubtnut.com/l/_6yAwbKJDU6wS
https://dl.doubtnut.com/l/_LEUXapy5XPIf


A. 3

B. 4

C. 

D. 6

Answer: b

Watch Video Solution

2√2

30. If the vector product of a
constant vector 
with a variable vector


 in a fixed plane 
 be a constant vector, then
 the locus of 
 is

(a).a straight line
 perpendicular to 
 (b). a circle with centre 
 and

radius equal to 
(c). a straight line parallel to 
(d). none of these

A. a straight line perpendicular to 

B. a circle with centre O and radius equal to 

C. a striaght line parallel to 

D. none of these

→
OA

→
OB OAB B

→
OA O

∣
∣
∣

→
OA

∣
∣
∣

→
OA

−−→
OA

∣
∣
∣

−−→
OA

∣
∣
∣

−−→
OA

https://dl.doubtnut.com/l/_LEUXapy5XPIf
https://dl.doubtnut.com/l/_mwwlv8ullbUh


Answer: c

Watch Video Solution

31. Let  be such that  if the

projection of  is equal to that of  along  and vectors 

 are perpendicular to each other then  equals

Watch Video Solution

→
u ,

→
v and

→
w ∣

∣
→
u ∣

∣ = 1, ∣
∣
→
v ∣

∣ = 2 and ∣
∣
→
w ∣

∣ = 3

→
v  along 

→
u

→
w

→
u

→
v and

→
w ∣

∣
→
u −

→
v +

→
w ∣

∣

32. If the two adjacent sides of two rectangles are reprresented by

vectors 

, respectively, then the angle between the vectors

 is

A. 

B. 

→
p = 5

→
a − 3

→
b ,

→
q = −

→
a − 2

→
b and

→
r = − 4

→
a −

→
b ,

→
s = −

→
a +

→

→
x = (

→
p +

→
r +

→
s ) and

→
y = (

→
r +

→
s )

1

3

1

5

−cos − 1( )
19

5√43

cos − 1( )
19

5√43

https://dl.doubtnut.com/l/_mwwlv8ullbUh
https://dl.doubtnut.com/l/_xutUFXfSLvMV
https://dl.doubtnut.com/l/_IIEAfD9IMgkL


C. 

D. cannot of these

Answer: b

Watch Video Solution

π cos − 1( )
19

5√43

33. If  (A) 

 (B)  (C)  (D) 

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

→
α ∣ ∣ (

→
b ×

→
γ ), then(

→
α ×

→
β ). (

→
α ×

→
γ ) =

∣
∣
→
α ∣

∣
2
(

→
β .

→
γ )

∣
∣
∣

→
β

∣
∣
∣

2

(
→
γ .

→
α ) ∣

∣
→
γ ∣

∣
2
(

→
α .

→
β ) ∣

∣
→
α ∣

∣
∣
∣
∣

→
β

∣
∣
∣
∣
∣
→
γ ∣

∣

∣
∣
→
α ∣

∣
2
(

→
β .

→
γ )

∣
∣
∣

→
β

∣
∣
∣

2

(
→
γ .

→
α )

∣
∣
→
γ ∣

∣
2
(

→
α .

→
β )

∣
∣
→
α ∣

∣
∣
∣
∣

→
β

∣
∣
∣
∣
∣
→
γ ∣

∣

https://dl.doubtnut.com/l/_IIEAfD9IMgkL
https://dl.doubtnut.com/l/_X4ZBsEVNsV4c
https://dl.doubtnut.com/l/_Ch6nGfHsZHVn


34. The position vectors of points A,B and C are

, respectively the greatest angle of

triangle ABC is

A. 

B. 

C. 

D. none of these

Answer: b

Watch Video Solution

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

120∘

90∘

cos − 1(3/4)

35. Given three vectors 
 two of which are non-collinear.

Further if 
 is collinear with 
 is collinear with 


 Find the value of 

a. 
b. 
c. 
d. cannot be evaluated

→
a ,

→
b , and

→
c

(
→
a +

→
b )

→
c , (

→
b +

→
c )

→
a , ∣

∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣

= ∣
∣
→
c ∣

∣ = √2.
→
a .

→
b +

→
b .

→
c +

→
c .

→
a

3 −3 0

https://dl.doubtnut.com/l/_Ch6nGfHsZHVn
https://dl.doubtnut.com/l/_SY3FAXLc08dH


A. 3

B. 

C. 0

D. cannot of these

Answer: b

Watch Video Solution

−3

36. If  are unit vectors such that 

 then angle between 

 is

A. 0

B. 

C. 

D. indeterminate

→
a and

→
b

(
→
a +

→
b ). (2

→
a + 3

→
b ) × (3

→
a − 2

→
b ) =

→
0

→
a and

→
b

π/2

π

https://dl.doubtnut.com/l/_SY3FAXLc08dH
https://dl.doubtnut.com/l/_6pMNnfGBLbQ3


Answer: d

Watch Video Solution

37. If in a right-angled triangle ABC, the hypotenuse AB = p , then

is equal to

A. 

B. 

C. 

D. none of these

Answer: c

Watch Video Solution

−−→
AB.

−−→
AC +

−−→
BC.

−−→
BA +

−−→
CA.

−−→
CB

2p2

p2

2

p2

38. Resolved part of vector  and along vector  and that

prependicular to  then  is equl to

→
a

→
b  is 

→
a 1

→
b  is 

→
a 2

→
a 1 ×

→
a 2

https://dl.doubtnut.com/l/_6pMNnfGBLbQ3
https://dl.doubtnut.com/l/_pqr4th8YFF7t
https://dl.doubtnut.com/l/_tQDqXvstwAmn


A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

(
→
a ×

→
b ).

→
b

∣
∣
∣

→
b

∣
∣
∣

2

(
→
a .

→
b )

→
a

∣
∣
→
a ∣

∣
2

(
→
a .

→
b )(

→
b ×

→
a )

∣
∣
∣

→
b

∣
∣
∣

2

(
→
a .

→
b )(

→
b ×

→
a )

∣
∣
∣

→
b ×

→
a

∣
∣
∣

39. Let  be

three vectors . A vector in the pland of  whose projection on 

is of magnitude is (A)  (B)  (C) 

 (D) 

→
a = 2 î = ĵ + k̂,

→
b = î + 2ĵ − k̂ and

→
c = î + ĵ − 2k̂

→
b and

→
c

→
a

√( )
2

3
2 î + 3ĵ + 3k̂ 2 î + 3ĵ − 3k̂

−2 î − ĵ + 5k̂ 2 î + ĵ + 5k̂

https://dl.doubtnut.com/l/_tQDqXvstwAmn
https://dl.doubtnut.com/l/_O3kL8UeBhorL


A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

2 î + 3ĵ − 3k̂

−2 î − ĵ + 5k̂

2 î + 3ĵ + 3k̂

2 î + ĵ + 5k̂

40. If 
 is any arbitrary point on
 the circumcirlce of the equllateral

trangle of side length 
 units, then 
 is always

equal to
 
b. 
c. 
d. 

A. 

B. 

C. 

D. 

P

l
∣
∣
∣

→
P A

∣
∣
∣

2

+
∣
∣
∣

→
P B

∣
∣
∣

2

+
∣
∣
∣

→
P C

∣
∣
∣

2

2l2 2√3l2 l2 3l2

2l2

2√3l2

l2

3l2

https://dl.doubtnut.com/l/_O3kL8UeBhorL
https://dl.doubtnut.com/l/_NvSKALblxPeF


Answer: a

Watch Video Solution

41. If  are non-zero constant vectors and the scalar b is chosen

such that  is minimum, then the value of 

is equal to

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

→
r and

→
s

∣
∣
→
r + b

→
s ∣

∣
∣
∣b

→
s ∣

∣
2

+ ∣
∣
→
r + b

→
s ∣

∣
2

2∣
∣
→
r ∣

∣
2

∣
∣
→
r ∣

∣
2

/2

3∣
∣
→
r ∣

∣
2

∣
∣
→
r ∣

∣
2

https://dl.doubtnut.com/l/_NvSKALblxPeF
https://dl.doubtnut.com/l/_FEZgf9JcImMS


42.  are two unit vectors that are mutually perpendicular. A

unit vector that if equally inclined to  is equal to

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

→
a and

→
b

→
a ,

→
b and

→
a ×

→
b

(
→
a +

→
b +

→
a ×

→
b )

1

√2

(
→
a ×

→
b +

→
a +

→
b )

1

2

(
→
a +

→
b +

→
a ×

→
b )

1

√3

(
→
a +

→
b +

→
a ×

→
b )

1

3

43. Given that  are four vectors such that 

 where  is a sclar. Then 

 is equal to 


(a) 
(b) 
(c) 
(d)

→
a ,

→
b ,

→
p ,

→
q

→
a +

→
b = μ

→
p ,

→
b .

→
q = 0 and

∣
∣
∣

→
b

∣
∣
∣

2

= 1 μ

∣
∣(

→
a .

→
q )

→
p − (

→
p .

→
q )

→
a ∣

∣

2∣
∣
→
p

→
q ∣

∣ (1/2)∣
∣
→
p .

→
q ∣

∣
∣
∣
→
p ×

→
q ∣

∣
∣
∣
→
p .

→
q ∣

∣

https://dl.doubtnut.com/l/_TMkYixu0c0nE
https://dl.doubtnut.com/l/_d0SDhKH0YRUH


A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

2∣
∣
→
p

→
q ∣

∣

(1/2)∣
∣
→
p .

→
q ∣

∣

∣
∣
→
p ×

→
q ∣

∣

∣
∣
→
p .

→
q ∣

∣

44. The position vectors of the vertices A, B and C of a triangle are three

unit vectors  respectively. A vector  is such that 

 . Then triangle ABC is

A. acute angled

B. obtuse angled

C. right angled

D. none of these

→
a ,

→
b and

→
c

→
d

→
d . â =

→
d . b̂ =

→
d . ĉ and

→
d = λ(b̂ + ĉ)

https://dl.doubtnut.com/l/_d0SDhKH0YRUH
https://dl.doubtnut.com/l/_SoBHcU8TU3v2


Answer: a

Watch Video Solution

45. If 
 is real constant 
 are variable angles and 


 then the least vale of 


 
b. 
c. 
d. 

A. 6

B. 10

C. 12

D. 3

Answer: d

Watch Video Solution

a A, BandC

√a2 − 4 tanA + a tanB + √a2 + 4 tan c = 6a,

tan2 A + tan2 b + tan2 Cis 6 10 12 3

https://dl.doubtnut.com/l/_SoBHcU8TU3v2
https://dl.doubtnut.com/l/_6YTilYUGmbbe


46. The vertex 
 triangle 
 is on the line 
 and the

vertices 
have respective
position vectors 
Let 
be the

area of the triangle
and 
. Then the range of values
of


 corresponding to 
 is
 
 b. 
 c. 
 d. 

A. [-8, -4]cup[4,8]`

B. 

C. [-2,2]

D. 

Answer: c

Watch Video Solution

A ABC
→
r = î + ĵ + λk̂

BandC îandĵ. Delta

Delta[3/2, √33/2]

λ A [ − 8, 4] ∪ [4, 8] [ − 4, 4] [ − 2, 2]

[ − 4, − 2] ∪ [2, 4]

[ − 4, 4]

[ − 4, − 2] ∪ [2, 4]

47. A non-zero vecto  is such tha its projections along vectors

 are equal , then unit vector along  us

→
a

, and k̂
î + ĵ

√2

− î + ĵ

√2

→
a

https://dl.doubtnut.com/l/_ttafzxBu35Np
https://dl.doubtnut.com/l/_eTC3qnJ412WS


A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

√2ĵ − k̂

√3

ĵ − √2k̂

√3

ĵ +
√2

√3

k̂

√3

ĵ − k̂

√2

48. Position vector 
 is rotated about the origin
 by angle 
 in such a

way that the
plane made by it bisects the angel between 
Then its

new position is
 
b. 
c. 
d. none

of these

A. 

B. 

C. 

k̂ 1350

îandĵ.

± ±
î

√2

ĵ

√2
± ± −

î

2

ĵ

2

k̂

√2
−

î

√2

k̂

√2

± ±
î

√2

ĵ

√2

± ± −
î

2

ĵ

2
k̂

√2

−
î

√2

k̂

√2

https://dl.doubtnut.com/l/_eTC3qnJ412WS
https://dl.doubtnut.com/l/_HSzjGHMkmKha


D. none of these

Answer: d

Watch Video Solution

49. In a quadrilateral 
 is the bisector of 
 , angle

between 
 is 
 , 
 Then the

angle between 
 is
 
 b. 
 c. 


d. 

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

ABCD,
→
A C

→
A Band

→
A D

→
A Band

→
A D 2π/3 15

∣
∣
∣

→
A C

∣
∣
∣

= 3
∣
∣
∣

→
A B

∣
∣
∣

= 5
∣
∣
∣

→
A D

∣
∣
∣
.

→
BAand

→
C D

cos − 1(√14)

7√2

cos − 1(√21)

7√3

cos − 1 2

√7

cos − 1(2√7)

14

cos − 1 √14

7√2

cos − 1 √21

7√3

cos − 1 2

√7

cos − 1 2√7
14

https://dl.doubtnut.com/l/_HSzjGHMkmKha
https://dl.doubtnut.com/l/_pVgPo1y9JUKs


Watch Video Solution

50. In AB, DE and GF are parallel to each other and AD, BG and EF ar

parallel to each other . If CD: CE = CG:CB = 2:1 then the value of area

 is equal to (a) 7/2
(b)3
(c)4
(d)9/2

A. 

B. 3

C. 4

D. 

Answer: b

Watch Video Solution

( △ AEG) : area( △ ABD)

7/2

9/2

51. Vectors  in the plane of  is such

that it is equally inclined to  the value of

 is (a) 
(b) 
(c) 
(d) 

â
→
b = 2 î + ĵ and

→
c = î − ĵ + k̂

→
b and

→
d  where 

→
d = ĵ + 2k̂

â
î + ĵ + k̂

√3

î − ĵ + k̂

√3

2 î + ĵ

√5

2 î + ĵ

√5

https://dl.doubtnut.com/l/_pVgPo1y9JUKs
https://dl.doubtnut.com/l/_NywqYLxf0y3v
https://dl.doubtnut.com/l/_DOG1ihQHI9hD


A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

î + ĵ + k̂

√3

î − ĵ + k̂

√3
2 î + ĵ

√5

2 î + ĵ

√5

52. Let 
 be a tetrahedron such that
 the edges 

are mutually perpendicular. Let the area of
 triangles


 be 3, 4 and 5sq. units, respectively. Then the
 area

of triangle 
is
a.  b.  c.  d. 

A. 

B. 5

C. 

D. 

ABCD AB, ACandAD

ABC, ACDandADB

BCD 5√2 5
√5

2

5

2

5√2

√5

2

5

2

https://dl.doubtnut.com/l/_DOG1ihQHI9hD
https://dl.doubtnut.com/l/_tM3I70djQXSj


Answer: a

Watch Video Solution

53. Let 
 denotes the

greatest integer function. Then the
 vectors  and  ,

are
 parallel to each other perpendicular to each other
 inclined

at 
 inclined at 

A. parallel to each other

B. perpendicular to each other

C. inclined at 

D. inclined at 

Answer: d

Watch Video Solution

−−→
f(t) = [t] î + (t − [t]) ĵ + [t + 1]k̂, where[.]

−−−−−→

f( )
5

4

−−→
f(t) 0 < t < 1

(a) (b) (c)

cos − 1( )
2

√7(1 − t2)
(d) cos − 1( )

8 + t

9 ⋅ √1 + t2

cos − 1 2

√7(1 − t2)
cos − 1(8 + t)

9√1 + t2

https://dl.doubtnut.com/l/_tM3I70djQXSj
https://dl.doubtnut.com/l/_Sxfw8hSyn6j0
https://dl.doubtnut.com/l/_nzxvNiAhvVJ7


54. If  is parallel to  is equal to

(a)  (b)  (c) 
(d) none of these

A. 

B. 

C. 

D. none of these

Answer: a

Watch Video Solution

→
a

→
b ×

→
c , then(

→
a ×

→
b ). (

→
a ×

→
c )

∣
∣
→
a ∣

∣
2
(

→
b .

→
c )

∣
∣
∣

→
b

∣
∣
∣

2

(
→
a .

→
c ) ∣

∣
→
c ∣

∣
2
(

→
a .

→
b )

∣
∣
→
a ∣

∣
2
(

→
b .

→
c )

∣
∣
∣

→
b

∣
∣
∣

2

(
→
a .

→
c )

∣
∣
→
c ∣

∣
2
(

→
a .

→
b )

55. The three vectors  taken two at a time form three

planes, The three unit vectors drawn perpendicular to these planes form

a parallelopiped of volume:
________________

A. 

B. 4

î + ĵ, ĵ + k̂, k̂ + î

1/3

https://dl.doubtnut.com/l/_nzxvNiAhvVJ7
https://dl.doubtnut.com/l/_g4gRV9tA3OUn


C. 

D. 

Answer: d

Watch Video Solution

(3√3)/4

4√3

56. If  is a on zero vector and 

then (A)  (B)  (C) 

are coplanar (D) 

A. 

B. 

C.  are coplanar

D. none of these

Answer: c

→
d =

→
a ×

→
b +

→
b ×

→
c +

→
c ×

→
a

∣
∣
∣
(

→
d .

→
c )(

→
a ×

→
b ) + (

→
d .

→
a )(

→
b ×

→
c ) + (

→
d .

→
b )(

→
c ×

→
a )

∣
∣
∣

= 0

∣
∣
→
a ∣

∣ +
∣
∣
∣

→
b

∣
∣
∣

+ ∣
∣
→
c ∣

∣ =
∣
∣
∣

→
d

∣
∣
∣

∣
∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣

= ∣
∣
→
c ∣

∣
→
a ,

→
b ,

→
c

→
a +

→
c =

→
2b

∣
∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣

= ∣
∣
→
c ∣

∣

∣
∣
→
a ∣

∣ +
∣
∣
∣

→
b

∣
∣
∣

+ ∣
∣
→
c ∣

∣ =
∣
∣
∣

→
d

∣
∣
∣

→
a ,

→
b and

→
c

https://dl.doubtnut.com/l/_g4gRV9tA3OUn
https://dl.doubtnut.com/l/_u8mQkIZVRklS


Watch Video Solution

57. If

is equal to the given diagonal is  then , the volume of a

parallelpiped is

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

∣
∣
→
a ∣

∣ = 2 and
∣
∣
∣

→
b

∣
∣
∣

= 3 and
→
a .

→
b = 0,  then (

→
a × (

→
a × (

→
a × (

→
a ×

→
c = 4k̂ = 8k̂

48b̂

−48b̂

48â

−48â

58. If two diagonals of one of its faces are  and of

the edges not containing the given diagonals is  , then the

6 î + 6k̂ and 4ĵ + 2k̂

→
c = 4ĵ − 8k̂

https://dl.doubtnut.com/l/_u8mQkIZVRklS
https://dl.doubtnut.com/l/_uMerAnOZsGBs
https://dl.doubtnut.com/l/_yxT4sgJh56TU


volume of a parallelpiped is

A. 60

B. 80

C. 100

D. 120

Answer: d

Watch Video Solution

59. The volume of a tetrahedron fomed by the coterminus edges

 . Then the volume of the parallelepiped formed by the

coterminus edges  is

A. 6

B. 18

C. 36

→
a ,

→
b and

→
c is3

→
a +

→
b ,

→
b +

→
c and

→
c +

→
a

https://dl.doubtnut.com/l/_yxT4sgJh56TU
https://dl.doubtnut.com/l/_ShSiRnCdRvKl


D. 9

Answer: c

Watch Video Solution

60. If  are three mutually orthogonal unit vectors , then the

triple product  equals

A. 0

B. 1 or -1

C. 1

D. 3

Answer: b

Watch Video Solution

→
a ,

→
b and

→
c

[→
a +

→
b +

→
c

→
a +

→
b

→
b +

→
c ]

https://dl.doubtnut.com/l/_ShSiRnCdRvKl
https://dl.doubtnut.com/l/_91t0SSb5MFa3


61. vector  are perpendicular to vectors

 and satifies the condition 

 then vector  is equal to 



 
 
  none of these

A. 7,5,1

B. (-7, -5, -1)

C. 1,1,-1

D. none of these

Answer: a

Watch Video Solution

→
c

→
a = (2, − 3, 1) and

→
b = (1, − 2, 3)

→
c . ( î + 2ĵ − 7k̂) = 10

→
c

(a)(7, 5, 1) (b)( − 7, − 5, − 1) (c)(1, 1, − 1) (d)

62. Given

then find the value of .

→
a = xî + yĵ + 2k̂,

→
b = î − ĵ + k̂,

→
c = î + 2ĵ,

→
a ⊥

→
b ,

→
a .

→
c = 4

[→
a

→
b

→
c ]

https://dl.doubtnut.com/l/_5szHxlaGUtDH
https://dl.doubtnut.com/l/_lODilXOhmZ9M


A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

[
→
a

→
b

→
c ]

2

= ∣
∣
→
a ∣

∣

[
→
a

→
b

→
c ] = ∣

∣
→
a ∣

∣

[
→
a

→
b

→
c ] = 0

[
→
a

→
b

→
c ] = 0

63. Let

 gve

three non-zero vectors such that  is a unit vector perpendicular to both

. If the angle between , then prove that 

A. 0

B. 1

→
a = a1 î + a2 ĵ + a3k̂,

→
b = b2 ĵ + b3k̂ and

→
c = c1 î + c2 ĵ + c3k̂

→
c

→
a and

→
b

→
a and

→
b is

π

6
∣
∣
∣
∣

a1 a2 a3

b1 b2 b3

c1 c2 c3

∣
∣

∣
∣

p = (a2
1 + a2

2 + a2
3)(b

2
1 + b2

2 + b2
3)

1

4

https://dl.doubtnut.com/l/_lODilXOhmZ9M
https://dl.doubtnut.com/l/_KAkpfxKqUHe6


C. 

D. 

Answer: c

Watch Video Solution

(a2
1 + a2

2 + a2
3)(b

2
1 + b2

2 + b2
3)

1

4

(a2
1 + a2

2 + a2
3)(b

2
1 + b2

2 + b2
3)

3

4

64. Let  be four non -zero vectors such that 

 then [a b c] is

equal to

A. |a||b||c|

B. 

C. 0

D. none of these

Answer: c

Watch Video Solution

→
r ,

→
a ,

→
b and

→
c

→
r .

→
a − 0,

∣
∣
∣
→
r ×

→
b

∣
∣
∣

= ∣
∣
→
r ∣

∣
∣
∣
∣

→
b

∣
∣
∣

and ∣
∣
→
r ×

→
c ∣

∣ = ∣
∣
→
r ∣

∣
→
c

∣
∣
∣

−|a||b||c|

https://dl.doubtnut.com/l/_KAkpfxKqUHe6
https://dl.doubtnut.com/l/_ZqtaIUd9dRr9


65. If  and  are such that ,

angle between  and  is ,  and 

then the angle between  and  is

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

→
a ,

→
b

→
c [

→
a  

→
b  

→
c ] = 1,

→
c = λ(

→
a ×

→
b )

→
c

→
b 2π/3 ∣

∣
→
a ∣

∣ = √2,
∣
∣
∣

→
b

∣
∣
∣

= √3 ∣
∣
→
c ∣

∣ =
1

√3
→
a

→
b

π

6

π

4

π

3

π

2

66. If

is equal to

4
→
a + 5

→
b + 9

→
c = 0  then (

→
a ×

→
b ) × [(

→
b ×

→
c ) × (

→
c ×

→
a )]

https://dl.doubtnut.com/l/_ZqtaIUd9dRr9
https://dl.doubtnut.com/l/_EHUU4KF2NNgC
https://dl.doubtnut.com/l/_iI4XG91jSMNG


A. a vector perpendicular to the plane of 

B. a scalar quantity

C. 

D. none of these

Answer: c

Watch Video Solution

→
a ,

→
b and

→
c

→
0

67. value of  is always equal to

A. 

B. `(veca.vecc)[veca vecb vecd]

C. 

D. none of these

Answer: a

Watch Video Solution

[
→
a ×

→
b

→
a ×

→
c

→
d ]

(
→
a .

→
d )[

→
a

→
b

→
c ]

(
→
a .

→
b )[

→
a

→
b

→
d ]

https://dl.doubtnut.com/l/_iI4XG91jSMNG
https://dl.doubtnut.com/l/_3QvmnHOEKOjx


68. Let  be mutually perpendicular unit vectors. Then for ant

arbitrary .

A. 

B. 

C. 

D. none of these

Answer: a

Watch Video Solution

â and b̂

→
r

→
r = (

→
r . â)â + (

→
r . b̂)b̂ + (

→
r . (

→
a × b̂))(â × b̂)

→
r = (

→
r . â) − (

→
r . b̂)b̂ − (

→
r . (

→
a × b̂))(â × b̂)

→
r = (

→
r . â)â − (

→
r . b̂)b̂ − (

→
r . (

→
a × b̂))(â × b̂)

69. Let  and  be unit vectors that are perpendicular to each other,

then  is equal to

A. 1

B. 0

→
a

→
b

[
→
a + (

→
a ×

→
b ) + (

→
a ×

→
b )]

https://dl.doubtnut.com/l/_3QvmnHOEKOjx
https://dl.doubtnut.com/l/_iBmfya1pPt5z
https://dl.doubtnut.com/l/_bqaXI7PszNEy


C. 

D. none of these

Answer: a

Watch Video Solution

−1

70.  are two vectors such that 

Vecb vecc  then find angle between 

.

A. A

B. B

C. C

D. D

Answer: d

Watch Video Solution

→
a and

→
b ∣

∣
→
a ∣

∣ = 1,
∣
∣
∣

→
b

∣
∣
∣

= 4 and
→
a .

= 2. If = (2
→
a ×

→
b ) − 3

→
b

→
b and

→
c

π

3

π

6

3π

4

5π

6

https://dl.doubtnut.com/l/_bqaXI7PszNEy
https://dl.doubtnut.com/l/_0SKPJKyxAztd


71. If  and  are unit vectors, then for any arbitary vector

 is always

equal to

Watch Video Solution

→
b

→
c

→
a , (((

→
a ×

→
b ) + (

→
a ×

→
c )) × (

→
b ×

→
c )). (

→
b −

→
c )

72. If  is

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

→
a .

→
b = β and

→
a ×

→
b =

→
c ,  then 

→
b

(β
→
a −

→
a ×

→
c )

∣
∣
→
a ∣

∣
2

(β
→
a +

→
a ×

→
c )

∣
∣
→
a ∣

∣
2

(β
→
c +

→
a ×

→
c )

∣
∣
→
a ∣

∣
2

(β
→
c +

→
a ×

→
c )

∣
∣
→
a ∣

∣
2

https://dl.doubtnut.com/l/_0SKPJKyxAztd
https://dl.doubtnut.com/l/_UeIWRLIXsRKd
https://dl.doubtnut.com/l/_TLxW51n4WZCH


73. If  and at least one

of a,b and c is non zero then vectors  are (A) parallel (B)

coplanar (C) mutually perpendicular (D) none of these

A. parallel

B. coplanar

C. mutually perpendicular

D. none of these

Answer: b

Watch Video Solution

a(
→
α ×

→
β ) = b(

→
β ×

→
γ ) + c(

→
γ ×

→
α ) =

→
0

→
α ,

→
β ,

→
γ

74. if  are non-

zero vectors, then

A.  can be coplanar

(
→
a ×

→
b ) × (

→
b ×

→
c ) =

→
b ,  where 

→
a ,

→
b and

→
c

→
a ,

→
b and

→
v

https://dl.doubtnut.com/l/_TLxW51n4WZCH
https://dl.doubtnut.com/l/_gWsUFiCYnxyh
https://dl.doubtnut.com/l/_URp8dUTWyxjN


B.  must be coplanar

C.  cannot be coplanar

D. none of these

Answer: c

Watch Video Solution

→
a ,

→
b and

→
c

→
a ,

→
b and

→
c

75. If  for some non zero vector 

 are non coplanar, then the area of the triangle whose

vertices are  is

A. 

B. 

C. 

D. none of these

Answer: c

→
r .

→
a =

→
r .

→
b =

→
r .

→
c =

1

2
→
r and

→
a ,

→
b ,

→
c

A(
→
a ), B(

→
b ) and C(

→
c )

∣
∣
∣
[

→
a

→
b

→
c ]

∣
∣
∣

∣
∣
→
r ∣

∣

∣
∣
∣
[

→
a

→
b

→
c ]

→
r

∣
∣
∣

https://dl.doubtnut.com/l/_URp8dUTWyxjN
https://dl.doubtnut.com/l/_biVsteMy70e7


Watch Video Solution

76. A vector of magnitude 10
 along the normal to the curve


 at its point 
 can be
 
 b. 


c. 
d. 

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

3x2 + 8xy + 2y2 − 3 = 0 P (1, 0) 6 î + 8ĵ

−8 î + 3ĵ 6 î − 8ĵ 8 î + 6ĵ

6 î + 8ĵ

−8 î + 3ĵ

6 î − 8ĵ

8 î + 6ĵ

77. If  are two unit vectors inclined at an angle  then 

 is equal to (a) 
(b) 
(c) 
(d) 

→
a and

→
b

π

3

{
→
a × (

→
b +

→
a ×

→
b )}.

→
b −

3

4

1

4

3

4

1
2

https://dl.doubtnut.com/l/_biVsteMy70e7
https://dl.doubtnut.com/l/_k0elqK1xbkk2
https://dl.doubtnut.com/l/_87qFnlyHgo6j


A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

−3

4

1

4

3

4

1

2

78. If  are othogonal unit vectors, then for a vector  non -

coplanar with  vector  is equal to

A. 

B. 

C. 

D. none of these

Answer: a

→
a and

→
b

→
r

→
a and

→
b

→
r ×

→
a

[
→
r

→
a

→
b ]

→
b − (

→
r .

→
b )(

→
b ×

→
a )

[
→
r

→
a

→
b ](

→
a +

→
b )

[
→
r

→
a

→
b ]

→
a + (

→
r .

→
a )

→
a ×

→
b

https://dl.doubtnut.com/l/_87qFnlyHgo6j
https://dl.doubtnut.com/l/_ZPK2qsjrAIJU


Watch Video Solution

79. If  are any three non- coplanar vectors then the equation 

has roots

A. real and distinct

B. real

C. equal

D. imaginary

Answer: c

Watch Video Solution

→
a +

→
b ,

→
c

[
→
b ×

→
c

→
c ×

→
a

→
a ×

→
b ]x2 + [

→
a +

→
b

→
b +

→
c

→
c +

→
a ]x + 1 + [

→
b −

→
c

80. Sholve the simultasneous vector equations for

→
x and

→
y :

→
x +

→
c ×

→
y =

→
a and

→
y +

→
c ×

→
x =

→
b ,

→
c ≠ 0

https://dl.doubtnut.com/l/_ZPK2qsjrAIJU
https://dl.doubtnut.com/l/_9zTdYpYJKals
https://dl.doubtnut.com/l/_kfVaBkBJal3d


A. 

B. 

C. 

D. none of these

Answer: b

Watch Video Solution

→
x =

→
b ×

→
c +

→
a + (

→
c .

→
a )

→
c

1 +
→
c .

→
c

→
x =

→
c ×

→
b +

→
b + (

→
c .

→
a )

→
c

1 +
→
c .

→
c

→
y =

→
a ×

→
c +

→
b + (

→
c .

→
b )

→
c

1 +
→
c .

→
c

81. The condition for equations  to be

consistent is

A. 

B. 

C. 

D. 

→
r ×

→
a =

→
b and

→
r ×

→
c =

→
d

→
b .

→
c =

→
a .

→
d

→
a .

→
b =

→
c .

→
d

→
b .

→
c +

→
a .

→
d = 0

→
a .

→
b +

→
c .

→
d = 0

https://dl.doubtnut.com/l/_kfVaBkBJal3d
https://dl.doubtnut.com/l/_8PPtpPgdSI60


Answer: c

Watch Video Solution

82. If ,  then  + 

+  is equal to

Watch Video Solution

→
a = 2 î + ĵ + k̂

→
b = î + 2ĵ + 2k̂ [

→
a

→
b

→
i ] î [

→
a

→
b

→
j ]ĵ

[
→
a

→
b k̂]k

83. If

A. 

B. 

C. 

D. 

Answer: a

→
a = 2 î + ĵ + k̂,

→
b = î + 2ĵ + 2k̂,

→
c = î + ĵ + 2k̂ and (1 + α) î + β(1

−2, − 4, −
2

3

2, − 4,
2

3

−2, 4,
2

3

2, 4, −
2

3

https://dl.doubtnut.com/l/_8PPtpPgdSI60
https://dl.doubtnut.com/l/_bPA8Ei1bOYvM
https://dl.doubtnut.com/l/_lDknUfwhsxqS


Watch Video Solution

84. Let

 be

two variable vectors . Then  are

A. collinear for unique value of x

B. perpendicular for infinte values of x.

C. zero vectors for unique value of x

D. none of these

Answer: b

Watch Video Solution

(
→
a (x) = (sinx) î + (cos x) ĵ and

→
b (x) = (cos 2x) î + (sin 2x) ĵ

(x ∈ R)
→
a (x) and

→
b (x)

85. For any vectors

is always equal to

→
a and

→
b , (

→
a × î) + (

→
b × î) + (

→
a × ĵ). (

→
b × ĵ) + (

→
a × k̂). (

→
b

https://dl.doubtnut.com/l/_lDknUfwhsxqS
https://dl.doubtnut.com/l/_bndoZOeXtu0H
https://dl.doubtnut.com/l/_SGUZyQx0WWzv


A. 

B. 

C. zero

D. none of these

Answer: b

Watch Video Solution

→
a .

→
b

2
→
a . V ecb

86. If  are three non coplanar vectors and  is any vector

in space, then

A. 

B. 

C. 

D. none of these

→
a ,

→
b and

→
c

→
r

(
→
a ×

→
b ) × (

→
r ×

→
c ) + (

→
b ×

→
c ) × (

→
r ×

→
a ) + (

→
c ×

→
a ) × (

→
r

[
→
a

→
b

→
c ]

→
r

2[
→
a

→
b

→
c ]

→
r

3[
→
a

→
b

→
c ]

→
r

https://dl.doubtnut.com/l/_SGUZyQx0WWzv
https://dl.doubtnut.com/l/_aAW5piGaB12U


Answer: b

Watch Video Solution

87. If

are three non- coplanar vectors then the value of the expression

 is 
 
 


A. 3

B. 2

C. 1

D. 0

Answer: a

Watch Video Solution

→
p = ,

→
q = and

→
r = ,   where 

→
a ,

→
b a

→
b ×

→
c

[
→
a

→
b

→
c ]

→
c ×

→
a

[
→
a

→
b

→
c ]

→
a ×

→
b

[
→
a

→
b

→
c ]

(
→
a +

→
b +

→
c ). (

→
p +

→
q +

→
r ) (a)3 (b)2 (c)1 (d)0

https://dl.doubtnut.com/l/_aAW5piGaB12U
https://dl.doubtnut.com/l/_Vcy9bPPzKV4y
https://dl.doubtnut.com/l/_sxoYobOyRbb1


88. 
 are the vertices of
 triangle 
 and 


 is any point in the plane
 of triangle 
 then


 is always equal to
a. zero b. 
 c. 


d. none of these

A. zero

B. 

C. 

D. none of these

Answer: b

Watch Video Solution

A(
→
a ), B(

→
b )andC(

→
c ) ABC

R(
→
r ) ABC,

r

.

→
a ×

→
b +

→
b ×

→
c +

→
c ×

→
a [

→
a

→
b

→
c ]

−[
→
a

→
b

→
c ]

[
→
a

→
b

→
c ]

−[
→
a

→
b

→
c ]

89. If  are non- coplanar vectors and  is

perpendicular to  , then the value of 

 is equal to

→
a ,

→
b and

→
c

→
a ×

→
c

→
a × (

→
b ×

→
c )

[
→
a × (

→
b ×

→
c )] ×

→
c

https://dl.doubtnut.com/l/_sxoYobOyRbb1
https://dl.doubtnut.com/l/_ULAyN1NxneaT


A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

[
→
a

→
b

→
c ]

→
c

[
→
a

→
b

→
c ]

→
b

→
0

[
→
a

→
b

→
c ]

→
a

90. If 
be the volume of a
tetrahedron and 
be the volume of another

tetrahedran formed by the centroids of faces of the previous tetrahedron

and 
is equal to
a. 
b. 
c. 
d. 

A. 9

B. 12

C. 27

D. 81

V V '

V = KV ′ , thenK 9 12 27 81

https://dl.doubtnut.com/l/_ULAyN1NxneaT
https://dl.doubtnut.com/l/_HOL5hc8hSCeU


Answer: c

Watch Video Solution

91.  

 is equal to ( where  are non -

zero non- colanar vectors).
   

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

[(
→
a ×

→
b ) × (

→
b ×

→
c ) (

→
b ×

→
c ) × (

→
c ×

→
a )

(
→
c ×

→
a ) × (

→
a ×

→
b )]

→
a ,

→
b and

→
c

(a)[
→
a

→
b

→
c ]

2

(b)[
→
a

→
b

→
c ]

3

(c)[
→
a

→
b

→
c ]

4

(d)[
→
a

→
b

→
c ]

[
→
a

→
b

→
c ]

2

[
→
a

→
b

→
c ]

3

[
→
a

→
b

→
c ]

4

[
→
a

→
b

→
c ]

https://dl.doubtnut.com/l/_HOL5hc8hSCeU
https://dl.doubtnut.com/l/_JJluhfgMxIgY
https://dl.doubtnut.com/l/_bV0hh3rHYowq


92. If

is equal to

A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

→
r = x1(

→
a ×

→
b ) + x2(

→
b ×

→
a ) + x3(

→
c ×

→
d ) and 4[

→
a

→
b

→
c ] = 1

→
r . (

→
a +

→
b +

→
c )

1

2

→
r . (

→
a +

→
b +

→
c )

1

4

2
→
r . (

→
a +

→
b +

→
c )

4
→
r . (

→
a +

→
b +

→
c )

93. If the vectors  and  are perpendicular to each other then a vector

 in terms of  and  satisfying the equations 

and  is

A. 

→
a

→
b

→
v

→
a

→
b

→
v .

→
a = 0,

→
v .

→
b = 1

[→
v

→
a

→
b ] = 1

+

→
b

∣
∣
∣

→
b

∣
∣
∣

2

→
a ×

→
b

∣
∣
∣
→
a ×

→
b

∣
∣
∣

2

https://dl.doubtnut.com/l/_bV0hh3rHYowq
https://dl.doubtnut.com/l/_gwx7VDizCpxN


B. 

C. 

D. none of these

Answer: a

Watch Video Solution

+

→
b

∣
∣
∣

→
b

∣
∣
∣

→
a ×

→
b

∣
∣
∣
→
a ×

→
b

∣
∣
∣

2

+

→
b

∣
∣
∣

→
b

∣
∣
∣

→
a ×

→
b

∣
∣
∣
→
a ×

→
b

∣
∣
∣

94. If  and  then the

altitude of the parallelepiped formed by the vectors, 

having base formed by  is ( where  is recipocal vector 



 
 


A. 1

B. 

C. 

D. 

→
a ' = î + ĵ,

→
b ' = î − ĵ + 2k̂

→
c ' = 2 î − ĵ − k̂

→
a ,

→
b and

→
c

→
b and

→
c

→
a '

→
a )

(a)1 (b)3√2/2 (c)1/√6 (d)1/√2

3√2/2

1/√6

1/√2

https://dl.doubtnut.com/l/_gwx7VDizCpxN
https://dl.doubtnut.com/l/_DTps8qbNrEx8


Answer: d

Watch Video Solution

95. If  then in the reciprocal system

of vectors  reciprocal  of vector  is

A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

→
a = î + ĵ,

→
b = ĵ + k̂,

→
c = k̂ + î

→
a ,

→
b ,

→
c

→
a

→
a

î + ĵ + k̂

2

î − ĵ + k̂

2

− î − ĵ + k̂

2

î + ĵ − k̂

2

96. If the unit vectors  are inclined of an angle  such that 

 then  in the interval

→
a and

→
b 2θ

∣
∣
∣
→
a −

→
b

∣
∣
∣

< 1 and 0 ≤ θ ≤ π θ

https://dl.doubtnut.com/l/_DTps8qbNrEx8
https://dl.doubtnut.com/l/_7EBGrYOYhvSZ
https://dl.doubtnut.com/l/_9yARannoBVOQ


A. 

B. 

C. 

D. 

Answer: a,b

Watch Video Solution

[0, π/6)

(5π/6, π]

[π/6, π/2]

(π/2, 5π/6]

97.  are non- collinear if 

then

A. x =1

B. x = -1

C. 

D. 

→
b and

→
c

→
a × (

→
b ×

→
c ) + (

→
a .

→
b )

→
b = (4 − 2x − siny)

→
b + (x2 − 1)

→
c and d

y = (4n + 1) , n ∈ I
π

2

y(2n + 1) , n ∈ I
π

2

https://dl.doubtnut.com/l/_9yARannoBVOQ
https://dl.doubtnut.com/l/_95ORlIK17It7


Answer: a,c

Watch Video Solution

98. Let  where  are unit vectors and the vector  is

inclined an anlge  to both

 then

A. 

B. 

C. 

D. 

Answer: a,b,c,d

Watch Video Solution

→
a .

→
b = 0

→
a and

→
b

→
c

θ

→
a and

→
b . If

→
c = m

→
a + n

→
b + p(

→
a ×

→
b ), (m, n, p ∈ R)

α = β

γ2 = 1 − 2α2

γ2 = − cos 2θ

β2 =
1 + cos 2θ

2

https://dl.doubtnut.com/l/_95ORlIK17It7
https://dl.doubtnut.com/l/_hpDbnMzq2y7I


99.  and  are two given vectors. On these vectors as adjacent sides a

parallelogram is constructed. The vector which is the altitude of the

parallelogam and which is perpendicular to  is not equal to

A. 

B. 

C. 

D. 

Answer: a,b,c

Watch Video Solution

→
a

→
b

→
a

→
a −

→
b

(
→
a .

→
b )

∣
∣
→
a ∣

∣
2

{∣
∣
→
a ∣

∣
2→
b − (

→
a .

→
b )

→
a }

1

∣
∣
→
a ∣

∣
2

→
a × (

→
a ×

→
b )

∣
∣
→
a ∣

∣
2

→
a × (

→
b ×

→
a )

∣
∣
∣

→
b

∣
∣
∣

2

100. If  is perpendicular to , we may

have

→
a × (

→
b ×

→
c ) (

→
a ×

→
b ) ×

→
c

https://dl.doubtnut.com/l/_VIieBuQMC7Z8
https://dl.doubtnut.com/l/_at2T8kcG2F0e


A. 

B. 

C. 

D. 

Answer: a,c

Watch Video Solution

(
→
a .

→
c )

∣
∣
∣

→
b

∣
∣
∣

2

= (
→
a .

→
b )(

→
b .

→
c )

→
a .

→
b = 0

→
a .

→
c = 0

→
b .

→
c = 0

101. If 

where  are three non-coplanar vectors, then the value of the

expression  is

Watch Video Solution

→
p = ,

→
q = ,

→
r =

→
b ×

→
c

[→
a

→
b

→
c ]

→
c ×

→
a

[→
a

→
b

→
c ]

→
a ×

→
b

[→
a

→
b

→
b ]

→
a ,

→
b ,

→
c

(
→
a +

→
b +

→
c ). (

→
p +

→
q +

→
r )

102.  " for all " x

in R then (a) vectors  are

a1, a2, a3 ∈ R − {0} and a1 + a2 cos 2x + a3 sin2 x = 0

→
a = a1 î + a2 ĵ + a3k̂ and

→
b = 4 î + 2ĵ + k̂

https://dl.doubtnut.com/l/_at2T8kcG2F0e
https://dl.doubtnut.com/l/_v9uY9CgOEWNj
https://dl.doubtnut.com/l/_U18fIxh3rfpQ


perpendicular to each other (b)vectors

 are parallel to each each

other (c)if vector  is of length  units, then on of

the ordered trippplet  (d)if 

A. vectors  are

perpendicular to each other

B. vectors  are parallel

to each each other

C. if vector  is of length  units, then on of

the ordered trippplet 

D. if 

Answer: a,b,c,d

Watch Video Solution

→
a = a1 î + a2 ĵ + a3k̂ and

→
b = î + ĵ + 2k̂

→
a = a1 î + a2 ĵ + a3k̂ √6

(a1, a2, a3) = (1, − 1, − 2)

2a1 + 3a2 + 6a3 = 26,   then ∣
∣
→
a î + a2 ĵ + a3k̂

∣
∣is2√6

→
a = a1 î + a2 ĵ + a3k̂ and

→
b = 4 î + 2ĵ + k̂

→
a = a1 î + a2 ĵ + a3k̂ and

→
b = î + ĵ + 2k̂

→
a = a1 î + a2 ĵ + a3k̂ √6

(a1, a2, a3) = (1, − 1, − 2)

2a1 + 3a2 + 6a3 + 6a3 = 26,   then ∣
∣
→
a î + a2 ĵ + a3k̂

∣
∣is2√6

https://dl.doubtnut.com/l/_U18fIxh3rfpQ


103. If  are two vectors and angle between them is  , then

A. 

B. 

C.  ( where  is a normal unit vector ) 

D. 

Answer: a,b,c,d

Watch Video Solution

→
a and

→
b θ

∣
∣
∣
→
a ×

→
b

∣
∣
∣

2

+ (
→
a .

→
b )

2

= ∣
∣
→
a ∣

∣
2∣
∣
∣

→
b

∣
∣
∣

2

∣
∣
∣
→
a ×

→
b

∣
∣
∣

2

+ (
→
a .

→
b )

2

, if θ = π/4

→
a ×

→
b = (

→
a . V ecb)n̂ n̂

if θf = π/4

(
→
a ×

→
b ). (

→
a +

→
b ) = 0

104. Let  be two non- zero perpendicular vectors. A vector 

satisfying the equation  can be

A. 

→
a and

→
b

→
r

→
r ×

→
b =

→
a

→
b −

→
a ×

→
b

∣
∣
∣

→
b

∣
∣
∣

2

https://dl.doubtnut.com/l/_r8Dm3tBWFPrT
https://dl.doubtnut.com/l/_gA6XM4JUQFRg


B. 

C. 

D. 

Answer: a,b,cd,

Watch Video Solution

2
→
b −

→
a ×

→
b

∣
∣
∣

→
b

∣
∣
∣

2

∣
∣
→
a ∣

∣
→
b −

→
a ×

→
b

∣
∣
∣

→
b

∣
∣
∣

2

∣
∣
∣

→
b

∣
∣
∣

→
b −

→
a ×

→
b

∣
∣
∣

→
b

∣
∣
∣

2

105. If vector

are orthogonal and vector 
 makes an obtuse angle

with
 the z-axis, then the value of 
 is
 



 


A. 

→
b = (tanα, − 1, 2√sinα/2)and

→
c = (tanα, tanα, − )

3

√sinα/2
→
a = (1, 3, sin 2α)

α a. α = (4n + 1)π + tan− 1 2

b. α = (4n + 1)π − tan− 1 2 c. α = (4n + 2)π + tan− 1 2

d. α = (4n + 2)π − tan− 1 2

α = (4n + 1)π + tan− 1 2

https://dl.doubtnut.com/l/_gA6XM4JUQFRg
https://dl.doubtnut.com/l/_FUXFQXRnevWY


B. 

C. 

D. 

Answer: b,d

Watch Video Solution

α = (4n + 1)π − tan− 1 2

α = (4n + 2)π + tan− 1 2

α = (4n + 2)π − tan− 1 2

106. Let  be a unit vector satisfying

, then


 (b)  (c)

 (d)

A. 

B. 

C. 

D. 

→
r

→
r ×

→
a =

→
b ,  where ∣

∣
→
a ∣

∣ = √3 and
∣
∣
∣

→
b

∣
∣
∣

= √2

(a)
→
r = (

→
a +

→
a ×

→
b )

2

3
→
r = (

→
a +

→
a ×

→
b )

1

3

→
r = (

→
a −

→
a ×

→
b )

2

3
→
r = ( −

→
a +

→
a ×

→
b )

1

3

→
r = (

→
a +

→
a ×

→
b )

2

3

→
r = (

→
a +

→
a ×

→
b )

1

3

→
r = (

→
a −

→
a ×

→
b )

2

3

→
r = ( −

→
a +

→
a ×

→
b )

1

3

https://dl.doubtnut.com/l/_FUXFQXRnevWY
https://dl.doubtnut.com/l/_ZM6GnUJME5Lb


Answer: b,d

Watch Video Solution

107. If  are unequal unit vectors such that 

 then angle

 is

A. 0

B. 

C. 

D. 

Answer: b,d

Watch Video Solution

→
a and

→
b

(
→
a −

→
b ) × [(

→
b +

→
a ) × (2

→
a +

→
b )] =

→
a +

→
b

θ  between 
→
a and

→
b

π/2

π/4

π

https://dl.doubtnut.com/l/_ZM6GnUJME5Lb
https://dl.doubtnut.com/l/_nK61QMUdzzfy


108. If  are two unit vectors perpenicualar to each other and 

 then which of the following is (are)

true ?

A. 

B. 

C. 

D. 

Answer: a,d

Watch Video Solution

→
a and

→
b

→
c = λ1

→
a + λ2

→
b + λ3(

→
a ×

→
b ),

λ1 =
→
a .

→
c

λ2 =
∣
∣
∣

→
b ×

→
c

∣
∣
∣

λ3 =
∣
∣
∣
→
a ×

→
b

∣
∣
∣

×
→
c

∣
∣
∣

λ1
→
a + λ2

→
b + λ3(

→
a ×

→
b )

109. If vectors  are non collinear then  is (A) a unit

vector (B) in the plane of  (C) equally inclined to  (D)

perpendicular to 

→
a and

→
b +

→
a

∣
∣
→
a ∣

∣

→
b

∣
∣
∣

→
b

∣
∣
∣

→
a and

→
b

→
a and

→
b

→
a ×

→
b

https://dl.doubtnut.com/l/_pzDzoU5LnYcE
https://dl.doubtnut.com/l/_dxUzzftMklop


A. a unit vector

B. in the plane of 

C. equally inclined to 

D. perpendicular to 

Answer: b,c,d

Watch Video Solution

→
a and

→
b

→
a and

→
b

→
a ×

→
b

110. If  are non - zero vectors such that 

then

A. 

B. 

C. least value of 

D. least value of 

→
a and

→
b

∣
∣
∣
→
a +

→
b

∣
∣
∣

=
∣
∣
∣
→
a − 2

→
b

∣
∣
∣

2
→
a .

→
b =

∣
∣
∣

→
b

∣
∣
∣

2

→
a .

→
b =

∣
∣
∣

→
b

∣
∣
∣

2

→
a . V ecb +   is √2

1

∣
∣
∣

→
b

∣
∣
∣

2

+ 2

→
a .

→
b +  is √2 − 1

1

∣
∣
∣

→
b

∣
∣
∣

2

+ 2

https://dl.doubtnut.com/l/_dxUzzftMklop
https://dl.doubtnut.com/l/_0oWQXwOVN2hm


Answer: a,d

Watch Video Solution

111. Let  be non- zero vectors aned 

.vectors 

 are equal . Then

A.  ar orthogonal

B.  are collinear

C.  ar orthogonal

D.  is a scalar

Answer: b,d

Watch Video Solution

→
a

→
b and

→
c

→
V 1 =

→
a × (

→
b ×

→
c ) and

→
V 2 = (

→
a ×

→
b ) ×

→
c

→
V 1 and

→
V 2

→
a and

→
b

→
a and

→
c

→
b and

→
c

→
b = λ(

→
a ×

→
c )  when λ

https://dl.doubtnut.com/l/_0oWQXwOVN2hm
https://dl.doubtnut.com/l/_KzevvbOaCtVg


112. Vectors  satisfying the vector equation 

. where veca and  are

given vectosrs, are

A. 

B. 

C. 

D. 

Answer: b,c,

Watch Video Solution

→
A and

→
B

→
A +

→
B =

→
a ,

→
A ×

→
B =

→
b and

→
A .

→
a = 1

→
b

→
A =

(
→
a ×

→
b ) −

→
a

a2

→
B =

(
→
b ×

→
a ) +

→
a (a2 − 1)

a2

→
A =

(
→
a ×

→
b ) +

→
a

a2

→
B =

(
→
b ×

→
a ) −

→
a (a2 − 1)

a2

113. A vector  is equally inclined to three vectors

 Let  be

three vectors in the plane of  respectively. Then

→
d

→
a = î − ĵ + k̂,

→
b = 2 î + ĵ and

→
c = 3ĵ − 2k̂.

→
x ,

→
y and

→
z

→
a ,

→
b ;

→
b ,

→
;

→
c ,

→
a ,

https://dl.doubtnut.com/l/_qvysI0fnT9Y4
https://dl.doubtnut.com/l/_3ObWVPWI9txa


A. 

B. 

C. 

D. , where 

Answer: c.d

Watch Video Solution

→
x .

→
d = − 1

→
y .

→
d = 1

→
z .

→
d = 0

→
r .

→
d = 0

→
r = λ

→
x + μ

→
y + δ

→
z

114. Vectors perpendicular to  and in the plane of 

 are (A)  (B)  (C) 

 (D) 

A. 

B. 

C. 

D. 

î − ĵ − k̂

î + ĵ + k̂ and − î + ĵ + k̂ î + k̂ 2 î + ĵ + k̂

3 î + 2ĵ + k̂ −4 î − 2ĵ − 2k̂

î + k̂

2 î + ĵ + k̂

3 î + 2ĵ + k̂

−4 î − 2ĵ − 2k̂

https://dl.doubtnut.com/l/_3ObWVPWI9txa
https://dl.doubtnut.com/l/_j4LvkiOc0lFy


Answer: b,d

Watch Video Solution

115. If the sides  of an equilateral triangle ABC lying in the xy-plane is 

 then the side  can be (A)  (B)  (C) 

 (D) 

A. 

B. 

C. 

D. 

Answer: b,d

Watch Video Solution

−−→
AB

3 î
−−→
CB − ( î − √3)

3

2
( î − √3)

3

2

− ( î + √3)
3

2
( î + √3)

3

2

− ( î − √3ĵ)
3

2

− ( î − √3ĵ)
3

2

− ( î + √3ĵ)
3

2

( î + √3ĵ)
3

2

https://dl.doubtnut.com/l/_j4LvkiOc0lFy
https://dl.doubtnut.com/l/_3PlZfMBknCPy


116. Let  be a unit vector and  a non zero vector non parallel to . Find

the angles of the triangle tow sides of which are represented by the

vectors. 

A. 

B. 

C. 

D. tant^(-1)(1)`

Answer: a,b,c

Watch Video Solution

â b̂
→
a

√3( ×̂
→
b ) and

→
b − (â.

→
b )â

tan− 1(√3)

tan− 1(1/√3)

cot − 1(0)

117.  are unimodular and coplanar. A unit vector  is

perpendicualt to them ,  ,

and the angle between  then  is

A. 

→
a ,

→
b and

→
c

→
d

(
→
a ×

→
b ) × (

→
c ×

→
d ) = î − ĵ + k̂

1

6

1

3

1

3
→
a and

→
b is30∘ →

c

( î − 2ĵ + 2k̂)/3

https://dl.doubtnut.com/l/_9C4UY6ZmhwDe
https://dl.doubtnut.com/l/_jiWRHu8CnEEr


B. 

C. 

D. 

Answer: a,b

Watch Video Solution

( − î + 2ĵ − 2k̂)/3

( − î + 2ĵ − k̂)/3

( − 2 î − 2ĵ + k̂)/3

118. If 

A. 

B. 

C. 

D. 

Answer: c,d

Watch Video Solution

→
a + 2

→
b + 3

→
c =

→
0  then 

→
a ×

→
b +

→
b ×

→
c +

→
c ×

→
a =

2(
→
a ×

→
b )

6(
→
b ×

→
c )

3(
→
c ×

→
a )

→
0

https://dl.doubtnut.com/l/_jiWRHu8CnEEr
https://dl.doubtnut.com/l/_acyTFnDpm9Ni
https://dl.doubtnut.com/l/_DNQDcS3yJohL


119. Let  and  be two non-collinear unit vectors. If

 and , then  is

A. 

B. 

C. 

D. none of these

Answer: b,d

Watch Video Solution

→
a

→
b

→
u =

→
a − (

→
a .

→
b )

→
b

→
v =

→
a ×

→
b ∣

∣
→
v ∣

∣

∣
∣
→
u ∣

∣

∣
∣
→
u ∣

∣ +
∣
∣
∣
→
u .

→
b

∣
∣
∣

∣
∣
→
u ∣

∣ + ∣
∣
→
u .

→
a ∣

∣

120. if  then (a) 


(b) 
(c) 
(d) 

A. 

B. 

C. 

→
a ×

→
b =

→
c ,

→
b ×

→
c =

→
a ,   where 

→
c ≠

→
0

∣
∣
→
a ∣

∣ = ∣
∣
→
c ∣

∣
∣
∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣

∣
∣
∣

→
b

∣
∣
∣

= 1 ∣
∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣

= ∣
∣
→
c ∣

∣ = 1

∣
∣
→
a ∣

∣ = ∣
∣
→
c ∣

∣

∣
∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣

∣
∣
∣

→
b

∣
∣
∣

= 1

https://dl.doubtnut.com/l/_DNQDcS3yJohL
https://dl.doubtnut.com/l/_ahOmNAo3jqXg


D. 

Answer: a,c

Watch Video Solution

∣
∣
→
a ∣

∣ =
→
b | = |

→
c ∣ = 1

121. Let  be three non- coplanar vectors and  be a non -

zero , which is perpendicular to

. Then

A. 

B. 

C. minimum value of 

D. minimum value of 

Answer: b,d

→
a ,

→
b , and

→
c

→
d

(
→
a +

→
b +

→
c ). Now

→
d = (

→
a ×

→
b )sinx + (

→
b ×

→
c )cos y + 2(

→
c ×

→

= 2

→
d . (

→
a +

→
c )

[
→
a

→
b

→
c ]

= − 2

→
d . (

→
a +

→
c )

[
→
a

→
b

→
c ]

x2 + y2isπ2 /4

x2 + y2is5π2 /4

https://dl.doubtnut.com/l/_ahOmNAo3jqXg
https://dl.doubtnut.com/l/_uku40xaR5Qv6


Watch Video Solution

122. If 
 are three unit vecrtors
 such that 


 being non-parallel 
 angle

between 
 is 
b. 
c. a. angle

between 
is 
d. a. angle between 
is

A. angle between 

B. angle between 

C. angle between 

D. angle between 

Answer: b,c

Watch Video Solution

→
a ,

→
b , and ↔ c

→
a × (

→
b ×

→
c ) =

→
b , then(

→
b and

→
c

1

1
)

→
a and

→
b π/3 a n g l eb e t w e e n

→
a and

→
c i sπ/3

→
a and

→
b π/2

→
a and

→
c π/2

→
a and

→
b isπ/3

→
a and

→
c isπ/3

→
a and

→
b isπ/2

→
a and

→
c isπ/2

https://dl.doubtnut.com/l/_uku40xaR5Qv6
https://dl.doubtnut.com/l/_oPxOD006dfLD


123. If in triangle ABC,

 , then



 (b) 
 (c)projection of

AC on BC is equal to BC (d) projection of AB on BC is equal to AB

A. 

B. 

C. projection of AC on BC is equal to BC

D. projection of AB on BC is equal to AB

Answer: a,b,c

Watch Video Solution

−−→
AB = − and

−−→
AC = ,  where ∣

∣
→
u ∣

∣ ≠ ∣
∣
→
v ∣

∣

→
u

∣
∣
→
u ∣

∣

→
v

∣
∣
→
v ∣

∣

2
→
u

∣
∣
→
u ∣

∣

(a)1 + cos 2A + cos 2B + cos 2C = 0 sinA = cosC

1 + cos 2A + cos 2B + cos 2C = 0

sinA = cosC

124.  is equal to

Watch Video Solution

[
→
a ×

→
b  

→
c ×

→
d  

→
e ×

→
f ]

https://dl.doubtnut.com/l/_LIdZrgnhqMLG
https://dl.doubtnut.com/l/_T9R7auFgUOsx
https://dl.doubtnut.com/l/_gGIkdWCrsaou


125. The scalars l and m such that

 are given vectors, are equal to

A. 

B. 

C. 

D. 

Answer: a,c

Watch Video Solution

l
→
a + m

→
b =

→
c ,  where 

→
a ,

→
b and

→
c

l =

(
→
c ×

→
b ). (

→
a ×

→
b )

(
→
a ×

→
b )

2

l =

(
→
c ×

→
a ). (

→
b ×

→
a )

(
→
b ×

→
a )

m =

(
→
c ×

→
a ). (

→
b ×

→
a )

(
→
b ×

→
a )

2

m =

(
→
c ×

→
a ). (

→
b ×

→
a )

(
→
b ×

→
a )

126. If  then which of the

following may be true ?

(
→
a ×

→
b ) × (

→
c ×

→
d ). (

→
a ×

→
d ) = 0

https://dl.doubtnut.com/l/_gGIkdWCrsaou
https://dl.doubtnut.com/l/_8uBleFZJ06YR


A.  are nenessarily coplanar

B.  lies in the plane of 

C.  lies in the plane of 

D.  lies in the plane of 

Answer: b,c,d

Watch Video Solution

→
a ,

→
b ,

→
c and

→
d

→
a

→
c and

→
d

→
b

→
a and

→
d

→
c

→
a and

→
d

127. 
 are four points such that 

If 
 intersects 
 at some point 
 then
 a. 
 b. 
 c. 


d. 

A. (a) 

B. (b) 

C. (c) m= n

D. (d) 

A, B, CandD

→
A B = m(2 î − 6ĵ + 2k̂),

→
BC = ( î − 2ĵ)and

→
C D = n( − 6 î + 15ĵ − 3k̂

CD AB E, m ≥ 1/2 n ≥ 1/3

m = n m < n

m ≥ 1/2

n ≥ 1/3

m < n

https://dl.doubtnut.com/l/_8uBleFZJ06YR
https://dl.doubtnut.com/l/_78z8iugMxGue


Answer: a,b

Watch Video Solution

128. If the vectors  are non -coplanar and  are distinct

scalars such that 

 then

A. 

B. b) roots of the equation  are equal

C. c)

D. d)

Answer: a,b,d

Watch Video Solution

→
a ,

→
b ,

→
c l, m, n

[ l
→
a + m

→
b + n

→
c l

→
b + m

→
c + n

→
a l

→
c + m

→
a + n

→
b ] = 0

a)l + m + n = 0

lx2 + mx + n = 0

l2 + m2 + n2 = 0

l3 + m2 + n3 = 3lmn

https://dl.doubtnut.com/l/_78z8iugMxGue
https://dl.doubtnut.com/l/_S16VsuwaWn0J


129. Let  and 

be three coplnar vectors with , and . Then  is

perpendicular to

A. 

B. 

C. 

D. none of these

Answer: a,b,c

Watch Video Solution

→
α = aî + bĵ + ck̂,

→
β = bî + cĵ + ak̂

→
γ = cî + aĵ + bk̂

a ≠ b
→
v = î + ĵ + k̂

→
v

→
α

→
β

→
γ

130. if vectors  from a left -

handed system, then  is

A. a)

B. b)

→
A = 2 î + 3ĵ + 4k̂,

→
B = î + ĵ + 5k̂ and

→
C

→
C

11 î − 6ĵ − k̂

−11 î − 6ĵ − k̂

https://dl.doubtnut.com/l/_p32wj2H5Zdi2
https://dl.doubtnut.com/l/_rbzohfllB99v


C. c)

D. d)

Answer: b,d

Watch Video Solution

−11 î − 6ĵ + k̂

−11 î + 6ĵ − k̂

131. If  and , 

is 

(a)parallel to 
 (b)orthogonal to 


 (c)orthogonal to 

(d)orthogonal to 

A. parallel to 

B. orthogonal to 

C. orthogonal to 

D. orthogonal to 

→
a = xî + yĵ + zk̂,

→
b = yî + zĵ + xk̂

→
c = zî + xĵ + yk̂

 then 
→
a × (

→
b ×

→
c )

(y − z) î + (z − x) ĵ + (x − y)k̂

î + ĵ + k̂ (y + z) î + (z + x) ĵ + (x + y)k̂

x î + yĵ + zk̂

(y − z) î + (z − x) ĵ + (x − y)k̂

î + ĵ + k̂

(y + z) î + (z + x) ĵ + (x + y)k̂

x î + yĵ + zk̂

https://dl.doubtnut.com/l/_rbzohfllB99v
https://dl.doubtnut.com/l/_P2ZP3wFAYiI9


Answer: a,b,c,d

Watch Video Solution

132. If  then

A. 

B. 

C. 

D. 

Answer: a,c,d

Watch Video Solution

→
a × (

→
b ×

→
c ) = (

→
a ×

→
b ) ×

→
c

(
→
c ×

→
a ) ×

→
b =

→
0

→
c × (

→
a ×

→
b ) =

→
0

→
b × (

→
c ×

→
a ) =

→
0

→
c ×

→
a ×

→
b =

→
b × (

→
c ×

→
a ) =

→
0

133. A vector  is equally inclined to three vectors

 Let  be

three vectors in the plane of  respectively. Then

→
d

→
a = î − ĵ + k̂,

→
b = 2 î + ĵ and

→
c = 3ĵ − 2k̂.

→
x ,

→
y and

→
z

→
a ,

→
b ;

→
b ,

→
;

→
c ,

→
a ,

https://dl.doubtnut.com/l/_P2ZP3wFAYiI9
https://dl.doubtnut.com/l/_HioedexVxlsi
https://dl.doubtnut.com/l/_bHvD5zxjsDzX


A. (a) 

B. (b) 

C. (c)

D. (d) 

Answer: a,d

Watch Video Solution

→
z .

→
d = 0

→
x .

→
d = 1

→
y .

→
d = 32

→
r .

→
d = 0,  where 

→
r = λ

→
x + μ

→
y + γ

→
z

134. A parallelogram is constructed on the vectors

 and angle between 

 then the length of a diagonal of the parallelogram is

A. 

B. 

C. 

D. none of these

→
a = 3

→
α −

→
β ,

→
b =

→
α + 3

→
β . If∣

∣
→
α ∣

∣ =
∣
∣
∣

→
β

∣
∣
∣

= 2

→
α and

→
β is

π

3

4√5

4√3

4√7

https://dl.doubtnut.com/l/_bHvD5zxjsDzX
https://dl.doubtnut.com/l/_5U752pJjbadG


Reasoning type

Answer: b,c

Watch Video Solution

1. (a)Statement 1: Vector  is along the bisector of

angle between . 


Statement 2 :  is equally inclined to .

A. (a) Both the statements are true and statement 2 is the correct

explanation for statement 1.

B. (b) Both statements are true but statement 2 is not the correct

explanation for statement 1.

C. (c) Statement 1 is true and Statement 2 is false

D. (d) Statement 1 is false and Statement 2 is true.

Answer: b

→
c = − 5 î + 7ĵ + 2k̂

→
a = î + 2ĵ + 2k̂ and

→
b = 8 î + ĵ − 4k̂

→
c

→
a and

→
b

https://dl.doubtnut.com/l/_5U752pJjbadG
https://dl.doubtnut.com/l/_6W27awSupQej


Watch Video Solution

2. Statement1: A component of vector  in the direction

perpendicular to the direction of vector  

Statement 2: A component of vector in the direction of

A. (a) Both the statements are true and statement 2 is the correct

explanation for statement 1.

B. (b) Both statements are true but statement 2 is not the correct

explanation for statement 1.

C. (c) Statement 1 is true and Statement 2 is false

D. (d)Statement 1 is false and Statement 2 is true.

Answer: c

Watch Video Solution

→
b = 4 î + 2ĵ + 3k̂

→
a = î + ĵ + k̂is î − ĵ

→
a = î + ĵ + k̂is2 î + 2ĵ + 2k̂

https://dl.doubtnut.com/l/_6W27awSupQej
https://dl.doubtnut.com/l/_FVdozXkbnLa3
https://dl.doubtnut.com/l/_dTmgyj6Jrq9B


3. Statement 1: Distance of point D( 1,0,-1) from the plane of points A(

1,-2,0) , B ( 3, 1,2) and C( -1,1,-1) is  

Statement 2: volume of tetrahedron formed by the points A,B, C and D is

A. (a) Both the statements are true and statement 2 is the correct

explanation for statement 1.

B. (b) Both statements are true but statement 2 is not the correct

explanation for statement 1.

C. (c) Statement 1 is true and Statement 2 is false

D. (d) Statement 1 is false and Statement 2 is true.

Answer: d

Watch Video Solution

8

√229

√229

2

4. Let  be a non - zero vector satisfying 

for given non- zero vectors  

→
r

→
r .

→
a =

→
r .

→
b =

→
r .

→
c = 0

→
a

→
b and

→
c

https://dl.doubtnut.com/l/_dTmgyj6Jrq9B
https://dl.doubtnut.com/l/_BQDYD1kaCwzm


Statement 1:  

Statement 2: 

A. Both the statements are true and statement 2 is the correct

explanation for statement 1.

B. Both statements are true but statement 2 is not the correct

explanation for statement 1.

C. Statement 1 is true and Statement 2 is false

D. Statement 1 is false and Statement 2 is true.

Answer: b

Watch Video Solution

[
→
a −

→
b

→
b −

→
c

→
c −

→
a ] = 0

[
→
a

→
b

→
c ] = 0

5. Statement 1: If 

are three mutually perpendicular unit vectors then

 may be mutually

a1 î + a2 ĵ + a3k̂,
→
b î + b2 ĵ + b3k̂ and c1 î + c2 ĵ + c3k̂

a1 î + b1 ĵ + c1k̂, a2 î + b2 ĵ + c2k̂ and a3 î + b3 ĵ + c3k̂

https://dl.doubtnut.com/l/_BQDYD1kaCwzm
https://dl.doubtnut.com/l/_jFdmKStkyI52


perpendicular unit vectors. 

Statement 2 : value of determinant and its transpose are the same.

A. Both the statements are true and statement 2 is the correct

explanation for statement 1.

B. Both statements are true but statement 2 is not the correct

explanation for statement 1.

C. Statement 1 is true and Statement 2 is false

D. Statement 1 is false and Statement 2 is true.

Answer: a

Watch Video Solution

6. Statement 1:

 then

 Statement 2: 

→
A = 2 î + 3ĵ + 6k̂,

→
B = î + ĵ − 2k̂ and

→
C = î + 2ĵ + k̂

∣
∣
∣

→
A × (

→
A × (

→
A ×

→
B)).

→
C

∣
∣
∣

= 243

∣
∣
∣

→
A × (

→
A × (

→
A ×

→
B)).

→
C

∣
∣
∣

=
∣
∣
∣

→
A

∣
∣
∣

2∣
∣
∣
[

→
A

→
B

→
C ]

∣
∣
∣

https://dl.doubtnut.com/l/_jFdmKStkyI52
https://dl.doubtnut.com/l/_9YPY2OYd9OgW


A. Both the statements are true and statement 2 is the correct

explanation for statement 1.

B. Both statements are true but statement 2 is not the correct

explanation for statement 1.

C. Statement 1 is true and Statement 2 is false

D. Statement 1 is false and Statement 2 is true.

Answer: d

Watch Video Solution

7. Statement 1:  arwe three mutually perpendicular unit

vectors and  is a vector such that  are non- coplanar.

If  

Statement 2:  is equally

inclined to .

→
a ,

→
b and

→
c

→
d

→
a ,

→
b ,

→
c and

→
d

[
→
d

→
b

→
c ] = [

→
d

→
a

→
b ] = [

→
d

→
c

→
a ] = 1,  then 

→
d =

→
a +

→
b +

→
c

[
→
d

→
b

→
c ] = [

→
d

→
a

→
b ] = [

→
d

→
c

→
a ] ⇒

→
d

→
a ,

→
b and

→
c

https://dl.doubtnut.com/l/_9YPY2OYd9OgW
https://dl.doubtnut.com/l/_3XfRrmptdEEr


A. (a) Both the statements are true and statement 2 is the correct

explanation for statement 1.

B. (b) Both statements are true but statement 2 is not the correct

explanation for statement 1.

C. (c) Statement 1 is true and Statement 2 is false

D. (d) Statement 1 is false and Statement 2 is true.

Answer: b

Watch Video Solution

8. Consider three vectors  


Statement 1:

 


Statement 2: 

A. (a) Both the statements are true and statement 2 is the correct

explanation for statement 1.

→
a ,

→
b and

→
c

→
a ×

→
b = (( î ×

→
a ).

→
b ) î + ((ĵ ×

→
a ).

→
b )ĵ + (k̂ ×

→
a ).

→
b )k̂

→
c = ( î.

→
c ) î + (ĵ.

→
c )ĵ + (k̂.

→
c )k̂

https://dl.doubtnut.com/l/_3XfRrmptdEEr
https://dl.doubtnut.com/l/_V02yJZ1VLPi6


Comprehension type

B. (b) Both statements are true but statement 2 is not the correct

explanation for statement 1.

C. (c) Statement 1 is true and Statement 2 is false

D. (d) Statement 1 is false and Statement 2 is true.

Answer: a

Watch Video Solution

1. Let  be three unit vectors such that 

Vector  is

A. 

B. 

C. 

→
u ,

→
v and

→
w

→
u +

→
v +

→
w =

→
a ,

→
u × (

→
v ×

→
w ) =

→
b , (

→
u ×

→
v ) ×

→
w =

→
c ,

→
a .

→
u =

→
u

→
a −

→
b +

→
c

2

3

→
a +

→
b +

→
c

4
3

8

3

2
→
a −

→
b +

→
c

1

3

https://dl.doubtnut.com/l/_V02yJZ1VLPi6
https://dl.doubtnut.com/l/_seixwkI0bWqd


D. 

Answer: b

Watch Video Solution

→
a −

→
b +

→
c

4
3

2

3

2. Let  be three unit vectors such that 

Vector  is

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

→
u ,

→
v and

→
w

→
u +

→
v +

→
w =

→
a ,

→
u × (

→
v ×

→
w ) =

→
b , (

→
u ×

→
v ) ×

→
w =

→
c ,

→
a .

→
u =

→
u

2
→
a − 3

→
c

3
→
b − 4c

−4
→
c

→
a +

→
b + 2

→
c

https://dl.doubtnut.com/l/_seixwkI0bWqd
https://dl.doubtnut.com/l/_KU5kbjM7NYry
https://dl.doubtnut.com/l/_umIGNpJF4Ulh


3. Let  be three unit vectors such that 

Vector  is

A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

→
u ,

→
v and

→
w

→
u +

→
v +

→
w =

→
a ,

→
u × (

→
v ×

→
w ) =

→
b , (

→
u ×

→
v ) ×

→
w =

→
c ,

→
a .

→
u =

→
u

(2
→
c −

→
b )

2

3

(
→
a −

→
b −

→
c )

1

3

→
a −

→
b − 2

→
c

1

3

2

3

(
→
c −

→
b )

4

3

4. Vectors  each of magnitude  make angles of  with each

other. If  and 

. Find  in terms of .

Watch Video Solution

→
x ,

→
y ,

→
z √2 600

→
x × (

→
y ×

→
z ) =

→
a ,

→
y × (

→
z ×

→
x ) =

→
b

→
x ×

→
y =

→
c

→
x ,

→
y ,

→
z

→
a ,

→
b ,

→
c

https://dl.doubtnut.com/l/_umIGNpJF4Ulh
https://dl.doubtnut.com/l/_lCGauC33rCiz
https://dl.doubtnut.com/l/_0PjOEV2q38UT


5. Vectors  each of magnitude  make angles of  with each

other. If  and 

. Find  in terms of .

Watch Video Solution

→
x ,

→
y ,

→
z √2 600

→
x × (

→
y ×

→
z ) =

→
a ,

→
y × (

→
z ×

→
x ) =

→
b

→
x ×

→
y =

→
c

→
x ,

→
y ,

→
z

→
a ,

→
b ,

→
c

6. Vectors  each of magnitude  make angles of  with each

other. If  ,  and 

, find vecx, vecy, vecz veca,vecb and vecc`.

A. 

B. 

C. 

D. none of these

Answer: b

Watch Video Solution

→
x ,

→
y ,

→
z √2 600

→
x × (

→
y ×

→
z ) =

→
a

→
y × (

→
z ×

→
x ) =

→
b

−→
× x

→
y =

→
c ∈ termsof

[(
→
a −

→
c ) ×

→
c −

→
b +

→
a ]

1

2

[(
→
a −

→
b ) ×

→
c +

→
b −

→
a ]

1

2

[
→
c × (

→
a −

→
b ) +

→
b +

→
a ]

1

2

https://dl.doubtnut.com/l/_0PjOEV2q38UT
https://dl.doubtnut.com/l/_tYXdQd2RVoYb
https://dl.doubtnut.com/l/_OERdc2kUnBhb


7. If

then find x,y,z in terms of `veca,vecb and gamma.

A. A.

B. B.

C. C .

D. D. none of these

Answer: b

Watch Video Solution

→
x ⋅ x

→
y =

→
a ,

→
y ×

→
z =

→
b ,

→
x .

→
b = γ,

→
x .

→
y = 1 and

→
y .

→
z = 1

[
→
a × (

→
a ×

→
b )]

1

∣
∣
∣
→
a ×

→
b

∣
∣
∣

2

[
→
a ×

→
b −

→
a × (

→
a ×

→
b )]

γ

∣
∣
∣
→
a ×

→
b

∣
∣
∣

2

[
→
a ×

→
b +

→
a × (

→
a ×

→
b )]

γ

∣
∣
∣
→
a ×

→
b

∣
∣
∣

2

8. Vectors  each of magnitude  make angles of  with each

other. If  and 

. Find  in terms of .

→
x ,

→
y ,

→
z √2 600

→
x × (

→
y ×

→
z ) =

→
a ,

→
y × (

→
z ×

→
x ) =

→
b

→
x ×

→
y =

→
c

→
x ,

→
y ,

→
z

→
a ,

→
b ,

→
c

https://dl.doubtnut.com/l/_OERdc2kUnBhb
https://dl.doubtnut.com/l/_jKOImJJHF0KA


A. 

B. 

C. 

D. none of these

Answer: a

Watch Video Solution

→
a ×

→
b

γ

→
a +

→
a ×

→
b

γ

→
a +

→
b +

→
a ×

→
b

γ

9. If

then find x,y,z in terms of `veca,vecb and gamma.

A. 

B. 

C. 

→
x ⋅ x

→
y =

→
a ,

→
y ×

→
z =

→
b ,

→
x .

→
b = γ,

→
x .

→
y = 1 and

→
y .

→
z = 1

[
→
a +

→
b × (

→
a ×

→
b )]

γ

∣
∣
∣
→
a ×

→
b

∣
∣
∣

2

[
→
a +

→
b −

→
a × (

→
a ×

→
b )]

γ

∣
∣
∣
→
a ×

→
b

∣
∣
∣

2

[
→
a +

→
b +

→
a × (

→
a ×

→
b )]

γ

∣
∣
∣
→
a ×

→
b

∣
∣
∣

2

https://dl.doubtnut.com/l/_jKOImJJHF0KA
https://dl.doubtnut.com/l/_lg3CRZwRRmg8


D. none of these

Answer: c

Watch Video Solution

10. Given two orthogonal vectors  each of length unity. Let 

be the vector satisfying the equation . then 

 is equal to

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

→
A and

→
B

→
P

→
P ×

→
B =

→
A −

→
P

→
P

→
P

−
→
P

2
→
B

→
A

https://dl.doubtnut.com/l/_lg3CRZwRRmg8
https://dl.doubtnut.com/l/_f6A3Yuisy7OQ
https://dl.doubtnut.com/l/_xGJISbAYAz86


11. Given two orthogonal vectors  each of length unity. Let 

be the vector satisfying the equation . then 

 is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

→
A and

→
B

→
P

→
P ×

→
B =

→
A −

→
P

→
P

+

→
A

2

→
A ×

→
B

2

+

→
A

2

→
B ×

→
A

2

−

→
A ×

→
B

2

→
A

2

→
A ×

→
B

12. Given two orthogonal vectors  each of length unity. Let 

 be the vector satisfying the equation . then 


which of the following statements is false ?

A. vectors  ar linearly dependent.

→
A and V ecB

→
P

→
P ×

→
B =

→
A −

→
P

→
P ,

→
A and

→
P ×

→
B

https://dl.doubtnut.com/l/_xGJISbAYAz86
https://dl.doubtnut.com/l/_K2cX4LFNIghW


B. vectors  ar linearly independent

C.  is orthogonal to  and has length .

D. none of these

Answer: d

Watch Video Solution

→
P ,

→
B and

→
P ×

→
B

→
P

→
B

1

√2

13. Let

. Let 

 be the projection of  on  be the projection of  on 

. Then 

 is equal to

A. (a) 

B. (b) 

C. (c) 

D. (d) 

→
a = 2 î + 3ĵ − 6k̂,

→
b = 2 î − 3ĵ + 6k̂ and

→
c = − 2 î + 3ĵ + 6k̂

→
a 1

→
a

→
b and

→
a 2

→
a 1

→
c

→
a 2

(2 î − 3ĵ − 6k̂)
943

49

(2 î − 3ĵ − 6k̂)
943

492

( − 2 î + 3ĵ + 6k̂)
943

49

( − 2 î + 3ĵ + 6k̂)
943

492

https://dl.doubtnut.com/l/_K2cX4LFNIghW
https://dl.doubtnut.com/l/_7obQGFa8RUVQ


Answer: b

Watch Video Solution

14. Let

. Let 

 be the projection of  on  be the projection of  on 

. Then 

 is equal to

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: a

Watch Video Solution

→
a = 2 î + 3ĵ − 6k̂,

→
b = 2 î − 3ĵ + 6k̂ and

→
c = − 2 î + 3ĵ + 6k̂

→
a 1

→
a

→
b and

→
a 2

→
a 1

→
c

→
a 1.

→
b

−41

−41/7

41

287

https://dl.doubtnut.com/l/_7obQGFa8RUVQ
https://dl.doubtnut.com/l/_TfTN1FllbkIE
https://dl.doubtnut.com/l/_UyJ3zmeI9U6j


15. Let

. Let 

 be the projection of  on  be the projection of  on 

. Then 

 is equal to

A.  are collinear

B.  are collinear

C.  are coplanar

D.  are coplanar

Answer: c

Watch Video Solution

→
a = 2 î + 3ĵ − 6k̂,

→
b = 2 î − 3ĵ + 6k̂ and

→
c = − 2 î + 3ĵ + 6k̂

→
a 1

→
a

→
b and

→
a 2

→
a 1

→
c

→
a 2

→
a and vcea2

→
a 1 and

→
c

→
a m

→
a 1 and

→
b

→
a ,

→
a 1 and a2

16. Consider a triangular pyramid ABCD the position vectors of whose

angular points are A(3, 0, 1), B( − 1, 4, 1), C(5, 2, 3) and D(0, − 5, 4)

https://dl.doubtnut.com/l/_UyJ3zmeI9U6j
https://dl.doubtnut.com/l/_hXZALG2szmy9


Let G be the point of intersection of the medians of the triangle BCD. The

length of the vec AG is

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

√17

√51/3

3/√6

√59/4

17. Consider a triangular pyramid ABCD the position vectors of whone

agular points are 

Let G be the point of intersection of the medians of the triangle BCT. The

length of the perpendicular from the vertex D on the opposite face

A. (a) 24

B. (b) 

A(3, 0, 1), B( − 1, 4, 1), C(5, 3, 2) and D(0, − 5, 4)

8√6

https://dl.doubtnut.com/l/_hXZALG2szmy9
https://dl.doubtnut.com/l/_m0xfK6cIkUpt


C. (c) 

D. (d) none of these

Answer: c

Watch Video Solution

4√6

18. Consider a triangular pyramid ABCD the position vectors of whose

agular points are 

Let G be the point of intersection of the medians of the triangle BCD. The

length of the vector  is

A. 

B. 

C. 

D. 

Answer: a

W t h Vid S l ti

A(3, 0, 1), B( − 1, 4, 1), C(5, 3, 2) and D(0, − 5, 4)

¯̄¯̄̄ ¯AG

14/√6

2/√6

3/√6

√5

https://dl.doubtnut.com/l/_m0xfK6cIkUpt
https://dl.doubtnut.com/l/_GADM4kAv9KM2


Watch Video Solution

19. Vertices of a parallelogram taken in order are A, ( 2,-1,4) , B (1,0,-1) , C (

1,2,3) and D (x,y,z) The distance between the parallel lines AB and CD is

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: c

Watch Video Solution

√6

3√6/5

2√2

3

20. Vertices of a parallelogram taken in order are A( 2,-1,4)B(1,0,-1)C( 1,2,3)

and D. 

Distance of the point P ( 8, 2,-12) from the plane of the parallelogram is

A. 
4√6

9

https://dl.doubtnut.com/l/_GADM4kAv9KM2
https://dl.doubtnut.com/l/_NRZsgoucvgPs
https://dl.doubtnut.com/l/_RRxbNU6kCnVQ


B. 

C. 

D. none

Answer: b

Watch Video Solution

32√6

9

16√6

9

21. Vertices of a parallelogram taken in order are A( 2,-1,4)B(1,0,-1)C( 1,2,3)

and D. 

Distance of the point P ( 8, 2,-12) from the plane of the parallelogram is

A. 14, 4,2

B. 2,4,14

C. 4,2,14

D. 2,14,4

Answer: d

https://dl.doubtnut.com/l/_RRxbNU6kCnVQ
https://dl.doubtnut.com/l/_1z6QJ6j6f86r


Watch Video Solution

22. Let  is a positive vector of a variable pont in cartesian OXY plane

such that  and 

. A

tangent line is drawn to the curve  at the point A with abscissa 2.

The drawn line cuts x-axis at a point B

A. (a) 9

B. (b) 

C. (c) 

D. (d) 

Answer: d

Watch Video Solution

→
r

→
r . (10ĵ − 8 î −

→
r ) = 40

p1 = max {∣
∣
→
r + 2 î − 3ĵ∣∣

2
}, p2 = min {∣

∣
→
r + 2 î − 3ĵ∣∣

2
}

y =
8

x2

2√2 − 1

6√6 + 3

9 − 4√2

https://dl.doubtnut.com/l/_1z6QJ6j6f86r
https://dl.doubtnut.com/l/_lxJVjGK0daO7


23. Let  is a positive vector of a variable pont in cartesian OXY plane

such that  and 

. Then 


​is equal to

A. 2

B. 10

C. 18

D. 5

Answer: c

Watch Video Solution

→
r

→
r . (10ĵ − 8 î −

→
r ) = 40

p1 = max {∣
∣
→
r + 2 î − 3ĵ∣∣

2
}, p2 = min {∣

∣
→
r + 2 î − 3ĵ∣∣

2
}

p1 + p2

24. Let  is a positive vector of a variable pont in cartesian OXY plane

such that  and 

. Then 


​is equal to

→
r

→
r . (10ĵ − 8 î −

→
r ) = 40

p1 = max {∣
∣
→
r + 2 î − 3ĵ∣∣

2
}, p2 = min {∣

∣
→
r + 2 î − 3ĵ∣∣

2
}

p1 + p2

https://dl.doubtnut.com/l/_qebyo8CrsgQ8
https://dl.doubtnut.com/l/_UY1i9gNMxVSo


A. 1

B. 2

C. 3

D. 4

Answer: c

Watch Video Solution

25. Ab, AC and AD are three adjacent edges of a parallelpiped. The

diagonal of the praallelepiped passing through A and direqcted away

from it is vector . The vector of the faces containing vertices A, B , C and

A, B, D are , respectively , i.e. 

 the projection of each edge AB

and AC on diagonal vector  

vector  is

→
a

→
b and

→
c

−−→
AB ×

−−→
AC =

→
b and

−−→
AD ×

−−→
AB =

→
c

→
a is

∣
∣
→
a ∣

∣

3
−−→
AB

https://dl.doubtnut.com/l/_UY1i9gNMxVSo
https://dl.doubtnut.com/l/_dIXwJ890hl4y


A. 

B. 

C. 

D. none of these

Answer: a

Watch Video Solution

→
a +

1

3

→
a × (

→
b −

→
c )

∣
∣
→
a ∣

∣
2

→
a + +

1

3

→
a × (

→
b −

→
c )

∣
∣
→
a ∣

∣
2

3(
→
b ×

→
a )

∣
∣
→
a ∣

∣
2

→
a + −

1

3

→
a × (

→
b −

→
c )

∣
∣
→
a ∣

∣
2

3(
→
b ×

→
a )

∣
∣
→
a ∣

∣
2

26. Ab, AC and AD are three adjacent edges of a parallelpiped. The

diagonal of the praallelepiped passing through A and direqcted away

from it is vector . The vector of the faces containing vertices A, B , C and

A, B, D are , respectively , i.e. 

the projection of each edge AB and AC on diagonal vector  is 

vector  is

→
a

→
b and

→
c

−−→
AB ×

−−→
AC and

−−→
AD ×

−−→
AB =

→
c

→
a

∣
∣
→
a ∣

∣

3
−−→
AD

https://dl.doubtnut.com/l/_dIXwJ890hl4y
https://dl.doubtnut.com/l/_oXFzxB8oFa7U


A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

→
a +

1

3

→
a × (

→
b −

→
c )

∣
∣
→
a ∣

∣
2

→
a + +

1

3

→
a × (

→
b −

→
c )

∣
∣
→
a ∣

∣
2

3(
→
b ×

→
a )

∣
∣
→
a ∣

∣
2

→
a + −

1

3

→
a × (

→
b −

→
c )

∣
∣
→
a ∣

∣
2

3(
→
b ×

→
a )

∣
∣
→
a ∣

∣
2

27. Ab, AC and AD are three adjacent edges of a parallelpiped. The

diagonal of the praallelepiped passing through A and direqcted away

from it is vector . The vector of the faces containing vertices A, B , C and

A, B, D are , respectively , i.e. 

 the projection of each edge AB

→
a

→
b and

→
c

−−→
AB ×

−−→
AC =

→
b and

−−→
AD ×

−−→
AB =

→
c

https://dl.doubtnut.com/l/_oXFzxB8oFa7U
https://dl.doubtnut.com/l/_eZrg0FV41y9c


Martrix - match type

and AC on diagonal vector  is  

vector  is

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

→
a

∣
∣
→
a ∣

∣

3
−−→
AB

→
a +

1

3

→
a × (

→
b −

→
c )

∣
∣
→
a ∣

∣
2

→
a + +

1

3

→
a × (

→
b −

→
c )

∣
∣
→
a ∣

∣
2

3(
→
b ×

→
a )

∣
∣
→
a ∣

∣
2

→
a + −

1

3

→
a × (

→
b −

→
c )

∣
∣
→
a ∣

∣
2

3(
→
b ×

→
a )

∣
∣
→
a ∣

∣
2

1. 

View Text Solution

https://dl.doubtnut.com/l/_eZrg0FV41y9c
https://dl.doubtnut.com/l/_Wuiqi4ipI3uh


View Text Solution

2. 

View Text Solution

3. 

View Text Solution

4. Given two vectors  


 

View Text Solution

→
a = − î + ĵ + 2k̂ and

→
b = − î − 2ĵ − k̂

5. Given two vectors  


find 

→
a = − î + 2ĵ + 2k̂ and

→
b = − 2 î + ĵ + 2k̂

∣
∣
∣
→
a ×

→
b

∣
∣
∣

https://dl.doubtnut.com/l/_Wuiqi4ipI3uh
https://dl.doubtnut.com/l/_DtsOtYXYFPzD
https://dl.doubtnut.com/l/_B45d84Vf9OfQ
https://dl.doubtnut.com/l/_5k5g1mns9QQE
https://dl.doubtnut.com/l/_neO2M4JPTw5e


Watch Video Solution

6.

View Text Solution

7. Volume of parallelpiped formed by vectors

 is 36 sq. units. 


Watch Video Solution

→
a ×

→
b ,

→
b ×

→
c and

→
c ×

→
a

8. 

View Text Solution

9. 

https://dl.doubtnut.com/l/_neO2M4JPTw5e
https://dl.doubtnut.com/l/_OgfJ5WiQbevC
https://dl.doubtnut.com/l/_vHzOlCubXWE0
https://dl.doubtnut.com/l/_T1dLNnYimiy0
https://dl.doubtnut.com/l/_VboUi9MdNl47


Integer type

View Text Solution

10. 

View Text Solution

1. If  are any two unit vectors, then find the greatest postive

integer in the range of 

Watch Video Solution

→
a and

→
b

+ 2
∣
∣
∣
→
a −

→
b

∣
∣
∣

3
∣
∣
∣
→
a +

→
b

∣
∣
∣

2

2. Let  be a vector on rectangular coodinate system with sloping angle

 suppose that  is geomtric mean of ,

where  is the unit vector along the x-axis . Then find the value of

→
u

60∘ ∣
∣
→
u − î∣∣

∣
∣
→
u ∣

∣ and ∣
∣
→
u − 2 î∣∣

î

√2 − 1

∣
∣
→
u ∣

∣

https://dl.doubtnut.com/l/_VboUi9MdNl47
https://dl.doubtnut.com/l/_LKXn0fIub69H
https://dl.doubtnut.com/l/_cl7ga3aHLk9G
https://dl.doubtnut.com/l/_QokS1Mfe4kzZ


Watch Video Solution

3. Find the absolute value of
 parameter 
 for which the area of the

triangle whose vertices the 
 is

minimum.

Watch Video Solution

t

A( − 1, 1, 2); B(1, 2, 3)andC(t, 1, 1)

4. If 

and 

Watch Video Solution

→
a = a1 î + a2 ĵ + a3k̂,

→
b = b1 î + b2 ĵ + b3k̂,

→
c = c1 î + c2 ĵ + c3k̂

[3
→
a +

→
b   3

→
b +

→
c   3

→
c +

→
a ] = λ

∣
∣

∣
∣

a1 a2 a3

b1 b2 b3

c1 c2 c3

∣
∣

∣
∣

 then find the value of 
λ

4

5. Let .

Find the value of . Such that

→
a = αî + 2ĵ − 3k̂,

→
b = î + 2αĵ − 2k̂ and

→
c = 2 î − αĵ + k̂

6α

{(
→
a ×

→
b ) × (

→
b ×

→
c )} × (

→
c ×

→
a ) = 0

https://dl.doubtnut.com/l/_QokS1Mfe4kzZ
https://dl.doubtnut.com/l/_NjwlTdZjKkME
https://dl.doubtnut.com/l/_FzVEskAGkQrk
https://dl.doubtnut.com/l/_CMp642gOOMn6


Watch Video Solution

6. If 
 are two non-zero and
 non-collinear vectors satisfying


are three distinct real
 numbers, then find the value of

Watch Video Solution

→
x ,

→
y

[(a − 2)α2 + (b − 3)α + c]
→
x + [(a − 2)β2 + (b − 3)β + c]

→
y + [(a − 2)

(a2 + b2 + c2 − 4).

7. Let  be unit vectors such that 

 . Find the value of 

Watch Video Solution

→
u and

→
v

→
u ×

→
v +

→
u =

→
w and

→
w ×

→
u =

→
v [

→
u

→
v

→
w ]

8. The volume of the tetrahedron whose vertices are the points with

positon vectors  and 

 is 11 cubic units if the value of  is

Watch Video Solution

î − 6ĵ + 10k̂, − î − 3ĵ + 7k̂, 5 î − ĵ + λk̂

7 î − 4ĵ + 7k̂ λ

https://dl.doubtnut.com/l/_CMp642gOOMn6
https://dl.doubtnut.com/l/_APpc0c2Oxrrr
https://dl.doubtnut.com/l/_IsfdVZqyTh14
https://dl.doubtnut.com/l/_iKhPwxdY1tBD


Watch Video Solution

9. Given that

. Then find the greatest integer less than or equal to .

Watch Video Solution

→
u = î + 2ĵ + 3k̂,

→
v = 2 î + k̂ + 4k̂,

→
w = î + 3ĵ + 3k̂ and (

→
u .

→
R − 15)

∣
∣
∣

→
R

∣
∣
∣

10. Let a three- dimensional vector  satisfy the condition , 

 . If  . Then find the value of

m.

Watch Video Solution

→
V

2
→
V +

→
V × ( î + 2ĵ) = 2 î + k̂ 3

∣
∣
∣

→
V

∣
∣
∣

= √m

11. If  are unit vectors such that  and the

angle between  , then find the value of 

Watch Video Solution

→
a ,

→
b ,

→
c

→
a .

→
b = 0 =

→
a .

→
c

→
b and

→
c is

π

3
∣
∣
∣
→
a ×

→
b −

→
a ×

→
c

∣
∣
∣

https://dl.doubtnut.com/l/_iKhPwxdY1tBD
https://dl.doubtnut.com/l/_QPDvV6lQa5VY
https://dl.doubtnut.com/l/_0xGGeRJtKByo
https://dl.doubtnut.com/l/_Efb8mJlyI8to


12. Let 

are non-collinear points. Let 
denotes the areaof
quadrilateral 

and let 
 denote the area of
 parallelogram with 
 as adjacent

sides. If 
then find

Watch Video Solution

→
OA =

→
a ,

→
OB = 10

→
a + 2

→
b and

→
OC =

→
b , whereO, AandC

p OACB,

q OAandOC

p = kq, k.

13. Find the work done by the
force 
acting on a particle

such
 that the particle is displaced from point

Watch Video Solution

F = 3 î − ĵ − 2k̂

A( − 3, − 4, 1)topointB( − 1, − 1, − 2).

14. If  are vectors in space given by 

 then find the value of 

→
a and

→
b

→
a = and

→
b =

î − 2ĵ

√5

2 î + ĵ + 3k̂

√14

(2
→
a +

→
b ). [(

→
a ×

→
b ) × (

→
a − 2

→
b )]

https://dl.doubtnut.com/l/_Efb8mJlyI8to
https://dl.doubtnut.com/l/_2kD1XajzluCn
https://dl.doubtnut.com/l/_grgnoRQRhAlU
https://dl.doubtnut.com/l/_QpboiQH5u74e


Watch Video Solution

15. Let  be three

given vectors. If  is a vector such that

 then find the value of .

Watch Video Solution

→
a = − î − k̂,

→
b = − î + ĵ and

→
c = i + 2ĵ + 3k̂

→
r

→
r ×

→
b =

→
c ×

→
b and

→
r .

→
a = 0

→
r .

→
b

16. If  are unit vectors satisfying 

Watch Video Solution

→
a ,

→
b and

→
c

∣
∣
∣
→
a −

→
b

∣
∣
∣

2

+
∣
∣
∣

→
b −

→
c

∣
∣
∣

2

+ ∣
∣
→
c −

→
a ∣

∣
2

= 9  then  find the value of 
∣
∣
∣
2
→
a + 5

→
b

17. Let  be three non coplanar unit vectors such that the

angle between every pair of them is . If 

 where p,q,r are scalars then the

value of  is

Watch Video Solution

→
a ,

→
b , and

→
c

π

3
→
a ×

→
b +

→
b ×

→
c = p

→
a + q

→
b + r

→
c

p2 + 2q2 + r2

q2

https://dl.doubtnut.com/l/_QpboiQH5u74e
https://dl.doubtnut.com/l/_EzmIRPq387OB
https://dl.doubtnut.com/l/_PH6hG4F4YQbA
https://dl.doubtnut.com/l/_D0SZd0c3Rr0m


Subjective type

Watch Video Solution

1. From a point 
inside a triangle 
perpendiculars 

are drawn to rthe sides 
 respecrtively. Prove that the

perpendiculars from 
 to the sides 
 are

concurrent.

Watch Video Solution

O ABC, OD, OEandOf

BC, CAandAB,

A, B, andC EF , FDandDE

2.  are the vertices of a regular plane polygon with n sides

and O ars its centre. Show that

Watch Video Solution

A1, A2, …. An

n− 1

∑
i= 1

(
−−→
OAi ×

−−→
OAi+ 1) = (n − 1)(

−−→
OA1 ×

−−→
OA2)

https://dl.doubtnut.com/l/_D0SZd0c3Rr0m
https://dl.doubtnut.com/l/_WgV9mIBeLf17
https://dl.doubtnut.com/l/_mUavyA16J2kl


3. If c is a given non - zero scalar, and  are given non- zero ,

vectors such that  . Then find vector,  which satisfies the

equations .

Watch Video Solution

→
A and

→
B

→
A ⊥

→
B

→
X

→
A .

→
X = c and

→
A ×

→
X =

→
B

4. 
 are any four points in the
 space, then prove that 


(area of 
.)

Watch Video Solution

A, B, CandD

∣
∣
∣

→
A B ×

→
C D +

→
BC ×

→
A D +

→
C A ×

→
BD

∣
∣
∣

= 4 ABC

5. If the vectors  are coplanar show that 

Watch Video Solution

→
a ,

→
b , and

→
c

∣
∣
∣
∣
∣
∣

→
a

→
b

→
c

→
a .

→
a

→
a .

→
b

→
a .

→
c

→
b .

→
a

→
b .

→
b

→
b .

→
c

∣
∣

∣

∣

∣
∣

= 0

https://dl.doubtnut.com/l/_BCnEoihNKfKV
https://dl.doubtnut.com/l/_wETRx04yrhxX
https://dl.doubtnut.com/l/_hrxfhbKzerXC


6. 

determine a  satisfying 

Watch Video Solution

→
A = (2

→
i +

→
k ),

→
B = (

→
i +

→
j +

→
k ) and

→
C = 4

→
i −

→
3 j + 7

→
k

→
R

→
R ×

→
B =

→
C ×

→
B and

→
R .

→
A = 0

7. Determine the value of c so that for the real x, vectors cx

 make an obtuse angle with each other

.

Watch Video Solution

î − 6ĵ − 3k̂ and xî + 2ĵ + 2cxk̂

8. If vectors,  are not coplanar, the prove that vector 

is parallel to .

Watch Video Solution

→
b ,

→
c and

→
d

(
→
a ×

→
b ) × (

→
c ×

→
d ) + (

→
a ×

→
c ) × (

→
d ×

→
b ) + (

→
a ×

→
d ) × (

→
b

→
a

https://dl.doubtnut.com/l/_yImLu84v9fAq
https://dl.doubtnut.com/l/_41F2TjSDg065
https://dl.doubtnut.com/l/_ssC6fuvJDtaM
https://dl.doubtnut.com/l/_a3l3VzV1s7Aw


9. The position vectors of the vertices A, B and C of a tetrahedron ABCD

are , ,  and ,respectively. The altitude from vertex D to the

opposite face ABC meets the median line through Aof triangle ABC at a

point E. If the length of the side AD is 4 and the volume of the

tetrahedron is2√2/3, find the position vectors of the point E for all its

possible positions

Watch Video Solution

î + ĵ + k̂ k̂ î 3̂i

10. Let a
 , b
 and c
 be non-coplanar unit vectors equally inclined to one

another at an acute angle θ then [ a
b
c
] in terms of θ is equal to :

Watch Video Solution

11. If  are vectors such that  prove that 

Watch Video Solution

→
A ,

→
B and

→
C

∣
∣
∣

→
B

∣
∣
∣

=
∣
∣
∣

→
C

∣
∣
∣

[(
→
A +

→
B) × (

→
A +

→
C )] × (

→
B +

→
C ). (

→
B +

→
C ) = 0

https://dl.doubtnut.com/l/_a3l3VzV1s7Aw
https://dl.doubtnut.com/l/_iqYhSEEnogi1
https://dl.doubtnut.com/l/_SOML8lWCwg6s


12. For any two vectors  prove that 

Watch Video Solution

→
u and

→
v

(1 + ∣
∣
→
u ∣

∣
2
)(1 + ∣

∣
→
v ∣

∣
2
) = (1 −

→
u .

→
v )

2
+ ∣

∣
→
u +

→
v + (

→
u ×

→
v )∣

∣
2

13. Let  be unit vectors. If  is a vector such that 

, then prove that  and that the

equality holds if and only if  is perpendicular to .

Watch Video Solution

→
u and

→
v

→
w

→
w +

→
w ×

→
u =

→
v ∣

∣(
→
u ×

→
v ).

→
w ∣

∣ ≤
1

2
→
u

→
v

14. Find 3-dimensional vectors  satisfying




Watch Video Solution

→
v 1,

→
v 2,

→
v 3

→
v 1 ⋅

→
v 1 = 4,

→
v 1 ⋅

→
v 2 = − 2,

→
v 1 ⋅

→
v 3 = 6,

→
v 2 ⋅

→
v 2 = 2,

→
v 2 ⋅

→
v 3 = − 5,

→
v 3 ⋅

→
v 3 = 29

https://dl.doubtnut.com/l/_gQ2CtUVKezRM
https://dl.doubtnut.com/l/_7Dy5q7DJQmeu
https://dl.doubtnut.com/l/_02asNGk3yU6P


15. Let V be the volume of the parallelepied formed by the vectors,

are non- negative real numbers and

Watch Video Solution

→
a = a1 î = a2 ĵ + a3k̂,

→
b = b1 î + b2 ĵ + b3k̂ and

→
c = c1 î + c2 ĵ + c3k̂.

3

∑
r= 1

(ar + br + cr) = 3L  show that V ≤ L3

16.  are three nono-coplanar unit vectors and 

are the angles between ,

respectively and  are unit vectors along the bisectors of

the angles  respectively, prove that 

.

Watch Video Solution

→
u ,

→
v and

→
w α, β and γ

→
u and

→
u ,

→
v and

→
w and

→
w and

→
u

→
x ,

→
y and

→
z

α, β and γ.

[
→
x ×

→
y

→
y ×

→
z

→
z ×

→
x ) = [

→
u

→
v

→
w ]

21

16
sec2 α

2

sec2 β

2

sec2 γ

2

17. If  ar distinct vectors such that 

. Prove that 

→
a ,

→
b ,

→
c and

→
d

→
a ×

→
c =

→
b ×

→
d and

→
a ×

→
b =

→
c ×

→
d

https://dl.doubtnut.com/l/_rS5enTO8Cs6P
https://dl.doubtnut.com/l/_LT6agbvLPaCJ
https://dl.doubtnut.com/l/_xjrm4c5UQPFe


fill in the blanks

Watch Video Solution

(
→
a −

→
d ). (

→
c −

→
b ) ≠ 0, i. e. ,

→
a .

→
b +

→
d .

→
c ≠

→
d .

→
b +

→
a .

→
c .

18. 
are planes passing through
origin 
are two lines on


 respectively, such that their intersection is the origin.
 Show

that there exist points 
 whose permutation 

respectively, can be chosen
 such that 
 is on 
 but not on 


 not on 
 
 is on 
 but not on 
 not on 

Watch Video Solution

P1ndP2 L1andL2

P1andP2,

A, BandC, A ′ , B ′andC ′ ,

A L1, BonP1

L1andC P1; A' L2, B' onP2 L2andC'

P2.

19. about to only mathematics

Watch Video Solution

https://dl.doubtnut.com/l/_xjrm4c5UQPFe
https://dl.doubtnut.com/l/_SSEZfgVQw9u4
https://dl.doubtnut.com/l/_38IdOfktYmh6
https://dl.doubtnut.com/l/_z86jNp9dc8Ud


1. Let  be vectors of legth , 3,4and 5 respectively. Let  be

perpendicular to  then the

length of vector  is __________.

Watch Video Solution

→
A ,

→
B and

→
C

→
A

→
B +

→
C ,

→
B  to 

→
C +

→
A and

→
C  to

→
A +

→
B

→
A +

→
B +

→
C

2. The unit vector perendicular to the plane determined by

.

Watch Video Solution

P (1, − 1, 2), Q(2, 0, − 1) and R(0, 2, 1)

3. The area of the triangle whose vertices are 

 is …….

Watch Video Solution

A(1, − 1, 2), B(2, 1 − 1)C(3, − 1, 2)

https://dl.doubtnut.com/l/_z86jNp9dc8Ud
https://dl.doubtnut.com/l/_98PT1ChYHseH
https://dl.doubtnut.com/l/_6InG1XEpYmdc


4. If  are non-coplanar vectors then 

Watch Video Solution

→
A ,

→
B ,

→
C

+ =

→
A .

→
B ×

→
C

→
C ×

→
A .

→
B

→
B .

→
A ×

→
C

→
C .

→
A ×

→
B

5. If  are given vectors then find a

vector  satisfying equations 

Watch Video Solution

→
A = (1, 1, 1) and

→
C = (0, 1, − 1)

→
B

→
A ×

→
B =

→
C and

→
A .

→
B = 3

6. Let  be two vectors perpendicular to each other

in the xy-plane. Find all vetors in te same plane having projection 1 and 2

along  respectively.

Watch Video Solution

→
b = 4 î + 3ĵ and

→
c

→
b and

→
c

https://dl.doubtnut.com/l/_FdPsW3XeJGdU
https://dl.doubtnut.com/l/_7LPEEXwIYgGD
https://dl.doubtnut.com/l/_cJNeqtKV4QWu


7. The components of a vector  along and perpendicular to a non-zero

vector  are ________ and ___________, respectively.

Watch Video Solution

→
a

→
b

8. A unit vector coplanar with  and

perpendicular to  is _______

Watch Video Solution

→
i +

→
j + 2

→
k and

→
i + 2

→
j +

→
k

→
i +

→
j +

→
k

9. A non vector  is parallel to the line of intersection of the plane

determined by the vectors  and thepane determined by the

vectors  then angle between  is

= (A)  (B)  (C)  (D) 

Watch Video Solution

→
a

→
i ,

→
i +

→
j

→
i −

→
j ,

→
i +

→
k

→
a and

→
i − 2

→
j + 2

→
k

π

2
π

3

π

6

π

4

https://dl.doubtnut.com/l/_0s3ZYvRgROsO
https://dl.doubtnut.com/l/_6JjsElHKigft
https://dl.doubtnut.com/l/_7Pu8F2V6xi7r


10. If  are any two mutually perpendicular unit vectors and 

is any vector, then

 (A) 0 (B) 

veca /2 2veca`

Watch Video Solution

→
b and

→
c

→
a

(
→
a .

→
b )

→
b + (

→
a .

→
c )

→
c + (

→
b ×

→
c ) =

→
a . (

→
b ×

→
c )

∣
∣
∣

→
b ×

→
c

∣
∣
∣

2

→
a (C) (D)

11. Let  and  be three vectors having magnitudes 1,1 and 2

resectively. If  then the acute angel between 

 and  is

Watch Video Solution

→
a ,

→
b

→
c

→
a × (

→
a ×

→
c ) +

→
b =

→
0

→
a

→
c

12. A, B C and D are four points in a plane with position vectors,

 respectively, such that 
→
a ,

→
b

→
c and

→
d

https://dl.doubtnut.com/l/_PDazQoKphhue
https://dl.doubtnut.com/l/_8R0vCm44q26I
https://dl.doubtnut.com/l/_HdtV0xHgVpIR


True and false

 then point D is

the ______ of triangle ABC.

Watch Video Solution

(
→
a −

→
d ). (

→
b −

→
c ) = (

→
b −

→
d ). (

→
c −

→
a ) = 0

13. If

(A) 5 (B) 10 (C) 15 (D) none of these

Watch Video Solution

→
A = λ(

→
u ×

→
v ) + μ(

→
v ×

→
w ) + v(

→
w ×

→
u ) and [

→
u

→
v

→
w ] = thenλ

1

5

14. If  form a triangle ,

then the internal angle of the triangle between  is

___________________________________________

Watch Video Solution

→
a = ĵ + √3k̂,

→
b = − ĵ + √3k̂ and

→
c = 2√3k̂

→
a and

→
b

https://dl.doubtnut.com/l/_HdtV0xHgVpIR
https://dl.doubtnut.com/l/_G759zs5XDfW5
https://dl.doubtnut.com/l/_k2EKqjgkIUpB
https://dl.doubtnut.com/l/_KyyZqbbjyf0m


Exercise 2.1

1. Let  be unit vectors such that  and

the angle between . Then .

Watch Video Solution

→
A ,

→
B and

→
C

→
A .

→
B =

→
A .

→
C = 0

→
B and

→
C  beπ/3

→
A = ± 2(

→
B ×

→
C )

2. If  for some non zero vector 

then show that 

Watch Video Solution

→
x .

→
a = 0

→
x .

→
b = 0 and

→
x .

→
c = 0

→
x

[
→
a

→
b

→
c ] = 0

3. for any three vectors,

 =

Watch Video Solution

→
a ,

→
b and

→
c , (

→
a −

→
b ). (

→
b −

→
c ) × (

→
c −

→
a )

https://dl.doubtnut.com/l/_KyyZqbbjyf0m
https://dl.doubtnut.com/l/_blisFkH5dVZn
https://dl.doubtnut.com/l/_5JYtlypah8xd


1. Find

Watch Video Solution

∣
∣
→
a ∣

∣ and
∣
∣
∣

→
b

∣
∣
∣
, if (

→
a +

→
b ). (

→
a −

→
b ) = 8 and ∣

∣
→
a ∣

∣ = 8
∣
∣
∣

→
b

∣
∣
∣

2. Show that  is perpendicular to  for any

two non zero vectors `veca and vecb.

Watch Video Solution

∣
∣
→
a ∣

∣
→
b +

∣
∣
∣

→
b

∣
∣
∣
→
a ∣

∣
→
a ∣

∣
→
b −

∣
∣
∣

→
b

∣
∣
∣
→
a

3. If the vertices A,B,C of a triangle ABC are (1,2,3),(-1,0,0) ,(0,1,2) ,

respectively, then find .

Watch Video Solution

∠ABC

4. If  and the angle between  . Then

find the value of 

∣
∣
→
a ∣

∣ = 3,
∣
∣
∣

→
b

∣
∣
∣

= 4
→
a and

→
b is120∘

∣
∣
∣
4
→
a + 3

→
b

∣
∣
∣

https://dl.doubtnut.com/l/_2w291PVWvqBL
https://dl.doubtnut.com/l/_gNEeKnJZnYyu
https://dl.doubtnut.com/l/_WtlWgKQVRPRD
https://dl.doubtnut.com/l/_LOeGeLB8OH0U


Watch Video Solution

5. If vectors  are orthogonal to each

other, then find the locus of th point (x,y).

Watch Video Solution

î − 2xĵ − 3yk̂ and î + 3xĵ + 2yk̂

6. Let  be pairwise mutually perpendicular vectors, such that 

, the find the length of .

Watch Video Solution

→
a

→
b and

→
c

∣
∣
→
a ∣

∣ = 1,
∣
∣
∣

→
b

∣
∣
∣

= 2, ∣
∣
→
c ∣

∣ = 2
→
a +

→
b +

→
c

7. If  , then find the angle

between .

Watch Video Solution

→
a +

→
b +

→
c = 0, ∣

∣
→
a ∣

∣ = 3,
∣
∣
∣

→
b

∣
∣
∣

= 5, ∣
∣
→
c ∣

∣ = 7

→
a and

→
b

https://dl.doubtnut.com/l/_LOeGeLB8OH0U
https://dl.doubtnut.com/l/_Wr3ifiw26QPY
https://dl.doubtnut.com/l/_v1XWcdX2vKVg
https://dl.doubtnut.com/l/_crzz9uZb2UKQ


8. If the angle between unit vectors  . Then find the value

of .

Watch Video Solution

→
a and

→
b is60∘

∣
∣
∣
→
a −

→
b

∣
∣
∣

9. Let . If  is a unit

vector such that  is equal to (A) 0 (B) 1

(C) 2 (D) 3

Watch Video Solution

→
u = î + ĵ,

→
v = î − ĵ and

→
w = î + 2ĵ + 3k̂ n̂

→
u . n̂ = 0 and

→
v . n̂ = 0, ∣

∣
→
w . n̂∣

∣

10. A,B,C and d are any four points prove that

Watch Video Solution

−−→
AB.

−−→
CD +

−−→
BC.

−−→
AD +

−−→
CA.

−−→
BD = 0

https://dl.doubtnut.com/l/_ZTuuuGnabf8n
https://dl.doubtnut.com/l/_QvcyM6xvh3Wh
https://dl.doubtnut.com/l/_D4uw3b8booOY


11. 
 then

find the projection
length of 

Watch Video Solution

P (1, 0, − 1), Q(2, 0, − 3), R( − 1, 2, 0)andS(3, − 2, − 1),

→
P Q and

→
R S.

12. If the vectors  are

pairs of mutually perpendicular vectors, the find the angle between

vectors .

Watch Video Solution

3
→
P +

→
q , 5

→
P − 3

→
q and 2

→
p +

→
q , 4

→
p − 2

→
q

→
p and

→
q

13. Let  be two non-parallel unit vectors in a plane. If 

 bisets the internal angle between  then find the

value of .

Watch Video Solution

→
A and

→
B

(α
→
A +

→
B)

→
A and

→
B

α

https://dl.doubtnut.com/l/_n76ji7xEWIZ8
https://dl.doubtnut.com/l/_TIzywACNc0cP
https://dl.doubtnut.com/l/_oqWEHwZfCToJ


14. Let  be unit vectors such that 

 then find theh

angle between .

Watch Video Solution

→
a ,

→
b and

→
c

→
a +

→
b +

→
c =

→
x ,

→
a .

→
x = 1,

→
b .

→
x = , ∣

∣
→
x ∣

∣ = 2
3

2
→
c and

→
x

15. If  are unit vectors, then find the greatest value of 

 .

Watch Video Solution

→
a and

→
b

∣
∣
∣
→
a +

→
b

∣
∣
∣

+
∣
∣
∣
→
a −

→
b

∣
∣
∣

16. Constant forces

 act on a particle

at a point A . Determine the work done when particle is displaced from

position 

Watch Video Solution

P1 = î − ĵ + k̂, P2 = − î + 2ĵ − îk and P3 = ĵ − k̂

A(4 î − 3ĵ − 2k̂)  toB(6 î + ĵ − 3k̂)

https://dl.doubtnut.com/l/_KzgWHnLonvAT
https://dl.doubtnut.com/l/_jXYRKMPIt2PR
https://dl.doubtnut.com/l/_YWfj9x2sY4gu
https://dl.doubtnut.com/l/_kFEHSsgZMEvT


Exercise 2.2

17. If  then find 

Watch Video Solution

∣
∣
→
a ∣

∣ = 5,
∣
∣
∣
→
a −

→
b

∣
∣
∣

= 8 and
∣
∣
∣
→
a +

→
b

∣
∣
∣

= 10
∣
∣
∣

→
b

∣
∣
∣

18. If 
 are four distinct point in
 space such that 
 is not

perpendicular to 
 and satisfies 


 then find the

value of 

Watch Video Solution

A, B, C, D AB

CD

→
A B

.
→
C D = k(

∣
∣
∣

→
A D

∣
∣
∣

2

+
∣
∣
∣

→
BC

∣
∣
∣

2

−
∣
∣
∣

→
A C

∣
∣
∣

2

=
∣
∣
∣

→
BD

∣
∣
∣

2

),

k.

1. If  then

find (m,n)

Watch Video Solution

→
a = 2 î + 3ĵ − 5k̂,

→
b = mî + nĵ + 12k̂ and

→
a ×

→
b =

→
0

https://dl.doubtnut.com/l/_kFEHSsgZMEvT
https://dl.doubtnut.com/l/_FXmuqjEfKvie
https://dl.doubtnut.com/l/_uWiD5vmdi3rO
https://dl.doubtnut.com/l/_bMkiyN8luj8J


2. If  then find the value of 

Watch Video Solution

∣
∣
→
a ∣

∣ = 2,
∣
∣
∣

→
b

∣
∣
∣

= 5 and
∣
∣
∣
→
a ×

→
b

∣
∣
∣

= 8
→
a .

→
b

3. If  where  are coplanar vectors,

then for some scalar k prove that .

Watch Video Solution

→
a ×

→
b =

→
b ×

→
c ≠ 0

→
a ,

→
b and

→
c

→
a +

→
c = k

→
b

4. If

, then find the value of 

Watch Video Solution

→
a = 2

→
j + 3

→
j −

→
k ,

→
b = −

→
i + 2

→
j − 4

→
k and

→
c =

→
i +

→
j +

→
k

(
→
a ×

→
b ). (

→
a ×

→
c )

5. find the vector  are such that 

 form a right -handed system, then find .

Watch Video Solution

→
c ,

→
a = xî + yĵ + zk̂ and

→
b = ĵ

→
a ,

→
c and

→
b

→
c

https://dl.doubtnut.com/l/_bMkiyN8luj8J
https://dl.doubtnut.com/l/_8So7dewxg8ux
https://dl.doubtnut.com/l/_nQ7fRc0u3K9w
https://dl.doubtnut.com/l/_mnZ0RMM7h4Nv


6. given that  is not a zero

vector. Show that .

Watch Video Solution

→
a .

→
b =

→
a .

→
c ,

→
a ×

→
b =

→
a ×

→
c and

→
a

→
b =

→
c

7. Show that  and give a

geometrical interpretation of it.

Watch Video Solution

(
→
a −

→
b ) × (

→
a +

→
b ) = 2

→
a ×

→
b

8. If  are unit vectors and  such that 

 then find the angle  between 

Watch Video Solution

→
x and

→
y ∣

∣
→
z ∣

∣ =
2

√7
→
z +

→
z ×

→
x =

→
y θ

→
x and

→
z

https://dl.doubtnut.com/l/_mnZ0RMM7h4Nv
https://dl.doubtnut.com/l/_b9gmvzyp3YK9
https://dl.doubtnut.com/l/_zPvF1QVxWiMm
https://dl.doubtnut.com/l/_EgQGCBrJyj76


9. Prove that

Watch Video Solution

(
→
a . î)(

→
a × î) + (

→
a . ĵ)(

→
a × ĵ) + (

→
a . k̂)(

→
a × k̂) =

→
0

10. Let a,b,c be three non-zero vectors such that , then 

 is

Watch Video Solution

a + b + c = 0

λb × a + b × c + c × a = 0, whereλ

11. A particle has an angular
 speed of 3 rad/s and the axis of rotation

passes through the points 
 Find the velocity of

the
particle at point 

Watch Video Solution

(1, 1, 2)and(1, 2, − 2).

P (3, 6, 4).

https://dl.doubtnut.com/l/_ua0QUFV05WFg
https://dl.doubtnut.com/l/_9xjiMucBkzHX
https://dl.doubtnut.com/l/_H3ik2tebo4VJ


12. Let  be unit vectors such that . It

the angle between  then find .

Watch Video Solution

→
a ,

→
b and

→
c

→
a .

→
b = 0 =

→
a .

→
c

→
b and

→
c is

π

6
→
a

13. if  the find the value of

Watch Video Solution

(
→
a ×

→
b )

2

+ (
→
a .

→
b )

2

= 144 and ∣
∣
→
a ∣

∣ = 4

∣
∣
∣

→
b

∣
∣
∣

14. Given  if  is a vector such that

 then find the value of .

Watch Video Solution

∣
∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣

= 1 and
∣
∣
∣
→
a +

→
b

∣
∣
∣

= √3
→
c

→
c −

→
a − 2

→
b = 3(

→
a ×

→
b )

→
c .

→
b

15. Find the moment of 
 about point (2, -1, 3),
 where force 


is acting on point (1, -1,
2).

→
F

→
F = 3 î + 2ĵ − 4k̂

https://dl.doubtnut.com/l/_m7hFiltq8UWH
https://dl.doubtnut.com/l/_ZQYgkBF2eJlE
https://dl.doubtnut.com/l/_koXBqzlUw4DV
https://dl.doubtnut.com/l/_bPZa4RSxMVZN


Exercise 2.3

Watch Video Solution

1. If  are four non-coplanar unit vectors such that 

makes equal angles with all the three vectors  then prove that 

Watch Video Solution

→
a ,

→
b ,

→
c and

→
d

→
d

→
a ,

→
b ,

→
c

[
→
d

→
a

→
b ] = [

→
d

→
c

→
b ] = [

→
d

→
c

→
a ]

2. If  are three non coplanar vectors prove that  vecm vecn]

(vecaxxvecb) =|(vec1.veca, vec1.vecb, vec1),(vecm.veca, vecm.vecb, vecm),

(vecn.veca, vecn.vecb, vecn)|`

Watch Video Solution

→
l ,

→
m,

→
n [→

https://dl.doubtnut.com/l/_bPZa4RSxMVZN
https://dl.doubtnut.com/l/_vEUtNh7zI6dK
https://dl.doubtnut.com/l/_9oyH2GmudlsO


3. if the volume of a parallelpiped whose adjacent egges are

 is  then

find of 

Watch Video Solution

→
a = 2 î + 3ĵ + 4k̂,

→
b = î + αĵ + 2k̂,

→
c =

→
i + 2ĵ + αk̂ 15

α if (α > 0)

4. If  then find the vector  such

that .

Watch Video Solution

→
a = î + ĵ + k̂ and

→
b = î − 2ĵ + k̂

→
c

→
a .

→
c = 2 and

→
a ×

→
c =

→
b

5. If  for some non-zero

vector . Then prove that 

Watch Video Solution

→
x . V eca = 0,

→
x . V ecb = 0 and

→
x .

→
c = 0

→
x [

→
a

→
b

→
c ] = 0

https://dl.doubtnut.com/l/_MXeUgjIbkpOF
https://dl.doubtnut.com/l/_ATnxcIA2KPWu
https://dl.doubtnut.com/l/_fx66VnHHj4In


6. If  then find the vector  such

that .

Watch Video Solution

→
a = î + ĵ + k̂ and

→
b = î − 2ĵ + k̂

→
c

→
a .

→
c = 2 and

→
a ×

→
c =

→
b

7. If  are three vectors such that 

 then prove that 

Watch Video Solution

→
a ,

→
b and

→
c

→
a ×

→
b =

→
c ,

→
b ×

→
c =

→
a ,

→
c ×

→
a =

→
b

∣
∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣

= ∣
∣
→
c ∣

∣

8. If  then prove that 

Watch Video Solution

→
a =

→
P +

→
q ,

→
P ×

→
b =

→
0 and

→
q .

→
b = 0

=
→
q

→
b × (

→
a ×

→
b )

→
b .

→
b

https://dl.doubtnut.com/l/_9s6z22GzPfIQ
https://dl.doubtnut.com/l/_eQd2QGzhHeZE
https://dl.doubtnut.com/l/_9XfhH6ixPihL


9. Prove that

Watch Video Solution

(
→
a . (

→
b × î)) î + (

→
a . (

→
b × ĵ))ĵ + (

→
a . (

→
b × k̂))k̂ =

→
a ×

→
b

10. for any four vectors  prove that 

Watch Video Solution

→
a ,

→
b ,

→
c and

→
d

→
d . (

→
a × (

→
b × (

→
c ×

→
d ))) = (

→
b .

→
d )[

→
a

→
c

→
d ]

11. If  be two non-collinear unit vectors such that 

 ,then find the angle between .

Watch Video Solution

→
a and

→
b

→
a × (

→
a ×

→
b ) =

→
b

1
2

→
a and

→
b

12. show that  if and only if 

 are collinear or 

(
→
a ×

→
b ) ×

→
c =

→
a × (

→
b ×

→
c )

→
a and

→
c (

→
a ×

→
c ) ×

→
b =

→
0

https://dl.doubtnut.com/l/_hfMbcE0OsZpo
https://dl.doubtnut.com/l/_ZmpV4GaPeSfm
https://dl.doubtnut.com/l/_AyG5n6N7amck
https://dl.doubtnut.com/l/_67aVAQ0Pv5vq


Watch Video Solution

13. Let  be non-zero vectors such that no two are collinear

and  if  is the acute angle between

vectors  then find value of .

Watch Video Solution

→
a ,

→
b and

→
c

(
→
a ×

→
b ) ×

→
c =

∣
∣
∣

→
b

∣
∣
∣
∣
∣
→
c ∣

∣
→
a

1

3
θ

→
b and

→
c sin θ

14. If  denote vectors .

Respectively, show that  is parallel to  is parallel to 

 is parallel to .\

Watch Video Solution

→
p ,

→
q ,

→
r

→
b ×

→
c ,

→
c ×

→
c ×

→
a ,

→
a ×

→
b

→
a

→
q ×

→
r ,

→
b

→
r ×

→
p ,

→
c

→
p ×

→
q

15. Let  be non -coplanar vectors and let equations 

 are reciprocal system of vector  then prove that 

 is a null vector.

→
a ,

→
b ,

→
c

→
a ' ,

→
b ' ,

→
c '

→
a ,

→
b ,

→
c

→
a ×

→
a ' +

→
b ×

→
b ' +

→
c ×

→
c '

https://dl.doubtnut.com/l/_67aVAQ0Pv5vq
https://dl.doubtnut.com/l/_CTwopZJPcBTH
https://dl.doubtnut.com/l/_ZUdFFoss3AOJ
https://dl.doubtnut.com/l/_JTS32AIuyo7k


Watch Video Solution

16. Given unit vectors  such that angle between 

and angle between if [n p m] = 1/4 find alpha

Watch Video Solution

m̂n̂ and p̂ m̂ and n̂isα

p̂ and m̂Xn̂isα

17. 
 are three unit vectors and
 every two are inclined to

each other at an angel 
 If 


are scalars, then find the
value

of 

Watch Video Solution

→
a ,

→
b , and

→
c

cos − 1(3/5).

→
a ×

→
b = p

→
a + q

→
b + r

→
c , wherep, q, r

q.

18. Let

 gve

three non-zero vectors such that  is a unit vector perpendicular to both

→
a = a1 î + a2 ĵ + a3k̂,

→
b = b2 ĵ + b3k̂ and

→
c = c1 î + c2 ĵ + c3k̂

→
c

https://dl.doubtnut.com/l/_JTS32AIuyo7k
https://dl.doubtnut.com/l/_5GBcgsLSg9Zh
https://dl.doubtnut.com/l/_43Jusp1AHw8T
https://dl.doubtnut.com/l/_ZjSnZeWN9U2b


single correct answer type

. If the angle between , then prove that 

Watch Video Solution

→
a and

→
b

→
a and

→
b is

π

6
∣
∣
∣
∣

a1 a2 a3

b1 b2 b3

c1 c2 c3

∣
∣

∣
∣

p = (a2
1 + a2

2 + a2
3)(b

2
1 + b2

2 + b2
3)

1

4

1. The scalar  equals (A) 0 (B) 

 (C)  (D) none of these

A. 0

B. 

C. 

D. none of these

Answer: a

Watch Video Solution

→
A . (

→
B +

→
C ) × (

→
A +

→
B +

→
C )

[
→
A

→
B

→
C ] + [

→
B

→
C

→
A ] [

→
A

→
B

→
C ]

[
→
A

→
B

→
C ] + [

→
B

→
C

→
A ]

[
→
A

→
B

→
C ]

https://dl.doubtnut.com/l/_ZjSnZeWN9U2b
https://dl.doubtnut.com/l/_ZmzmyhGLQHbt


2. For non-zero vectors 

holds if and only if

A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

→
a ,

→
b and

→
c ,

∣
∣
∣
(

→
a ×

→
b ).

→
c =

∣
∣
∣
→
a

∣
∣
∣
∣
∣
∣

→
b

∣
∣
∣
∣
∣
∣
→
c

∣
∣
∣

→
a .

→
b = 0,

→
b .

→
c = 0

→
b .

→
c = 0,

→
c ,

→
a = 0

→
c .

→
a = 0,

→
a ,

→
b = 0

→
a .

→
b =

→
b .

→
c =

→
c .

→
a = 0

3. The volume of he
 parallelepiped whose sides are given by


 is
 a. 
 b. 
 c. 


d. 

A. 

B. 4

→
OA = 2i − 2, j,

→
OB = i + j − kand

→
OC = 3i − k 4/13 4

2/7 2

4/13

https://dl.doubtnut.com/l/_35eZNpw2XvJy
https://dl.doubtnut.com/l/_hVEyzd6WFTSz


C. 

D. 2

Answer: d

Watch Video Solution

2/7

4. Let  be three noncolanar vectors and  are vectors

defined by the relations

 then the value of

the expression . is

equal to (A) 0 (B) 1 (C) 2 (D) 3

A. 0

B. 1

C. 2

D. 3

→
a ,

→
b ,

→
c

→
p ,

→
q ,

→
r

→
p = ,

→
q = ,

→
r =

→
b ×

→
c

[
→
a

→
b

→
c ]

→
c ×

→
a

[
→
a

→
b

→
c ]

→
a ×

→
b

[
→
a

→
b

→
c ]

(
→
a +

→
b ).

→
p + (

→
b +

→
c ).

→
q + (

→
c +

→
a ).

→
r

https://dl.doubtnut.com/l/_hVEyzd6WFTSz
https://dl.doubtnut.com/l/_nwyvvAwe4phT


Answer: d

Watch Video Solution

5. Let  is a unit vector such

that  then  equals

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

→
a = î − ĵ,

→
b = ĵ − k̂,

→
c = k̂ − î. Ifd̂

→
a . d̂ = 0 = [

→
b

→
c

→
d ] d̂

±
î + ĵ − 2k̂

√6

±
î + ĵ − k̂

√3

±
î + ĵ + k̂

√3

± k̂

https://dl.doubtnut.com/l/_nwyvvAwe4phT
https://dl.doubtnut.com/l/_lfL9i8wqAQ1z


6. If  are non coplanar and unit vectors such that 

 then the angle between  is

(A)  (B)  (C)  (D) 

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

→
a ,

→
b and

→
c

→
a × (

→
b ×

→
c ) =

⎞

⎠

→
b +

→
c

√2
vea and

→
b

3π

4

π

4

π

2
π

3π/4

π/4

π/2

π

7. Let  be vectors such that  if 

 then  is (a) 47

(b) -25
(c) 0
(d) 25

A. 47

→
u ,

→
v and

→
w

→
u +

→
v +

→
w = 0

∣
∣
→
u ∣

∣ = 3, ∣
∣
→
v ∣

∣ = 4 and ∣
∣
→
w ∣

∣ = 5
→
u .

→
v +

→
v .

→
w +

→
w .

→
u

https://dl.doubtnut.com/l/_Jf50o2KfNz6D
https://dl.doubtnut.com/l/_BGuRHBce402s


B. 

C. 0

D. 25

Answer: b

Watch Video Solution

−25

8. If  are three non-coplanar vectors, then 

 equals

A. 0

B. 

C. 

D. 

Answer: d

Watch Video Solution

→
a ,

→
b and

→
c

(
→
a +

→
b +

→
c ). [(

→
a +

→
b ) × (

→
a +

→
c )]

[
→
a

→
b

→
c ]

2[
→
a

→
b

→
c ]

−[
→
a

→
b

→
c ]

https://dl.doubtnut.com/l/_BGuRHBce402s
https://dl.doubtnut.com/l/_SBsMapFCKwAr


9. Let  be three mutually perpendicular vectors of the same

magnitude. If a vector  satisfies the equation 

, 

then  is given by

A. (a)

B. (b)

C. (c)

D. (d)

Answer: b

Watch Video Solution

→
p ,

→
q ,

→
r

→
x

→
p × {

→
x −

→
q ) ×

→
p } +

→
q × {

→
x −

→
r ) ×

→
q } +

→
r × {

→
x −

→
p ) ×

→
r

→
x

(
→
p +

→
q − 2

→
r )

1

2

(
→
p +

→
q +

→
r )

1

2

(
→
p +

→
q +

→
r )

1

3

(2
→
p +

→
q −

→
r )

1

3

10. Let  if c is a vector such that 

 and the angle between 

→
a = 2 î + ĵ + k̂, and

→
b = î + ĵ

→
a .

→
c = ∣

∣
→
c ∣

∣,
∣
∣
→
c −

→
a ∣

∣ = 2√2

https://dl.doubtnut.com/l/_SBsMapFCKwAr
https://dl.doubtnut.com/l/_7j2dxSLFfgxp
https://dl.doubtnut.com/l/_xNoibXGcsTTK


 , then  is equal to

A. 

B. 

C. 2

D. 3

Answer: b

Watch Video Solution

→
a ×

→
b and

→
i s30∘ ∣

∣
∣
(

→
a ×

→
b )

∣
∣
∣

×
→
c

∣
∣
∣

2/3

3/2

11. Let  unit vector  be

coplanar. If  is pependicular to . Then  is

A. 

B. 

C. 

D. 

→
a = 2i + j + k,

→
b = i + 2j − k and a

→
c

→
c

→
a

→
c

( − j + k)
1

√2

(i − j − k)
1

√3

(i − 2j)
1

√5

(i − j − k)
1

√3

https://dl.doubtnut.com/l/_xNoibXGcsTTK
https://dl.doubtnut.com/l/_ExBv2IpwLz0b


Answer: a

Watch Video Solution

12. If the vectors  form the sides BC,CA and AB respectively of a

triangle ABC then (A)  (B)  (C) 

 (D) 

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

→
a ,

→
b ,

→
c

→
a . (

→
b ×

→
c ) =

→
0

→
a × (

→
b x

→
c ) =

→
0

→
a .

→
b =

→
c =

→
c =

→
a . a ≠ 0

→
a ×

→
b +

→
b ×

→
c +

→
c ×

→
a

→
0

→
a .

→
b +

→
b .

→
c +

→
c .

→
a = 0

→
a ×

→
b =

→
b ×

→
c =

→
c ×

→
a

→
a .

→
b =

→
b .

→
c =

→
c .

→
a

→
a ×

→
b +

→
b ×

→
c +

→
c ×

→
a =

→
0

https://dl.doubtnut.com/l/_ExBv2IpwLz0b
https://dl.doubtnut.com/l/_FDBzm76D8RXJ


13. Let the vectors  be such that 

. Let  be planes determined by

pairs of vectors P_1

and P_2 pi/4 pi/3 pi/2`

A. 0

B. 

C. 

D. 

Answer: a

Watch Video Solution

→
a ,

→
b ,

→
c and

→
d

(
→
a ×

→
b ) × (

→
c ×

→
d ) =

→
0 P1 and P2

→
a ,

→
b and

→
c ,

→
d respectively. Thenthe∠between

is(A)0(B) (C) (D)

π/4

π/3

π/2

14. If  are unit coplanar vectors then the scalar triple product 

 is equal to (A)  (B)  (C)  (D) 

A. 0

→
a ,

→
b ,

→
c

[2
→
a −

→
b , 2

→
b − c,

→
2 c −

→
a ] 0 1 −√3 √3

https://dl.doubtnut.com/l/_miFm0YXfOjbl
https://dl.doubtnut.com/l/_Bq1wKmdraaNg


B. 1

C. 

D. 

Answer: a

Watch Video Solution

−√3

√3

15. if  are unit vectors. Then 

does not exceed

A. 4

B. 9

C. 8

D. 6

Answer: b

Watch Video Solution

â, b̂ and ĉ ∣∣â − b̂∣∣
2

+ ∣∣b̂ − ĉ∣∣
2

+ ∣
∣
→
c −

→
a ∣

∣
2

https://dl.doubtnut.com/l/_Bq1wKmdraaNg
https://dl.doubtnut.com/l/_G3TsqAwXDoYS


16. If  are two unit vectors such that 

are perpendicular to each other then the angle between  is (A) 

 (B)  (C)  (D) 

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

→
a and

→
b

→
a + 2

→
b and 5

→
a − 4

→
b

→
a and

→
b

450 600 cos − 1( )
1

3
cos − 1( )

2

7

45∘

60∘

cos − 1(1/3)

cos − 1(2/7)

17. Let  is a unit vector, then

the maximum value of the scalar triple product  is

A. 

→
V = 2 î + ĵ − k̂ and

−→
W = î + 3k̂. if

→
U

[
→
U

→
V

−→
W ]

−1

https://dl.doubtnut.com/l/_G3TsqAwXDoYS
https://dl.doubtnut.com/l/_bT9yrT1PYbUP
https://dl.doubtnut.com/l/_xCIdIw9ZkPRG


B. 

C. 

D. 

Answer: c

Watch Video Solution

√10 + √6

√59

√60

18. Find the value of a so that the volume of the parallelopiped formed by

vectors  becomes minimum.

A. 

B. 3

C. 

D. 

Answer: c

Watch Video Solution

î + aĵ + k̂, ĵ + ak̂ and aî + k̂

−3

1/√3

√3

https://dl.doubtnut.com/l/_xCIdIw9ZkPRG
https://dl.doubtnut.com/l/_vFQxzcnRQNYv


19. If  is

(a) 
(b) 
(c) 
(d) 

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

→
a = ( î + ĵ + k̂),

→
a .

→
b = 1 and

→
a ×

→
b = ĵ − k̂,  then 

→
b

î − ĵ + k̂ 2 î − k̂ î 2 î

î − ĵ + k̂

2 î − k̂

î

2 î

20. The unit vector which is orthogonal to the vector  and is

coplanar with vectors  is (a) 
 (b) 


(c) 
(d) 

A. 

5 î + 2ĵ + 6k̂

2 î + ĵ + k̂ and î − ĵ + k̂
2 î − 6ĵ + k̂

√41
2 î − 3ĵ

√13

3ĵ − k̂

√10

4 î + 3ĵ − 3k̂

√34

2 î − 6ĵ + k̂

√41

https://dl.doubtnut.com/l/_vFQxzcnRQNYv
https://dl.doubtnut.com/l/_qKe1iKvwo1oq
https://dl.doubtnut.com/l/_e5VsoKBvU03H


B. 

C. 

D. 

Answer: c

Watch Video Solution

2 î − 3ĵ

√13

3ĵ − k̂

√10

4 î + 3ĵ − 3k̂

√34

21. if  are three non-zero, non- coplanar vectors and

, then the set of orthogonal vectors is

A. 

B. 

C. 

→
a ,

→
b and

→
c

→
b 1 =

→
b −

→
a ,

→
b 2 =

→
b +

→
a ,

→
c 1 =

→
c −

→
a +

−
→
a =

→
b 1

→
b .

→
a

∣
∣
→
a ∣

∣
2

→
b .

→
a

∣
∣
→
a ∣

∣
2

→
c .

→
a

∣
∣
→
a ∣

∣
2

→
b .

→

∣
∣
→
c ∣

∣

→
c .

→
a

∣
∣
→
c ∣

∣
2

→
b .

→
c

∣
∣
∣

→
b

∣
∣
∣

2

(
→
a ,

→
b 1,

→
c 3)

(
→
c a,

→
b 1,

→
c 2)

(
→
a ,

→
b 1,

→
c 1)

https://dl.doubtnut.com/l/_e5VsoKBvU03H
https://dl.doubtnut.com/l/_4nOcWNAIHIoe


D. 

Answer: c

Watch Video Solution

(
→
a ,

→
b 2,

→
c 2)

22. Let . A vector

in the plane of  whose projection on  is (A) 

 (B)  (C)  (D) 

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

→
a = î + 2ĵ + k̂,

−−→
= î − ĵ + k̂ and

→
c = î + ĵ − k̂

→
a and

→
b

→
c is

1

√3

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

4 î − ĵ + 4k̂

3 î + ĵ − 3k̂

2 î + ĵ − 2k̂

4 î + ĵ − 4k̂

https://dl.doubtnut.com/l/_4nOcWNAIHIoe
https://dl.doubtnut.com/l/_zV8O4mh4QWIg
https://dl.doubtnut.com/l/_vyWRwa1CTfpU


23. Lelt two non collinear unit vectors  form and acute angle. A

point P moves so that at any time t the position vector  (where O is

the origin) is given by  When P is farthest from origin O,

let M be the length of  be the unit vector along  Then (A) 

 (B) 

 (C) 

 (D) 

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

â and b̂

−−→
OP

â cos t + b̂ sin t.

−−→
OP and û

−−→
OP

û = and M = (1 + â. b̂)
â + b̂

∣∣â + b̂∣∣

1
2

û = and M = (1 + â. b̂)
â − b̂

∣∣â − b̂∣∣

1
2

û = and M = (1 + 2â. b̂)
â + b̂

∣∣â + b̂∣∣

1
2

û = and M = (1 + 2â. b̂)
â − b̂

∣∣â − b̂∣∣

1
2

, û = and M = (1 + â. b̂)
1 / 2â + b̂

∣∣â + b̂∣∣

, û = and M = (1 + â. b̂)
1 / 2â − b̂

∣∣â − b̂∣∣

û = and M = (1 + 2â. b̂)
1 / 2â + b̂

∣∣â + b̂∣∣

, û = and M = (1 + 2â. b̂)
1 / 2â − b̂

∣∣â − b̂∣∣

https://dl.doubtnut.com/l/_vyWRwa1CTfpU


24. If  are unit vectors such that 

 then (A)  are

non coplanar (B)  are non coplanar (C)  are non paralel

(D)  are paralel and  are parallel

A.  are non- coplanar

B.  are non-coplanar

C.  are non- parallel

D.  are parallel and  are parallel

Answer: c

Watch Video Solution

→
a ,

→
b ,

→
c and

→
d

(
→
a ×

→
b ). (

→
c ×

→
d ) = 1 and

→
a .

→
c =

1

2
→
a ,

→
b ,

→
c

→
b ,

→
c ,

→
d

→
b ,

→
d

→
a ,

→
d

→
b ,

→
c

→
a ,

→
b and

→
c

→
b ,

→
c and

→
d

→
b and

→
d

→
a and

→
d

→
b and

→
c

25. Two adjacent sides of a
 parallelogram 
 are given by 


 The side 
 is

rotated by an acute
angle 
in the plane of the
parallelogram so that 

ABCD

→
A B = 2 î + 10ĵ + 11k̂and

→
A D = − î + 2ĵ + 2k̂. AD

α AD

https://dl.doubtnut.com/l/_83IeWvPBI9ak
https://dl.doubtnut.com/l/_Rx3in3iNkeCn


becomes 
 If 
 makes a right angle with
 the side 
 then the

cosine of the
angel 
is given by
a. 
b. 
c. 
d. 

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

AD ′ . AD' AB,

α
8

9

√17
9

1

9

4√5

9

8

9

√17
9

1

9

4√5

9

26. Let P, Q, R and S be the points on the plane with position vectors

 respectively. The quadrilateral

PQRS must be a

A. Parallelogram, which is neither a rhombus nor a rectangle

B. square

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

https://dl.doubtnut.com/l/_Rx3in3iNkeCn
https://dl.doubtnut.com/l/_YCYoSBG5H1gV


C. rectangle, but not a square

D. rhombus, but not a square.

Answer: a

Watch Video Solution

27. Let  be three

vectors. A vectors  in the plane of  , whose projection on 

 is given by

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

→
a = î + ĵ + k̂,

→
b = î − ĵ + k̂ and

→
c = î − ĵ − k̂

→
v

→
a and

→
b

→
c is

1

√3

î − 3ĵ + 3k̂

−3 î − 3ĵ + k̂

3 î − ĵ + 3k̂

î + 3ĵ − 3k̂

https://dl.doubtnut.com/l/_YCYoSBG5H1gV
https://dl.doubtnut.com/l/_Nky2WzqLtUet


Multiple correct answers type

28. Let  determine diagonals

of a parallelogram PQRS and  be another vector. Then

the volume of the parallelepiped determined by the vectors

 is

A. 5

B. 20

C. 10

D. 30

Answer: c

Watch Video Solution

¯̄̄ ¯̄¯PR = 3 î + ĵ − 2k̂ and ¯̄̄¯̄̄SQ = î − 3ĵ − 4k̂

¯̄̄ ¯̄¯PT = î + 2ĵ + 3k̂

¯̄̄ ¯̄¯PT , ¯̄¯̄̄ ¯PQ and ¯̄¯̄¯PS

https://dl.doubtnut.com/l/_Nky2WzqLtUet
https://dl.doubtnut.com/l/_oGmg5ACksaCl


1. Let

be three non- zero vectors such that  is a unit vectors perpendicular to

both the vectors  and . If the angle between  is  then 

 is equal to

A. (a) 0

B. (b) 1

C. (c) 

D. (d)

Answer: c

Watch Video Solution

→a = a1 î + a2 ĵ + a3k̂, →
b = b1 î + b2 ĵ + b3k̂  and  →c = c1 î + c2 ĵ + c3k̂

→c

→a →
b →a  and  →

b
π

6

∣
∣
∣
∣

a1 a2 a3

b1 b2 b3

c1 c2 c3

∣
∣

∣
∣

2

(a2
1 + a2

2 + a2
2)(b

2
1 + b2

2 + b2
2)

1

4

(a2
1 + a2

2 + a2
2)(b

2
1 + b2

2 + b2
2)(c

2
1 + c2

2 + c2
2)

3

4

2. The number of vectors of
 unit length perpendicular to vectors


is
a. one b. two c.
three
d. infinite→
a = (1, 1, 0)and

→
b = (0, 1, 1)

https://dl.doubtnut.com/l/_rxHIqSTx8UoM
https://dl.doubtnut.com/l/_DC7SYCutr9rO


A. one

B. two

C. three

D. infinite

Answer: b

Watch Video Solution

3. Let  be three

vectors . A vector in the plane of  whose projection on  is of

magnitude is (A)  (B)  (C) 

 (D) 

A. 

B. 

C. 

→
a = 2 î + ĵ + k̂,

→
b = î + 2ĵ − k̂ and

→
c = î + ĵ − 2k̂

→
b and

→
c

→
a

√( )
2

3
2 î + 3ĵ + 3k̂ 2 î + 3ĵ − 3k̂

−2 î − ĵ + 5k̂ 2 î + ĵ + 5k̂

2 î + 3ĵ − 3k̂

2 î + 3ĵ + 3k̂

−2 î − ĵ + 5k̂

https://dl.doubtnut.com/l/_DC7SYCutr9rO
https://dl.doubtnut.com/l/_wzCHYuOe5DgT


D. 

Answer: a,c

Watch Video Solution

2 î + ĵ + 5k̂

4. For three vectors,  which of the following expressions is

not equal to any of the remaining three ?

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: c

Watch Video Solution

→
u ,

→
v and

→
w

→
u . (

→
v ×

→
w )

(
→
v ×

→
w ).

→
u

→
v . (

→
u ×

→
w )

(
→
u ×

→
v ).

→
w

https://dl.doubtnut.com/l/_wzCHYuOe5DgT
https://dl.doubtnut.com/l/_tp1ES94diF8J


5. Which of the following expressions
 are meaningful?
 
 b. 


c. 
d. 

A. 

B. 

C. 

D. 

Answer: a,c

Watch Video Solution

→
u . (

→
v ×

→
w )

(
→
u .

→
v ).

→
w (

→
u .

→
v ).

→
w

→
u × (

→
v .

→
w )

→
u . (

→
v ×

→
w )

(
→
u .

→
v ).

→
w

(
→
u .

→
v )

→
w

→
u × (

→
v . V ecw)

6. If  are two non collinear vectors and 

 then  is

A. 

B. 

C. 

→
a and

→
b

→
u =

→
a − (

→
a .

→
b ).

→
b and

→
v =

→
a x

→
b

→
v

∣
∣
→
u ∣

∣

∣
∣
→
u ∣

∣ + ∣
∣
→
u . V eca∣

∣

∣
∣
→
u ∣

∣ +
∣
∣
∣
→
u .

→
b

∣
∣
∣

https://dl.doubtnut.com/l/_UyXXLoVwC0xI
https://dl.doubtnut.com/l/_j9dx40Rieb0J


D. 

Answer: a,c

Watch Video Solution

∣
∣
→
u ∣

∣ +
→
u . (

→
a +

→
b )

7.  , then find 

A. a unit vector

B. makes an angle  with vector 

C. parallel to vector 

D. perpendicular to vector 

Answer: a,c,d

Watch Video Solution

→
P = (2 î − 2ĵ + k̂)

∣
∣
∣

→
P

∣
∣
∣

π/3 (2 î − 4ĵ + 3k̂)

( − î + ĵ − k̂)
1

2

3 î + 2ĵ − 2k̂

https://dl.doubtnut.com/l/_j9dx40Rieb0J
https://dl.doubtnut.com/l/_ApqY5uDuPdY9


8. Let  be vector parallel to line of intersection of planes 

through origin. If is parallel to the vectors  and 

 is parallel to  and , then the angle between  and 

 is :

A. 

B. 

C. 

D. 

Answer: b,d

Watch Video Solution

→
a P1 and P2

P1 2j̄ + 3k̄ and 4j̄ − 3k̄

P2 j̄ − k̄ 3Ī + 3j̄
→
a

2 ī + j̄ − 2k̄

π/2

π/4

π/6

3π/4

9. The vectors which is/are coplanar with vectors

 and perpendicular to the vector  is

/are (A)  (B)  (C)  (D) 

î + ĵ + 2k̂ and î + 2ĵ + k̂ î + ĵ + k̂

ĵ − k̂ − î + ĵ î − ĵ − ĵ + k̂

https://dl.doubtnut.com/l/_1TLN1AQjO4pQ
https://dl.doubtnut.com/l/_PVar0MEPj1bi


A. 

B. 

C. 

D. 

Answer: a,d

Watch Video Solution

ĵ − k̂

− î + ĵ

î − ĵ

− ĵ + k̂

10. Let  be three vectors each of magnitude  and the

angle between each pair of them is  is a non-zero vector

perpendicular to  is a non-zero vector

perpendicular to , then

A. (a) 

B. (b) 

C. (c) 

D. (d) 

→
x ,

→
y and

→
z √2

if
→
a

π

3
→
x and

→
y ×

→
z and

→
b

→
y and

→
z ×

→
x

→
b = (

→
b .

→
z )(

→
z −

→
x )

→
a = (

→
a .

→
y )(

→
y −

→
z )

→
a .

→
b = − (

→
a .

→
y )(

→
b .

→
z )

→
a = (

→
a .

→
y )(

→
z −

→
y )

https://dl.doubtnut.com/l/_PVar0MEPj1bi
https://dl.doubtnut.com/l/_Gzk0b1uFBoT1


Answer: a,b,c

Watch Video Solution

11. Let  be a triangle . Let 

then which of the following is (are) true ?

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: a,c,d

Watch Video Solution

PQR

→
a = ¯̄¯̄̄ ¯QR,

→
b = ¯̄̄ ¯̄¯RP and

→
c = ¯̄¯̄̄ ¯PQ. if ∣

∣
→
a ∣

∣ = 12,
∣
∣
∣

→
b

∣
∣
∣

= 4√3 and
→
b .

→
c

− ∣
∣
→
a ∣

∣ = 12

∣
∣
→
c ∣

∣
2

2

− ∣
∣
→
a ∣

∣ = 30

∣
∣
→
c ∣

∣
2

2

∣
∣
∣
→
a ×

→
b +

→
c ×

→
a

∣
∣
∣

= 48√3

→
a .

→
b = − 72

https://dl.doubtnut.com/l/_Gzk0b1uFBoT1
https://dl.doubtnut.com/l/_y7XOYC4bfVMq

