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Illustration 1

Illustration 2

1. The vector  bisects the angle between the vectors  if

(A)  (B) angle between  is zero (C)

 (D) none of these

View Text Solution

→
a +

→
b â and b̂

∣
∣
→
a ∣

∣ +
∣
∣
∣

→
b

∣
∣
∣

= 0
→
a and

→
b

∣
∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣

= 0

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_VjtjHk5YtJ6M


Illustration 3

Illustration 4

1. if  +  =  +  ,than prove that B is the midpoint of AC.

Watch Video Solution

→
A o

→
OB

→
BO

→
OC

1.  is pentagon, prove that  +  +  +  = 

Watch Video Solution

ABCDE
→
A B

→
BC

→
C D

→
DE +

→
E A

→
0

→
A B +

→
A E +

→
BC +

→
DC +

→
E D +

→
A C = 3

→
A C

1. Prove that the resultant of two forces acting at point O and

represented by  and  is given by 2  ,where D is the midpoint

of BC.

Watch Video Solution

→
OB

→
OC

→
OD

https://dl.doubtnut.com/l/_Ks5nvePnjISd
https://dl.doubtnut.com/l/_miCQIAOeEQco
https://dl.doubtnut.com/l/_sFjmdeN6V2Es


Illustration 5

Illustration 6

Illustration 7

1. Prove that the sum of all vectors drawn from the centre of a regular

octagon to its vertices is the zero vector.

View Text Solution

1. ABC is a triangle and P any point on BC. if  is the sum of  + 

+  , show that ABPQ is a parallelogram and Q , therefore , is a �xed

point.

Watch Video Solution

→
P Q

→
A P

→
P B

→
P C

https://dl.doubtnut.com/l/_sFjmdeN6V2Es
https://dl.doubtnut.com/l/_isH0hakDQd5N
https://dl.doubtnut.com/l/_nULY8CU8P3PZ
https://dl.doubtnut.com/l/_sBr3pJXMH8k7


Illustration 8

Illustration 9

1. Two forces  and  are acting at vertex A of a quadrilateral ABCD

and two forces  and  at C prove that their resultant is given by 4

 , where E and F are the midpoints of AC and BD, respectively.

Watch Video Solution

→
A B

→
A D

→
C B

→
C D

→
E F

1. If O( ) is the circumcentre and O' the orthocentre of a triangle ABC,

then prove that 

i.   

ii.   

iii.   

where AP is the diameter through A of the circumcircle.

View Text Solution

→
0

−−→
OA +

−−→
OB +

−−→
OC =

−−−→
OO'

−−−→
O'A +

−−−→
O'B +

−−−→
O'C = 2

−−−→
O'O

−−−→
AO' +

−−−→
O'B +

−−−→
O'C = 2

−−→
AO =

−−→
AP

https://dl.doubtnut.com/l/_sBr3pJXMH8k7
https://dl.doubtnut.com/l/_5XQFA63KajVe
https://dl.doubtnut.com/l/_RulTdMdhsM0L


Illustration 10

Illustration 11

1. A unit vector of modulus 2 is equally inclined to  - and  -axes angle at

an angle  . Find the length of projection of the vector on the  -axis.

Watch Video Solution

x y

π/3 z

1. If the projections of vector  on  -,  - and  -axes are 2, 1 and 2 units

,respectively, �nd the angle at which vector  is inclined to the  -axis.

Watch Video Solution

→
a x y z

→
a z

1. Find a vector of magnitude 8 units in the direction of the vector

.

View Text Solution

(5 î − ĵ + 2k̂)

https://dl.doubtnut.com/l/_RulTdMdhsM0L
https://dl.doubtnut.com/l/_6tZgQmkV1tmC
https://dl.doubtnut.com/l/_Ed86WTphK5Cv


Illustration 12

Illustration 13

Illustration 14

1. Find the unit vector in the direction of vector , where  and  are

the points  and , respectively.

Watch Video Solution

−−→
PQ P Q

(1, 2, 3) (4, 5, 6)

1. If  and  then �nd the unit

vector in the direction of .

View Text Solution

→
a = ( − î + ĵ − k̂)

→
b = (2 î − 2ĵ + 2k̂)

(
→
a +

→
b )

https://dl.doubtnut.com/l/_xCqlTOTuOmuy
https://dl.doubtnut.com/l/_E3zOzdwUvzq1


Illustration 15

Illustration 16

1. Show that the points  and C having position vectors 

and  respectively, from the

vertices of a right-angled triangle.

View Text Solution

A, B

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

1. If 2  = 3  , then prove that 2  =3  then prove that 2  + 3

 =5  where  is the origin.

View Text Solution

→
A C

→
C B

→
OA

→
C B

→
OA

→
OB

→
OC O

1. Prove that points  form a

triangle in space.

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

https://dl.doubtnut.com/l/_wPxNpD688si7
https://dl.doubtnut.com/l/_nbNRPsid17k3
https://dl.doubtnut.com/l/_zmD5U5z4WuCZ


Illustration 17

Illustration 18

View Text Solution

1. Find the position vector of a point R which divides the line joining the

point  and  in the ratio , (i)

internally and (ii) externally.

View Text Solution

P( î + 2ĵ − k̂) Q( − î + ĵ + k̂) 2: 1

1. If  are the position vectors of points ,

respectively referred to the same origin O such that no three of these

points are collinear and , then prove that

quadrilateral  is a parallelogram.

Watch Video Solution

→
a ,

→
b ,

→
c ,

→
d A, B, C and D

→
a +

→
c =

→
b +

→
d

ABCD

https://dl.doubtnut.com/l/_zmD5U5z4WuCZ
https://dl.doubtnut.com/l/_y9SiDIloBHjM
https://dl.doubtnut.com/l/_IBcgO5izngRa


Illustration 19

Illustration 20

Illustration 21

1. Find the point of intersection of AB and  6,-7,0),B(16,-19,-4,) , C(0,3,-6)

and D(2,-5,10).

Watch Video Solution

A(

1. Find the angle of vector  with -axis.

Watch Video Solution

→
a = 6 î + 2ĵ − 3k̂ x

1. i. Show that the lines joining the vertices of a tetrahedron to the

centroids of opposite faces are concurrent. 

https://dl.doubtnut.com/l/_9ZVpwtcdAriW
https://dl.doubtnut.com/l/_5eMLqlPMZdoX
https://dl.doubtnut.com/l/_qRjpcJwqLKBA


Illustration 22

Illustration 23

ii. Show that the joins of the midpoints of the opposite edges of a

tetrahedron intersect and bisect each other.

Watch Video Solution

1. The midpoint of two opposite sides of a quadrilateral and the midpoint

of the diagonals are the vertices of a parallelogram. Prove that using

vectors.

Watch Video Solution

1. Check whether the three vectors

 form a triangle

or not.

2 î + 2ĵ + 3k̂,
→
b = − 3 î + 3ĵ + 2k̂ and

→
c = 3 î + 4k̂

https://dl.doubtnut.com/l/_qRjpcJwqLKBA
https://dl.doubtnut.com/l/_3ehXGb6gd6QI
https://dl.doubtnut.com/l/_6xtu2Hme5ckZ


Illustration 24

Illustration 25

Illustration 26

Watch Video Solution

1. Find the resultant of vectors .

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

Watch Video Solution

→
a = î − ĵ + 2k̂ and

→
b = î + 2ĵ − 4k̂

1. If in parallelogram ABCD, diagonal vectors are  and 

, then �nd the adjacent side vectors 

.

Watch Video Solution

−−→
AC = 2 î + 3ĵ + 4k̂

−−→
BD = − 6 î + 7ĵ − 2k̂

−−→
AB and

−−→
AD

https://dl.doubtnut.com/l/_6xtu2Hme5ckZ
https://dl.doubtnut.com/l/_0vb58qh5LTPX
https://dl.doubtnut.com/l/_74MZLcikglSa


Illustration 27

Illustration 28

1. If two sides of a triangle are , then �nd the length of

the third side.

Watch Video Solution

î + 2ĵ and î + k̂

1. Three coinitial vectors of magnitudes a, 2a and 3a meet at a point and

their directions are along the diagonals if three adjacent faces if a cube.

Determined their resultant R. Also prove that the sum of the three

vectors determinate by the diagonals of three adjacent faces of a cube

passing through the same corner, the vectors being directed from the

corner, is twice the vector determined by the diagonal of the cube.

View Text Solution

https://dl.doubtnut.com/l/_Gng2FTVNNckJ
https://dl.doubtnut.com/l/_cMzPFoKcTbe9
https://dl.doubtnut.com/l/_jcOSstBVUB9J


Illustration 29

Illustration 30

1. A stone is projectef from level ground such that its horizontal and

vertical components of initial velocity are  and 

respectively. Then the angle between velocity vector of stone one second

before and one second after it attains maximum height is:

View Text Solution

ux = 10
m

s
uy = 20

m

s

1. If the resultant of two forces is equal in magnitude to one of the

components and perpendicular to it direction, �nd the other components

using the vector method.

Watch Video Solution

https://dl.doubtnut.com/l/_jcOSstBVUB9J
https://dl.doubtnut.com/l/_u3dWV4sMhHTX


Illustration 31

Illustration 32

1. A man travelling towards east at 8km/h �nds that the wind seems to

blow directly from the north On doubling the speed, he �nds that it

appears to come from the north-east. Find the velocity of the wind.

Watch Video Solution

1. OABCDE is a regular hexagon of side 2 units in the XY-plane in the �rst

quadrant. O being the origin and OA taken along the x-axis. A point P is

taken on a line parallel to the z-axis through the centre of the hexagon at

a distance of 3 unit from O in the positive Z direction. Then �nd vector AP.

Watch Video Solution

https://dl.doubtnut.com/l/_slX0z3IJt4kY
https://dl.doubtnut.com/l/_cbdHX78uWMRO


Illustration 33

Illustration 34

1. If , determine vector 

along the internal bisector of the angle between vectors  such

that .

View Text Solution

→
a = 7 î − 4ĵ − 4k̂ and

→
b = − 2 î − ĵ + 2k̂

→
c

→
a and

→
b

∣
∣
→
c ∣

∣ = 5√6

1. Find a unit vector  if  bisects the angle between vectors 

 and .

Watch Video Solution

→
c − î + ĵ − k̂

→
c 3 î + 4ĵ

1. The vectors  have their initial points at

(1, 1). The value of  so that the vectors terminate on one straight line, is

2 î + 3ĵ, 5 î + 6ĵ and 8ĵ + λĵ

λ

https://dl.doubtnut.com/l/_NQkj2W36yMat
https://dl.doubtnut.com/l/_2dMJ4kIKcQHB
https://dl.doubtnut.com/l/_xE5P736ePaIu


Illustration 35

Illustration 36

Watch Video Solution

1. Let  and  be three non-zero vectors which are positive non-

collinear. If is collinear with and  is collinear with 

then  then  is:

View Text Solution

→
a ,

→
b

→
c

→
a + 3

→
b

→
c

→
b + 2

→
c

→
a

→
a

→
a + 3

→
b + 6

→
c

1. i. Prove that the points

 are collinear,

where  are non-coplanar.  

ii. Prove that the points 

are collinear. Find the ratio in which point C divides AB.

View Text Solution

→
a − 2

→
b + 3

→
c , 2

→
a + 3

→
b − 4

→
c and − 7

→
b + 10

→
c

→
a ,

→
b and

→
c

A(1, 2, 3), B(3, 4, 7) and C( − 3, − 2, − 5)

https://dl.doubtnut.com/l/_xE5P736ePaIu
https://dl.doubtnut.com/l/_Pt8HVypvekPc
https://dl.doubtnut.com/l/_XYCvf2uA4ySj


Illustration 37

Illustration 38

Illustration 39

1. Check whether the given three vectors are coplnar or non- coplanar : 

.

Watch Video Solution

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

1. Prove that the four points

 form a

tetrahedron in spacel.

Watch Video Solution

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

https://dl.doubtnut.com/l/_XYCvf2uA4ySj
https://dl.doubtnut.com/l/_8Y6RsjBDES3z
https://dl.doubtnut.com/l/_vxNOiDcq444B
https://dl.doubtnut.com/l/_RikNxO5dNmbC


Illustration 40

Illustration 41

1. If  are two non-collinear vectors, show that points 

 and  are collinear if 

View Text Solution

→
a and

→
b

l1
→
a + m1

→
b , l2

→
a + m2

→
b l3

→
a + m3

→
b

|l1l2l3m1m2m3111| = 0.

1. The vectors  are non collinear. Find for what value of x the

vectors  are collinear.?

View Text Solution

→
a and

→
b

→
c = (x − 2)

→
a +

→
b and

→
d = (2x + 1)

→
a −

→
b

1. The median AD of the triangle ABC is bisected at E and BE meets AC at F.

Find AF:FC.

Watch Video Solution

https://dl.doubtnut.com/l/_RikNxO5dNmbC
https://dl.doubtnut.com/l/_wP8Xv740j99u
https://dl.doubtnut.com/l/_O9lms35kTfno


Illustration 42

Illustration 43

Watch Video Solution

1. Prove that the necessary and su�cient condition for any four points in

three-dimensional space to be coplanar is that there exists a liner

relation connecting their position vectors such that the algebraic sum of

the coe�cients (not all zero) in it is zero.

View Text Solution

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

 are coplanar.

Watch Video Solution

→
a ,

→
b and

→
c

3
→
a − 7

→
b − 4

→
c , 3

→
a − 2

→
b +

→
c and

→
a +

→
b + 2

→
c

https://dl.doubtnut.com/l/_O9lms35kTfno
https://dl.doubtnut.com/l/_QTACMm4iUTPE
https://dl.doubtnut.com/l/_FXyNgcC7ZvnL


Illustration 44

Illustration 45

Illustration 46

1. If  are non-coplanar vectors, prove that the four points 

are coplanar.

Watch Video Solution

→
a ,

→
b and

→
c

2
→
a + 3

→
b −

→
c ,

→
a − 2

→
b + 3

→
c , 3

→
a + 4

→
b − 2

→
c and

→
a − 6

→
b + 6

→
c

1. let  an interioer point of a triangle  and  meets the

sides  in  respectively, Show that 

Watch Video Solution

P ABC AP , BP , CP

BC, CA, AB D, E, F ,

= + .
AP

PD

AF

FB

AE

EC

https://dl.doubtnut.com/l/_9cDokjVv0JCO
https://dl.doubtnut.com/l/_f5zbmVlyRYS4


Concept Application Exercise 1 1

1. Points  are relates as 

 and 

 are scalars (sum of any two of 

 is not zero). Prove that if  are concylic, then 

View Text Solution

A(
→
a ), B(

→
b ), C(

→
c )andD(

→
d )

x
→
a + y

→
b + z

→
c + w

→
d = 0

x + y + z + w = 0, wherex, y, z, andw

x, y, znadw A, B, CandD

|xy|
∣
∣
∣
→
a −

→
b

∣
∣
∣

2

= |wz|
∣
∣
∣
→
c −

→
d

∣
∣
∣

2
.

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

Watch Video Solution

→
a = î + ĵ + 2k̂

2. Find the direction cosines of the vector .

Watch Video Solution

î + 2ĵ + 3k̂

https://dl.doubtnut.com/l/_VVkcW2FYQ2sD
https://dl.doubtnut.com/l/_jSMZBYcwOMnd
https://dl.doubtnut.com/l/_z0kq4e52yDW7
https://dl.doubtnut.com/l/_ZKfsZ81rSRNg


3. Find the direction cosines of the vector joining the points

 directed from  to .

Watch Video Solution

A(1, 2, − 3) and B( − 1, − 2, 1) A B

4. The position vectors of  are 

, respectively. If the distance between

them is 7, then �nd the value of .

Watch Video Solution

P and Q

5 î + 4ĵ + ak̂ and − î + 2ĵ − 2k̂

a

5. Given three points are 

Then �nd a vector having the same direction as that of  and

magnitude equal to 

Watch Video Solution

A( − 3, − 2, 0), B(3, − 3, 1)andC(5, 0, 2).

→
A B

∣
∣
∣

→
A C

∣
∣
∣
.

https://dl.doubtnut.com/l/_ZKfsZ81rSRNg
https://dl.doubtnut.com/l/_PjKZ36Ie0Ts0
https://dl.doubtnut.com/l/_oBw6lNX7Y7pn


6. Find a vector of magnitude 5 units, and parallel to the resultant of the

vectors 

.

Watch Video Solution

                    
→
a = 2 î + 3ĵ − k̂ and

→
b = î − 2ĵ + k̂

7. Show that the points 

are collinear, and �nd the ratio in which B divides AC.

Watch Video Solution

A(1, − 2, − 8), B(5, 0, − 2) and C(11, 3, 7)

8. If  is a rhombus whose diagonals cut at the origin  then

proved that 

Watch Video Solution

ABCD O,

→
OA +

→
OB +

→
OC +

→
OD +

→
O .

https://dl.doubtnut.com/l/_CbSh6B3JIfhq
https://dl.doubtnut.com/l/_3kCqdav920QM
https://dl.doubtnut.com/l/_K67EsbmfMMLQ


9. Let  be the middle points of the sides 

respectively of a triangle  Then prove that 

 .

Watch Video Solution

D, EandF BC, CAandAB,

ABC.

→
A D +

→
BE +

→
C F =

→
0

10. Let  be a p[arallelogram whose diagonals intersect at  and

let  be the origin. Then prove that 

Watch Video Solution

ABCD P

O
→
OA +

→
OB +

→
OC +

→
OD = 4

→
O P .

11. If  is quadrilateral and  are the mid-points of 

 respectively, prove that  +  +  =4 

Watch Video Solution

ABCD EandF

ACandBD
→
A B +

→
A D

→
C B

→
C D

→
E F .

https://dl.doubtnut.com/l/_tG33WpO6nKeD
https://dl.doubtnut.com/l/_MSLGz6XRFSkx
https://dl.doubtnut.com/l/_FB9xiR4QfppB


12. If  , then  are (where  is the

origin) a. coplanar b. collinear c. non-collinear d. none of these

Watch Video Solution

→
A O +

→
OB =

→
BO +

→
OC A, BnadC O

13. If the sides of an angle are given by vectors

, then �nd the internal bisector

of the angle.

View Text Solution

→
a = î − 2ĵ + 2k̂ and

→
b = 2 î + ĵ + 2k̂

14.  is a parallelogram. If  are the mid-points of 

 respectively, then express  in terms of 

 . Also, prove that 

View Text Solution

ABCD LandM

BCandDC
→
A Land

→
A M

→
A Band

→
A D

→
A L +

→
A M =

→
A C.

3
2

https://dl.doubtnut.com/l/_9UDbdlGyT68D
https://dl.doubtnut.com/l/_VuMamhgK9b1h
https://dl.doubtnut.com/l/_qQebCggWzOh3


15.  is a quadrilateral and  and the point intersection of the lines

joining the middle points of opposite side. Show that the resultant of

 is equal to 4  where  is any point.

Watch Video Solution

ABCD E

→
OA,

→
OB,

→
OCand

→
OD

→
OE, O

16. What is the unit vector parallel to  ? What vector

should be added to  so that the resultant is the unit vector 

Watch Video Solution

→
a = 3 î + 4ĵ − 2k̂

→
a î ?

17. The position vectors of points A and B w.r.t. the origin are

, respectively. Determine vector

 which bisects angle , where P is a point on AB.

Watch Video Solution

→
a = î + 3ĵ − 2k̂ and

→
b = 3 î + ĵ − 2k̂

−−→
OP AOB

https://dl.doubtnut.com/l/_xEvQn6RQCMF1
https://dl.doubtnut.com/l/_kletWou5fQJM
https://dl.doubtnut.com/l/_MKX09N56Rxb7


Concept Application Exercise 1 2

18. If  are the position vectors o� thee collinear points and

scalar  exist such that  then show that 

Watch Video Solution

→
r 1,

→
r 2,

→
r 3

pandq
→
r 3 = p

→
r 1 + q

→
r 2,

p + q = 1.

19. If  are two vectors of magnitude 1 inclined at , then

�nd the angle between .

View Text Solution

→
a and

→
b 120∘

→
b and

→
b −

→
a

20. Find the vector of magnitude 3, bisecting the angle between the

vectors .

Watch Video Solution

→
a = 2 î + ĵ − k̂ and

→
b = î − 2ĵ + k̂

https://dl.doubtnut.com/l/_g95agrdwswyV
https://dl.doubtnut.com/l/_6nZFKSqw2lKT
https://dl.doubtnut.com/l/_MeDY36sngxsr
https://dl.doubtnut.com/l/_NOtf6q37Azds


1. If  are four vectors in three-dimensional space with the

same initial point and such that  , Find the

point at which  meet. Find the ratio in which  divides 

View Text Solution

→
a ,

→
b ,

→
c and

→
d

3
→
a + 2

→
b +

→
c − 2

→
d = 0

ACandBD P

ACandBD.

2. Show that the vectors

 are non-coplanar

vectors (where  are non-coplanar vectors).

View Text Solution

2
→
a −

→
b + 3

→
c ,

→
a +

→
b − 2

→
c and

→
a +

→
b − 3

→
c

→
a ,

→
b ,

→
c

3. Examine the following vectors for linear independence : 

i.   

ii. 

Watch Video Solution

→
i +

→
j +

→
k , 2

→
i +

→
j −

→
k , −

→
i − 2

→
j + 2

→
k

3
→
i +

→
j −

→
k , 2

→
i −

→
j + 7

→
k , 7

→
i −

→
j + 13

→
k

https://dl.doubtnut.com/l/_NOtf6q37Azds
https://dl.doubtnut.com/l/_hH951bMY0HdO
https://dl.doubtnut.com/l/_kEUPrB1EtdOy


4. If  are non-collinear vectors and 

, and if , then determine .

View Text Solution

→
a and

→
b

→
A = (p + 4q)

→
a + (2p + q + 1)

→
b and

→
B = ( − 2p + q + 2)

→
a + (2p − 3q

3
→
A = 2

→
B p and q

5. If  are any three non-coplanar vectors, then prove that

points 

are coplanar if 

View Text Solution

→
a ,

→
b and

→
c

l1
→
a + m1

→
b + n1

→
c , l2

→
a + m2

→
b + n2

→
c , l3

→
a + m3

→
b + n3

→
c , l4

→
a + m4

∣
∣
∣
∣
∣
∣

l1 l2 l3 l4

m1 m2 m3 m4

n1 n2 n3 n4

1 1 1 1

∣
∣ 
∣ 
∣ 
∣
∣

= 0

6. If  are three non-zero, non-coplanar vectors,then �nd the

linear relation between the following four vectors :

→
a ,

→
b and

→
c

https://dl.doubtnut.com/l/_CRIya00vLfWn
https://dl.doubtnut.com/l/_9d0FA5OBJkRf
https://dl.doubtnut.com/l/_dbeQWDGSt4GP


Subjective

.

View Text Solution

→
a − 2

→
b + 3

→
c , 2

→
a − 3

→
b + 4

→
c , 3

→
a − 4

→
b + 5

→
c , 7

→
a − 11

→
b + 15

→
c

7. Let  be distinct non-negative numbers and the vectors 

 lie in a plane, and then prove that the

quadratic equation  has equal roots.

View Text Solution

a, b, c

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

ax2 + 2cx + b = 0

1. The position vectors of the vertices  of triangle are 

, respectively. Find the unit vectors  lying in the

plane of  and perpendicular to , where I is the incentre of the

triangle.

Watch Video Solution

A, B and C

î + ĵ, ĵ + k̂ and î + k̂ r̂

ABC IA

https://dl.doubtnut.com/l/_dbeQWDGSt4GP
https://dl.doubtnut.com/l/_JJR8jzfb3qy4
https://dl.doubtnut.com/l/_35FE5rT49dv0


2. A ship is sailing towards the north at a speed of 1.25 m/s. The current is

taking it towards the east at the rate of 1 m/s and a sailor is climbing a

vertical pole on the ship at the rate of 0.5 m/s. Find the velocity of the

sailor in space.

Watch Video Solution

3. Given four points  on the coordinate plane with origin 

 which satisfy the condition . If P1

and P2 lie on the curve xy=1 , then prove that P3 does not lie on the curve

Watch Video Solution

P1, P2, P3andP4

O (
−−→
OP)

n− 1

+ (
−−→
OP)

n+ 1

=
−−→
OP n

3

2

4.  is a tetrahedron and  is any point. If the lines joining  to

the vertices meet the opposite faces at  prove that 

View Text Solution

ABCD O O

P , Q, RandS,

+ + + = 1.
OP

AP

OQ

BQ

OR

CR

OS

DS

https://dl.doubtnut.com/l/_35FE5rT49dv0
https://dl.doubtnut.com/l/_vDZgtLydZsOf
https://dl.doubtnut.com/l/_itnmLQ2jXR2T
https://dl.doubtnut.com/l/_m7haKHQo9mKL


5. A pyramid with vertex at point  has a regular hexagonal base 

 , Position vector of points A and B are  The

centre of base has the position vector  Altitude drawn from 

 on the base meets the diagonal  at point  �nd the all possible

position vectors of  It is given that the volume of the pyramid is 

cubic units and  is 5 units.

Watch Video Solution

P

ABCDEF î and î + 2ĵ

î + ĵ + √3k̂.

P AD G.

G. 6√3

AP

6. A straight line  cuts the lines  of a parallelogram 

 at points  respectively. If 

 then prove

that  .

View Text Solution

L AB, ACandAD

ABCD B1, C1andD1,

(
→
A B)

1

, λ1

→
A B, (

→
A D)

1

= λ2

→
A Dand(

→
A C)

1

= λ3

→
A C,

= +
1

λ3

1

λ1

1

λ2

https://dl.doubtnut.com/l/_m7haKHQo9mKL
https://dl.doubtnut.com/l/_cGD2ZThsf3Uw
https://dl.doubtnut.com/l/_ih0g8ColrKFY


7. The position vectors of the points P and Q are

, respectively. Vector 

 passes through point P and vector 

 passes through point Q. A third vector 

 intersects vectors A and B. Find the position vectors of

points of intersection.

Watch Video Solution

5 î + 7ĵ − 2k̂ and − 3 î + 3ĵ + 6k̂

→
A = 3 î − ĵ + k̂

→
B = − 3 î + 2ĵ + 4k̂

2 î + 7ĵ − 5k̂

8. Sow that  are

non-coplanar if

 .

View Text Solution

x1 î + y1 ĵ + z1k̂, x2 î + y2 ĵ + z2k̂, andx3 î + y3 ĵ + z3k̂,

|x1| > |y1| + |z1|, |y2| > |x2| + |z2|and|z3| > |x3| + |y3|

9. If  are two vectors and  any scalar quantity greater than zero,

then prove that 

W t h Vid S l ti

→
A nd

→
B k

∣
∣
∣

→
A +

→
B

∣
∣
∣

2

≤ (1 + k)
∣
∣
∣

→
A

∣
∣
∣

2

+ (1 + )
∣
∣
∣

→
B

∣
∣
∣

2

.
1

k

https://dl.doubtnut.com/l/_j84rRN7MkGg5
https://dl.doubtnut.com/l/_7qYl4IvXQzb8
https://dl.doubtnut.com/l/_xqFbubURfBjt


Watch Video Solution

10. Consider the vectors

 and 

where , and  are di�erent angles.

If these vectors are coplanar, show that  is independent of  and 

Watch Video Solution

î + cos(β − α) ĵ + cos(γ − α)k̂, cos(α − β) î + ĵ + cos(γ − β)k̂

cos(α − γ) î + cos(β − γ)k̂ + ak̂ α, β γ

a α, β γ

11. In a triangle  are points on  respectively,

such that  Let  be the point of intersection

of  Determine the ratio  using the vector method .

Watch Video Solution

PQR, SandT QRandPR,

QS = 3SRandPT = 4TR. M

PSandQT . QM :MT

12. A boat moves in still water with a velocity which is  times less than

the river �ow velocity. Find the angle to the stream direction at which the

boat should be rowed to minimize drifting.

k

https://dl.doubtnut.com/l/_xqFbubURfBjt
https://dl.doubtnut.com/l/_c6eyz7IVOxzp
https://dl.doubtnut.com/l/_MRVGHJgQLX4B
https://dl.doubtnut.com/l/_FznP2dY63j7H


Single Correct Answer Type

Watch Video Solution

13. If  are three points on the sides 

respectively, of a triangle  show that the 

View Text Solution

D, E and F BC, CA and AB,

ABC

= = = − 1
BD

CD

CE

AE

AF

BF

14. In a quadrilateral 

is the midpoint of  is a point on  such that 

Prove that  are collinear.

Watch Video Solution

PQRS,
→
P Q =

→
a ,

→
QR =

→
b ,

→
S P =

→
a −

→
b , M

→
QRandX SM SX = SM .

4

5

P , XandR

1. Four non zero vectors will always be a. linearly dependent b. linearly

independent c. either a or b d. none of these

https://dl.doubtnut.com/l/_FznP2dY63j7H
https://dl.doubtnut.com/l/_q5otevzwCF68
https://dl.doubtnut.com/l/_zizaPvFd4WT9
https://dl.doubtnut.com/l/_xIhkxTT1XoKn


A. linearly dependent

B. linearly independent

C. either a or b

D. none of these

Answer: A

Watch Video Solution

2. Let  be three unit vectors such that .

Then which of the following statements is true? (A)  is parrallel to vecb

veca  (C)  is neither parralel nor perpendicular

to  (D)  are copalanar

A.  is parallel to 

B.  is perpendicular to 

C.  is neither parallel nor perpendicular to 

D. none of these

→
a ,

→
b ,

→
c 3

→
a + 4

→
b + 5

→
c =

→
0

→
a

(B) isperpendica––r →
→
b

→
a

→
b

→
a ,

→
b ,

→
c

→
a

→
b

→
a

→
b

→
a

→
b

https://dl.doubtnut.com/l/_xIhkxTT1XoKn
https://dl.doubtnut.com/l/_WDzNE2fIw2NM


Answer: D

View Text Solution

3. Let ABC be a triangle the position vectors of whose vertices are

respectively . Then the 

 is (A) isosceles (B) equilateral (C) righat angled (D) none of

these

A. isosceles

B. equilateral

C. right angled

D. none of these

Answer: C

Watch Video Solution

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

△ ABC

https://dl.doubtnut.com/l/_WDzNE2fIw2NM
https://dl.doubtnut.com/l/_qdQbIaKzuYI8


4. If , then the angle between  can lie in

the interval

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

∣
∣
∣
→
a +

→
b

∣
∣
∣

<
∣
∣
∣
→
a −

→
b

∣
∣
∣

→
a and

→
b

( − π/2, π/2)

(0, π)

(π/2, 3π/2)

(0, 2π)

5. A point  is the centre of a circle circumscribed about a triangle

Then  is equal to a. 

 b.  is the centroid of

triangle  c.  d. none of these

A. 

O ABC.

→
OA sin 2A +

→
OB sin 2B +

→
OC sin 2C

(
→
OA +

→
OB +

→
OC)sin 2A 3

→
OG, whereG

ABC
→
0

(
−−→
OA +

−−→
OB +

−−→
OC)sin 2A

https://dl.doubtnut.com/l/_Q6OqaFzL2IZJ
https://dl.doubtnut.com/l/_RA4AzLEfkTWD


B. , where G is the centroid of triangle ABC

C. 

D. none of these

Answer: C

Watch Video Solution

3
−−→
OG

→
0

6. If  is the centroid of a triangle  prove that 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

G ABC,

→
GA +

→
GB +

→
GC =

→
0 .

→
0

3
−−→
GA

3
−−→
GB

3
−−→
GC

https://dl.doubtnut.com/l/_RA4AzLEfkTWD
https://dl.doubtnut.com/l/_BZ4k2Za79BXL


7. If  is a non zero vecrtor iof modulus  is a non zero scalar

such that  is a unit vector, then`

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

→
a

→
a  and m

ma

m = ± 1

a = |m|

a = 1/|m|

a =
1

m

8.  parallelogram, and  are the midpoints of sides 

 respectivley . If  is equal to a. 

 b.  c.  d.  e. 

A. 

ABCD A1andB1

BCandCD,
→
A A1 +

→
A B1 = λ

→
A C, thenλ

1

2
1

3

2
2

2

3

1

2

https://dl.doubtnut.com/l/_BZ4k2Za79BXL
https://dl.doubtnut.com/l/_dqaXtqqWY692
https://dl.doubtnut.com/l/_SXe1urZ97qZZ


B. 

C. 

D. 

Answer: C

Watch Video Solution

1

3

2

2

9. The position vectors of the points P and Q with respect to the origin O

are , respectively. If M is a point

on PQ, such that OM is the bisector of POQ, then  is

A. 

B. 

C. 

D. 

Answer: B

→
a = î + 3ĵ − 2k̂ and

→
b = 3 î − ĵ − 2k̂

−−→
OM

2( î − ĵ + k̂)

2 î + ĵ − 2k̂

2( − î + ĵ − k̂)

2( î + ĵ + k̂)

https://dl.doubtnut.com/l/_SXe1urZ97qZZ
https://dl.doubtnut.com/l/_D7ocR5OFqcTA


Watch Video Solution

10.  is a quadrilateral.  is the point of intersection of the line

joining the midpoints of the opposite sides. If  is any point and

 is equal to a.  b.  c.  d. 

A. 3

B. 9

C. 7

D. 4

Answer: D

Watch Video Solution

ABCD E

O

→
OA +

→
OB +

→
OC +

→
OD = x

→
OE, thenx 3 9 7 4

11. The vector  are sides of a

triangle ABC. The length of the median through A is (A)  (B)  (C)

 (D) 

−−→
AB = 3 î + 4k̂ and

−−→
AC = 5 î − 2ĵ + 4k̂

√18 √72

√33 √288

https://dl.doubtnut.com/l/_D7ocR5OFqcTA
https://dl.doubtnut.com/l/_JkLE9IgwgIhd
https://dl.doubtnut.com/l/_jkEoXqGEyZYH


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

√14

√18

√29

5

12. A, B, C and D have position vectors , repectively, such

that . Then

A. AB and CD bisect each other

B. BD and AC bisect each other

C. AB and CD trisect each other

D. BD and AC trisect each other

Answer: D

→
a ,

→
b ,

→
c and

→
d

→
a −

→
b = 2(

→
d −

→
c )

https://dl.doubtnut.com/l/_jkEoXqGEyZYH
https://dl.doubtnut.com/l/_2qtd3mABnfMC


View Text Solution

13. If  and  are two unit vectors and  is the angle between them,

then the unit vector along the angular bisector of  and  will be given

by

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

→
a

→
b θ

→
a

→
b

→
a −

→
b

2 cos(θ/2)
→
a +

→
b

2 cos(θ/2)

→
a −

→
b

cos(θ/2)

14. let us de�ne , the length of a vector as . this de�nition

coincides with the usual de�nition of the length of a vector 

|a| + |b| + |c|

aî + bĵ + ck̂

https://dl.doubtnut.com/l/_2qtd3mABnfMC
https://dl.doubtnut.com/l/_UA0U0uEK0R0h
https://dl.doubtnut.com/l/_XrTlLJhYmsNN


if

A. 

B. any two of a, b and c are zero

C. any one of a, b and c is zero

D. 

Answer: B

Watch Video Solution

a = b = c = 0

a + b + c = 0

15. Given three vectors

 such that

. Then the resolution of te vector  into components

with respect to  is given by (A)  (B)  (C) 

 (D) none of these

A. 

B. 

→
a = 6 î − 3ĵ,

→
b = 2 î − 6ĵ and

→
c = − 2 î + 21ĵ

→
α =

→
a +

→
b +

→
c

→
α

→
a and

→
b 3

→
a − 2

→
b 2

→
a − 3

→
b

3
→
b − 2

→
a

3
→
a − 2

→
b

3
→
b − 2

→
a

https://dl.doubtnut.com/l/_XrTlLJhYmsNN
https://dl.doubtnut.com/l/_gPSrZspadzhT


C. 

D. 

Answer: C

View Text Solution

2
→
a − 3

→
b

→
a − 2

→
b

16. If  are non-

colliner, then  equals a.  b.  c.  d. 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

→
α +

→
β +

→
γ = a

→
δ and

→
β +

→
γ +

→
δ = b

→
α ,

→
α and

→
δ

→
α +

→
β +

→
γ +

→
δ a

→
α b

→
δ 0 (a + b)

→
γ

a
→
α

b
→
δ

0

(a + b)
→
γ

https://dl.doubtnut.com/l/_gPSrZspadzhT
https://dl.doubtnut.com/l/_QTb1NgOgpjdZ
https://dl.doubtnut.com/l/_SPszKNKtfsSj


17. In triangle  is the orthocenter and  is the

midpoint of  Segment  is produced to  such that 

The length  is equal to a.  b.  c.  d. none of these

A. 2 BC

B. 3 BC

C. 

D. none of these

Answer: A

Watch Video Solution

ABC, ∠A = 300, H D

BC. HD T HD = DT .

AT 2BC 3BC BC
4
2

BC
4

3

18. Let  be the position vectors of points 

 relative to the origin  If the vector equation 

 hold, then a similar equation will also

hold w.r.t. to any other origin provided a.  b. 

 c.  d. 

→
r 1,

→
r 2,

→
r 3, ,

→
r n

P1, P2, P3, Pn O.

a1
→
r 1 + a2

→
r 2 + + an

→
r n = 0

a1 + a2 +
.

+ an = n

a1 + a2 +
.

+ an = 1 a1 + a2 +
.

+ an = 0 a1 = a2 = a3

.
+ an = 0

https://dl.doubtnut.com/l/_SPszKNKtfsSj
https://dl.doubtnut.com/l/_lvcD7Jtw7jVH


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

a1 + a2 + …. + an = n

a1 + a2 + …. + an = 1

a1 + a2 + … + an = 0

a1 = a2 = a3 = …. = an = 0

19. Given three non-zero, non-coplanar vectors . 

. If the vectors 

 are collinear, then  is

A. 

B. 

C. 

D. 

→
a ,

→
b and

→
c

→
r 1 = p

→
a + q

→
b +

→
c and

→
r 2 =

→
a + p

→
b + q

→
c

→
r 1 + 2

→
r 2 and 2

→
r 1 +

→
r 2 (p, q)

(0, 0)

(1, − 1)

( − 1, 1)

(1, 1)

https://dl.doubtnut.com/l/_lvcD7Jtw7jVH
https://dl.doubtnut.com/l/_SC8iNsBUFaCr


Answer: D

Watch Video Solution

20. If the vectors  and are linearly independent and satisfying

,then the most general

values of  are:

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

→
a

→
b

(√3 tan θ + 1)
→
a + (√3 secθ − 2)

→
b =

→
0

θ

nπ − , n ∈ Z
π

6

2nπ ± , n ∈ Z
11π

6

nπ ± , n ∈ Z
π

6

2nπ + , n ∈ Z
11π

6

https://dl.doubtnut.com/l/_SC8iNsBUFaCr
https://dl.doubtnut.com/l/_2hREewkPDt48


21. In a trapezium ABCD the vector  If  is

coillinear with  such that  then

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

B
→
C = α

−−→
AD.

→
p = A

→
C +

−−→
BD

−−→
AD

→
p = μ

−−→
AD,

μ = α + 2

μ + α = 1

α = μ + 1

μ = α + 1

22. Vectors 

are so placed that the end point of one vector is the starting point of the

next vector. Then the vectors are

A. not coplanar

B. coplanar but cannot form a triangle

→
a = î + 2ĵ + 3k̂,

→
b = 2 î − ĵ + k̂ and

→
c = 3 î + ĵ + 4k̂

https://dl.doubtnut.com/l/_UOKKSrnu09fs
https://dl.doubtnut.com/l/_OPtSVmwdWcGM


C. coplanar and form a triangle

D. coplanar and can form a right-angled triangle

Answer: B

Watch Video Solution

23. Vectors  are laid o� from one

point. Vector  , which is being laid of from the same point dividing the

angle between vectors  in equal halves and having the

magnitude  is a.  b.  c.  d. 

A. 

B. 

C. 

D. 

→
a = − 4 î + 3k̂;

→
b = 14 î + 2ĵ − 5k̂

d̂

→
a and

→
b

√6, î + ĵ + 2k̂ î − ĵ + 2k̂ î + ĵ − 2k̂

2 î − ĵ − 2k̂

î + ĵ + 2k̂

î − ĵ + 2k̂

î + ĵ − 2k̂

2 î − ĵ − 2k̂

https://dl.doubtnut.com/l/_OPtSVmwdWcGM
https://dl.doubtnut.com/l/_SWOMLZMmhDK6


Answer: A

Watch Video Solution

24. If  bisects the angle between ,

where  is a unit vector, then

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

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

â

â = (41 î + 88ĵ − 40k̂)
1

150

â = (41 î + 88ĵ + 40k̂)
1

105

â = ( − 41 î + 88ĵ − 40k̂)
1

105

â = (41 î − 88ĵ − 40k̂)
1

105

25. If  are the position

vectors of the vertices A, B and C, respectively, of triangle ABC, then the

4 î + 7ĵ + 8k̂, 2 î + 3ĵ + 4k̂ and 2 î + 5ĵ + 7k̂

https://dl.doubtnut.com/l/_SWOMLZMmhDK6
https://dl.doubtnut.com/l/_FWmoja18oIya
https://dl.doubtnut.com/l/_HbOOcEht1TGN


position vector of the point where the bisector of angle A meets BC is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

( − 6 î − 8ĵ − 6k̂)
2

3

(6 î + 8ĵ + 6k̂)
2

3

(6 î + 13ĵ + 18k̂)
1

3

(5ĵ + 12k̂)
1

3

26. If  is a vector whose initial point divides thejoin of  in the

ratio  and whose terminal point is the origin and 

lies in the interval

A. 

B. 

C. 

→
b 5 îand5ĵ

k : 1
∣
∣
∣

→
b

∣
∣
∣

≤ √37, thenk

[ − 6, − 1/16]

( − ∞, − 6] ∪ [ − 1/6, ∞)

[0, 6]

https://dl.doubtnut.com/l/_HbOOcEht1TGN
https://dl.doubtnut.com/l/_rpoPCXttDdbj


D. none of these

Answer: B

Watch Video Solution

27. The value of the  so that P, Q, R, S on the sides OA, OB, OC and AB of a

regular tetrahedron are coplanar. When  and 

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

A. 

B. 

C. 

D. for no value of 

Answer: B

Watch Video Solution

λ

= ; =
OP

OA

1

3

OQ

OB

1

2

= λ
OS

AB
λ =

1

2
λ = − 1 λ = 0 λ = 2

λ =
1

2

λ = − 1

λ = 0

λ

https://dl.doubtnut.com/l/_rpoPCXttDdbj
https://dl.doubtnut.com/l/_UoFMBtWHW1zV
https://dl.doubtnut.com/l/_PH3DftSJFDcy


28.  is the incentre of triangle  whose corresponding sides are 

 rspectively.  is always equal to a.  b. 

 c.  d. 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

' I' ABC

a, b, c, a
→
I A + b

→
I B + c

→
I C

→
0

(a + b + c)
→
BC (

→
a +

→
b +

→
c )

→
A C (a + b + c)

→
A B

→
0

(a + b + c)
−−→
BC

(
→
a +

→
b +

→
c )

−−→
AC

(a + b + c)
−−→
AB

29. Let  be the equation of an ellipse in the  plane. 

 are two points whose position vectors are 

 Then the position vector of a point  on the

ellipse such that  is a.  b.  c.  d. none of

these

x2 + 3y2 = 3 x − y

AandB

−√3 îand − √3 î + 2k̂. P

∠APB = π/4 ± ĵ ±( î + ĵ) ± î

https://dl.doubtnut.com/l/_PH3DftSJFDcy
https://dl.doubtnut.com/l/_fcu85qPSxfvD


A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

± ĵ

±( î + ĵ)

± î

30. Locus of the point P, for which  represents a vector with direction

cosine  (where O is the origin) is

A. a circle parallel to the y-z plane with centre on the x-axis

B. a conic concentric with the positive x-axis having vertex at the

origin and slant height equal to the magnitude of the vector

C. a ray emanating from the origin and making an angle of  with

the x-axis

−−→
OP

cosα =
1

2

60∘

https://dl.doubtnut.com/l/_fcu85qPSxfvD
https://dl.doubtnut.com/l/_1pVp9xCKk54N


D. a dise parallel to the y-z plane with centre on the x-axis and radius

equal to .

Answer: B

Watch Video Solution

∣
∣
∣

−−→
OP

∣
∣
∣
sin 60∘

31. If  are two non-collinear vectors and  isa triangle with

side lengths  satisfying 

 then

triangle  is a. an acute-angled triangle b. an obtuse-angled triangle

c. a right-angled triangle d. an isosceles triangle

A. an acute-angled triangle

B. an obtuse-angled triangle

C. a right-angled triangle

D. an isosceles triangle

Answer: C

→
x and

→
y ABC

a, b, andc

(20a − 15b)
→
x + (15b − 12c)

→
y + (12c − 20a)(

→
x ×

→
y ) = 0,

ABC

https://dl.doubtnut.com/l/_1pVp9xCKk54N
https://dl.doubtnut.com/l/_aiE8KgNwurvW


Watch Video Solution

32. A uni-modular tangent vector on the curve

 is a.  b.

 c.  d. 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

x = t2 + 2, y = 4t − 5, z = 2t2 − 6t = 2 (2 î + 2ĵ + k̂)
1

3

( î − ĵ − k̂)
1

3
(2 î + ĵ + k̂)

1

6
( î + ĵ + k̂)

2

3

(2 î + 2ĵ + k̂)
1

3

( î − ĵ − k̂)
1

3

(2 î + ĵ + k̂)
1

6

( î + ĵ + k̂)
2

3

33. If  are two non-collinear vectors and a, b, and c represent the

sides of a  satisfying 

 then  is (where 

→
x and

→
y

ABC

(a − b)
→
x + (b − c)

→
y + (c − a)(

→
x ×

→
y ) = 0, ABC

https://dl.doubtnut.com/l/_aiE8KgNwurvW
https://dl.doubtnut.com/l/_wmCOksJr6K9W
https://dl.doubtnut.com/l/_vtPSSrRgrp2C


 is perpendicular to the plane of  ) a. an acute-angled

triangle b. an obtuse-angled triangle c. a right-angled triangle d. a scalene

triangle

A. an acute-angled triangle

B. an obtuse-angled triangle

C. a right-angled triangle

D. a scalene triangle

Answer: A

Watch Video Solution

−→
× x

→
y xandy

34.  isa vector with direction cosines  Assuming

the  plane as a mirror, the directin cosines of the re�ected image of 

 in the plane are a.  b.  c. 

 d. 

A. 

→
A cosα, cos βand cos γ.

y − z

→
A cosα, cos β, cos γ cosα, − cos β, cos γ

−cosα, cos β, cos γ −cosα, − cos β, − cos γ

cosα, cos β, cos γ

https://dl.doubtnut.com/l/_vtPSSrRgrp2C
https://dl.doubtnut.com/l/_ThfS2wvNGAei


B. 

C. 

D. 

Answer: C

Watch Video Solution

cosα, − cos β, cos γ

−cosα, cos β, cos γ

−cosα, − cos β, − cos γ

35. The points with position vectors  are

collinear if (A)  (B)  (C)  (D) none of these

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

60 î + 3ĵ, 40 î − 8ĵ, aî − 52ĵ

a = − 40 a = 40 a = 20

a = − 40

a = 40

a = 20

https://dl.doubtnut.com/l/_ThfS2wvNGAei
https://dl.doubtnut.com/l/_OEi47UVWM6K5


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

 are coplanar, then c is

A. the arithmetic mean of a and b

B. the geometric mean of a and b

C. the harmonic mean of a and b

D. equal to zero

Answer: B

Watch Video Solution

a, b and c

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

37. Let

. Then  are non-coplanar for

A. some values of x

→
a =

→
i −

→
k ,

→
b = x

→
i +

→
j + (1 − x)

→
k and

→
c = y

→
i + x

→
j + (1 + x

→
a ,

→
b and

→
c

https://dl.doubtnut.com/l/_OEi47UVWM6K5
https://dl.doubtnut.com/l/_Q669VxtEGJDh
https://dl.doubtnut.com/l/_sif34y7A4TEN


B. some values of y

C. no values of x and y

D. for all values of x and y

Answer: D

Watch Video Solution

38. Let  be distinct real numbers. The points whose position

vector's are  a. are

collinear. b. forms an equilateral triangle. c. forms a scalene triangle. d.

forms a right angled triangle.

A. are collinear

B. form an equilateral triangle

C. form a scalene triangle

D. form a right-angled triangle

α, β and γ

αî + βĵ + γk̂; β î + γĵ + αk̂ and γ î + αĵ + βk̂

https://dl.doubtnut.com/l/_sif34y7A4TEN
https://dl.doubtnut.com/l/_n4tW1U8UGNBE


Answer: B

Watch Video Solution

39. The number of distinct values of , for which the vectors

 and  are coplanar, is

A. zero

B. one

C. two

D. three

Answer: C

Watch Video Solution

λ

−λ2 î + ĵ + k̂, î − λ2 ĵ + k̂ î + ĵ − λ2k̂

40. If  and   

are linearly dependent vectors and  then:

→
a = î + ĵ + k̂,

→
b = 4 î + 3ĵ + 4k̂

→
c = î + αĵ + βk̂

∣
∣
→
c ∣

∣ = √3

https://dl.doubtnut.com/l/_n4tW1U8UGNBE
https://dl.doubtnut.com/l/_Ym0Dt4LoBBzW
https://dl.doubtnut.com/l/_aVSrZx7Er70V


Multiple Correct Answer Type

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

α = 1, β = − 1

α = 1, β = ± 1

α = − 1, β = ± 1

α = ± 1, β = 1

1. The vectors

are coplanar if x is equal to

A. 1

B. -3

C. 4

xî + (x + 1) ĵ + (x + 2)k̂, (x + 3) î + (x + 4) ĵ + (x + 5)k̂ and (x + 6) î

https://dl.doubtnut.com/l/_aVSrZx7Er70V
https://dl.doubtnut.com/l/_eNSlvRVHwrgb


D. 0

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

Watch Video Solution

2. The sides of a parallelogram are . The

unit vector parallel to one of the diagonals is

A. 

B. 

C. 

D. 

Answer: A::D

Watch Video Solution

2 î + 4ĵ − 5k̂ and î + 2ĵ + 3k̂

(3 î + 6ĵ − 2k̂)
1

7

(3 î − 6ĵ − 2k̂)
1

7

( î + 2ĵ + 8k̂)
1

√69

( − î − 2ĵ + 8k̂)
1

√69

https://dl.doubtnut.com/l/_eNSlvRVHwrgb
https://dl.doubtnut.com/l/_UfEnPN8qYF95


3. The vector  has the components  and 1 w.r.t. a rectangular

Cartesian system. This system is rotated through a certain angle about

the origin in the counterclockwise sense. If, with respect to a new system,

 has components  , then  is equal to 

a.  b.  c.  d. 

A. 

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

→
a 2p

→
a (p + 1)and1 p

−4 −1/3 1 2

−1

−1/3

1

2

4. If points  are collinear, then

A. 

î + ĵ, î − ĵ and pî + qĵ + rk̂

p = 1

https://dl.doubtnut.com/l/_7gIHbIE2Xcdt
https://dl.doubtnut.com/l/_CJX6Q7I0nJm8


B. 

C. 

D. 

Answer: A::B::D

Watch Video Solution

r = 0

q ∈ R

q ≠ 1

5. If  are non coplanar vectors and  is a real number, then the

vectors  and  are non coplanar for

A. 

B. 

C. 

D. no value of 

Answer: A::B::C

Watch Video Solution

→
a ,

→
b ,

→
c λ

→
a + 2

→
b + 3

→
c , λ

→
b + 4→ (2λ − 1)

→
c

μ ∈ R

λ =
1

2

λ = 0

λ

https://dl.doubtnut.com/l/_CJX6Q7I0nJm8
https://dl.doubtnut.com/l/_dzNqS6tY26Rw


6. If the resultant of three forces

 acting on

a particle has a magnitude equal to 5 units, then the value of  is

A. 

B. 

C. 2

D. 4

Answer: B::C

Watch Video Solution

→
F 1 = pî + 3ĵ − k̂,

→
F 2 = 6 î − k̂ and

→
F 3 = − 5 î + ĵ + 2k̂

p

−6

−4

7. If the vectors  form a triangle then  may be (A) 

 (B)  (C)  (D) 

A. 

î − ĵ, ĵ + k̂ and
→
a

→
a

− î − k̂ î − 2ĵ − k̂ 2 î + ĵ + ĵk î + k̂

− î − k̂

https://dl.doubtnut.com/l/_dzNqS6tY26Rw
https://dl.doubtnut.com/l/_6Cv21ySDan3k
https://dl.doubtnut.com/l/_0DWs3T7yuxvI


B. 

C. 

D. 

Answer: A::B::D

View Text Solution

î − 2ĵ − k̂

2 î + ĵ + k̂

î + k̂

8. The vector  is rotated through an angle  and doubled in

magnitude, then it becomes . Then values of x are

(A)  (B)  (C)  (D) 2

A. 

B. 

C. 

D. 

Answer: B::C

î + xĵ + 3k̂ θ

4 î + (4x − 2) ĵ + 2k̂

−
2

3

1

3

2

3

1

−2/3

2

4/3

https://dl.doubtnut.com/l/_0DWs3T7yuxvI
https://dl.doubtnut.com/l/_qzaKL2jtey8F


Watch Video Solution

9.  are three coplanar vectors such that .

If three vectors  are parallel to , respectively,

and have integral but di�erent magnitudes, then among the following

options,  can take a value equal to

A. 

B. 

C. 

D. 

Answer: C::D

View Text Solution

→
a ,

→
b and

→
c

→
a +

→
b +

→
c = 0

→
p ,

→
q and

→
r

→
a ,

→
b and

→
c

∣
∣
→
p +

→
q +

→
r ∣

∣

1

0

√3

2

10. If non-zero vectors a annd b are equally inclined to coplanar vector c,

then c can be

https://dl.doubtnut.com/l/_qzaKL2jtey8F
https://dl.doubtnut.com/l/_vE9ycfe8Y1QJ
https://dl.doubtnut.com/l/_gMzR2wyLKchf


A. 

B. 

C. 

D. 

Answer: B::D

Watch Video Solution

→
a +

→
b

∣
∣
→
a ∣

∣

∣
∣
→
a ∣

∣ + 2
∣
∣
∣

→
b

∣
∣
∣

∣
∣
∣

→
b

∣
∣
∣

∣
∣
→
a ∣

∣ +
∣
∣
∣

→
b

∣
∣
∣

→
a +

→
b

∣
∣
∣

→
b

∣
∣
∣

∣
∣
→
a ∣

∣ +
∣
∣
∣

→
b

∣
∣
∣

∣
∣
→
a ∣

∣

∣
∣
→
a ∣

∣ +
∣
∣
∣

→
b

∣
∣
∣

→
a +

→
b

∣
∣
→
a ∣

∣

∣
∣
→
a ∣

∣ + 2
∣
∣
∣

→
b

∣
∣
∣

∣
∣
∣

→
b

∣
∣
∣

∣
∣
→
a ∣

∣ + 2
∣
∣
∣

→
b

∣
∣
∣

→
a +

→
b

∣
∣
∣

→
b

∣
∣
∣

2∣
∣
→
a ∣

∣ +
∣
∣
∣

→
b

∣
∣
∣

∣
∣
→
a ∣

∣

2∣
∣
→
a ∣

∣ +
∣
∣
∣

→
b

∣
∣
∣

11. If  then which one of the following

points lie on the bisector of the angle between  is the

origin of reference )? a.  b.  c.  d. 

A. 

A( − 4, 0, 3)andB(14, 2, − 5),

→
OAand

→
OB(O

(2, 2, 4) (2, 11, 5) ( − 3, − 3, − 6)

(1, 1, 2)

(2, 2, 4)

https://dl.doubtnut.com/l/_gMzR2wyLKchf
https://dl.doubtnut.com/l/_7JHpya9HqqI5


B. 

C. 

D. 

Answer: A::C::D

Watch Video Solution

(2, 11, 5)

( − 3, − 3, − 6)

(1, 1, 2)

12. In a four-dimensional space where unit vectors along the axes are

 and , and  are four non-zero vectors such that

no vector can be expressed as a linear combination of others and

then

A. 

B. 

C. 

D. 

î, ĵ, k̂ l̂
→
a 1,

→
a 2,

→
a 3,

→
a 4

(λ − 1)(
→
a 1 −

→
a 2) + μ(

→
a 2 +

→
a 3) + γ(

→
a 3 +

→
a 4 − 2

→
a 2) +

→
a 3 + δ

→
a 4

λ = 1

μ = − 2/3

γ = 2/3

δ = 1/3

https://dl.doubtnut.com/l/_7JHpya9HqqI5
https://dl.doubtnut.com/l/_XhEYIwoOPWen


Reasoning Type

Answer: A::B::D

Watch Video Solution

13. Let ABC be a triangle, the position vectors of whose vertices are

respectively 

 is

A. isosceles

B. equilateral

C. right angled

D. none of these

Answer: A::C

Watch Video Solution

7ĵ + 10k̂, − î + 6ĵ + 6k̂ and − 4 î + 9ĵ + 6k̂.  Then, ΔABC

https://dl.doubtnut.com/l/_XhEYIwoOPWen
https://dl.doubtnut.com/l/_66q3o19hycFl
https://dl.doubtnut.com/l/_zGDhhrGirNTU


1. A vector has components  and 1 with respect to a rectangular

Cartesian system. The axes are rotated through an angle  about the

origin in the anticlockwise sense. 

Statement 1: If the vector has component  and 1 with respect to the

new system, then   

Statement 2: Magnitude of the original vector and new vector remains

the same.

A. Both the statements are true, and Statement 2 is the correct

explanation for Statement 1.

B. Both the 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

View Text Solution

p

α

p + 2

p = − 1.

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


2. Statement 1: if three points  have position vectors 

 , respectively, and  then the points 

 must be collinear. Statement 2: If for three points 

 then points  must be collinear.

A. Both the statements are true, and Statement 2 is the correct

explanation for Statement 1.

B. Both the 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

P , QandR

→
a ,

→
b , and

→
c 2

→
a + 3

→
b − 5

→
c = 0,

P , Q, andR

A, B, andC,
→
A B = λ

→
A C, A, B, andC

https://dl.doubtnut.com/l/_oErF0St9r478


3. Statement 1: If  are unit vectors inclined at an angle  is

a unit vector bisecting the angle between them, then

 Statement 2: If  is an isosceles

triangle with  then the vector representing the bisector

of angel  is given by 

A. Both the statements are true, and Statement 2 is the correct

explanation for Statement 1.

B. Both the 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

View Text Solution

→
u and

→
v αand

→
x

→
x = (

→
u +

→
v )/(2 sin(α/2). DeltaABC

AB = AC = 1,

A
→
A D = (

→
A B +

→
A C)/2.

https://dl.doubtnut.com/l/_9iEOdSzYkWXk


4. Statement 1: If  are the direction cosines of any

line segment, then  Statement 2: If 

 are the direction cosines of any line segment, then

A. Both the statements are true, and Statement 2 is the correct

explanation for Statement 1.

B. Both the 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

View Text Solution

cosα, cos β, and cos γ

cos2 α + cos2 β + cos2 γ = 1.

cosα, cos β, and cos γ

cos2 α + cos2 β + cos2 γ = 1.

https://dl.doubtnut.com/l/_cbg8oWKZPQDa


5. Statement 1: The direction cosines of one of the angular bisectors of

two intersecting line having direction cosines as 

are proportional to  Statement 2: The angle

between the two intersection lines having direction cosines as

 is given by 

A. Both the statements are true, and Statement 2 is the correct

explanation for Statement 1.

B. Both the 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

l1, m1, n1andl2, m2, n2

l1 + l2, m1 + m2, n1 + n2.

l1, m1, n1andl2, m2, n2 cos θ = l1l2 + m1m2 + n1n2.

https://dl.doubtnut.com/l/_bXPprUZ5JmtU


6. Statement 1: In  Statement 2: If 

A. Both the statements are true, and Statement 2 is the correct

explanation for Statement 1.

B. Both the 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: C

Watch Video Solution

DeltaABC,
→
A B +

→
A B +

→
C A = 0

→
OA =

→
a ,

→
OB =

→
b , then

→
A B =

→
a +

→
b

7. Statement 1 :  are

parallel vectors if .  

Statement 2 : If

→
a = 3

→
i + p

→
j + 3

→
k and

→
b = 2

→
i + 3

→
j + q

→
k

p = 9/2 and q = 2

https://dl.doubtnut.com/l/_nvDK41mBdw4R
https://dl.doubtnut.com/l/_F7kzeFUaEp8l


 are parallel,

then .

A. Both the statements are true, and Statement 2 is the correct

explanation for Statement 1.

B. Both the 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

→
a = a1

→
i + a2

→
j + a3

→
k and

→
b = b1

→
i + b2

→
j + b3

→
k

= =
a1

b1

a2

b2

a3

b3

8. Statement 1 : If , then  are

perpendicular to each other. 

Statement 2 : If the diagonals of a parallelogram are equal in magnitude,

then the parallelogram is a rectangle.

∣
∣
∣
→
a +

→
b

∣
∣
∣

=
∣
∣
∣
→
a −

→
b

∣
∣
∣

→
a and

→
b

https://dl.doubtnut.com/l/_F7kzeFUaEp8l
https://dl.doubtnut.com/l/_UXnEWRvh2O5Y


A. Both the statements are true, and Statement 2 is the correct

explanation for Statement 1.

B. Both the 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

View Text Solution

9. Statement 1 : Let  be three points such

that . Then

OABC is tetrahedron. 

Statement 2 : Let  be three points such that

vectors  are non-coplanar. Then OABC is a tetrahedron,

where O is the origin.

A(
→
a ), B(

→
b ) and C(

→
c )

→
a = 2 î + k̂,

→
b = 3 î − ĵ + 3k̂ and

→
c = − î + 7ĵ − 5k̂

A(
→
a ), B(

→
b ) and C(

→
c )

→
a ,

→
b and

→
c

https://dl.doubtnut.com/l/_UXnEWRvh2O5Y
https://dl.doubtnut.com/l/_Ae6TGH1VfTOv


A. Both the statements are true, and Statement 2 is the correct

explanation for Statement 1.

B. Both the 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

View Text Solution

10. Statement 1: Let  be the position vectors of four

points  and  Then points 

 are coplanar. Statement 2: Three non-zero, linearly

dependent coinitial vector  are coplanar. Then 

 are scalars.

→
a ,

→
b ,

→
c and

→
d

A, B, CandD 3
→
a − 2

→
b + 5

→
c − 6

→
d = 0.

A, B, C, andD

(
→
P Q,

→
P Rand

→
P S)

→
P Q = λ

→
P R + μ

→
P S, whereλandμ

https://dl.doubtnut.com/l/_Ae6TGH1VfTOv
https://dl.doubtnut.com/l/_N29OjKJaleWq


A. Both the statements are true, and Statement 2 is the correct

explanation for Statement 1.

B. Both the 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

View Text Solution

11. Statement 1 : If , then 

.  

Statement 2 : The length of the diagonals of a rectangle is the same.

A. Both the statements are true, and Statement 2 is the correct

explanation for Statement 1.

∣
∣
→
a ∣

∣ = 3,
∣
∣
∣

→
b

∣
∣
∣

= 4 and
∣
∣
∣
→
a +

→
b

∣
∣
∣

= 5

∣
∣
∣
→
a −

→
b

∣
∣
∣

= 5

https://dl.doubtnut.com/l/_N29OjKJaleWq
https://dl.doubtnut.com/l/_k9kQhUt8CRr2


Linked Comprehension Type

B. Both the 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

View Text Solution

1. ABCD is a parallelogram. L is a point on BC which divides BC in the ratio

. AL intersects BD at P.M is a point on DC which divides DC in the ratio

 and AM intersects BD in Q. 

Point P divides AL in the ratio

A. 

B. 

1: 2

1: 2

1: 2

1: 3

https://dl.doubtnut.com/l/_k9kQhUt8CRr2
https://dl.doubtnut.com/l/_OPo66DcuQ60C


C. 

D. 

Answer: C

View Text Solution

3: 1

2: 1

2. ABCD is a parallelogram. L is a point on BC which divides BC in the ratio

. AL intersects BD at P.M is a point on DC which divides DC in the ratio

 and AM intersects BD in Q. 

Point Q divides DB in the ratio

A. 

B. 

C. 

D. 

Answer: B

Vi T t S l ti

1: 2

1: 2

1: 2

1: 3

3: 1

2: 1

https://dl.doubtnut.com/l/_OPo66DcuQ60C
https://dl.doubtnut.com/l/_efR6tnb773iX


View Text Solution

3. ABCD is a parallelogramm. L is a point on BC which divides BC in the

ratio 1:2 AL intersects BD at P.M is a point onn DC which divides DC in the

ratio 1:2 and AM intersects BD in Q. 

Q.  is equal to

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

PQ :DB

2/3

1/3

1/2

3/4

4. Let OABCD be a pentagon in which the sides OA and CB are parallel and

the sides OD and AB are parallel as shown in �gure. Also, OA:CB=2:1 and

https://dl.doubtnut.com/l/_efR6tnb773iX
https://dl.doubtnut.com/l/_99hzbC9S59cM
https://dl.doubtnut.com/l/_mb226ky0fudt


OD:AB=1:3. if the diagonals OC and AD meet at x, �nd OX:OC.

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

3/4

1/3

2/5

1/2

5. Let OABCD be a pentagon in which the sides OA and CB are parallel and

the sides OD and AB are parallel as shown in �gure. Also, OA:CB=2:1 and

OD:AB=1:3. if the diagonals OC and AD meet at x, �nd OX:OC.

A. 

B. 

C. 

5/2

6

7/3

https://dl.doubtnut.com/l/_mb226ky0fudt
https://dl.doubtnut.com/l/_GIobEh5PlGwj


D. 

Answer: B

View Text Solution

4

6. If ABCDEF is regular hexagon, then AD+EB+FC is

A. 2 

B. 3 

C. 4

D. none of these

Answer: C

View Text Solution

−−→
AB

−−→
AB

A
−−→
AB

https://dl.doubtnut.com/l/_GIobEh5PlGwj
https://dl.doubtnut.com/l/_xdWJGoXT59FJ


7. Consider the regular hexagon ABCDEF with centre at O (origin). 

Q. Five forces AB,AC,AD,AE,AF act at the vertex A of a regular hexagon

ABCDEF. Then, their resultant is (a)3AO (b)2AO (c)4AO (d)6AO

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

3
−−→
AO

2
−−→
AO

4
−−→
AO

6
−−→
AO

8. Let A,B,C,D,E represent vertices of a regular pentangon ABCDE. Given

the position vector of these vertices be a,a+b,b,  and  respectively. 

Q. AD divides EC in the ratio

A. 

λa λb

1 − cos : cos
3π

5

3π

5

https://dl.doubtnut.com/l/_kss5FsBnjbIm
https://dl.doubtnut.com/l/_y54cRYtuO7oH


B. 

C. 

D. None of these

Answer: C

View Text Solution

1 + 2 cos : cos
2π

5

π

5

1 + 2 cos : 2 cos
π

5

π

5

9. Let A,B,C,D,E represent vertices of a regular pentangon ABCDE. Given

the position vector of these vertices be a,a+b,b,  and  respectively. 

Q. AD divides EC in the ratio

A. 

B. 

C. 

D. 

Answer: C

λa λb

cos : 1
2π

5

cos : 1
3π

5

1: 2 cos
2π

5

1: 2

https://dl.doubtnut.com/l/_y54cRYtuO7oH
https://dl.doubtnut.com/l/_ak6aOwI03nsn


View Text Solution

10. In a parallelogram OABC vectors a,b,c respectively, THE POSITION

VECTORS OF VERTICES A,B,C with reference to O as origin. A point E is

taken on the side BC which divides it in the ratio of 2:1 also, the line

segment AE intersects the line bisecting the angle  internally at

point P. if CP when extended meets AB in points F, then 

Q. The position vector of point P is

A. 

B. 

C. 

D. None of these

Answer: B

View Text Solution

∠AOC

⎛
⎜
⎝

+
⎞
⎟
⎠

∣
∣
→
a ∣

∣
∣
∣
→
c ∣

∣

3∣
∣
→
c ∣

∣ + 2∣
∣
→
a ∣

∣

→
a

∣
∣
→
a ∣

∣

→
c

∣
∣
→
c ∣

∣

⎛
⎜
⎝

+
⎞
⎟
⎠

3∣
∣
→
a ∣

∣
∣
∣
→
c ∣

∣

3∣
∣
→
c ∣

∣ + 2∣
∣
→
a ∣

∣

→
a

∣
∣
→
a ∣

∣

→
c

∣
∣
→
c ∣

∣

⎛
⎜
⎝

+
⎞
⎟
⎠

2∣
∣
→
a ∣

∣
∣
∣
→
c ∣

∣

3∣
∣
→
c ∣

∣ + 2∣
∣
→
a ∣

∣

→
a

∣
∣
→
a ∣

∣

→
c

∣
∣
→
c ∣

∣

https://dl.doubtnut.com/l/_ak6aOwI03nsn
https://dl.doubtnut.com/l/_QALyS2O0KpKY
https://dl.doubtnut.com/l/_DD5WLVdqMK8j


Matrix Match Type

11. In a parallelogram OABC vectors a,b,c respectively, THE POSITION

VECTORS OF VERTICES A,B,C with reference to O as origin. A point E is

taken on the side BC which divides it in the ratio of 2:1 also, the line

segment AE intersects the line bisecting the angle  internally at

point P. if CP when extended meets AB in points F, then 

Q. The position vector of point P is

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

∠AOC

2∣
∣
→
a ∣

∣

∣
∣
∣
∣
→
a − 3∣

∣
→
c ∣

∣
∣
∣

∣
∣
→
a ∣

∣

∣
∣
∣
∣
→
a ∣

∣ − 3∣
∣
→
c ∣ ∣

∣

3∣
∣
→
a ∣

∣

∣
∣
∣
∣
→
a ∣

∣ − 3∣
∣
→
c ∣ ∣

∣

3∣
∣
→
c ∣

∣

3∣
∣
→
c ∣

∣ − ∣
∣
→
a ∣

∣

https://dl.doubtnut.com/l/_DD5WLVdqMK8j


1. Refer to the following diagram : 

View Text Solution

Column I Column II

a. Collinear vectors p.
→
a

b. Coinitial vectors q.
→
b

c. Equal vectors r.
→
c

d. Unlike vectors (same initial point) s.
→
d

2. a and b form the consecutive sides of a regular hexagon ABCDEF. 

View Text Solution

https://dl.doubtnut.com/l/_H7W0m34Y2c3W
https://dl.doubtnut.com/l/_Pwc7I4Bo59FA


Integer Type

3. 

View Text Solution

1. Let ABC be a triangle whose centroid is G, orthocentre is H and

circumcentre is the origin 'O'. If D is any point in the plane of the triangle

such that no three of O,A,C and D are collinear satisfying the relation. 

AD+BD+CH+3HB= , then what is the value of the scalar .

View Text Solution

λHD Δ

2. If the resultant of three forces

 acting on

a particle has a magnitude equal to 5 units, then what is di�erence in the

values of  ?

W t h Vid S l ti

→
F 1 = pî + 3ĵ − k̂,

→
F 2 = − 5 î + ĵ + 2k̂ and

→
F 3 = 6 î − k̂

p

https://dl.doubtnut.com/l/_Dvi4JETBVyoW
https://dl.doubtnut.com/l/_md9p7fY8FW21
https://dl.doubtnut.com/l/_w3dfZ1YkRJpQ


Watch Video Solution

3. Let  be unit vector such that . If the

area of triangle formed by vectors  is A, then what is the value

of  ?

Watch Video Solution

→
a ,

→
b and

→
c

→
a +

→
b −

→
c = 0

→
a and

→
b

4A2

4. Find the least positive integral value of  for which the angle between

vectors  and  is acute.

Watch Video Solution

x

→
a = xî − 3ĵ − k̂

→
b = 2xî + xĵ − k̂

5. Vectors along the adjacent sides of parallelogram are

. Find the length of the

longer diagonal of the parallelogram.

Watch Video Solution

→
a = 2 î + 4ĵ − 5k̂ and

→
b = î + 2ĵ + 3k̂

https://dl.doubtnut.com/l/_w3dfZ1YkRJpQ
https://dl.doubtnut.com/l/_Y1PRJzLJsAIt
https://dl.doubtnut.com/l/_LZ7WbhQDOlXR
https://dl.doubtnut.com/l/_dvvyNxnZg0ND


6. If vectors 

are coplanar, then �nd the value of .

View Text Solution

→
a = î + 2ĵ − k̂,

→
b = 2 î − ĵ + k̂ and

→
c = λî + ĵ + 2k̂

λ

7. Consider the set of eight vector

 Three non-coplanar vectors can

be chosen from  is  ways. Then  is_______.

Watch Video Solution

V = {aî + bĵ + ck̂; a, bc ∈ { − 1, 1}}.

V 2p p

8. Suppose that  are three non- coplaner in  ,Let the

components of a vector  along  be 4,3, and 5, respectively

, if the components this vector  along

 are x, y

and z , respectively , then the value of  is

Watch Video Solution

→
p ,

→
q and

→
r R3

→
s

→
p ,

→
q and

→
r

→
s

( −
→
p +

→
q +

→
r ), (

→
p −

→
q +

→
r ) and ( −

→
p −

→
q +

→
r )

2x + y + z

https://dl.doubtnut.com/l/_yvCRrnlQhR6Q
https://dl.doubtnut.com/l/_GggZcteQN2dM
https://dl.doubtnut.com/l/_QQOVKfRfhWcI


Archives Subjective Type

1. Find the all the values of lamda such that and 

Watch Video Solution

(x, y, z) ≠ (0, 0, 0)

x( î + ĵ + 3k̂) + y(3 î − 3ĵ + k̂) + z( − 4 î + 5ĵ) = λ(xî + yĵ + zk̂)

2. A vector a has components  in a right handed

rectangular cartesian system OXYZ. The coordinate system is rotated

about Z-axis through angle . Find components of a in the new system.

Watch Video Solution

a1, a2 and a3

π

2

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

 and 

respectively. If the points A, B ,C and D lie on a plane, �nd the value of .

Watch Video Solution

3 î − 2ĵ − k̂, 2 î + 3ĵ − 34k̂, − î + ĵ + 2k̂ 4 î + 5ĵ + λk̂

λ

https://dl.doubtnut.com/l/_fC6Q9Ijnzqz4
https://dl.doubtnut.com/l/_zvB5GpCaQicH
https://dl.doubtnut.com/l/_E1VqKVKwj46b


4. Let OACB be a parallelogram with O at the origin and OC a diagonal.

Let D be the mid-point of OA. Using vector methods prove that BD and CO

intersects in the same ratio. Determine this ratio.

Watch Video Solution

5. In a triangle  are points on  respectivley,

such that  Let  be the point of intersection

of  Find  using the vector method.

Watch Video Solution

ABC, DandE BCandAC,

BD = 2DCandAE = 3EC. P

ADandBE. BP /PE

6. Prove, by vector method or otherwise, that the point of intersection of

the diagonals of a trapezium lies on the line passing through the

midpoint of the parallel sides (you may assume that the trapezium is not

a parallelogram).

Watch Video Solution

https://dl.doubtnut.com/l/_W1oQhEcQZvZm
https://dl.doubtnut.com/l/_6wv0hBKyCFM8
https://dl.doubtnut.com/l/_3VpalWgV8ZJK


Fill In The Blanks

7. about to only mathematics

Watch Video Solution

8. Let

are continuous functions. If  are non-zero vectors for all 

Then,show that  are parallel for some .

Watch Video Solution

→
A (t) = f1(t) î + f2(t) ĵ and

→
B (t) = g(t) î + g2(t) ĵ, t ∈ [0, 1], f1, f2, g1g2

→
A (t) and

→
B (t)

t and
→
A (0) = 2 î + 3ĵ,

→
A (1) = 6 î + 2ĵ,

→
B (0) = 3 î + 2 î and

→
B (1) = 2 î

→
A (t) and

→
B (t) t

9. about to only mathematics

Watch Video Solution

https://dl.doubtnut.com/l/_5n2XTXPp4zIH
https://dl.doubtnut.com/l/_3i696nfUUq4Q
https://dl.doubtnut.com/l/_QGVgaHEiBTG0
https://dl.doubtnut.com/l/_Fuv08g0iBj9R


True Or False

1. If a,b, and c are all di�erent and if 

=0 Prove that abc =-1.

Watch Video Solution

∣
∣
∣
∣
∣

a a2 1 + a3

b b2 1 + b3

c c2 1 + c3

∣
∣ 
∣ 
∣
∣

2. If the vectors 

are coplanar then the value of  is (A) 0 (B) 1 (C)

-1 (D) 2

Watch Video Solution

aî + ĵ + k̂, î + bĵ + k̂, î + ĵ + ck̂(a ≠ 1, b ≠ 1, c ≠ 1)

+ +
1

1 − a

1

1 − b

1

1 − c

1. The points with position vectors  are

collinear for all real values of λ.

Watch Video Solution

→
x +

→
y ,

→
x −

→
y and

→
x + λ

→
y

https://dl.doubtnut.com/l/_Fuv08g0iBj9R
https://dl.doubtnut.com/l/_XSQPll0NoLph
https://dl.doubtnut.com/l/_JG0QwtUqHxQ6



