
MATHS

AIMED AT STUDENTS PREPARING FOR IIT JEE

EXAMINATION

PROPERTIES OF VECTORS

Example

1. .

Watch Video Solution

r̄ = 2 ī + 3j̄ − 6k̄  then find |r̄|

2. Find the length of the lines segment joining the points whose position

vectors are .

Watch Video Solution

7j̄ + 10k̄, − 4 ī + 9j̄ + 6k̄

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_8YTw0hAREtf2
https://dl.doubtnut.com/l/_U2ew3G2G4iRb


3. Find the direction cosines of the line joining the points with position

vectors .

Watch Video Solution

− ī + j̄ + k̄, 2 ī + 3j̄ − 5k̄

4. Write direction ratios of the vector  and hence

calculate its direction cosines.

Watch Video Solution

r̄ = ī + j̄ − 2k̄

5. Find the position vector of the point which divides the line joining the

points  in the ratio 2 : 3 (i) internally and (ii)

externally.

Watch Video Solution

3ā − 4b̄ and 4ā − 3b̄

https://dl.doubtnut.com/l/_U2ew3G2G4iRb
https://dl.doubtnut.com/l/_uCYtcET88GRp
https://dl.doubtnut.com/l/_TtdIbWw3qL6j
https://dl.doubtnut.com/l/_ybeDZwTNcsSN


6. Find the ratio in which the point  divides the join of 

.

Watch Video Solution

ī + 2j̄ + 3k̄

−2 ī + 3j̄ + 5k̄ and 7 ī − k̄

7. Find the position vector of the midpoint of the line segment joining

.

Watch Video Solution

3ā + 2b̄ − c, ā − 4b̄ + 5c̄

8. Write the position vector of the centroid of the triangle formed by the

points whose position vectors are

.

Watch Video Solution

3 ī + 2j̄ − k̄, 2 ī − 2j̄ + 5k̄, ī + 3j̄ − k̄

https://dl.doubtnut.com/l/_tyepnkEaKt6O
https://dl.doubtnut.com/l/_gC3Oz6uoYsoQ
https://dl.doubtnut.com/l/_AH4ZChDajsir


9. Find the position vector of the centroid of the tetrahedron formed by

the points .

Watch Video Solution

2 ī − j̄ − 3k̄, 4 ī + j̄ + 3k̄, 3 ī + 2j̄ − k̄, ī + 4j̄ + 2k̄

10. Find a unit vector bisecting the angle between

.

Watch Video Solution

2 ī − j̄ + 2k̄, 3 ī + 2j̄ − 6k̄

11. Find the vector equation of the straight line passing through the point

(2, 3, -1) and parallel to the vector (1, -2, 3).

Watch Video Solution

12. Find the vector equation of the line passing through the points

.2 ī + 3j̄ + 4k̄, 3 ī − 2j̄ + 2k̄

https://dl.doubtnut.com/l/_kKVuD5CblYPw
https://dl.doubtnut.com/l/_TaXBDPYSSQ3l
https://dl.doubtnut.com/l/_yZqo34vD9sXo
https://dl.doubtnut.com/l/_Hd6IhXhnDLGq


Watch Video Solution

13. Find the equation of the line passing through the point 

and parallel to the vector  in cartesian form.

Watch Video Solution

2 ī + 3j̄ − 4k̄

6 ī + 3j̄ − 2k̄

14. Using the vector equation of the straight line passing through two

points, prove that the points whose position vectors are

 are collinear.

Watch Video Solution

ā, b̄ and (3ā − 2b̄)

15. Find the vector equation of the line passing through the points

.

A. r = (1 - t) (

B. r = (1 - t) (

−2 ī + 3j̄ + 5k̄, ī + 2j̄ + 3k̄

−2 ī + 3j̄ + 5k̄) + t( ī + 2j̄ + 3k̄)

2 ī + 3j̄ + 5k̄) + t( ī + 1j̄ + 3k̄)

https://dl.doubtnut.com/l/_Hd6IhXhnDLGq
https://dl.doubtnut.com/l/_0xkOsmWJ5NSS
https://dl.doubtnut.com/l/_50Ng81P47cut
https://dl.doubtnut.com/l/_zdVgdSmmDR2C


C. r = (1 - t) (

D. r = (1 - t) (

Answer: 

Watch Video Solution

−2 ī − 3j̄ + 5k̄) + t( ī − 2j̄ + 3k̄)

2 ī + 3j̄ − 5k̄) + t( ī + 2j̄ + 3k̄)

= =
x + 2

3

y − 3

−1

z − 5

−2

16. Find the vector equation of the plane passing through the point

 and parallel to the vectors .

A. r=(i+j+k)+s(2i+3j+4k)+t(i-2j+3k)

B. r=(i+j+k)+s(2i-3j+4k)+t(i-2j+3k)

C. r=(i+j+k)+s(2i+3j+4k)+t(i
+2j+3k)

D. r=(i+j+k)+s(2i+3j+4k)+t(i-2j-3k)

Answer: 

Watch Video Solution

ī + j̄ + k̄ 2 ī + 3j̄ + 4k̄, ī − 2j̄ + 3k̄

r̄ = ( ī + j̄ + k̄) + s(2 ī + 3j̄ + 4k̄) + t( ī − 2j̄ + 3k̄), s, t ∈ R

https://dl.doubtnut.com/l/_zdVgdSmmDR2C
https://dl.doubtnut.com/l/_xgcO7alNBHIh


Solved Examples

17. Find the vector equation of the plane passing through the points

 and parallel to 

Watch Video Solution

2 ī + j̄ − k̄, ī − j̄ + 2k̄ ī − 2j̄ − 2k̄

18. Find the vector equation of the plane passing through the points

.

Watch Video Solution

2 ī + j̄ − k̄, ī − j̄ + 2k̄, ī − 2j̄ − 2k̄

1. If  are collinear vectors then find

m and n.

Watch Video Solution

ā = 2 ī + 5j̄ + k̄, b̄ = 4 ī + mj̄ + nk̄

https://dl.doubtnut.com/l/_xgcO7alNBHIh
https://dl.doubtnut.com/l/_DzC3vukcni9K
https://dl.doubtnut.com/l/_DhOSjpEqtKeE
https://dl.doubtnut.com/l/_zwfslk41Gkg3


2.  are non-zero vectors and no two of them are collinear. If 

is collinear with  is collinear with . Then find .

Watch Video Solution

ā, b̄, c̄ ā + 2b̄

c̄ and b̄ + 3c̄ ā ā + 2b̄ + 6c̄

3. If  are two non-collinear vectors such that  are

collinear, find .

Watch Video Solution

ā, b̄ ā + 2b̄ and b̄ − λā

λ

4. Show that the points  form

a right angled isosceles triangle.

Watch Video Solution

7j̄ + 10k̄, − ī + 6j̄ + 6k̄, − 4 ī + 9j̄ + 6k̄

5. Show that the points 

form an equilateral triangle.

−2 ī + 3j̄ + 6k̄, 6 ī − 2j̄ + 3k̄, 3 ī + 6j̄ − 2k̄

https://dl.doubtnut.com/l/_UChFdOatCham
https://dl.doubtnut.com/l/_qRCst6uUkOV7
https://dl.doubtnut.com/l/_8lGIUi9LO55O
https://dl.doubtnut.com/l/_QdMnz8UqABX9


Watch Video Solution

6. Show that the four points with position vectors

 are non coplanar.

Watch Video Solution

3 ī + 5j̄, 3j̄ − 5k, 5 ī − 19j̄ − 3k̄, 6 ī − 5j̄

7. If  are non coplanar, show that the vectors 

 are linearly independent.

Watch Video Solution

ā, b̄, c̄

ā + 2b̄ − c̄, 2ā − 3b̄ + 2c̄, 4ā + b̄ + 3c̄

8. Show that  are

linearly independent.

Watch Video Solution

ā = ī + 2j̄ + k̄, b̄ = 2 ī + j̄ + 3k̄ and c̄ = ī + k̄

https://dl.doubtnut.com/l/_QdMnz8UqABX9
https://dl.doubtnut.com/l/_nKwCw2doibah
https://dl.doubtnut.com/l/_jB36o0ddkEUI
https://dl.doubtnut.com/l/_kBWnDNFJ88ln


9. OACB is parallelogram. If D is the mid point of OA, prove that BD and

CO intersect in the same ratio and find the ratio.

Watch Video Solution

10. Let  be the position vectors of A, B, C and D respectively

which are the vertices of a tetrahedron. Then prove that the lines joining

the vertices to the centroids of the opposite faces are concurrent. (This

point is called the centroid of the tetrahedron)

Watch Video Solution

ā, b̄, c̄, d̄

11. Find the vector equation of the line passing through the points

.

Watch Video Solution

ī + j̄ + k̄ and ī − j̄ + k̄

https://dl.doubtnut.com/l/_4Ry6YrCw58rq
https://dl.doubtnut.com/l/_jZNXkRhhuDy2
https://dl.doubtnut.com/l/_1oU7fLp6VZZ8


Additional Solved Examples

12. If  are noncoplanar, find the point of intersection of the line

passing through the points  with the line

joining the points .

Watch Video Solution

ā, b̄, c̄

2ā + 3b̄ − c̄, 3ā + 4b̄ − 2c̄

ā − 2b̄ + 3c̄ and ā − 6b̄ + 6c̄

13. ABCD is a parallelogram and P is themid point of the side AD. The line

BP meets the diagonal AC in Q. Then the ratio AQ : QC =

Watch Video Solution

1. If

and if  then show that  are in A.P.

Watch Video Solution

ā = 2 ī − j̄ + k, b̄ = ī + 3j̄ − 2k̄, c̄ = − 2 ī + j̄ − 3k̄ and d̄ = 3 ī + 2j̄ −

d̄ = pā + qb̄ + rc̄ q, , r
p

2

https://dl.doubtnut.com/l/_Qh0wESuKnck6
https://dl.doubtnut.com/l/_qJslXukC7F8m
https://dl.doubtnut.com/l/_g6dR00G72vAd


2. A point I is the centre of a circle inscribed in a triangle ABC then show

that 

Watch Video Solution

∣∣̄ ¯̄̄ ¯̄BC∣∣̄ ¯̄̄ ¯IA + ∣∣̄ ¯̄̄ ¯̄CA∣∣̄ ¯̄̄ ¯IB + ∣∣̄ ¯̄̄ ¯̄AB∣∣̄ ¯̄̄ ¯IC = 0̄

3. If the position vectors of orthocentre and circumcentre of triangle ABC

are respectively  then find the position

vector of the nine point centre of 

Watch Video Solution

3 ī + 2j̄ − 4k and ī + 6j̄ − 10k̄

ΔABC

4. Find the vector equation of the angular bisector of

 where position vector of A is 

.

Watch Video Solution

∠CAB  of ΔABC

3 ī + j̄ − k̄ and ¯̄̄ ¯̄¯AB = ī − 2j̄ + 2k̄, ¯̄̄ ¯̄¯AC = 2 ī + j̄ + 2k̄

https://dl.doubtnut.com/l/_g6dR00G72vAd
https://dl.doubtnut.com/l/_Uq2XKiyI5uqq
https://dl.doubtnut.com/l/_4YVfghtI3BLz
https://dl.doubtnut.com/l/_7V4fU5DNxXHd
https://dl.doubtnut.com/l/_b0ys8uq6ZhU1


5. If  then prove that C lies outside of 

 but inside the 

Watch Video Solution

¯̄̄ ¯̄¯OA = ā, ¯̄̄ ¯̄¯OB = b̄, ¯̄̄ ¯̄¯OC = 2ā − 4b̄

ΔOAB ∠OBA

6. In , if D is the midpoint of BC then prove that 

Watch Video Solution

ΔABC

¯̄¯̄¯̄AD =
¯̄̄ ¯̄¯AB + ¯̄̄ ¯̄¯AC

2

7. In , P is a point on the side BC such that 3BP = 2PC. Q is a point

on the side CA such that 4CQ = QA. The lines AP and BQ intersect in R.

Produce the line CR to meet the side AB in S. Find the ratio in which S

divides AB.

Watch Video Solution

ΔABC

https://dl.doubtnut.com/l/_b0ys8uq6ZhU1
https://dl.doubtnut.com/l/_LCqNeS4TQgzb
https://dl.doubtnut.com/l/_aGtbLHBIwsu9


8. In , L is the midpoint of OA and M is a point on OB such that

. P is the mid point of LM and the line AP is produced to meet

OB at Q. If  then find vectors  interms of 

.

Watch Video Solution

ΔOAB

= 2
OM

MB

¯̄̄ ¯̄¯OA = ā, ¯̄̄ ¯̄¯OB = b̄ ¯̄̄ ¯̄¯OP and ¯̄̄ ¯̄¯AP

ā and b̄

9. Through the mid point P of the side AD of a parallelogram ABCD,

straight line BP is drawn cutting AC at R and CD produced at Q. Prove that

.

Watch Video Solution

¯̄¯̄̄ ¯QR = 2̄ ¯̄̄ ¯̄RB

10. In the plane of , let 'O' be any point different from the vertices.

Suppose the lines AO, BO and CO meet the opposite sides BC, CA and AB

in D, E and F respectively using vector methods prove that

.

Watch Video Solution

ΔABC

+ + = 1
OD

AD

OE

BE

OF

CF

https://dl.doubtnut.com/l/_CXppS8iCMOYX
https://dl.doubtnut.com/l/_d2XOjpwQXRIj
https://dl.doubtnut.com/l/_9REY3fCn34AZ


Exercise 1 1 Very Short Answer Questions

Watch Video Solution

1. If

then find the vector .

Watch Video Solution

¯̄̄ ¯̄¯OA = ī + j̄ + k̄, ¯̄̄ ¯̄¯AB = 3 ī − 2j̄ + k̄, ¯̄̄ ¯̄¯BC = ī + 2j̄ − 2k̄, ¯̄¯̄¯̄CD = 2 ī + j̄ +

¯̄¯̄¯̄OD

2. Let A, B, C, D be four points with position vectors

 respectively. Express the vectors 

 interms of .

Watch Video Solution

ā + 2b̄, 2ā − b̄, ā and 3ā + b̄

¯̄̄ ¯̄¯AC, ¯̄¯̄¯̄DA, ¯̄̄ ¯̄¯BA and ¯̄̄ ¯̄¯BC ā and b̄

3. If the position vectors of A, B, C, D respectively are

 respectively, then2 ī + 4k̄, 5 ī + 3√3j + 4k̄, − 2√3j̄ + k̄ and 2 ī + k̄

https://dl.doubtnut.com/l/_9REY3fCn34AZ
https://dl.doubtnut.com/l/_aBtzAcAOxrQI
https://dl.doubtnut.com/l/_VubMbXaa8zWx
https://dl.doubtnut.com/l/_1NpJAgzk7Acl


prove that  is parallel to .

Watch Video Solution

¯̄¯̄¯̄CD ¯̄̄ ¯̄¯AB and ¯̄¯̄¯̄CD = ¯̄̄ ¯̄¯AB
2

3

4. If  is parallel to the vector , find p.

Watch Video Solution

4 ī + j̄ + pk̄
2p

3
ī + 2j̄ + 3k̄

5. If vectors  are collinear vectors then find

.

Watch Video Solution

−3 ī + 4j̄ + λk̄, μī + 8j̄ + 6k̄

λ&μ

6. Let  be non-collinear vectors. If 

are such that  then find x, y.

Watch Video Solution

ā, b̄

α = (x + 4y)ā + (2x + y + 1)b̄, β = (y − 2x + 2)ā + (2x − 3y − 1)b̄

3α = 2β

https://dl.doubtnut.com/l/_1NpJAgzk7Acl
https://dl.doubtnut.com/l/_nErzSKC2QcGn
https://dl.doubtnut.com/l/_RLsdfzrdz47c
https://dl.doubtnut.com/l/_cdhV0tT66Aut


7. If the position vectors of the points A,B,C are 

 respectively and 

 then find the value of .

Watch Video Solution

−2 ī + j̄ − k̄, − 4 ī + 2j̄ + 2k̄, 6 ī − 3j̄ − 13k̄

¯̄̄ ¯̄¯AB = λ¯̄̄ ¯̄¯AC λ

8. Let . Find the unit vector in the

direction of .

Watch Video Solution

ā = ī + 2j̄ + 3k̄ and b̄ = 3 ī + j̄

ā + b̄

9. If  . Find the unit

vector in the opposite direction of .

Watch Video Solution

ā = 2 ī + 4j̄ − 5k̄, b̄ = ī + j̄ + k̄ and c̄ = j̄ + 2k̄

ā + b̄ + c̄

https://dl.doubtnut.com/l/_PBzlx7ChEOcl
https://dl.doubtnut.com/l/_NJDSvQHqxOoL
https://dl.doubtnut.com/l/_OCgM4T9kI6qQ


10. Find the unit vector in the direction of the sum of the vectors 

.

Watch Video Solution

ā = 2 ī + 2j̄ − 5k̄ and b̄ = 2 ī + j̄ + 3k̄

11. Find unit vector in the direction of vector 

Watch Video Solution

ā = (2 ī + 3j̄ + k̄)

12. Show that the triangle formed by the vectors

 is equilateral.

Watch Video Solution

3 ī + 5j̄ + 2k̄, 2 ī − 3j̄ − 5k̄, − 5 ī − 2j̄ + 3k̄

13. If , find the vector  such that 

 form the sides of a triangle.

Watch Video Solution

ā = 2 ī − j̄ + k̄, b̄ = ī − 3j̄ − 5k̄ c̄

ā, b̄ and c̄

https://dl.doubtnut.com/l/_l91qSx7VgwJD
https://dl.doubtnut.com/l/_HhkONCDrBAck
https://dl.doubtnut.com/l/_NjXRkfR7e6RT
https://dl.doubtnut.com/l/_kWpFM31rXgi1


Exercise 1 1 Short Answer Questions

14. If  are the angles made by the vector  with

the positive directions of the coordinate axes then find

.

Watch Video Solution

α, β and γ 3 ī − 6j̄ + 2k̄

cosα, cos β and cos γ

1. ABCDE is a pentagon. If the sum of the vectors 

 is  then find the value of .

Watch Video Solution

¯̄̄ ¯̄¯AB, ¯̄̄ ¯̄¯AE, ¯̄̄ ¯̄¯BC, ¯̄¯̄¯̄DC, ¯̄¯̄¯̄ED, ¯̄̄ ¯̄¯AC λ¯̄̄ ¯̄¯AC λ

2. If ABCDEF is a regular hexagon with centre O , then P.T

Watch Video Solution

¯̄̄ ¯̄¯AB + ¯̄̄ ¯̄¯AC + ¯̄¯̄¯̄AD + ¯̄̄ ¯̄¯AE + ¯̄̄¯̄¯AF = 3̄ ¯̄¯̄¯AD = 6̄ ¯̄̄ ¯̄AO

https://dl.doubtnut.com/l/_kWpFM31rXgi1
https://dl.doubtnut.com/l/_fB7GgsNIYmk1
https://dl.doubtnut.com/l/_PCxCTqkvJTK2
https://dl.doubtnut.com/l/_lyCRzWwB1KxB


3. If  are non coplanar vectors, then test for the collinearity of the

following points whose position vectors are given. 

i)  


ii)  


iii) 

Watch Video Solution

ā, b̄, c̄

ā − 2b̄ + 3c̄, 2ā + 3b̄ − 4c̄, − 7b̄ + 10c̄

3ā − 4b̄ + 3c̄, − 4ā + 5b̄ − 6c̄, 4ā − 7b̄ + 6c̄

2ā + 5b̄ − 4c̄, ā + 4b̄ − 3c̄, 4ā + 7b̄ − 6c̄

4. Show that the points whose P,V are

 are collinear, where  are non-

coplanar vectors.

Watch Video Solution

−2ā + 3b̄ + 5c̄, ā + 2b̄ + 3c̄, 7ā − c̄ ā, b̄, c̄

5. i)  are pairwise non zero and non collinear vectors. If  is

collinear with  is collinear with  then find the vector 

. 


ā, b̄, c̄ ā + b̄

c̄ and b̄ + c̄ ā

ā + b̄ + c̄

https://dl.doubtnut.com/l/_Gt50wopB4N8L
https://dl.doubtnut.com/l/_htgg08NzWUQi
https://dl.doubtnut.com/l/_pkz29wEbsdhJ


ii) If  are non coplanar

vectors, then show that .

Watch Video Solution

ā + b̄ + c̄ = αd̄ , b̄ + c̄ + d̄ = βā and ā, b̄, c̄

ā + b̄ + c̄ + d̄ = 0̄

6. i) If  are non coplanar vectors, then prove that the vectors 

 are coplanar.

Watch Video Solution

ā, b̄, c̄

5ā − 6b̄ + 7c̄, 7ā − 8b̄ + 9c̄ and ā − 3b̄ + 5c̄

7. Prove that the following four points are coplanar. 

i)  


ii) 

are non-coplanar vectors) 

iii) 

are non-coplanar vectors)

Watch Video Solution

4 ī + 5j̄ + k̄, − j̄ − k̄, 3 ī + 9j̄ + 4k̄, − 4 ī + 4j̄ + 4k̄

− ā + 4b̄ − 3c̄, 3ā + 2b̄ − 5c̄, − 3ā + 8b̄ − 5c̄, − 3ā + 2b̄ + c̄  (ā, b̄, c̄

6ā + 2b̄ − c̄, 2ā − b̄ + 3c̄, − ā + 2b̄ − 4c̄, − 12ā − b̄ − 3c̄  (ā, b̄, c̄

https://dl.doubtnut.com/l/_pkz29wEbsdhJ
https://dl.doubtnut.com/l/_f7hlY6UkVSWS
https://dl.doubtnut.com/l/_KYYWeyUi6kNa


8. If the points whose position vectors are

 are coplanar,

then show that .

Watch Video Solution

3 ī − 2j̄ − k̄, 2 ī + 3j̄ − 4k̄, − ī + j̄ + 2k̄, 4 ī + 5j̄ + λk̄

λ = −
146

17

9. Show that the following vectors are linearly dependent 

i) 

Watch Video Solution

ī + j̄ + 2k̄, j̄ + 2k̄, ī + 2j̄ + 4k̄

10. Show that the following vectors are linearly dependent 

Watch Video Solution

ī + j̄, j̄ + k̄, − k̄ + ī

https://dl.doubtnut.com/l/_KYYWeyUi6kNa
https://dl.doubtnut.com/l/_WmXGTWrndZHO
https://dl.doubtnut.com/l/_VfDubYGAmTEc
https://dl.doubtnut.com/l/_GuS4LPIyxLBu


11. Show that the following vectors are linearly dependent 

 where  are non-coplanar

vectors

Watch Video Solution

ā − 2b̄ + c̄, 2ā + b̄ − c̄, 7ā − 4b̄ + c̄ ā, b̄, c̄

12. Show that the following vectors are linearly dependent 

Watch Video Solution

ā − 2b̄ + 3c̄, − 2ā + 3b̄ − 4c̄, − b̄ + 2c̄

13. Show that the following vectors are linearly dependent 

Watch Video Solution

3ā − 2b̄ − 4c̄, − ā + 2c̄, − 2ā + b̄ + 3c̄

https://dl.doubtnut.com/l/_UmIZxEY0plJP
https://dl.doubtnut.com/l/_mEWJ3w46XO4m
https://dl.doubtnut.com/l/_6REM8yjmyBdg


Exercise 1 2 Very Short Answer Questions

14. If the vectors

 are linearly

dependent and  then show that 

Watch Video Solution

ā = ī + j̄ + k̄, b̄ = 4 ī + 3j̄ + 4k̄, and c̄ = ī + αj̄ + βk̄

|c̄| = √3 α = ± 1, β = 1

15. If  are linearly independent vectors, then show that 

 are linearly independent.

Watch Video Solution

ā, b̄, c̄

ā − 3b̄ + 2c̄, 2ā − 4b̄ − c̄, 3ā + 2b̄ − c̄

16. Find a linear relation between the vectors

are non coplanar vectors.

Watch Video Solution

ā + 3b̄ + 4c̄, ā − 2b̄ + 3c̄, ā + 5b̄ − 2c̄ and 6ā + 14b̄ + 4c̄  where ā, b̄, c̄

https://dl.doubtnut.com/l/_O37rehFx3iaj
https://dl.doubtnut.com/l/_1VddLGDfuaNX
https://dl.doubtnut.com/l/_x6NWXnqEXDWI


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

points  in the ratio 3 : 2.

A. i+j-k

B. i-j+k

C. i-j-k

D. i+j+k

Answer: 

Watch Video Solution

ī + j̄ − 4k̄ and ī + j̄ + k̄

ī + j̄ − k̄

2. A(2, 4, 2), B(1, 2, 1), C(4, 3, -1) and D are the vertices of a parallelogram

ABCD. Then find the position vector of the point D.

Watch Video Solution

https://dl.doubtnut.com/l/_yWkI0CgTwAN0
https://dl.doubtnut.com/l/_QPvKqNNy7qOA


Exercise 1 2 Short Answer Questions

3. A(3, 1, 5), B(-1, -1, 9) and C(0, -5, 1) are the vertices of a triangle. Then find

the position vector of the centroid of .

Watch Video Solution

ΔABC

1. The points O, A, B, X and Y are such that

 in

terms of . Further if the point p divides  in the ratio 1 : 3 then

express  interms of .

Watch Video Solution

¯̄̄ ¯̄¯OA = ā, ¯̄̄ ¯̄¯OB = b̄, ¯̄¯̄¯̄OX = 3ā and ¯̄̄ ¯̄¯OY = 3b̄,  find ¯̄¯̄¯̄BX and ¯̄̄ ¯̄¯AY

ā and b̄ ¯̄̄ ¯̄¯AY

¯̄̄ ¯̄¯BP ā and b̄

2. The point 'E' divides the segment PQ internally in the ratio 1 : 2 and R is

any point not on the line PQ. If F is a point on QR such that QF : FR = 2 : 1

then show that EF is parallel to PR.

W t h Vid S l ti

https://dl.doubtnut.com/l/_wbqNOhfYicOv
https://dl.doubtnut.com/l/_J4eZy7R5Q7Ok
https://dl.doubtnut.com/l/_GOcMtLYko8S8


Watch Video Solution

3. OABC is a tetrahedron D and E are the mid points of the edges

. Then the vector  in terms of  and .

Watch Video Solution

¯̄̄ ¯̄¯OA and ¯̄̄ ¯̄¯BC ¯̄¯̄¯̄DE ¯̄̄ ¯̄¯OA, ¯̄̄ ¯̄¯OB ¯̄̄ ¯̄¯OC

4. If O is the circumcentre, 'H' is the orthocentre of triangle ABC, then

show that 

 


Watch Video Solution

¯̄̄ ¯̄¯OA + ¯̄̄ ¯̄¯OB + ¯̄̄ ¯̄¯OC = ¯̄¯̄¯̄OH

5. In , P, Q and R are mid points of the sides AB, BC, and CA

respectively. If D is any point 

i) then express  in terms of  


ii) If  then find .

Watch Video Solution

ΔABC

¯̄¯̄¯̄DA + ¯̄¯̄¯̄DB + ¯̄¯̄¯̄DC ¯̄¯̄¯̄DP , ¯̄¯̄¯̄DQ and ¯̄¯̄¯̄DR

¯̄̄ ¯̄¯PA + ¯̄¯̄̄ ¯QB + ¯̄̄ ¯̄¯RC = ā ā

https://dl.doubtnut.com/l/_GOcMtLYko8S8
https://dl.doubtnut.com/l/_3zCbsStwS8us
https://dl.doubtnut.com/l/_8ywEAgglmhE0
https://dl.doubtnut.com/l/_SDksHgYXsDH8


Exercise 1 3 Very Short Answer Questions

6. In the cartesian plane, O is the origin of the coordinate axes. A person

starts at O and walks a distance of 3 units in the NORTH - EAST direction

and reaches the point P. From P he walks 4 units distance parallel to

NORTH - WEST direction and reaches the point Q. Express the vector 

interms of  (Observe )

Watch Video Solution

¯̄¯̄̄ ¯OQ

ī and j̄ ∠XOP = 45∘

1. Find the vector equation of the line passing through the point

 and parallel to the vector 

Watch Video Solution

2 ī + 3j̄ + k̄ 4 ī − 2j̄ + 3k̄

2. Find the vector equation of the line passing through the points

.2 ī + j̄ + 3k̄ and − 4 ī + 3j̄ − k̄

https://dl.doubtnut.com/l/_SDksHgYXsDH8
https://dl.doubtnut.com/l/_Z2YzjI8iXxoI
https://dl.doubtnut.com/l/_blA5Rl5LT2F7
https://dl.doubtnut.com/l/_OFqJVH8Fyway


Watch Video Solution

3. Find the vector equation of the line passing through the points

.

Watch Video Solution

ī + j̄ + k̄ and ī − j̄ + k̄

4. OACB is a parallelogram with 

Watch Video Solution

¯̄̄ ¯̄¯OC = ā, ¯̄̄ ¯̄¯AB = b̄  then ¯̄̄ ¯̄¯OA =

5. If  are the position vectors of the vertices A, B, C respectively of 

 then find the vector equation of the median through the vertex

A.

Watch Video Solution

ā, b̄, c̄

ΔABC

https://dl.doubtnut.com/l/_OFqJVH8Fyway
https://dl.doubtnut.com/l/_Eb4frsBbPVcr
https://dl.doubtnut.com/l/_4Z4nPKnPDKRS
https://dl.doubtnut.com/l/_nEp7R2mlTMuq


6. Find the vector equation of the line through the centroid of triangle

ABC and parallel to side BC where position vector of A, B, C are

respectively are .

Watch Video Solution

ī − 2j̄ + k̄, 2 ī − j̄, ī + j̄ + 3k̄

7. Find the vector equation of the plane passing through the points

.

Watch Video Solution

ī − 2j̄ + 5k̄, − 5j̄ − k̄, − 3 ī + 5j̄

8. Find the vector equation of plane passing through Points (0,0,0) ,

(0,5,0) and (2,0,1)

Watch Video Solution

https://dl.doubtnut.com/l/_WTFnsavcFo8r
https://dl.doubtnut.com/l/_oSeiJ3dNbnYN
https://dl.doubtnut.com/l/_3nCaRZcNtM9Z


Exercise 1 3 Short Answer Questions

9. Find the vector equation of the plane passing through the point (1, -2,

5) and parallel to the vectors (6, -5, -1), (-3, 5, 0).

Watch Video Solution

1. In the two dimensional plane, prove by using vector methods, the

equation of the line whose intercepts on the axes are a and b is

.

Watch Video Solution

+ = 1
x

a

y

b

2. Using the vector equation of the straight line passing through two

points, prove that the points whose position vectors are

 are collinear.

Watch Video Solution

ā, b̄ and (3ā − 2b̄)

https://dl.doubtnut.com/l/_vYQyHshtUEV2
https://dl.doubtnut.com/l/_1ngB9KvIi2Ar
https://dl.doubtnut.com/l/_RaPjkRzQZVwa


3. Show that the line joining the pair of points  and

the line joining the pair of points,  intersect

at the point  when  are non-coplanar vectors.

Watch Video Solution

6ā − 4b̄ + 4c̄, − 4c̄

− ā − 2b̄ − 3c̄, ā + 2b̄ − 5c̄

−4c̄ ā, b̄, c̄

4. Find the equation of the line parallel to the vector , and

which passes through the point A whose position vector is . If

P is a point on this line such that AP = 15, find the position vector of P.

Watch Video Solution

2 ī − j̄ + 2k̄

3 ī + j̄ − k̄

5. Find the vector equation of the plane passing through the points.

 and show that the point 

 lies in the plane.

Watch Video Solution

4 ī − 3j̄ − k̄, 3 ī + 7j̄ − 10k̄ and 2 ī + 5j̄ − 7k̄

ī + 2j̄ − 3k̄

https://dl.doubtnut.com/l/_RaPjkRzQZVwa
https://dl.doubtnut.com/l/_L9xfZLffKyF6
https://dl.doubtnut.com/l/_JRFpYwXRUJmY
https://dl.doubtnut.com/l/_9acGZCPDA6i6
https://dl.doubtnut.com/l/_HxHQ8kPE1CDx


6. Find the point of intersection of the line 

 and the plane 


 where 


 are non coplanar vectors.

Watch Video Solution

r̄ = 2ā + b̄ + t(b̄ − c̄)

r̄ = ā + x(b̄ + c̄) + y(ā + 2b̄ − c̄)

ā, b̄, c̄

7. Find the vector equation of the plane which passes through the points

 and parallel to the vector . Also

find the point where this plane meets the line joining the points

.

Watch Video Solution

2 ī + 4j̄ + 2k̄, 2 ī + 3j̄ + 5k̄ 3 ī − 2j̄ + k̄

2 ī + j̄ + 3k̄ and 4 ī − 2j̄ + 3k̄

8. ABCD is trapezium in which AB and CD are parallel. Prove by vector

methods that the mind points of the sides AB, CD and the intersection of

the diagonals are collinear.

Watch Video Solution

https://dl.doubtnut.com/l/_HxHQ8kPE1CDx
https://dl.doubtnut.com/l/_p4f8T63m3ZX2
https://dl.doubtnut.com/l/_sKNKxI0Xljyd


Exercise 1 3 Long Answer Questions

Additional Exercise

Watch Video Solution

1. In , E is the midpoint of AB and F is a point on OA such that OF =

2FA. If C is the point of intersection of , then find the ratios

OC : CE and BC : CF.

Watch Video Solution

ΔOAB

¯̄̄ ¯̄¯OE and ¯̄̄ ¯̄¯BF

2. The median AD to  is bisected at E and BE is produced to meet

the side AC in F. Show that 

Watch Video Solution

ΔABC

¯̄̄ ¯̄¯AF = ¯̄̄ ¯̄¯AC
1

3

1. In the parallelogram if  then find .¯̄̄ ¯̄¯AB = ā and ¯̄¯̄¯̄AD = d̄ ¯̄¯̄¯̄BD

https://dl.doubtnut.com/l/_sKNKxI0Xljyd
https://dl.doubtnut.com/l/_YtCpkHYzVHzo
https://dl.doubtnut.com/l/_N7U8J6Tgi5vk
https://dl.doubtnut.com/l/_J0jJt0RPpOKR


Watch Video Solution

2. If , then are the vectors  like or unlike vectors ?

Watch Video Solution

ā ≠ 0̄ 2ā and ā
√3

2

3. In , if D, E, F are the midpoints of the sides BC, CA and AB

respectively, then what is the magnitude of the vector ?

Watch Video Solution

ΔABC

¯̄¯̄¯̄AD + ¯̄̄ ¯̄¯BE + ¯̄̄ ¯̄¯CF

4. The position vectors of A and B are  respectively. If C is a point

on the line  such that  then find the position vector of C.

Watch Video Solution

ā and b̄

¯̄̄ ¯̄¯AB ¯̄̄ ¯̄¯AC = 5̄ ¯̄̄ ¯̄AB

https://dl.doubtnut.com/l/_J0jJt0RPpOKR
https://dl.doubtnut.com/l/_geXBsj3kOpLk
https://dl.doubtnut.com/l/_ILEaPlwGEtY1
https://dl.doubtnut.com/l/_2xL1NhTnkxpJ


5. If C is the mid point of AB and if P is any point out side AB then show

that .

Watch Video Solution

¯̄̄ ¯̄¯PA + ¯̄̄ ¯̄¯PB = 2̄ ¯̄̄ ¯̄PC

6. The position vector of the points P, Q, R, S are

 respectively. Prove

that  are parallel and find the ratio of their lengths.

Watch Video Solution

ī + j̄ + k̄, 2 ī + 5j̄, 3 ī + 2j̄ − 3k̄ and ī − 6j̄ − k̄

¯̄¯̄̄ ¯PQ and ¯̄¯̄¯RS

7. Find the position vector of two points on the line through

 at a distance 6 units from P, if the line is parallel to 

.

Watch Video Solution

P( ī + j̄ − 2k̄)

2 ī + 2j̄ + k̄

https://dl.doubtnut.com/l/_AiWfQVILSfo2
https://dl.doubtnut.com/l/_CnhyUm1ABYJl
https://dl.doubtnut.com/l/_25vhVKrJyMXc


Exercise I

8. If , find the unit vector in the

direction of .

Watch Video Solution

ā = ī + j̄ + k̄ and b̄ = 2 ī − 3j̄ − k̄

ā + b̄

9. Find the equation of the line passing through the point  and parallel

to the vector .

Watch Video Solution

2 ī

j̄ + k̄

10. Find the Cartesian equation of the plane passing through the points

with position vectors .

Watch Video Solution

ī, j̄ and k̄

https://dl.doubtnut.com/l/_FtZN9Qc9eBbJ
https://dl.doubtnut.com/l/_ixfqtDKjrngJ
https://dl.doubtnut.com/l/_scWPT464UVf0


1. The position vectors of A and B are  respectively. If C is a point

on the line  such that  then find the position vector of C.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ā and b̄

¯̄̄ ¯̄¯AB ¯̄̄ ¯̄¯AC = 5̄ ¯̄̄ ¯̄AB

5b̄ − 4ā

5b̄ + 4ā

4b̄ − 5ā

4b̄ + 5ā

2. If  is a unit vector then 

A. 

B. 

C. 

D. 

λ(2 ī − 4j̄ + 4k̄) λ =

±
1

4

±
1

7

±
1

5

±
1

6

https://dl.doubtnut.com/l/_Hgkg09qeB4tB
https://dl.doubtnut.com/l/_ombUf5vl1bc9


Answer: D

Watch Video Solution

3. If , then the unit vector in the

opposite direction of  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ā = ī + j̄, b̄ = j̄ + k̄, c̄ = ī + k̄

ā − 2b̄ + 3c̄

(4 ī − j̄ + k̄)
1

3√2

− (4 ī − j̄ + k̄)
1

3√2

( ī − 4j̄ + k̄)
1

3√2

( ī + j̄ − 4k̄)
1

3√2

4. The unit vector(s) parallel to  isī − 3j̄ − 5k̄

https://dl.doubtnut.com/l/_ombUf5vl1bc9
https://dl.doubtnut.com/l/_ukIpC1sH6qmV
https://dl.doubtnut.com/l/_LubnJcjLe8Qy


A. 

B. 

C. 

D. Both 1 and 3

Answer: D

Watch Video Solution

+ ( ī − 3j̄ − 5k̄)
1

√35

ī − 3j̄ − 5k̄

− ( ī − 3j̄ − 5k̄)
1

√35

5. If  then d.c's of  are

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

¯̄̄ ¯̄¯OP = 2 ī + 3j̄ − k̄, ¯̄¯̄̄ ¯OQ = 3 ī − 4j̄ + 2k̄ ¯̄¯̄̄ ¯PQ

( − 1, 7, 3)
1

√59

(1, − 7, 3)
1

√59

(1, 7, − 3)
1

√59

(1, − 7, − 3)
1

√59

https://dl.doubtnut.com/l/_LubnJcjLe8Qy
https://dl.doubtnut.com/l/_OuXXVHuZiIGw


6. Unit vector making angles  with  directions is

A. 

B. 

C. 

D. impossible to get such a vector

Answer: D

Watch Video Solution

, ,
π

6

π

6

π

3
ī, j̄, k̄

( ī + j̄ + k̄)
1

√3

( ī − j̄ + k̄)
1

√3

( ī − j̄ − k̄)
1

√3

7. If a straight line makes an angle  with each of the positive

x, y and z-axis, a vector parallel to that line is

A. 

B. 

cos − 1( )
1

√3

ī

ī + j̄

https://dl.doubtnut.com/l/_OuXXVHuZiIGw
https://dl.doubtnut.com/l/_YyrteRnINCDS
https://dl.doubtnut.com/l/_wjkTAGIQtuea


C. 

D. 

Answer: D

Watch Video Solution

j̄ + k̄

ī + j̄ + k̄

8. If 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(ā, b̄) = 60∘  then ( − ā, − b̄) =

60∘

30∘

45∘

90∘

https://dl.doubtnut.com/l/_wjkTAGIQtuea
https://dl.doubtnut.com/l/_1P3V4koNfIdp


9. Any two collinear vectors are

A. L.D

B. L.I

C. both 1 and 2

D. neither 1 nor 2

Answer: A

Watch Video Solution

10. Any three coplanar vectors are

A. L.I

B. L.D.

C. both 1 and 2

D. neither 1 nor 2

https://dl.doubtnut.com/l/_j4SyigxNosIF
https://dl.doubtnut.com/l/_U49Udm1OcEm9


Answer: B

Watch Video Solution

11. If  are two non-zero, non-collinear vectors such that 

 then

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

ā and b̄

xā + yb̄ = 0̄

x ≠ 0, y ≠ 0

x = 0, y ≠ 0

x ≠ 0, y = 0

x = 0, y = 0

12. If  is

parallel to  then 

ā = ī − 2j̄ + k̄, b̄ = 4 ī + 2j̄ − k̄, c̄ = ī + 2j̄ − k̄ and ā + λb̄

c̄ λ =

https://dl.doubtnut.com/l/_U49Udm1OcEm9
https://dl.doubtnut.com/l/_UmsTTNsoBgML
https://dl.doubtnut.com/l/_KNhcskZcQosk


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

−2

3

2

3

3

2

−3

2

13. If  then the vector in the

direction of  and having magnitude as  is

A. 

B. 

C. 

D. 

Answer: B

ā = ī + 2j̄ + 2k̄ and b̄ = 3 ī + 6j̄ + 2k̄

ā ∣∣b̄∣∣

( ī + 2j̄ + 2k̄)
1

3

( ī + 2j̄ + 2k̄)
7
3

( ī + 2j̄ + 2k̄)
5

3

( ī + 2j̄ + 2k̄)
2

3

https://dl.doubtnut.com/l/_KNhcskZcQosk
https://dl.doubtnut.com/l/_HjIZSxoSradA


Watch Video Solution

14. If  are two consecutive sides of a triangle,

then perimeter of triangle is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2 ī + 3j̄ − 6k̄, 6 ī − 2j̄ + 3k̄

17 + √74

√74 + 14

√74 + 19

√74 + 7

15. If ABCD is a parallelogram such that

 are

A. 

¯̄̄ ¯̄¯AB = ā, ¯̄̄ ¯̄¯BC = b̄  then ¯̄̄ ¯̄¯AC, ¯̄¯̄¯̄BD

ā + b̄, b̄ − ā

https://dl.doubtnut.com/l/_HjIZSxoSradA
https://dl.doubtnut.com/l/_aL8K8RHqHj77
https://dl.doubtnut.com/l/_cycNvCtc7mGs


B. 

C. 

D. both 1 and 2

Answer: A

Watch Video Solution

ā + b̄, ā − b̄

ā + b̄, − ā − b̄

16. A point  divides the line joining A = a - 2b + 3c and

B in the ratio 2 : 1, then the poistion vector of B is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

C =
5a + 4b − 5c

3

ā + 3b̄ − 4c̄

2ā − 3b̄ + 4c̄

2ā + 3b̄ + 4c̄

2ā + 3b̄ − 4c̄

https://dl.doubtnut.com/l/_cycNvCtc7mGs
https://dl.doubtnut.com/l/_x1z4lpsd3mGK


17. P, Q, R, S have position vectors  respectively such that 

, then QS and PR

A. Bisect each other

B. Trisect each other

C. Trisect each other externally

D. all the above

Answer: B

Watch Video Solution

p̄, q̄ , r̄, s̄

(p̄ − q̄ ) = 2(s̄ − r̄)

18. The ratio in which the line segment joining the points with P.V.'s

 is divided by xy-plane is

A. 

B. 

ī + 2j̄ + 3k̄, − 3 ī + 6j̄ − 8k̄

3: 8

3: 5

https://dl.doubtnut.com/l/_x1z4lpsd3mGK
https://dl.doubtnut.com/l/_Q1QwfdU0rP0o
https://dl.doubtnut.com/l/_kbvco1kEwrLR


C. 

D. 

Answer: A

Watch Video Solution

5: 3

8: 3

19. The ratio in which  divides the join of 

 is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ī + 2j̄ + 3k̄

−2 ī + 3j̄ + 5k̄ and 7 ī − k̄

1: 2

2: 3

3: 4

1: 4

https://dl.doubtnut.com/l/_kbvco1kEwrLR
https://dl.doubtnut.com/l/_eGrZMhnrDfNW
https://dl.doubtnut.com/l/_37JyvWB9DFL2


20. Let 'O' be the origin and A, B be two points.  are vectors

represented by  and their magnitudes are p, q respectively. Unit

vector bisecting  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

p̄, q̄

¯̄̄ ¯̄¯OA, ¯̄̄ ¯̄¯OB

∠AOB

+
p̄

p

q̄

q

∣
∣ + ∣

∣
p̄

p

q̄

q

−
p̄

p

q̄

q

∣
∣ − ∣

∣
p̄

p

q̄

q

+
p̄

p

q̄

q

−
p̄

p

q̄

q

21. The vector equation of the line passing through the point 

and parallel to  is

A. 

B. 

2 ī + j̄ − 3k̄

ī + 2j̄ + k̄

r̄ = (2 + t) ī + (1 + 2t) j̄ + (t − 3)k̄

r̄ = (2 − t) ī + (1 + 2t) j̄ + (t + 3)k̄

https://dl.doubtnut.com/l/_37JyvWB9DFL2
https://dl.doubtnut.com/l/_pisAHqhGaWqK


C. 

D. 

Answer: A

Watch Video Solution

r̄ = (2 + t) ī − (1 + 2t) j̄ + (t − 3)k̄

r̄ = 2 ī − (1 − 2t) j̄ + (t + 4)k̄

22. The equation to the line passing through the points

 is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

A( ī + j̄ + k̄) and B( ī + j̄ − k̄)

r̄ = ī + (1 + t) j̄ + (1 − 2t)k̄

r̄ = (1 + t) ī + j̄(1 − 2t)k̄

r̄ = ī + j̄ + (1 − 2t)k̄

r̄ = ī − 2j̄ + tk̄

https://dl.doubtnut.com/l/_pisAHqhGaWqK
https://dl.doubtnut.com/l/_NbXBAh0zR3aG
https://dl.doubtnut.com/l/_UWBeRBYFrbAB


23. The cartesian equation of the line passing through the point (2, -1, 4)

and parallel to the vector  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ī + j̄ − 2k̄

= =
x − 2

1

y + 1

1
z − 4
−2

= =
x + 2

1

y − 1

1
z − 4
−2

= =
x − 2

2

y + 1

1
z − 4
−2

= =
x + 2

1

y − 1

1
z + 4
−2

24. The cartesian equation to the line passing through the points A(1, 2,

-1) and B(2, 1, 1) is

A. 

B. 

C. 

= =
x − 1

2

y − 2

1

z + 1

1

= =
x + 1

2

y + 2

1

z − 1

1

= =
x − 1

1

y − 2

−1

z + 1

2

https://dl.doubtnut.com/l/_UWBeRBYFrbAB
https://dl.doubtnut.com/l/_UDRgrmkoZEST


D. 

Answer: C

Watch Video Solution

= =
x − 1

−1

y − 2

−1

z + 1

2

25. If  are three non-coplanar vectors, then the vector equation 


 represents

A. a st. line

B. plane

C. plane passing through origin

D. sphere

Answer: B

Watch Video Solution

ā, b̄, c̄

r̄ = (1 − p − q)ā + pb̄ + qc̄

https://dl.doubtnut.com/l/_UDRgrmkoZEST
https://dl.doubtnut.com/l/_7y2arXlSEhO9


26. If  are two non collinear vectors, then  represents

A. line

B. plane

C. plane passing through origin

D. sphere

Answer: C

Watch Video Solution

ā, b̄ r̄ = sā + tb̄

27. If  represents a line passing through the points  then

A. s = t

B. 

C. 

D. 

r̄ = sā + tb̄ ā, b̄

s + t = 0

s + t = 1

s + t = − 1

https://dl.doubtnut.com/l/_mSbTHJAwedxI
https://dl.doubtnut.com/l/_4yMXHcUbfaPJ


Answer: C

Watch Video Solution

28. If 

then the vector equation of the plane parallel to  and passing

through the centroid of the tetra-hedron ABCD is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

A(2 ī − j̄ − 3k̄), B(4 ī + j̄ − k̄), C( ī − 3j̄ + 2k̄), D( ī − j̄ − 2k̄)

¯̄¯̄̄ ¯̄̄ ¯ABC

r̄ = (2 ī − j̄ − k̄) + s( ī + j̄ + k̄) + t( ī + 2j̄ − 5k̄)

r̄ = (2 ī − j̄ + k̄) + s( ī − j̄ + k̄) + t( ī + 2j̄ + 5k̄)

r̄ = (2 ī + j̄ − k̄) + s( ī + j̄ − k̄) + t( ī − 2j̄ + 5k̄)

r̄ = (2 ī + j̄ + k̄) + s( ī − j̄ − k̄) + t( ī + 2j̄ − 5k̄)

https://dl.doubtnut.com/l/_4yMXHcUbfaPJ
https://dl.doubtnut.com/l/_wudRJIIMLokY


29. The vector equation of the plane passing through the points (1, -2, 5),

(0, -5, -1), (-3, 5, 0) is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

r̄ = (1 − s − t)( ī − 2j̄ − 5k̄) + s( − 5j̄ − k̄) + t( − 3 ī + 5j̄)

r̄ = (1 − s − t)( ī + 2j̄ + 3k̄) + s(3 ī + 2j̄ + k̄) + t(2 ī + j̄ + 3k̄)

r̄ = (1 − s − t)( ī − 2j̄ + 4k̄) + s( − 5j̄ − k̄) + t( − 3 ī + 5j̄)

r̄ = (1 − s − t)( ī − 2j̄) + s( − 5j̄ − k̄) + t( ī + j̄)

30. ABCD is a parallelogram and P is themid point of the side AD. The line

BP meets the diagonal AC in Q. Then the ratio AQ : QC =

A. 

B. 

1: 2

2: 1

https://dl.doubtnut.com/l/_JretZuequXmF
https://dl.doubtnut.com/l/_tFXFFncTZIrq


C. 

D. 

Answer: A

Watch Video Solution

1: 3

3: 1

31. The cartesian equation of the plane whose vector equation is 

 are

scalars is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

r̄ = (1 + λ − μ) ī + (2 − λ) j̄ + (3 − 2λ + 2μ)k̄  where λ, μ

2x + y = 5

2x − y = 5

2x − z = 5

2x + z = 5

https://dl.doubtnut.com/l/_tFXFFncTZIrq
https://dl.doubtnut.com/l/_9YLcFBIfVLOg


Exercise Ii

1. If the points with position vectors  are

collinear then a =

A. -40

B. 40

C. -80

D. 80

Answer: A

Watch Video Solution

60 ī + 3j̄, 40 ī − 8j̄, aī − 52j̄

2. If the vectors 2i + 3j, 5i + 6j, 8i +  have their initial point at (1, 1) then

the value of  so that the vectors terminated on one line is

A. 3

λj

λ

https://dl.doubtnut.com/l/_9YLcFBIfVLOg
https://dl.doubtnut.com/l/_5U97ACmiUU7q
https://dl.doubtnut.com/l/_v9txkOFezv4g


B. 6

C. 9

D. 12

Answer: C

Watch Video Solution

3. The position vector of a point lying on the line joining the points

whose position vectors are  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ī + j̄ − k̄ and ī − j̄ + k̄

j̄

ī

k̄

0̄

https://dl.doubtnut.com/l/_v9txkOFezv4g
https://dl.doubtnut.com/l/_PxLb0syX1N1g


4. The points with P.V's 

form

A. An acute angled triangle

B. obtuse angled triangle

C. Right angled triangle

D. collinear

Answer: D

Watch Video Solution

ī + 2j̄ + k̄, 2 ī + 3j̄ + 4k̄ and 4 ī + 5j̄ + 10k̄

5. The points  are

A. Collinear

B. Coplanar but non collinear

C. non coplanar

2ā + 3b̄ + c̄, ā + b̄, 6ā + 11b̄ + 5c̄

https://dl.doubtnut.com/l/_PxLb0syX1N1g
https://dl.doubtnut.com/l/_SzERvLnJCqb4
https://dl.doubtnut.com/l/_uKjQQlECao8N


D. cannot be determined

Answer: A

Watch Video Solution

6. i) If  are non coplanar vectors, then prove that the vectors 

 are coplanar.

A. Collinear

B. Coplanar but non collinear

C. non coplanar

D. cannot be determined

Answer: B

Watch Video Solution

ā, b̄, c̄

5ā − 6b̄ + 7c̄, 7ā − 8b̄ + 9c̄ and ā − 3b̄ + 5c̄

https://dl.doubtnut.com/l/_uKjQQlECao8N
https://dl.doubtnut.com/l/_uzshUx8YQZO3


7. If  are non coplanar then the vectors 

 are

A. Collinear

B. Coplanar but non collinear

C. non coplanar

D. cannot be determined

Answer: C

Watch Video Solution

ā, b̄, c̄

ā − 2b̄ + 3c̄, − 2ā + 3b̄ − 4c̄, ā − 3b̄ + 5c̄

8. The vectors 

A. Collinear

B. Coplanar but non collinear

C. non coplanar

D. cannot be determined

2 ī − 3j̄ + k̄, ī − 2j̄ + 3k̄, 3 ī + j̄ − 2k̄

https://dl.doubtnut.com/l/_7oqTXb9XarPQ
https://dl.doubtnut.com/l/_KazGMGlTRQ4v


Answer: B

Watch Video Solution

9. Let . If the vectors 

 are coplanar then  equals

A. -1

B. 2

C. 3

D. -3

Answer: D

Watch Video Solution

ā = ī + j̄, b̄ = j̄ + k̄ and c̄ = αā + βb̄

ī − 2j̄ + k̄, 3 ī + 2j̄ − k̄ and c̄
α

β

10. The number of distinct real values of  for which the vectors

 are coplanar is

λ

−λ2 ī + j̄ + k̄, ī − λ2 j̄ + k̄, ī + j̄ − λ2k̄

https://dl.doubtnut.com/l/_KazGMGlTRQ4v
https://dl.doubtnut.com/l/_GL3wFbEiuKAe
https://dl.doubtnut.com/l/_QlOEz5Yneug2


A. 2

B. 4

C. 5

D. 9

Answer: A

Watch Video Solution

11. If  are linearly

dependent vectors and  then

A. 

B. 

C. 

D. 

Answer: D

ā = ī + j̄ + k̄, b̄ = 4 ī + 3j̄ + 4k̄, c̄ = ī + αj̄ + βk̄

|c̄| = √3

α = 1, β = − 1

α = 1, β = ± 1

α = − 1, β = ± 1

α = ± 1, β = 1

https://dl.doubtnut.com/l/_QlOEz5Yneug2
https://dl.doubtnut.com/l/_W2yT01PzIzUm


Watch Video Solution

12. If

then (x, y) =

A. (3, 1)

B. (3, -1)

C. (-3, 1)

D. (-3, -1)

Answer: A

Watch Video Solution

ā = 2 ī − j̄ + 3k̄, b̄ = − ī + 4j̄ − 2k̄, c̄ = 5 ī + j̄ + 7k̄ and xā + yb̄ = c̄

13. If the points  satisfy the relation 

then the points are

A(ā), B(b̄), C(c̄) 3ā − 8b̄ + 5c̄ = 0̄

https://dl.doubtnut.com/l/_W2yT01PzIzUm
https://dl.doubtnut.com/l/_StpzNu6Yvp4F
https://dl.doubtnut.com/l/_XXIiHuRGnxha


A. coplanar

B. noncoplanar

C. collinear

D. vertices of a right angled triangle

Answer: C

Watch Video Solution

14. If  are

non-coplanar, then (x, y, z) =

A. (0, 0, 0)

B. (1, 3, 5)

C. (1, -3, 2)

D. (3, 1, 1)

Answer: A

xā + yb̄ + zc̄, xb̄ + yc̄ + zā, xc̄ + yā + zb̄ = 0̄  where ā, b̄, c̄

https://dl.doubtnut.com/l/_XXIiHuRGnxha
https://dl.doubtnut.com/l/_lr277qU6gK1q


Watch Video Solution

15. If

such that  are in

A. A.P

B. G.P

C. H.P

D. A.G.P

Answer: A

Watch Video Solution

r̄ = 3 ī + 2j̄ − 5k̄, ā = 2 ī − j̄ + k̄, b̄ = ī + 3j̄ − 2k̄ and c̄ = − 2 ī + j̄ −

r̄ = λā + μb̄ + δc̄  then μ, , δ
λ

2

16. The vector of magnitude  along the bisector of the angle between

the vectors  is

3√6

4 ī − 7j̄ + 4k̄ and ī + 2j̄ − 2k̄

https://dl.doubtnut.com/l/_lr277qU6gK1q
https://dl.doubtnut.com/l/_jYZtltKvNBUx
https://dl.doubtnut.com/l/_zS0hcNbKZQsw


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

7 ī − j̄ − 2k̄

±(7 ī − j̄ − 2k̄)

−7 ī − j̄ − 2k̄

±( − 7 ī + j̄ − 2k̄)

17. The vector  is a bisector of the angle between the vectors

 if

A. a = b

B. a = c

C. a + b = c

D. 

Answer: B

aī + bj̄ + ck̄

ī + j̄ and j̄ + k̄

a = b = c

https://dl.doubtnut.com/l/_zS0hcNbKZQsw
https://dl.doubtnut.com/l/_jSMGYifskVM4


Watch Video Solution

18. If the vector  bisects the angles between the vector  and

the vector , then the unit vector in the direction of  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

− ī + j̄ − k̄ c̄

3 ī + 4j̄ c̄

11 ī + 10j̄ + 2k̄

−(11 ī + 10j̄ + 2k̄)

− (11 ī + 10j̄ + 2k̄)
1

15

(11 ī + 10j̄ + 2k̄)
1

15

19. If A(1, -1, -3), B(2, 1, -2), C(-5, 2, -6) are the vertices of a , then the

length of internal bisector of angle A is

A. 

ΔABC

√10
3

4

https://dl.doubtnut.com/l/_jSMGYifskVM4
https://dl.doubtnut.com/l/_MqnJCtEmcxpL
https://dl.doubtnut.com/l/_en2pM1sb53qP


B. 

C. 

D. 

Answer: A

Watch Video Solution

√10
1

2

√10
1

4

√10

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

then AF : AC is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

3: 4

1: 3

1: 2

1: 4

https://dl.doubtnut.com/l/_en2pM1sb53qP
https://dl.doubtnut.com/l/_wU9htovhwySx


21. If S is the circumcentre, G the centroid, O the orthocentre of  ABC,

then 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Δ

→
S A +

→
S B +

→
S C =

¯̄̄¯̄̄SG

¯̄̄ ¯̄̄OS

¯̄̄ ¯̄̄SO

¯̄¯̄̄ ¯OG

22. If S is the circumcentre, O is the orthocentre of  ABC then

A. 

B. 

Δ

→
OA +

→
OB +

→
OC =

¯̄̄¯̄̄SO

2̄ ¯̄̄¯̄SO

https://dl.doubtnut.com/l/_wU9htovhwySx
https://dl.doubtnut.com/l/_8248yDtn3Agp
https://dl.doubtnut.com/l/_gsHxCDdAagz2


C. 

D. 

Answer: D

Watch Video Solution

¯̄̄ ¯̄̄OS

2̄ ¯̄̄¯̄OS

23. The P.V.'s of the vertices of a  are 

. The P.V. of the circumcentre of 

 is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ΔABC

ī + j̄ + k̄, 4 ī + j̄ + k̄, 4 ī + 5j̄ + k̄

ΔABC

ī + 3j̄ + k̄
5

2

5 ī + j̄ + k̄
3

2

5 ī + 3j̄ + k̄
1

2

ī + j̄ + k̄

https://dl.doubtnut.com/l/_gsHxCDdAagz2
https://dl.doubtnut.com/l/_NmczlRrPbQw3


24. The P.V.'s of the vertices of a triangle are

 P.V. of its orthocentre is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2 ī + 3j̄ + 4k̄, 4 ī + 6j̄ + 3k̄, 3 ī + 2j̄ + 3k̄

2 ī − 3j̄ + 4k̄

2 ī + 3j̄ − 4k̄

2 ī + 3j̄ + 4k̄

−2 ī + 3j̄ + 4k̄

25.  be an equilateral triangle whose orthocentre is the origin 'O'.

If  is

A. 

B. 

ΔABC

¯̄̄ ¯̄¯OA = ā, ¯̄̄ ¯̄¯OB = b̄  then ¯̄̄ ¯̄¯OC

ā + b̄

ā + b̄

2

https://dl.doubtnut.com/l/_NmczlRrPbQw3
https://dl.doubtnut.com/l/_xGmgnDcKsH3F
https://dl.doubtnut.com/l/_L2xkxvLmGc9s


C. 

D. 

Answer: C

Watch Video Solution

−(ā + b̄)

−2(ā + b̄)

26. The P.V.'s of A, B, C are , then the

P.V. of the incentre of  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ī + j̄ + k̄, 4 ī + j̄ + k̄, 4 ī + 5j̄ + k̄

ΔABC

ī + j̄ + k̄
1

3

1

3

1

3

ī + j̄ − k̄

3

ī + j̄ − k̄

ī − j̄ − k̄

3

https://dl.doubtnut.com/l/_L2xkxvLmGc9s
https://dl.doubtnut.com/l/_UYutUphUUc07
https://dl.doubtnut.com/l/_zzaDy2JAGvtW


27. In a , P.V.'s of midpoints of AB, AC are . The

P.V. of centroid of  is . P.V. of A is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ΔABC ī − j̄ + k̄, ī + 2k̄

ΔABC 2 ī + 3j̄ + 4k̄

−4 ī − 9j̄ − 6k̄

−4 ī + 9j̄ + 6k̄

4 ī + 9j̄ − 6k̄

ī + 4j̄ + 6k̄

28. The vectors of  are the sides

of a triangle ABC. The length of the median through A is

A. 

B. 

C. 

¯̄̄ ¯̄¯AB = 3 ī + 4k̄ and ¯̄̄ ¯̄¯AC = 5 ī − 2j̄ + 4k̄

√72

√33

√288

https://dl.doubtnut.com/l/_zzaDy2JAGvtW
https://dl.doubtnut.com/l/_QBKHKrRPvPa5


D. 

Answer: B

Watch Video Solution

√18

29. If D, E, F are the midpoints of BC, CA, AB of  ABC, then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

Δ

→
A D +

→
BE +

→
C F =

¯̄̄O

¯̄̄ ¯̄¯AE

¯̄¯̄¯̄BD

¯̄̄ ¯̄¯CE

https://dl.doubtnut.com/l/_QBKHKrRPvPa5
https://dl.doubtnut.com/l/_dKAbv4to2d84


30. If D, E and F are respectively the mid-points of AB, AC and BC in

 then 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ΔABC ¯̄̄ ¯̄¯BE + ¯̄̄¯̄¯AF =

¯̄¯̄¯̄DC

¯̄̄ ¯̄¯BF
1

2

2̄ ¯̄̄ ¯̄BF

¯̄̄ ¯̄¯BF
3

2

31. If ABCD is a parallelogram then 

A. 

B. 

C. 

D. 

¯̄̄ ¯̄¯AC + ¯̄¯̄¯̄BD =

¯̄̄ ¯̄¯AB

2̄ ¯̄̄ ¯̄AB

¯̄̄ ¯̄¯BC

2̄ ¯̄̄ ¯̄BC

https://dl.doubtnut.com/l/_iwr6nxcIxsmz
https://dl.doubtnut.com/l/_2p8oFMkh01E9


Answer: D

Watch Video Solution

32. ABCD is a parallelogram, with AC, BD as diagonals, then  is

equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

−
AC −

−
BD

¯̄̄ ¯̄¯AB

2̄ ¯̄̄ ¯̄AB

¯̄̄ ¯̄¯BC

2̄ ¯̄̄ ¯̄BC

33. OACB is a parallelogram with ̄ ¯̄̄ ¯̄OC = ā, ¯̄̄ ¯̄¯AB = b̄  then ¯̄̄ ¯̄¯OA =

https://dl.doubtnut.com/l/_2p8oFMkh01E9
https://dl.doubtnut.com/l/_xT14teOGsy9q
https://dl.doubtnut.com/l/_poshC1v2VZwc


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ā + b̄

2

ā + b̄

ā − b̄

2

ā − b̄

34. If the diagonals of a parallelogram are

 then the lengths of its sides are

A. 5, 7

B. 

C. 

D. 

Answer: C

ī + 5j̄ − 2k̄ and − 2 ī + j̄ + 3k̄

,
√28

2

√48
2

,
√38

2

√50

2

,
5

2
7
2

https://dl.doubtnut.com/l/_poshC1v2VZwc
https://dl.doubtnut.com/l/_4ODs0m6wYdDd


Watch Video Solution

35. ABCD is a quadrilateral. E is the point of intersection of the line

joining the middle points of the opposite sides. If O is any point then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

¯̄̄ ¯̄¯OA + ¯̄̄ ¯̄¯OB + ¯̄̄ ¯̄¯OC + ¯̄¯̄¯̄OD =

4̄ ¯̄̄ ¯̄OE

3̄ ¯̄̄ ¯̄OE

2̄ ¯̄̄ ¯̄OE

¯̄̄ ¯̄¯OE

36. ABCDE is a pentagon then 

¯̄̄ ¯̄¯AB + ¯̄̄ ¯̄¯AE + ¯̄̄ ¯̄¯BC + ¯̄¯̄¯̄DC + ¯̄¯̄¯̄ED + ¯̄̄ ¯̄¯AC =

https://dl.doubtnut.com/l/_4ODs0m6wYdDd
https://dl.doubtnut.com/l/_VAU4bv0H4oWf
https://dl.doubtnut.com/l/_EIeB8WuEQM57


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3̄ ¯̄̄ ¯̄AC

¯̄̄ ¯̄¯AC

2̄ ¯̄̄ ¯̄AC

4̄ ¯̄̄ ¯̄AC

37. ABCDEF is a regular hexagon. 

If 

A. 1

B. 2

C. 3

D. 4

Answer: C

¯̄̄ ¯̄¯AB + ¯̄̄ ¯̄¯AE + ¯̄̄ ¯̄¯BC + ¯̄¯̄¯̄DC + ¯̄¯̄¯̄ED + ¯̄̄ ¯̄¯AC = λ¯̄̄ ¯̄¯AC  then λ =

https://dl.doubtnut.com/l/_EIeB8WuEQM57
https://dl.doubtnut.com/l/_0Zo8O7uwbIe5


Watch Video Solution

38. ABCDEF is a regular hexagon. 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

¯̄̄ ¯̄¯AB + ¯̄̄ ¯̄¯AC + ¯̄¯̄¯̄AD + ¯̄̄ ¯̄¯EA + ¯̄̄¯̄¯FA =

3̄ ¯̄̄ ¯̄AB

4̄ ¯̄̄ ¯̄AB

¯̄̄ ¯̄¯AB

2̄ ¯̄̄ ¯̄AB

39. ABCDEF is a regular hexagon. 

If 

A. 

¯̄̄ ¯̄¯AB = ā, ¯̄̄ ¯̄¯BC = b̄  then ¯̄̄ ¯̄¯CE =

(b̄ − 2ā)

https://dl.doubtnut.com/l/_0Zo8O7uwbIe5
https://dl.doubtnut.com/l/_zewhXKWA1Ubo
https://dl.doubtnut.com/l/_WkhPJJKM953H


B. 

C. 

D. 

Answer: A

Watch Video Solution

2(ā − b̄)

b̄ − ā

ā − b̄

40. ABCDEF is a regular hexagon. 

If 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

¯̄̄ ¯̄¯AB = ā, ¯̄̄ ¯̄¯BC = b̄  then ¯̄̄ ¯̄¯FA =

b̄ − ā

2(b̄ − ā)

2(ā − b̄)

ā − b̄

https://dl.doubtnut.com/l/_WkhPJJKM953H
https://dl.doubtnut.com/l/_KMOZSBaLCICs


41. ABCDEF is a regular hexagon. 

O is centre and P.V. of A, B are 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ī − j̄ + 2k̄, 2 ī + j̄ + k̄  then ¯̄̄ ¯̄¯BC =

− ī + j̄ + 2k̄

− ī + j̄ − 2k̄

− ī + j̄ + k̄

− ī + j̄

42. If OABC, OCDE, OEFA are adjacent faces of a cube OABCDEF then

 interms of  is

A. 

B. 

¯̄̄ ¯̄¯OB + ¯̄¯̄¯̄OD + ¯̄̄ ¯̄¯OF ¯̄̄ ¯̄¯OA, ¯̄̄ ¯̄¯OE, ¯̄̄ ¯̄¯OC

2(¯̄̄ ¯̄¯OA + ¯̄̄ ¯̄¯OC + ¯̄̄ ¯̄¯OE)

2(¯̄̄ ¯̄¯OA + ¯̄̄ ¯̄¯OB + ¯̄̄ ¯̄¯OC)

https://dl.doubtnut.com/l/_KMOZSBaLCICs
https://dl.doubtnut.com/l/_Lf0Z9OYxUeLd
https://dl.doubtnut.com/l/_BL8vwCfxb2m1


C. 

D. 

Answer: A

Watch Video Solution

2(¯̄̄ ¯̄¯OA − ¯̄̄ ¯̄¯OC + ¯̄̄ ¯̄¯OE)

¯̄̄ ¯̄¯OA − ¯̄̄ ¯̄¯OC − ¯̄̄ ¯̄¯OE

43. If I is the centre of a circle inscribed in a , then 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ΔABC

∣∣̄ ¯̄̄ ¯̄BC∣∣̄ ¯̄̄ ¯IA + ∣∣̄ ¯̄̄ ¯̄CA∣∣̄ ¯̄̄ ¯IB + ∣∣̄ ¯̄̄ ¯̄AB∣∣̄ ¯̄̄ ¯IC =

0̄

¯̄̄¯̄IA + ¯̄̄¯̄IB + ¯̄̄¯̄IC

¯̄̄ ¯̄IA + ¯̄̄¯̄IB + ¯̄̄¯̄IC

3

2(¯̄̄ ¯̄IA + ¯̄̄¯̄IB + ¯̄̄¯̄IC)

https://dl.doubtnut.com/l/_BL8vwCfxb2m1
https://dl.doubtnut.com/l/_AgbbaHUvd7w3
https://dl.doubtnut.com/l/_dYBPr9zRzrVc


44. If  then

A.  have same direction and 

B.  have opposite direction and 

C.  have opposite direction and 

D.  have same direction and 

Answer: B

Watch Video Solution

r̄ = 3p̄ + 4q̄  and 2r̄ = p̄ − 3q̄

r̄, q̄ |r̄| < 2  |q̄ |

r̄, q̄ |r̄| > 2  |q̄ |

r̄, q̄ |r̄| < 2  |q̄ |

r̄, q̄ |r̄| > 2  |q̄ |

45. If  is a unit vector then maximum value of 

 is

A. -1/2

B. 2

C. 3

D. 4

ē = l ī + mj̄ + nk̄

' lm + mn + nl'

https://dl.doubtnut.com/l/_dYBPr9zRzrVc
https://dl.doubtnut.com/l/_LvCJCI9M0XRI


Answer: A

Watch Video Solution

46. If  are d.c's of vector  then maximum value of lmn is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

l, m, n ¯̄̄ ¯̄¯OP

1

√3

1

2√3

1

3√3

2

√3

47. A vector  has components  in the right handed system

OXYZ. If the coordinate system is rotated about z-axis through an angle

, the component of  in the new system are

ā a1, a2, a3

π/2 ā

https://dl.doubtnut.com/l/_LvCJCI9M0XRI
https://dl.doubtnut.com/l/_aQhVxSIwBpuT
https://dl.doubtnut.com/l/_ZYSM4mktzFWi


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(a2, − a1, a3)

(a2, a1, a3)

( − a2, a1, a3)

( − a2, − a1, a3)

48. A vector  has components 2p and 1 w.r.t a rectangular cartesian

system. It is rotated through a certain angle about the origin in the

counter clockwise direction. With respect to the new system, if  has

components p +1, 1 then p =

A. 

B. 

C. 

D. 

ā

ā

(1, )
−1

3

(1, )
1

3

( − 1, )
1

3

( − 1, )
−1

3

https://dl.doubtnut.com/l/_ZYSM4mktzFWi
https://dl.doubtnut.com/l/_zLsPQMuNaYVJ


Answer: A

Watch Video Solution

49. In a  The P.V.'s of A, B are  respectively. The P.V. of 'C' is 

 then 'C' lies

Watch Video Solution

ΔOAB ā, b̄

+
3ā

4
b̄

2

50. The position vectors A, B are  respectively. The position vector of C

is . Then

A. C is outside the  but inside the angle OBA

B. C is outside the  but inside the angle BOA

C. C is outside the  but inside the angle COA

D. inside the triangle OAB

Answer: A

ā, b̄

− b̄
5ā

3

ΔOAB

ΔOAB

ΔOAB

https://dl.doubtnut.com/l/_zLsPQMuNaYVJ
https://dl.doubtnut.com/l/_FUuusMojNc6z
https://dl.doubtnut.com/l/_xEdFu58pJdSe


Watch Video Solution

51. If  are the position vectors of the vertices A, B, C of the triangle

ABC, then the equation of the median from A to BC is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ā, b̄, c̄

r̄ = ā + t(b̄ + c̄)

r̄ = ā + t[ (b̄ + c̄) − ā]
1

2

r̄ = ā + t(b̄) + c̄

r̄ = − ā + t(b̄) + c̄

52. The equation to the altitude of the triangle formed by (1, 1, 1), (1, 2, 3),

(2, -1, 1) through (1, 1, 1) is

A. r̄ = ( ī + j̄ + k̄) + t( ī − j̄ − 2k̄)

https://dl.doubtnut.com/l/_xEdFu58pJdSe
https://dl.doubtnut.com/l/_xxAAfksFvHh9
https://dl.doubtnut.com/l/_XUV1PP5ibk4I


B. 

C. 

D. 

Answer: C

Watch Video Solution

r̄ = ( ī − j̄ + k̄) + t( ī + j̄ + 2k̄)

r̄ = ( ī + j̄ + k̄) + t( ī − j̄ + 2k̄)

r̄ = ( ī − j̄ − k̄) + t( ī + j̄ − 2k̄)

53. If the position vectors of A, B are  then

the unit vector in the direction of  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2 ī − 9j̄ − 4k̄, 6 ī − 3j̄ + 8k̄

−−→
AB

r̄ = t(4 ī − 6j̄ + 8k̄)

r̄ = t(4 ī − 2k̄)

r̄ = t(2 ī + 3j̄ − 6k̄)

r̄ = t(6 ī − 3j̄ + 2k̄)

https://dl.doubtnut.com/l/_XUV1PP5ibk4I
https://dl.doubtnut.com/l/_bSzzBkD35EZt


54. If the position vectors of A, B, C, D are

 respectively then

the position vector of the point of intersection of lines AB and CD is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

3 ī + 2j̄ + k̄, 4 ī + 5j̄ + 5k̄, 4 ī + 2j̄ − 2k̄, 6 ī + 5j̄ − k̄

2 ī + j̄ − 3k̄

2 ī − j̄ + 3k̄

2 ī + j̄ + 3k̄

2 ī − j̄ − 3k̄

55. The lineas r = (6 - 6s) a + (4s - 4) b + (4 - 8s) c and r = (2t - 1) a + (4t - 2)

b - (2t + 3) c intersect at

A. 4c̄

https://dl.doubtnut.com/l/_bSzzBkD35EZt
https://dl.doubtnut.com/l/_io96BsB9khPM
https://dl.doubtnut.com/l/_oEZQPQD8wXCh


B. 

C. 

D. 

Answer: B

Watch Video Solution

−4c̄

3c̄

−2c̄

56. A point on the line passing through (1, 1, 1) and parallel to (1, -2, -1) is

A. (0, 3, 1)

B. (2, 3, 0)

C. (0, 3, 2)

D. (1, 3, 2)

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_oEZQPQD8wXCh
https://dl.doubtnut.com/l/_sxh05XwPQ07F
https://dl.doubtnut.com/l/_zNi8CbKuBD6J


57. A line passing through the point  and parallel to 

. If P is a point such that AP=15 then  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A(3 ī + j̄ − k̄)

2 ī − j̄ + 2k̄ ¯̄̄ ¯̄¯OP

(3 ī + j̄ + k̄) ± 5(2 ī + j̄ + 2k̄)

(3 ī + j̄ + k̄) ± 5(2 ī − j̄ + 2k̄)

(3 ī + j̄ − k̄) ± 5(2 ī − j̄ − 2k̄)

(3 ī + j̄ − k̄) ± 15(2 ī − j̄ − 2k̄)

58. The point of intersection of the line passing through

 and the plane passing through 

A. 

B. 

ī − 2j̄ − k̄, 2 ī + 3j̄ + k̄

2 ī + j̄ − 3k̄, 4 ī − j̄ + 2k̄, 3 ī + k̄

i + j̄ + k̄
5

3
4
3

1

3

ī − j̄ − k̄
5

3
4
3

1

3

https://dl.doubtnut.com/l/_zNi8CbKuBD6J
https://dl.doubtnut.com/l/_gfDYgLHiP966


C. 

D. 

Answer: A

Watch Video Solution

ī + j̄ − k̄
5

3
4
3

1

3

ī − j̄ + k̄
5

3
4
3

1

3

59. Statement-I : If two vectors are collinear then those vectors are

coplanar 

Statement-II : For like vectors angle between them is  


Which of the above statement is true :

A. only I

B. only II

C. both I and II

D. Neither I nor II

Answer: A

W t h Vid S l ti

90∘

https://dl.doubtnut.com/l/_gfDYgLHiP966
https://dl.doubtnut.com/l/_saDv4juxYE8d


Watch Video Solution

60. Statement-I : Two non zero, non collinear vectors are linearly

independent. 

Statement-II : Any three coplanar vectors are linearly dependent. 

Which of the above statement is true?

A. Only I

B. only II

C. both I and II

D. Neither I nor II

Answer: C

Watch Video Solution

61. The descending order of magnitudes of the vectors

 isA = , B = ī + 2k̄, C = 3 ī + k̄, D = ī + 3j̄ − k̄
i − j

√2

https://dl.doubtnut.com/l/_saDv4juxYE8d
https://dl.doubtnut.com/l/_TxgoLSVWItw5
https://dl.doubtnut.com/l/_5Ran7eUfJdr1


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

D > C > B > A

A > B > C > D

D < B < C < A

D < A < C < B

62. If D, E, F are mid points of sides BC, CA, AB of triangle ABC and G is

centroid then 

 


The correct matching is

A. 

List-I List-II

A) ¯̄¯̄¯̄AD + ¯̄̄ ¯̄¯BE + ¯̄̄ ¯̄¯CF 1) ¯̄̄ ¯̄¯CB

B) ¯̄¯̄̄ ¯GA + ¯̄¯̄̄ ¯GB 2) 3̄ ¯̄̄ ¯̄OG

C) ¯̄̄ ¯̄¯AB + ¯̄̄ ¯̄¯CA 3) ¯̄̄O

D) ¯̄¯̄¯̄OD + ¯̄̄ ¯̄¯OE + ¯̄̄ ¯̄¯OF 4) − (¯̄¯̄¯̄AD + ¯̄̄ ¯̄¯BE)

5) 3̄ ¯̄̄ ¯OI

2
3

A B C D

3 4 1 2

https://dl.doubtnut.com/l/_5Ran7eUfJdr1
https://dl.doubtnut.com/l/_cY2nqN2NqRaz


B. 

C. 

D. 

Answer: A

Watch Video Solution

A B C D

4 2 1 3

A B C D

3 4 5 1

A B C D

2 3 5 1

63. Observe the following statements : 

Assertion (A) : Three vectors are coplanar if one of them is expressible as

a linear combination of the other two. 

Reason (R) : Any three coplanar vectors are linearly dependent. 

Then which of the following is true?

A. Both A and R are true and R is the correct explanation of A.

B. Both A and R are true but R is not the correct explanation of A.

C. A is true, but R is false.

D. A is false, but R is true.

https://dl.doubtnut.com/l/_cY2nqN2NqRaz
https://dl.doubtnut.com/l/_PsimfODMywXv


Answer: B

Watch Video Solution

64. If the vector  are collinear and 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ā = 2 ī + 3j̄ + 6k̄ and b̄

∣∣b̄∣∣ = 21  then b̄ =

±(2 ī + 3j̄ + 6k̄)

±3(2 ī + 3j̄ + 6k̄)

ī + j̄ + k̄

±21(2 ī + 3j̄ + 6k̄)

65. If three points A, B and C have position vectors (1, x, 3), (3, 4, 7) and (y,

-2, -5) respectively and if they are collinear, then (x, y) =

https://dl.doubtnut.com/l/_PsimfODMywXv
https://dl.doubtnut.com/l/_bVJlxcWugYvL
https://dl.doubtnut.com/l/_sAzT7cjSYElz


A. (2, -3)

B. (-2, 3)

C. (-2, -3)

D. (2, 3)

Answer: A

Watch Video Solution

66. If the points whose position vectors are

 are collinear, then the

value of p is

A. 2

B. 4

C. 6

D. 8

2 ī + j̄ + k̄, 6 ī − j̄ + 2k̄  and 14 ī − 5j̄ + pk̄

https://dl.doubtnut.com/l/_sAzT7cjSYElz
https://dl.doubtnut.com/l/_2YmgZQQSX3OT


Answer: B

Watch Video Solution

67. Let

parallel to the plane containing 

A. 0

B. 1

C. -1

D. 2

Answer: A

Watch Video Solution

b̄ = ī − 2j̄ + 3k̄, ā = 2 ī + 3j̄ − k̄ and c̄ = λī + j̄ + (2λ − 1)k̄.  If c̄

ā, b̄  then λ =

https://dl.doubtnut.com/l/_2YmgZQQSX3OT
https://dl.doubtnut.com/l/_AmVqVhs5JmW2


68. The points whose position vectors are

 are the vertices of

A. an isosceles triangle

B. right angled triangle

C. equilateral triangle

D. right angled isosceles triangle

Answer: C

Watch Video Solution

2 ī + 3j̄ + 4k̄, 3 ī + 4j̄ + 2k̄ and 4 ī + 2j̄ + 3k̄

69. If  are coplanar then 

A. -1

B. 

C. 

D. 2

ī − 2j̄, 3j̄ + k̄, λī + 3j̄ λ =

1

2

−
3

2

https://dl.doubtnut.com/l/_5h5CjE0OTRCV
https://dl.doubtnut.com/l/_Ias8csaNn8Xr


Answer: C

Watch Video Solution

70. If  are coplanar then 

A. 1

B. 2

C. 3

D. 4

Answer: A

Watch Video Solution

3 ī + 3j̄ + √3k̄, ī + k̄, √3 ī + √3j̄ + λk̄ λ =

71. If 

A. 

ā = ī + 4j̄, b̄ = 2 ī − 3j̄ and c̄ = 5 ī + 9j̄  then c̄ =

2ā + b̄

https://dl.doubtnut.com/l/_Ias8csaNn8Xr
https://dl.doubtnut.com/l/_I5Rr1CuxK4YZ
https://dl.doubtnut.com/l/_kpKvtIXHLH4O


B. 

C. 

D. 

Answer: D

Watch Video Solution

ā + 2b̄

ā + 3b̄

3ā + b̄

72. If  are non-coplanar vectors and if  is such that 

 where x and y are non-zero

real numbers, then 

A. 

B. 

C. 

D. 

Answer: C

ā, b̄&c̄ d̄

d̄ = (ā + b̄ + c̄) and d̄ = (b̄ + c̄ + d̄ )
1

x

1

y

(ā + b̄ + c̄ + d̄ ) =
1

xy

3c̄

− ā

0̄

2ā

https://dl.doubtnut.com/l/_kpKvtIXHLH4O
https://dl.doubtnut.com/l/_RFxfCl8XA0m2


Watch Video Solution

73. Three non-zero non-collinear vectors  are such that  is

collinear with , while  is  collinear with .Then 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ā, b̄, c̄ ā + 3b̄

c̄ c̄ 3b̄ + 2c̄ ā ā + 3b̄ + 2c̄ =

0̄

2ā

3b̄

4c̄

74. The vectors 

A. are linearly dependent

B. are linearly independent

2 ī − 3j̄ + k̄, ī − 2j̄ + 3k̄, 3 ī + j̄ − 2k̄

https://dl.doubtnut.com/l/_RFxfCl8XA0m2
https://dl.doubtnut.com/l/_HP9991wNsGSu
https://dl.doubtnut.com/l/_PMtyAHZFVca6


C. form sides of a triangle

D. are coplanar

Answer: B

Watch Video Solution

75. For three vectors 

then

A.  have the same direction

B.  have the opposite direction

C.  have the opposite direction

D.  have the same direction

Answer: B

Watch Video Solution

p̄, q̄ and r̄  if r̄ = 3p̄ + 4q̄ and 2r̄ = p̄ − 3q̄

|r̄| < 2|q̄ | and r̄, q̄

|r̄| > 2|q̄ | and r̄, q̄

|r̄| < 2|q̄ | and r̄, q̄

|r̄| > 2|q̄ | and r̄, q̄

https://dl.doubtnut.com/l/_PMtyAHZFVca6
https://dl.doubtnut.com/l/_nNX9CLRLWjLO
https://dl.doubtnut.com/l/_EHfK3Zua0BPA


76. ABCDEF is a regualar hexagon whose centre is O. Then

 is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

¯̄̄ ¯̄¯AB + ¯̄̄ ¯̄¯AC + ¯̄¯̄¯̄AD + ¯̄̄ ¯̄¯AE + ¯̄̄¯̄¯AF

2̄ ¯̄̄ ¯̄AO

3̄ ¯̄̄ ¯̄AO

5̄ ¯̄̄ ¯̄AO

6̄ ¯̄̄ ¯̄AO

77. P, Q, R and S are four points with the position vectors

 respectively.

Then the line PQ meets the line RS at the point.

A. 

B. 

3 ī − 4j̄ + 5k̄, 4k̄, − 4 ī + 5j̄ + k̄ and − 3 ī + 4j̄ + 3k̄

3 ī + 4j̄ + 3k̄

−3 ī + 4j̄ + 3k̄

https://dl.doubtnut.com/l/_EHfK3Zua0BPA
https://dl.doubtnut.com/l/_Ul54kEfeQYss


Practice Exercises

C. 

D. 

Answer: B

Watch Video Solution

− ī + 4j̄ + k̄

ī + j̄ + k̄

1. If

A. 

B. 

C. 

D. 

Answer: A

¯̄̄ ¯̄¯OA = ī + 2j̄ − 3k̄, ¯̄̄ ¯̄¯OB = 3 ī − 2j̄ + 5k̄ and 2̄ ¯̄̄ ¯̄AC = 3̄ ¯̄̄ ¯̄AB  then ¯̄̄ ¯̄¯AC =

4 ī − 4j̄ + 9k̄

4 ī + 4j̄ − 9k̄

4 ī + 4j̄ + 9k̄

4 ī − 4j̄ − 9k̄

https://dl.doubtnut.com/l/_Ul54kEfeQYss
https://dl.doubtnut.com/l/_W8bvKx1q4UUV


Watch Video Solution

2. If the position vectors of A, B are  then the

unit vector in the direction of  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2 ī − 9j̄ − 4k̄, 6 ī − 3j̄ + 8k̄

−−→
AB

2 ī + j̄ + 2k̄

3

− ī − 2j̄ + 2k̄

3

2 ī + 3j̄ + 6k̄

7

− ī + 2j̄ + 6k̄

7

3. If 

A. 

B. 

(ā, ī) = (ā, j̄) =  then (ā, k̄) =
π

4

π

6

π

4

https://dl.doubtnut.com/l/_W8bvKx1q4UUV
https://dl.doubtnut.com/l/_2frYKmkXz4ih
https://dl.doubtnut.com/l/_iJ1HTrcEtFWt


C. 

D. 

Answer: D

Watch Video Solution

π

3

π

2

4. Unit vector making angles  with  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

, ,
π

3

π

3

3π

4
ī, j̄, k̄

ī + j̄ − k̄
1

2

1

2

1

2

ī + j̄ − k̄
1

2

1

2

1

√2

ī − j̄ − k̄
1

2

1

2

1

√2

ī − j̄ + k̄

https://dl.doubtnut.com/l/_iJ1HTrcEtFWt
https://dl.doubtnut.com/l/_yX7sKEMld2yP


5. If ,

then the ratio of moduli of  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ā = ī + j̄ + k̄, b̄ = 2 ī + 3j̄, c̄ = 3 ī + 5j̄ − 2k̄ and d̄ = k̄ − j̄

b̄ − ā and d̄ − c̄

2: 3

1: 3

3: 1

4: 1

6. If  are three vectors having

their initial point at origin. If their extremities are collinear, then d =

A. 0

B. 1

C. 2

¯̄̄α = 2 ī + 3j̄, β̄ = 4 ī + j̄, γ̄ = 5 ī + dj̄

https://dl.doubtnut.com/l/_HFRhSIWVkNTT
https://dl.doubtnut.com/l/_SudxZw5uaNnr


D. 3

Answer: A

Watch Video Solution

7.  are three vectors of which every pair is non-collinear. If the

vectors  are collinear with  respectively, then 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

ā, b̄, c̄

ā + b̄, b̄ + c̄ c̄, ā

ā + b̄ + c̄ =

ā

b̄

c̄

0̄

https://dl.doubtnut.com/l/_SudxZw5uaNnr
https://dl.doubtnut.com/l/_1c1cmtyEHGtO
https://dl.doubtnut.com/l/_bVTT6EBHIAkH


8. Let a, b, g be the distinct real numbers. The points with position vectors

 are

A. Collinear

B. form an isosceles triangle

C. fom a right angled triangle

D. form an equilateral triangle

Answer: D

Watch Video Solution

aī + bj̄ + gk̄, bī + gj̄ + ak̄, gī + aj̄ + bk̄

9. If the position vectors of the four points A, B, C, D are

 then ABCD is

A. square

B. rectangle

C. rhombus

2ā, b̄, 6b̄ and 2ā + 5b̄

https://dl.doubtnut.com/l/_bVTT6EBHIAkH
https://dl.doubtnut.com/l/_v1lB2cfvFgzG


D. parallelogram

Answer: D

Watch Video Solution

10. If the position vectors of three consecutive vertices of a parallelogram

are , then fourth vertex is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ī + j̄ + k̄, 3j̄ + 5k̄ and 7 ī + 9j̄ + 11k̄

8 ī + 7j̄ + 7k̄

8 ī − 7j̄ − 7k̄

7 ī − 7j̄ − 7k̄

7 ī − 7j̄ + 8k̄

https://dl.doubtnut.com/l/_v1lB2cfvFgzG
https://dl.doubtnut.com/l/_ioTlkjggydji


11. A set of vectors  is said to linearly independent if

every relation of the form  implies

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ā1, ā2, ………, ān

l1ā1 + l2ā2 + ………. + lnān = 0̄

l1 = l2 = …………. . = ln = 1

l1 = l2 = …………… = ln = 0

l1 = l2 = ………… = ln

l1 + l2 + …………. . + ln = 0

12. If  are the P.V.'s of the

vertices A, B, C of a . The P.V. of the point where the bisector of 

meets BC is

A. 

B. 

4 ī + 7j̄ + 8k̄, 2 ī + 3j̄ + 4k̄, 2 ī + 5j̄ + 7k̄

ΔABC ∠A

( − 6 ī − 8j̄ − 6k̄)
2

3

(6 ī + 8j̄ + 6k̄)
2

3

https://dl.doubtnut.com/l/_qI0jCH5yXWjd
https://dl.doubtnut.com/l/_JnGjSlOiQBfK


C. 

D. 

Answer: C

Watch Video Solution

(6 ī + 13j̄ + 18k̄)
1

3

4 ī + 7j̄ + 8k̄

13. If A=(1, 1, 1), B=(1, 2, 3), C=(2, -1, 1) be the vertices of a , then the

length of the internal bisector of the angle 'A' is

A. 

B. 

C. 

D. 2

Answer: B

Watch Video Solution

ΔABC

1

2

√
3

2

1

4

https://dl.doubtnut.com/l/_JnGjSlOiQBfK
https://dl.doubtnut.com/l/_rDhT8YV7RpUQ
https://dl.doubtnut.com/l/_JW9t7HiODV0Z


14. If A is the point , P is the point  and P devides AB in 2 : 3 then

the P.V. of B is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ā + 2b̄ ā

ā + 3b̄

ā − 2b̄

ā − 3b̄

3ā − b̄

15. The ratio in which  divides the join of 

 is

A. 

B. 

C. 

3 ī + 4j̄ + 7k̄

ī + 2j̄ + 3k̄ and − 3 ī − 2j̄ − 5k̄

−1: 3

1: 2

1: 3

https://dl.doubtnut.com/l/_JW9t7HiODV0Z
https://dl.doubtnut.com/l/_j4Tw95HSNrDy


D. 

Answer: A

Watch Video Solution

3: 1

16. In a  is the mid point of OB and D is a point in AB such that

AD : DB = 2 : 1. If OD and AE intersect at P, then OP : PD =

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ΔOAB, E

3: 2

2: 3

1: 4

4: 1

https://dl.doubtnut.com/l/_j4Tw95HSNrDy
https://dl.doubtnut.com/l/_1LwTLkKowI9q


17. If  are the vertices of 

, then its circum-centre is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2 ī + 3j̄ + 5k̄, 2 ī + 4j̄ + 5k̄ and 2 ī + 4j̄ + 7k̄

ΔABC

2 ī + 7j̄ + 6k̄

2 ī + j̄ + 6k̄
7
2

2 ī + j̄ + k̄
3

2

2 ī + j̄ + k̄
1

2

18. The P.V.'s of A, B, C are , then the

P.V. of the incentre of  is

A. 

B. 

C. 

ī + j̄ + k̄, 4 ī + j̄ + k̄, 4 ī + 5j̄ + k̄

ΔABC

3 ī + 2j̄ + k̄

3 ī − 2j̄ + k̄

ī − 2j̄ + k̄

https://dl.doubtnut.com/l/_TCrRUe2cUMrc
https://dl.doubtnut.com/l/_ZhVeykuEnGO3


D. 

Answer: A

Watch Video Solution

3 ī − 2j̄ − k̄

19. In a , P.V.'s of A, mid-point of BC are . P.V.

of centroid is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

ΔABC ī + 2j̄ + 3k̄, ī − j̄
5

2

5

2

ī − 2j̄ − k̄

2 ī + j̄ + k̄

ī − 2j̄ + k̄

2 ī − j̄ + k̄

https://dl.doubtnut.com/l/_ZhVeykuEnGO3
https://dl.doubtnut.com/l/_hkEj0ERIVf54


20. If G is the centroid of  then 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ΔABC ¯̄¯̄̄ ¯GA + ¯̄¯̄̄ ¯GB + ¯̄¯̄̄ ¯GC =

0̄

¯̄¯̄̄ ¯OG

2̄ ¯̄̄ ¯̄OG

3̄ ¯̄̄ ¯̄OG

21. If G is the centroid of  ABC, G' is the centroid of  A' B' C' then

A. 

B. 

C. 

D. 

Δ Δ

→
A A' +

→
BB' +

→
C C' =

0̄

¯̄̄ ¯̄̄ ¯̄
GG1

2̄ ¯̄̄ ¯̄̄ ¯
GG1

3̄ ¯̄̄ ¯̄̄ ¯
GG1

https://dl.doubtnut.com/l/_CVLWWsEmUYYj
https://dl.doubtnut.com/l/_y0EWoKUHwE0b


Answer: D

Watch Video Solution

22. If D, E are the midpoints of AB, AC of  ABC, then 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

Δ
→
BE +

→
DC =

¯̄̄ ¯̄¯BC

¯̄̄ ¯̄¯BC
1

2

2̄ ¯̄̄ ¯̄BC

¯̄̄ ¯̄¯BC
3

2

23. If D is the midpoint of the side BC of a triangle ABC then

¯̄̄ ¯̄¯AB
2

+ ¯̄̄ ¯̄¯AC
2

=

https://dl.doubtnut.com/l/_y0EWoKUHwE0b
https://dl.doubtnut.com/l/_bzBEqdnRWFTL
https://dl.doubtnut.com/l/_Z1EpFxOzQn57


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

¯̄¯̄¯̄AD
2

+ ¯̄¯̄¯̄BD
2

2(¯̄¯̄¯̄AD
2

+ ¯̄¯̄¯̄BD
2
)

3(¯̄¯̄¯̄AD
2

+ ¯̄¯̄¯̄BD
2
)

4(¯̄¯̄¯̄AD
2

+ ¯̄¯̄¯̄BD
2
)

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

.

A. 

B. 

C. 

D. 

Answer: C

ā = 2j̄ − k̄, b̄ = − ī + k̄

,
ī + k̄

√2

ī − j̄

√2

, j̄
ī − k̄

√2

ī + k̄

√2

, k̄
ī − k̄

√2

https://dl.doubtnut.com/l/_Z1EpFxOzQn57
https://dl.doubtnut.com/l/_btuImtn0eQIB


Watch Video Solution

25. If the diagonals of a parallelogram are

 then the lengths of its sides are

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ī + 5j̄ − 2k̄ and − 2 ī + j̄ + 3k̄

√8, √10

√6, √14

√5, √12

√3, √12

26. Let  be the position vectors of A, B, C and D respectively

which are the vertices of a tetrahedron. Then prove that the lines joining

the vertices to the centroids of the opposite faces are concurrent. (This

point is called the centroid of the tetrahedron)

ā, b̄, c̄, d̄

https://dl.doubtnut.com/l/_btuImtn0eQIB
https://dl.doubtnut.com/l/_RuBYfF1VUXsD
https://dl.doubtnut.com/l/_LnUSDewloORP


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ā + b̄ = c̄ + d̄

ā + b̄ = c̄ + d̄ = 0̄

ā + c̄ = b̄ + d̄

ā + c̄ = b̄ + d̄ = 0̄

27. If  represent  respectively of a regular hexagon ABCDEF

then 

A. 

B. 

C. 

D. 

Answer: A

ā, b̄ ¯̄̄ ¯̄¯AB, ¯̄̄ ¯̄¯BC

¯̄¯̄¯̄CD, ¯̄¯̄¯̄DE, ¯̄̄ ¯̄¯EF , ¯̄̄ ¯̄¯FA

b̄ − ā, − ā, − b̄, ā − b̄

ā − b̄, ā, b̄, b̄ − ā

b̄ − ā, ā, b̄, ā − b̄

ā − b̄, − ā, − b̄, b̄ − ā

https://dl.doubtnut.com/l/_LnUSDewloORP
https://dl.doubtnut.com/l/_W5WMKZ8oaxBK


Watch Video Solution

28. When a right handed rectangular cartesian system oxyz is rotated

about the z-axis through an angle  in the counter clockwise direction. It

is found that a vector  has the components . The

components of  in the oxyz coordinate system are

A. 1, -5, 4

B. 

C. 

D. 

Answer: B

Watch Video Solution

π

4

ā 2√2, 3√2, 4

ā

−1, 5, 4

1, 5, − 4

−1, − 5, 4

29. The P.V.'s of A, B are  respectively. The P.V. of 'C' is  then 'C'

lies

ā, b̄ +
ā

2
b̄

3

https://dl.doubtnut.com/l/_W5WMKZ8oaxBK
https://dl.doubtnut.com/l/_dOKmQEO0RJ2F
https://dl.doubtnut.com/l/_RP7N1Pi2G6bt


A. outside  but inside 

B. outside  but inside 

C. outside  but inside 

D. inside 

Answer: D

Watch Video Solution

ΔOAB ∠OAB

ΔOAB ∠AOB

ΔOAB ∠OBA

ΔOAB

30. The P.V.'s of A, B are  respectively. The P.V. of 'C' is  then

'C' lies

A. outside  but inside 

B. outside  but inside 

C. outside  but inside 

D. out side the 

Answer: D

ā, b̄ −3ā + 5b̄

ΔOAB ∠OAB

ΔOAB ∠AOB

ΔOAB ∠OBA

ΔOAB

https://dl.doubtnut.com/l/_RP7N1Pi2G6bt
https://dl.doubtnut.com/l/_QblQpHjPXxPa


Watch Video Solution

31. The vector equation to the line through the point (2, 3, 1) and parallel

to the vector (4, -2, 3)

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

r̄ = (4 ī − 2j̄ + 3k̄) + t(2 ī + 3j̄ + k̄)

r̄ = (2 ī + 3j̄ + k̄) + t(2 ī − 5j̄ + 2k̄)

r̄ = (2 ī + 3j̄ + k̄) + t(4 ī − 2j̄ + 3k̄)

r̄ = (4 ī − 2j̄ + 3k̄) + t(6 ī + j̄ + 4k̄)

32. Find the vector equation of the line passing through the points

.

A. 

2 ī + j̄ + 3k̄, − ī + 3j̄ − k̄

r̄ = (3 ī + 2j̄ − 4k̄) + t(2 ī + 2j̄ − 2k̄)

https://dl.doubtnut.com/l/_QblQpHjPXxPa
https://dl.doubtnut.com/l/_jv68blkCk9lA
https://dl.doubtnut.com/l/_Yv3woKtEPiew


B. 

C. 

D. 

Answer: A

Watch Video Solution

r̄ = (3 ī + 2j̄ − 4k̄) + t(2 ī − 2j̄ + 2k̄)

r̄ = (3 ī + 2j̄ − 4k̄) + t( − 2 ī + 2j̄ − 2k̄)

r̄ = (5 ī + 4j̄ − 6k̄) + t(3 ī + 2j̄ − 4k̄)

33. Cartesian equation of the line passing through the points

 is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ā = 2 ī + j̄ − 2k̄ and b̄ = 2 ī + 2j̄ − k̄

x − 2 = =
y − 1

1

z + 2

1

x + 2 = y + 1 = z + 2

y − 1 = z + 2, x − 2 = 0

= , x − 2 = 0
y − 1

2

z − 2

1

https://dl.doubtnut.com/l/_Yv3woKtEPiew
https://dl.doubtnut.com/l/_lYZ6r3EEPUZ7


34. The cartesian equation of the line passing through the points

 and parallel to the vector  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ā = (1, − 1, 1) b̄ = (2, 1, 3)

= =
x − 1

2

y + 1

1

z − 1

3

= =
x + 1

2

y − 1

1

z + 1

3

= =
x − 1

2

y − 1

1

z + 1

3

= =
x + 1

2

y + 1

1

z + 1

3

35. Find the vector equation of the line passing through the points

.

A. 

B. 

ī + j̄ + k̄ and ī − j̄ + k̄

α + β + γ = 0

α + β + γ = 1

https://dl.doubtnut.com/l/_lYZ6r3EEPUZ7
https://dl.doubtnut.com/l/_RtlGoj7qy50z
https://dl.doubtnut.com/l/_Af3LoA92dN8C


C. 

D. 

Answer: B

Watch Video Solution

α + β = γ

α2 + β2 + β2 = 1

36. The vector equation of the plane passing through the point

 and parallel to the vectors  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2 ī + 2j̄ − 3k̄ 3 ī + 3j̄ − 5k̄, ī + 2j̄ + k̄

r̄ = t(2 ī + j̄ − k̄) + s( ī + 2j̄ + 2k̄)

r̄ = (2 ī + 2j̄ − 3k̄) + t(3 ī + 3j̄ − 5k̄) + s( ī + 2j̄ + k̄)

r̄ = ( ī + 2j̄ + 3k̄) + t( − 2 ī + 3j̄ + k̄) + s(2 ī − 3j̄ + 4k̄)

r̄ = sī + t( − 2 ī + 3j̄ + k̄) + p( ī + j̄)

https://dl.doubtnut.com/l/_Af3LoA92dN8C
https://dl.doubtnut.com/l/_ZSGGh2BdORGv
https://dl.doubtnut.com/l/_e08lRQFLtDVl


37. The vector equation of the plane passing through the origin and the

point  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

4j̄ and 2j̄ + k̄

r̄ = s(4j̄) + t(2j̄ + k̄)

r̄ = s( − 2j̄ − k̄) + t(4j̄)

r̄ = s(4 ī) + t(2j̄ + k̄)

r̄ = s(2j̄) + t(t̄ + k̄)

38. If  are the vertices of a triangle

then the vector equation of the median passing through  is

A. 

B. 

C. 

2 ī − j̄ + k̄, ī − 3j̄ − 5k̄, 3 ī − 4j̄ − 4k̄

2 ī − j̄ + k̄

r̄ = (2 ī − j̄ + k̄) + t(2 ī − j̄ − k̄)
7
2

9

2

r̄ = (2 ī − j̄ + k̄) + t(5j̄ + 11k̄)

r̄ = ( ī − 3j̄ − 5k̄) + t(2 ī − k̄)
9

2

https://dl.doubtnut.com/l/_e08lRQFLtDVl
https://dl.doubtnut.com/l/_jpVMr2nRWXOX


D. 

Answer: B

Watch Video Solution

r̄ = (2 ī − j̄ + k̄) + t(5 ī + 11k̄)

39. The vector equation of the line passing through the point

 and parallel to  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2 ī + j̄ − 3k̄ ī + 2j̄ + k̄

r̄ = 2 ī + j̄ + k̄ + t( − ī + 5j̄ − 6k̄)

r̄ = 2 ī − j̄ + k̄ + t( ī + 5j̄ − 6k̄)

r̄ = 2 ī + j̄ − k̄ + t( − ī + 5j̄ + 6k̄)

r̄ = 2 ī + j̄ − k̄ + t( ī − 5j̄ + 6k̄)

https://dl.doubtnut.com/l/_jpVMr2nRWXOX
https://dl.doubtnut.com/l/_zAMGsymAGMJH


40. If  are the

vertices of a triangle then the equation of the line passing through the

circumcentre and parallel to  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

A( ī + 2j̄ + 3k̄), B( − ī − j̄ + 8k̄), C( − 4 ī + 4j̄ + 6k̄)

¯̄̄ ¯̄¯AB

r̄ = ( − ī + j̄ + k̄) + t(2 ī + 3j̄ − 5k̄)
4
3

5

3
17
3

r̄ = (2 ī + 3j̄ + 5k̄) + t(2 ī − 3j̄ − 5k̄)

r̄ = ( ī − j̄ − k̄) + t(2 ī − 3j̄ + 5k̄)
4
3

5

3
17
3

r̄ = ( − ī − j̄ − k̄) + t(2 ī + 3j̄ + 5k̄)
4
3

5

3
17
3

41. A point on the line 

 is

A. 

B. 

r̄ = (1 − t)(2 ī + 3j̄ + 4k̄) + t(3 ī − 2j̄ + 2k̄)

− ī + 5j̄ + 2k̄

ī + 6j̄ + 8k̄

https://dl.doubtnut.com/l/_pycvqeBJ67CA
https://dl.doubtnut.com/l/_w5pFLTminKWP


C. 

D. 

Answer: C

Watch Video Solution

ī + 8j̄ + 6k̄

ī − 8j̄ + 6k̄

42. The point of intersection of the lines

 is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

r̄ = ā + t(b̄ + c̄), r̄ = b̄ + s(c̄ + ā)

c̄

ā

b̄

ā + b̄ + c̄

https://dl.doubtnut.com/l/_w5pFLTminKWP
https://dl.doubtnut.com/l/_KM45vLKoU059
https://dl.doubtnut.com/l/_eVM8YzKSFPVb


43. The point P on the line passing through  and parallel

to the vectors  such that AP = 6 is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

A(3 ī + 2j̄ − 3k̄)

2 ī − 2j̄ + k̄

7 ī − 2j̄ − k̄

5 ī − 2k̄

ī + 4j̄ − 4k̄

ī − 4j̄ + 4k̄

44. The point of intersection of the plane

 and the line 

 is

A. 

B. 

r̄ = (ā − b̄) + s(ā + b̄ + c̄) + t(ā − b̄ + c̄)

r̄ = (2ā + 3b̄) + pc̄

2ā − 3b̄ + c̄

2ā − 3b̄ − c̄

https://dl.doubtnut.com/l/_eVM8YzKSFPVb
https://dl.doubtnut.com/l/_BknhkxdaXyyS


C. 

D. 

Answer: C

Watch Video Solution

2ā + 3b̄ + c̄

2ā + 3b̄ − c̄

45. If 'O' is circumcente and 'H' is orthocentre of , then 


 


The correct matching is

A. 

B. 

C. 

D. 

ΔABC

List-I List-II

A) ¯̄̄ ¯̄¯OA + ¯̄̄ ¯̄¯OB + ¯̄̄ ¯̄¯OC 1) ¯̄¯̄¯̄HO

B) ¯̄¯̄¯̄HA + ¯̄¯̄¯̄HB + ¯̄¯̄¯̄HC 2) 2̄ ¯̄¯̄¯HO

C) ¯̄¯̄¯̄AH + ¯̄¯̄¯̄HB + ¯̄¯̄¯̄HC 3) 2̄ ¯̄̄ ¯̄AO

D) ¯̄¯̄̄ ¯OG 4) ¯̄¯̄¯̄OH

5) ¯̄¯̄¯̄OH

1
2

1
3

A B C D

1 5 3 2

A B C D

5 2 4 3

A B C D

5 2 3 4

A B C D

2 4 3 5

https://dl.doubtnut.com/l/_BknhkxdaXyyS
https://dl.doubtnut.com/l/_16gzpfJyYCXH


Answer: C

Watch Video Solution

46. The vector  is rotated through angle  and doubled in

magnitude, then it ecomes . The value of x is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ī + xj̄ + 3k̄ θ

4(i) + (4x − 2) j̄ + 2k̄

2, − 2/3

1/3, 2

2/3, 0

2, 7

47.  are three vectors of which every pair is non-collinear. If the

vectors  are collinear with  respectively, then 

ā, b̄, c̄

ā + 2b̄ and b̄ + 3c̄ c̄ and ā

https://dl.doubtnut.com/l/_16gzpfJyYCXH
https://dl.doubtnut.com/l/_WHGjEvzlDZ5E
https://dl.doubtnut.com/l/_LL08od24ddm6


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

ā + 2b̄ + 6c̄ =

ā

b̄

c̄

0̄

48. Consider the points A, B, C and D with P.V.'s

respectively. Then ABCD is a

A. parallelogram but not a Rhombus

B. square

C. Rhombus

7 ī − 4j̄ + 7k̄, ī − 6j̄ + 10k̄, − ī − 3j̄ + 4k̄ and 5 ī − j̄ + k̄

https://dl.doubtnut.com/l/_LL08od24ddm6
https://dl.doubtnut.com/l/_5FSFO7kBt2Yk


D. Rectangle

Answer: C

Watch Video Solution

49. i) If  are non coplanar vectors, then prove that the vectors 

 are coplanar.

A. All values of 

B. No value of 

C. All except two values of 

D. All except three values of 

Answer: C

Watch Video Solution

ā, b̄, c̄

5ā − 6b̄ + 7c̄, 7ā − 8b̄ + 9c̄ and ā − 3b̄ + 5c̄

λ

λ

λ

λ

https://dl.doubtnut.com/l/_5FSFO7kBt2Yk
https://dl.doubtnut.com/l/_Zr63Id31kqZJ


50. If . If the

vector  lies in the plane of  then x equals to

A. 0

B. 1

C. -4

D. -2

Answer: D

Watch Video Solution

ā = i + j + k, b̄ = i − j + 2k and c̄ = xi + (x − 2)j − k

c̄ ā and b̄

51. If G is the centroid of  then 

A. 

B. 

C. 

D. 

ΔABC ¯̄¯̄̄ ¯GA + ¯̄¯̄̄ ¯GB + ¯̄¯̄̄ ¯GC =

2̄ ¯̄̄ ¯̄GB

2̄ ¯̄̄ ¯̄GA

¯̄̄O

2̄ ¯̄̄ ¯̄BG

https://dl.doubtnut.com/l/_qz8aYpmMmxWD
https://dl.doubtnut.com/l/_QqwWH1jZGqZu


Answer: D

Watch Video Solution

52. If C is the mid point of AB and P is any point outside AB, then

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

¯̄̄ ¯̄¯PA + ¯̄̄ ¯̄¯PB + ¯̄̄ ¯̄¯PC = 0̄

¯̄̄ ¯̄¯PA + ¯̄̄ ¯̄¯PB + 2̄ ¯̄̄ ¯̄PC = 0̄

¯̄̄ ¯̄¯PA + ¯̄̄ ¯̄¯PB = ¯̄̄ ¯̄¯PC

¯̄̄ ¯̄¯PA + ¯̄̄ ¯̄¯PB = 2̄ ¯̄̄ ¯̄PC

53. If  are sides of a parallelogram then a unit

vector parallel to one of the diagonals of the parallelogram is

ī + 2j̄ + 3k̄, 3 ī + 2j̄ + k̄

https://dl.doubtnut.com/l/_QqwWH1jZGqZu
https://dl.doubtnut.com/l/_uChHiawkopu8
https://dl.doubtnut.com/l/_MODhc1Oc4bXp


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ī + j̄ + k̄

√3

ī − j̄ + k̄

√3

ī + j̄ − k̄

√3

− ī + j̄ + k̄

√3

54. Let ABC be a triangle whose circumcentre is at P. If the position

vectors of A, B, C and P are  respectively, then the

position vector of the orthocentre of this triangle is

A. 

B. 

C. 

D. 

ā, b̄, c̄ and
ā + b̄ + c̄

4

−( )
ā + b̄ + c̄

2

ā + b̄ + c̄

ā + b̄ + c̄

2

0̄

https://dl.doubtnut.com/l/_MODhc1Oc4bXp
https://dl.doubtnut.com/l/_HpKpmFfON5eR


Answer: D

Watch Video Solution

55. Let a, b and c be distinct non-negative numbers. If the vectors

 lie in a plane, then c is

A. G.M. of a and b

B. A.M. of a and b

C. Equal to zero

D. H.M. of a and b

Answer: A

Watch Video Solution

aī + aj̄ + ck̄, ī + k̄ and cī + cj̄ + bk̄

https://dl.doubtnut.com/l/_HpKpmFfON5eR
https://dl.doubtnut.com/l/_0If38ueD48ZK

