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ADDITION OF VECTORS

Solved Problems

1. Find unit vector in the direction of vector 

Watch Video Solution

ā = (2 ī + 3j̄ + k̄)

2. Find a vector in the direction of vector  has magnitude 7

units.

Watch Video Solution

ā = ī − 2j̄

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_7lYtfactdGWt
https://dl.doubtnut.com/l/_AM3LwIt4sFaO
https://dl.doubtnut.com/l/_iRjjjBAEYOlv


3. 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

4. Write direction ratios of the vector  and hence

calculate its direction cosines.

Watch Video Solution

r̄ = ī + j̄ − 2k̄

5. Consider two points P and Q with position vectors  and 

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

joining P and Q in the ratio 2:1 

(i) internally.

Watch Video Solution

¯̄̄ ¯̄¯OP = 3ā − 2b̄

¯̄¯̄̄ ¯OQ = ā + b̄

https://dl.doubtnut.com/l/_iRjjjBAEYOlv
https://dl.doubtnut.com/l/_zpkoiasndGpA
https://dl.doubtnut.com/l/_HYlHh302Zvu3


6. Consider two points P and Q with position vectors  and 

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

joining P and Q in the ratio 2:1 

externally.

Watch Video Solution

¯̄̄ ¯̄¯OP = 3ā − 2b̄

¯̄¯̄̄ ¯OQ = ā + b̄

7. Show that the points A (2i - j + k) B(i-3j-5k), C (3i- 4j - 4k) are the vertices

of a right angled triangle

View Text Solution

8. 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

https://dl.doubtnut.com/l/_tKKOw9OxWmIl
https://dl.doubtnut.com/l/_IV8dBbZJxMHz
https://dl.doubtnut.com/l/_h9ngPxh73y6J
https://dl.doubtnut.com/l/_GK2BfFyiSwa3


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

Watch Video Solution

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

10. In  if  are position vectors of the vertices A, B, and C

respectively, then prove that the position vector of the centroid G is

Watch Video Solution

ΔABC, ā, b̄, c̄

(ā + b̄ + c̄)
1

3

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

show that 

  

Watch Video Solution

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

https://dl.doubtnut.com/l/_GK2BfFyiSwa3
https://dl.doubtnut.com/l/_YBX2dPu0Uh8J
https://dl.doubtnut.com/l/_9VG1OgY4uZd3


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

  

The correct matching is

Watch Video Solution

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

13. 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

14. Let OABC be a parallelogram and D the mid point of OA. Prove that

segment CD trisects the diagonal OB and is trisected by the diagonal OB

https://dl.doubtnut.com/l/_2nqiSJ5FwYFk
https://dl.doubtnut.com/l/_6vexPi7JMf1O
https://dl.doubtnut.com/l/_XzCVr1dgZBdV


Watch Video Solution

15. Let  be non-collinear vectors. If 

are such that  then �nd 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

16. 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

17. If the points whose position vectors are

 are coplanar,

then show that .

W t h Vid S l ti

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

λ = −
146

17

https://dl.doubtnut.com/l/_XzCVr1dgZBdV
https://dl.doubtnut.com/l/_NdQIdtkcIiWF
https://dl.doubtnut.com/l/_xf0YdFSE5m2x
https://dl.doubtnut.com/l/_AUP7tjkxYPH3


Watch Video Solution

18. 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

19. 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)

20. 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, �nd the position vector of P.

Watch Video Solution

2 ī − j̄ + 2k̄

3 ī + j̄ − k̄

https://dl.doubtnut.com/l/_AUP7tjkxYPH3
https://dl.doubtnut.com/l/_Vt9M3NwayFHm
https://dl.doubtnut.com/l/_du4z6Mp6hQMn
https://dl.doubtnut.com/l/_3T0XHWu9wl8U


Exercise 4 A

21. 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

22. 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

1. ABCD is a parallelogram . If L arid M and the middle points of BC and CD

respec tively, then �nd 

https://dl.doubtnut.com/l/_3T0XHWu9wl8U
https://dl.doubtnut.com/l/_XB2pGvlhotIx
https://dl.doubtnut.com/l/_3BOnMIzq4zxt
https://dl.doubtnut.com/l/_kgxRLYnh0W4z


AL and AM interms of AB and AD

Watch Video Solution

2. ABCD is a parallelogram . If L arid M and the middle points of BC and CD

respec tively, then �nd 

, if AM = 

Watch Video Solution

λ λAD − LM

3. 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 �nd .

Watch Video Solution

ΔABC

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

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

https://dl.doubtnut.com/l/_kgxRLYnh0W4z
https://dl.doubtnut.com/l/_sGSkSrRJn5rg
https://dl.doubtnut.com/l/_FJgRBXumc7e3


4. 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 �nd .

Watch Video Solution

ΔABC

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

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

5. Let . Find the unit vector in the

direction of .

Watch Video Solution

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

ā + b̄

6. If the vectors  are collinear vectors,

then �nd 

Watch Video Solution

−3 ī + 4j̄ + λk̄ and μī + 8j̄ + 6k̄

λ and μ

https://dl.doubtnut.com/l/_ahnT0uYHBoHe
https://dl.doubtnut.com/l/_Ivi1og4dfAeE
https://dl.doubtnut.com/l/_ePTg3ZaLVjqm


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

 is  then �nd the value of .

Watch Video Solution

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

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

 respectively and 

 then �nd the value of .

Watch Video Solution

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

¯̄̄ ¯̄¯AB = λ¯̄̄ ¯̄¯AC λ

9. If

then �nd the vector .

Watch Video Solution

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

¯̄¯̄¯̄OD

https://dl.doubtnut.com/l/_xbMAj69m34jU
https://dl.doubtnut.com/l/_FdVvArL5bfCc
https://dl.doubtnut.com/l/_wSOLRunLxNat


10. If  and  are collinear vectors then

�nd m,n.

Watch Video Solution

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

11. Let  . Find the unit

vector in the opposite direction of a + b + c

Watch Video Solution

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

12. If the triangle formed by the vectors

 equilateral ?

Watch Video Solution

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

13. If  be the angle made by the vector  with the

positive direction of the coordinate axes, then �nd .

α, β and γ 3 ī − 6j̄ + 2k̄

cosα, cos β, cos γ

https://dl.doubtnut.com/l/_o1DZ3ZwgS41G
https://dl.doubtnut.com/l/_BmWOal5ReJ6R
https://dl.doubtnut.com/l/_x13Ixq7bCpqI
https://dl.doubtnut.com/l/_25JZdL13XFym


Watch Video Solution

14. Find the angles made by the straight line passing through the points

 with the corrdinate axes.

Watch Video Solution

(1, − 3, 2) and (3, − 5, 1)

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

collinear with  is collinear with  then �nd the vector 

.  

ii) If  are non coplanar

vectors, then show that .

Watch Video Solution

ā, b̄, c̄ ā + b̄

c̄ and b̄ + c̄ ā

ā + b̄ + c̄

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

ā + b̄ + c̄ + d̄ = 0̄

16.  are non-coplanar vectors. Prove thate the following four points

are coplanar 

ā, b̄, c̄

https://dl.doubtnut.com/l/_25JZdL13XFym
https://dl.doubtnut.com/l/_UZawndtBeFMm
https://dl.doubtnut.com/l/_R52fMbeKWTMM
https://dl.doubtnut.com/l/_bbwqTkKm5l3Q


 

Watch Video Solution

− ā + 4b̄ − 3c̄, 3ā + 2b̄ − 5c̄

−3ā + 8b̄ − 5c̄, − 3ā + 2b̄ + c̄

17. , are non-coplanar vectors, Prove that the following four points

are coplanar. 

.

Watch Video Solution

ā, b̄, c̄

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

18. If  are unit vectors along the positive directions of the

coordinate axes, then shown that the four points

 are coplanar

Watch Video Solution

ī, j̄, k̄

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

https://dl.doubtnut.com/l/_bbwqTkKm5l3Q
https://dl.doubtnut.com/l/_RcsN4Wwpiwul
https://dl.doubtnut.com/l/_fUWzmieO50ki


19. 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

20. 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

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

following points whose position vectors are given. 

ā, b̄, c̄

https://dl.doubtnut.com/l/_RIQgXqM24BbZ
https://dl.doubtnut.com/l/_3ihfijJCFgzc
https://dl.doubtnut.com/l/_QFWwBvHWeXll


i)   

ii)   

iii) 

Watch Video Solution

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

22. 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∘

23. 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 .

W t h Vid S l ti

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

ā and b̄ ¯̄̄ ¯̄¯AY

¯̄̄ ¯̄¯BP ā and b̄

https://dl.doubtnut.com/l/_QFWwBvHWeXll
https://dl.doubtnut.com/l/_ZDqBklKXjtdZ
https://dl.doubtnut.com/l/_FirZwd0j2Pb0


Exercise 4 B

Watch Video Solution

24. 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 �nd the ratios

OC : CE and BC : CF.

Watch Video Solution

ΔOAB

¯̄̄ ¯̄¯OE and ¯̄̄ ¯̄¯BF

25. 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.

Watch Video Solution

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

 and parallel to the vector 2 ī + 3j̄ + k̄ 4 ī − 2j̄ + 3k̄

https://dl.doubtnut.com/l/_FirZwd0j2Pb0
https://dl.doubtnut.com/l/_JLFbkbvi6ybJ
https://dl.doubtnut.com/l/_6WAvK75sAEq5
https://dl.doubtnut.com/l/_jG7uqsyu17PQ


Watch Video Solution

2. OABC is a parallelogram. If , �nd the vector equation

of the side BC.

Watch Video Solution

¯̄̄ ¯̄¯OA = ā, ¯̄̄ ¯̄¯OC = c̄

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

 then �nd the vector equation of the median through the vertex

A.

Watch Video Solution

ā, b̄, c̄

ΔABC

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

.

Watch Video Solution

2 ī + j̄ + 3k̄ and − 4 ī + 3j̄ − k̄

https://dl.doubtnut.com/l/_jG7uqsyu17PQ
https://dl.doubtnut.com/l/_tnchQGgbRYJD
https://dl.doubtnut.com/l/_XwJyIP053vnk
https://dl.doubtnut.com/l/_gyBNxX3BJssz
https://dl.doubtnut.com/l/_kKDa4e11l6xd


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

.

Watch Video Solution

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

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

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

Watch Video Solution

7. If  are noncoplanar, �nd 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

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

https://dl.doubtnut.com/l/_kKDa4e11l6xd
https://dl.doubtnut.com/l/_9lnx9TxZBrE5
https://dl.doubtnut.com/l/_8cElkBtJ6vm9
https://dl.doubtnut.com/l/_lJCL9rtCsJTm


the diagonals are collinear.

Watch Video Solution

9. In a quadrilateral ABCD , if the mid points of one pair of opposite sides

and the point of intersection of the diagonals are collinear, using vector

methods, prove that the quadrilateral ABCD is a trapezium

Watch Video Solution

10. Find the vector equation of the plane which passes through the

points  and parallel to the vector 

. Also �nd 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

https://dl.doubtnut.com/l/_lJCL9rtCsJTm
https://dl.doubtnut.com/l/_mXnZiWgQdB9g
https://dl.doubtnut.com/l/_KxzXhMmkldGS


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

.

Watch Video Solution

2 ī + j̄ + 3k̄, − ī + 3j̄ − k̄

https://dl.doubtnut.com/l/_fxxTuEe3MRWS

