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Example

Illustrative Examples

1. Let  be the position vectors of two given points P and Q

respectively. To �nd the position vector of the point R which divides the

line segment  internally in the ratio m:n.

Watch Video Solution

→
a  and 

→
b

¯̄¯̄̄ ¯PQ

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_NwYIPP7QdYRZ
https://dl.doubtnut.com/l/_nFOagSpqWgyW


1. If , then �nd  

(i)   

(iii) a unit vector in the direction   

(iv) vector and scalar components of the vector  along the

coordinate axes.

Watch Video Solution

→
a = 2 î + 5ĵ − 2k̂  and 

→
b = î − ĵ + k̂

→
a +

→
b  and 2

→
a − 3

→
b           (ii)

∣
∣
∣
→
a +

→
b

∣
∣
∣

 and 
∣
∣
∣
→
a − 2

→
b

∣
∣
∣

(
→
a +

→
b )

(2
→
a − 3

→
b )

2. If the position vectors of two given points A and B be

 respectively, �nd the magnitude and

direction of .

Watch Video Solution

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

−−→
AB

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

 respectively. Show that

the points A, B and C are collinear.

Watch Video Solution

2 î + 6ĵ − k̂, î + 2ĵ + 4k̂  and 3 î + 10ĵ − 6k̂

https://dl.doubtnut.com/l/_nFOagSpqWgyW
https://dl.doubtnut.com/l/_1PWHgIBg8sYm
https://dl.doubtnut.com/l/_g6DC5GiC1n82


4. Determine the values of p and q for which the vectors

 are parallel.

Watch Video Solution

pî + 2ĵ + 6k̂  and 3 î − 3ĵ + qk̂

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

 respectively. Show that

 are parallel and �nd the ratio of their moduli.

Watch Video Solution

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

−−→
AB  and 

−−→
CD

6. show by vector method that the points (2, -1, 3), (3, -5, 1) and (-1, 11, 9)

are collinear.

Watch Video Solution

https://dl.doubtnut.com/l/_g6DC5GiC1n82
https://dl.doubtnut.com/l/_yMunpChZO986
https://dl.doubtnut.com/l/_h4Bxhop8LgJf
https://dl.doubtnut.com/l/_6tqAvNVKFKw4


7. Using vector method show that the points (7, 9), (3, -7) and (-3, 3) form

the sides of a right-angled isosceles triangle.

Watch Video Solution

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

 respectively. Show that

the points form a right-angled triangle.

Watch Video Solution

2 î + 4ĵ − k̂, 4 î + 5ĵ + k̂  and 3 î + 6ĵ − 3k̂

9. Write the direction ratios of the vector  and hence �nd the

values of direction cosines of the vector.

Watch Video Solution

2 î − ĵ − 2k̂

https://dl.doubtnut.com/l/_UxtvpV2zLDWO
https://dl.doubtnut.com/l/_cG5JlJcPEbZq
https://dl.doubtnut.com/l/_DfV5Bc81xEAS


10. Find a vector of magnitude 14 in the direciton of the vector

.

Watch Video Solution

−3 î + 6ĵ − 2k̂

11. If  are non-collinear vectors and 

, then �nd x and y, so that .

Watch Video Solution

→
a  and 

→
b

→
p = (x + 4y)

→
a + (2x + y + 1)

→
b  and 

→
q = ( − 2x + y + 2)

→
a + (2x −

3
→
p = 2

→
q

12. Prove that the points with position vectors

 are collinear, if a=-40.

Watch Video Solution

60 î + 3ĵ, 40 î − 8ĵ  and aî − 52ĵ

https://dl.doubtnut.com/l/_W66q4KKuc1UR
https://dl.doubtnut.com/l/_t2wwJNjJT3t9
https://dl.doubtnut.com/l/_hvcvQnTc0Nb0


13. For the vectors  show that  

(i) 

Watch Video Solution

→
a  and 

→
b

∣
∣
∣
→
a +

→
b

∣
∣
∣

≤ ∣
∣
→
a ∣

∣ +
∣
∣
∣

→
b

∣
∣
∣

              (ii) 
∣
∣
∣
∣
∣
→
a ∣

∣ −
∣
∣
∣

→
b

∣
∣
∣
∣
∣
∣

≤
∣
∣
∣
→
a −

→
b

∣
∣
∣

14. (i) If the position vectors of the points A, B, C be

 respectively, then show

that the points B bisects the line-segment .  

(ii) The position vectors of the points P and Q are

 respectively. Find the position

vectors of the trisection points of the line-segment .

Watch Video Solution

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

¯̄̄ ¯̄¯AC

5 î − 12ĵ + 5k̂  and − 4 î + 3ĵ − k̂

¯̄¯̄̄ ¯PQ

15. If the magnitude of di�erence of two unit vectors in , then show

that the sum of the vectors is also a unit vector.

Watch Video Solution

√3

https://dl.doubtnut.com/l/_rsweuDLKeEpX
https://dl.doubtnut.com/l/_SLpHeYb4RGKI
https://dl.doubtnut.com/l/_ORuBqwIYEmQ7


16. ABCDEF is a regular hexagon. If

 in terms of 

.

Watch Video Solution

−−→
AB =

→
a  and 

−−→
BC =

→
b ,  find 

−−→
EF ,

−−→
CD,

−−→
BF  and 

−−→
BD

→
a  and 

→
b

17. Using vector method show that the diagonals of a parallelogram

bisect each other.

Watch Video Solution

18. By vector method prove that the three medians of a triangle are

concurrent.

Watch Video Solution

https://dl.doubtnut.com/l/_D3OUvjXL7rKQ
https://dl.doubtnut.com/l/_zJdigscHhuuU
https://dl.doubtnut.com/l/_GPA6SeqNlf7v


19. Using vector method show that the line joining the middle points of

two sides of a triangle is parallel and half of the third side.

Watch Video Solution

20. If G be the centroid of the triangle ABC, then prove that

Watch Video Solution

−−→
GA +

−−→
GB +

−−→
GC =

→
0 .

21. ABCD is a quadrilateral and E is the point of intersection of the lines

joining the mid-points of opposite sides. If O be any point in the plane,

then show that .

Watch Video Solution

−−→
OA +

−−→
OB +

−−→
OC +

−−→
OD = 4

−−→
OE

https://dl.doubtnut.com/l/_Xc3CsCWATDTg
https://dl.doubtnut.com/l/_MKiGaSPE8aL7
https://dl.doubtnut.com/l/_HPWsz7xVjOut


22. By vector method prove that the straight line joining the mid-points

of the diagonals of a trapezium is parallel ot the parallel sides and half of

their di�erence.

Watch Video Solution

23.  represent two adjacent

sides of a parallelogram. Find unit vectors in directions parallel to the

diagonals of the parallelogram.

Watch Video Solution

→
a = î + ĵ + k̂  and 

→
b = 2 î + ĵ + 2k̂

24. Three non-zero vectors  are such that no two of them are

collinear. If the vector  is collinear with the vector  and the

vector  is collinear with vector , then prove that 

 is a null vector.

Watch Video Solution

→
a ,

→
b ,

→
c

(
→
a +

→
b )

→
c

(
→
b +

→
c )

→
a

(
→
a +

→
b +

→
c )

https://dl.doubtnut.com/l/_ezR5RGR5E8zr
https://dl.doubtnut.com/l/_fFipQsMnftma
https://dl.doubtnut.com/l/_JtPK35y8gcB1


Exercise Mcq

1. The unit vector in the direction of a given vector  is-`

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

→
a

→
a
→
a

∣
∣
→
a ∣

∣

∣
∣
→
a ∣

∣
→
a

∣
∣
→
a ∣

∣
∣
∣
→
a ∣

∣
→
a

2. Given 

(i) Two vectors are said to be like vectors if they have opposite directions. 

(ii) Two unlike vectors have, opposite directions 

https://dl.doubtnut.com/l/_JtPK35y8gcB1
https://dl.doubtnut.com/l/_tm4q7UfAHD1j
https://dl.doubtnut.com/l/_CUhLbbFbgToJ


(iii) Like or unlike vectors are called collinear vectors. 

Then -

A. (ii) and (iii) are true

B. (i) and (ii) are true

C. only (iii) is true

D. (i) and (iii) are true.

Answer: A

Watch Video Solution

3. If  is -

A. 

B. 

C. 

D. 

→
a =

−−→
OA  and 

→
b =

−−→
AB,  then 

→
a +

→
b

−−→
BO

−−→
OB

¯̄̄ ¯̄¯OB

¯̄̄ ¯̄¯BO

https://dl.doubtnut.com/l/_CUhLbbFbgToJ
https://dl.doubtnut.com/l/_XDX6yA3kip4Y


Answer: B

Watch Video Solution

4. Let C be the midpoint of the line-segment joining the points A and B , if

 are the position vectors of the points A and C respetively,

then the position vector of the vector of the point B will be -

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

→
a  and 

→
c

→
a +

→
c

1

2

2
→
a −

→
c

→
a +

→
c

1

2

2
→
c −

→
a

https://dl.doubtnut.com/l/_XDX6yA3kip4Y
https://dl.doubtnut.com/l/_Y4eMGfjQNt9w


5. If the position vectors of the point P and Q be  respectively,

then  is -

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

→
a  and 

→
b

−−→
PQ

→
a +

→
b

→
b −

→
a

→
a −

→
b

→
a +

→
b

2

6. Position vector of the point A - position vector of the point B is -

A. 

B. 

C. 

−−→
BA

∣
∣
∣

−−→
BA

∣
∣
∣

−−→
AB

https://dl.doubtnut.com/l/_FDqwwdq3yCgv
https://dl.doubtnut.com/l/_NNRFbZ4cFhHw


D. 

Answer: A

Watch Video Solution

∣
∣
∣

−−→
AB

∣
∣
∣

7. If , state which of the following is the scalar

component of  along  ?

A. 

B. y

C. 

D. x

Answer: D

Watch Video Solution

→
r = x

→
a + y

→
b + z

→
c

→
r

→
a

∣
∣x

→
a ∣

∣

∣
∣
∣
y
→
b

∣
∣
∣

https://dl.doubtnut.com/l/_NNRFbZ4cFhHw
https://dl.doubtnut.com/l/_nGBHJIlByMgW


8. If , state which of the following is the vector

component of  along y-axis ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

−−→
OP = xî + yĵ + zk̂

−−→
OP

xî

yî

î

ĵ

9. If vectors  are parallel,

then the value of p is -

A. 

B. 

C. 

→
α = 2 î + 3ĵ − 6k̂  and 

→
β = pî − ĵ + 2k̂

−
1

3

2

3

−
2

3

https://dl.doubtnut.com/l/_mFzVBnYipzgL
https://dl.doubtnut.com/l/_rb3qMd74fPQj


D. 

Answer: C

Watch Video Solution

−
3

2

10. If , then which of the following is true?

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

∣
∣m

→
a ∣

∣ = 1

m =
1

∣
∣
→
a ∣

∣

m = ±
1

∣
∣
→
a ∣

∣

m =
1

→
a

https://dl.doubtnut.com/l/_rb3qMd74fPQj
https://dl.doubtnut.com/l/_7R4elY1yz8Jq


11. If the position vectors of the points P and Q are

 respectively, then vector  is -

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2 î + k̂  and − 3 î − 4ĵ − 5k̂
−−→
OP

5 î + 4ĵ + 4k̂

5 î + 4ĵ + 6k̂

5 î − 4ĵ + 4k̂

− î − 4ĵ − 4k̂

12. If  then the direction cosines of

the vector  are -

A. 

B. 

C. 

−−→
OA = î − 2k̂  and 

−−→
OB = 3 î − 2ĵ

−−→
AB

, , −
1

√3

1

√3

1

√3

2, 2, 2

− , − ,
1

√3

1

√3

1

√3

https://dl.doubtnut.com/l/_L7po17NdukZn
https://dl.doubtnut.com/l/_dsPQcAdnK9Cl


Exercise Very Short Answer Type Questions

D. 

Answer: C

Watch Video Solution

− , , −
1

√3

1

√3

1

√3

1. De�ne a vector from the geometrical concept.

Watch Video Solution

2. Write two di�erent vectors having the same magnitude.

Watch Video Solution

3. Write two di�erent vectors having the same direction.

Watch Video Solution

https://dl.doubtnut.com/l/_dsPQcAdnK9Cl
https://dl.doubtnut.com/l/_vWSSS6E3a3Uv
https://dl.doubtnut.com/l/_UvRMb7uVbspn
https://dl.doubtnut.com/l/_cdSRV1nL8a15


4. De�ne the position vector of a point with respect to an origin. If

 are the position vectors of the points P and Q respectively,

�nd the vector  in terms of .

Watch Video Solution

→
a  and 

→
b

−−→
PQ

→
a  and 

→
b

5. De�ne a vector and a unit vector. Find in terms of vector  a unit

vector in its direction.

Watch Video Solution

→
a

6. If , �nd the value of 

Watch Video Solution

→
a = 2 î − 5ĵ + 3k̂  and 

→
b = î − 2ĵ − 4k̂

∣
∣
∣
3
→
a + 2

→
b

∣
∣
∣
.

https://dl.doubtnut.com/l/_cdSRV1nL8a15
https://dl.doubtnut.com/l/_lMZkOmHsPf45
https://dl.doubtnut.com/l/_0vpqTYjkEg6X
https://dl.doubtnut.com/l/_i4hFTXnckAMH


7. If , then �nd 

Watch Video Solution

→
a = 2 î + 3ĵ − 4k̂  and 

→
b = î + 2ĵ + k̂

(
→
a +

→
b )  and 

∣
∣
∣
→
a +

→
b

∣
∣
∣
.

8. If .

Also �nd a unit vector in the direction of the vector .

Watch Video Solution

→
α = 2 î − 5ĵ + 4k̂  and 

→
β = î − 4ĵ + 6k̂,  find (2

→
α −

→
β )

(2
→
α −

→
β )

9. Show that the vectors  are the sides

of a right-angled triangle.

Watch Video Solution

− î + ĵ, − 4 î − 6ĵ  and 5 î + 5ĵ

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

, show that the points A, B, C are−5 î + ĵ, 5 î + 5ĵ  and 10 î + 7ĵ

https://dl.doubtnut.com/l/_xixBSXBbGBhr
https://dl.doubtnut.com/l/_MKVDBzmYUZmE
https://dl.doubtnut.com/l/_WbSHqhodZwCL
https://dl.doubtnut.com/l/_EHmxd4Cxi1ro


colinear.

Watch Video Solution

11. Using vector method show that the points A(-5,7), B(-4,5) and C(1, -5)

are collinear.

Watch Video Solution

12. If , �nd a unit vector in the direction of

the vector , also �nd vector and scalar components of 

 along two coordinates axes.

Watch Video Solution

→
a = î + ĵ  and 

→
b = 4 î − ĵ

(2
→
a −

→
b )

(2
→
a −

→
b )

13. The position vectors of two given points P and Q are

 respectively, �nd the magnitude and direction of

the vector 

8 î + 3ĵ  and 2 î − 5ĵ

−−→
PQ

https://dl.doubtnut.com/l/_EHmxd4Cxi1ro
https://dl.doubtnut.com/l/_uGE0UWcmQDgm
https://dl.doubtnut.com/l/_TuNpivE9YWUw
https://dl.doubtnut.com/l/_YJyUmXtTP5Xl


Watch Video Solution

14. If  are the position vectors of

the points A and B respectively, �nd 

(i) the position vector of the middle point of the line-segment , 

(ii) the position vectors of the points of trisection of the line-segment

.

Watch Video Solution

→
a = 4

→
i − 3ĵ  and 

→
b = − 2 î + 5ĵ

¯̄̄ ¯̄¯AB

¯̄̄ ¯̄¯AB

15. Find the vector from the origin to the intersection of the medians of

the triangle whose vertices are A(-1, -3), B(5, 7) and C(2, 5).

Watch Video Solution

16. (i) Determine the value of p for which the vectors

 are collinear.  pî − 5ĵ  and 2 î − 3ĵ

https://dl.doubtnut.com/l/_YJyUmXtTP5Xl
https://dl.doubtnut.com/l/_iAGR1rq0sSRb
https://dl.doubtnut.com/l/_fjZ3v85ku4sn
https://dl.doubtnut.com/l/_owm2loGAM08Q


Exercise Short Answer Type Questions

(ii) The sides AB and BC of the triangle ABC are represented by the

vectors  respectively, �nd the vector

representing side CA of the triangle ABC.

Watch Video Solution

2 î − ĵ + 2k̂  and î + 3ĵ + 5k̂

17. The position vectors of the points A and B are

, �nd the magnitude and direction

cosines of 

Watch Video Solution

3 î − ĵ + 7k̂  and 4 î − 3ĵ − k̂

−−→
AB

1. If , �nd a unit vector in a

direction parallel to vector .

Watch Video Solution

→
a = î + 2ĵ − k̂  and 

→
b = 3 î + ĵ − 5k̂

(
→
a −

→
b )

https://dl.doubtnut.com/l/_owm2loGAM08Q
https://dl.doubtnut.com/l/_ICp9yLmAyMi7
https://dl.doubtnut.com/l/_jbU4ZwxldX2v
https://dl.doubtnut.com/l/_LpIETvTRGvaS


2. Let

are parallel and �nd the ratio of their moduli.

Watch Video Solution

→
a = 4 î + 3ĵ − k̂,

→
b = 5 î + 2ĵ + 2k̂,

→
c = 2 î − 2ĵ − 3k̂  and    

→
d = 4 î

3. Show that the vectors 

are the sides of a right-angled triangle.

Watch Video Solution

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

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

 respectively. Show that ABC

is right-angled triangle.

Watch Video Solution

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

https://dl.doubtnut.com/l/_LpIETvTRGvaS
https://dl.doubtnut.com/l/_MAONKEsUkHui
https://dl.doubtnut.com/l/_lXCcKMEaw9me


5. If  are three given vectors, show that the points having

vectors  are collinear.

Watch Video Solution

→
a ,

→
b ,

→
c

7
→
a −

→
c ,

→
a + 2

→
b  and − 2

→
a + 3

→
b + 0.5

→
c

6. If , then �nd  

(i) a unit vector in the direction of the vector  and  

(ii) vector and scalar components of the vector  along

coordinate axes.

Watch Video Solution

→
a = î + ĵ − 4k̂  and 

→
b = 4 î − ĵ − 2k̂

(2
→
a −

→
b )

(2
→
a −

→
b )

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

 respectively, show

that ABC is an isosceles triangle.

Watch Video Solution

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

https://dl.doubtnut.com/l/_FBQXKQFMYBqf
https://dl.doubtnut.com/l/_YUleKFc1cw9x
https://dl.doubtnut.com/l/_EqOq5sdABYYv
https://dl.doubtnut.com/l/_Lv8FEv6Cxz0i


8. If the coordinates of the points A, B and C are (2, 6, 3), (1, 2, 7) and (3, 10,

-1) respectively, show by vector method that the points A, B and C are

collinear.

Watch Video Solution

9. The position vectors of three points are 

(a)   

(b)   

In each case show that the three points are collinear.

Watch Video Solution

−2 î + 3ĵ + 5k̂, î + 2ĵ + 3k̂, 7 î − k̂

î − 2ĵ + 3k̂, 2 î + 3ĵ − 4k̂, − 7ĵ + 10k̂

10. If the vectors  are collinear, �nd p

and q.

Watch Video Solution

pî − 5ĵ + 6k̂  and 2 î − 3ĵ − qk̂

https://dl.doubtnut.com/l/_Lv8FEv6Cxz0i
https://dl.doubtnut.com/l/_foL6q23vZPiY
https://dl.doubtnut.com/l/_Ue45T07CK3tR


11. If the points having position vectors

 are collinear, �nd the

values of b and c.

Watch Video Solution

î + bĵ + ck̂, 7 î + 2ĵ + 6k̂  and 5 î + 2ĵ + 5k̂

12. The position vecors of the points A and B are

 respectively, �nd  

(i) the position vector of the middle point of the line-segment , 

(ii) the position vector of the points of trisection of the line-segment .

Watch Video Solution

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

¯̄̄ ¯̄¯AB

¯̄̄ ¯̄¯AB

13. If  in parallelogram

ABCD, �nd a unit vector in direction parallel to the diagonal  of the

parallelogram.

Watch Video Solution

−−→
AB = 2 î − 4ĵ + 5k̂  and 

−−→
BC = î − 2ĵ − 3k̂

−−→
AC

https://dl.doubtnut.com/l/_xe9tGzGmSHgD
https://dl.doubtnut.com/l/_Thj5hL1VS1mh
https://dl.doubtnut.com/l/_4R9PwfXS3S1j


14. The position vectors of the points A and B are

. If the point C divides the line-segment 

externally in the ratio 1:2, then �nd the position vector of the point C.

Show also that A is the midpoint of the line-segment .

Watch Video Solution

2
→
a +

→
b  and 

→
a − 3

→
b ¯̄̄ ¯̄¯AB

¯̄̄ ¯̄¯CB

15. Show that the vector  makes the same angle with the

positive directions of coordinates axes.

Watch Video Solution

î + ĵ + k̂

16. Let D, E, F are the midpoints of the sides  of the

triangle ABC. Prove that .

Watch Video Solution

¯̄̄ ¯̄¯BC, ¯̄̄ ¯̄¯CA  and ¯̄̄ ¯̄¯AB

−−→
AD +

−−→
BE +

−−→
CF =

→
0

https://dl.doubtnut.com/l/_myNHbIM18zJi
https://dl.doubtnut.com/l/_pVeikfPRGUJX
https://dl.doubtnut.com/l/_ZDSk68kFE91I


Exercise Long Answer Type Questions

17. If , show that the points A, B and C are

collinear.

Watch Video Solution

−−→
AO +

−−→
OB =

−−→
BO +

−−→
OC

1. If ,

then �nd the magnitude of the vector  and a unit vector in

the direction of this vector.

Watch Video Solution

→
a = 2 î + ĵ − 3k̂,

→
b = 5 î + 4ĵ + 2k̂  and 

→
c = 3 î − 3ĵ − 2k̂

→
a +

→
b + 2

→
c

2. If  �nd a

unit vector in a direction parallel to vector .

Watch Video Solution

→
a = î + ĵ + k̂,

→
b = 2 î − ĵ + 3k̂  and 

→
c = î − 2ĵ + k̂

(2
→
a −

→
b + 3

→
c )

https://dl.doubtnut.com/l/_9UgcffPHDbS8
https://dl.doubtnut.com/l/_tqMrsvzhHCUP
https://dl.doubtnut.com/l/_ZWh1IvO6ZS0F
https://dl.doubtnut.com/l/_3IRrC1h31S6s


3. By vector method, show that the four points (7, 2, -3), (6, 1, 4), (-3, -4, -1)

and (-2, -3, -8) are the vertices of a parallelogram.

Watch Video Solution

4. Find a unit vector in direction parallel to the sum of the vectors

, �nd also the direction

cosines of this vector.

Watch Video Solution

→
a = 2 î + 4ĵ − 5k̂  and 

→
b = î + 2ĵ + 3k̂

5. If , then

�nd the magnitude and direction of the vector .

Watch Video Solution

→
a = 2 î − 2ĵ + k̂,

→
b = 2 î + 3ĵ + 6k̂  and 

→
c = − î + 2k̂

→
a −

→
b + 2

→
c

6. The vectors  are non-collinear. Find for what value of x, the

vectors  are collinear.

→
a  and 

→
b

→
c = (x − 7)

→
a + 2

→
b and 

→
d = (2x + 1)

→
a −

→
b

https://dl.doubtnut.com/l/_3IRrC1h31S6s
https://dl.doubtnut.com/l/_JQgSOYXXasMd
https://dl.doubtnut.com/l/_MMCCX4B3QQUp
https://dl.doubtnut.com/l/_M0osliRHmLux


Watch Video Solution

7. Given that the points with position vectors

 are collinear, �nd x.

Watch Video Solution

12 î − 5ĵ, 10 î + 3ĵ  and xî + 11ĵ

8. The vectors  are non-collinear. If 

 and 

 satisfy the relation 

, �nd the values of x and y.

Watch Video Solution

→
a  and 

→
b

→
p = (x + 4y)

→
a + (2x + y + 1)

→
b

→
q = ( − 2x + y + 2)

→
a + (2x − 3y − 1)

→
b

3
→
p = 2

→
q

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

of their di�erence is .

Watch Video Solution

√3

https://dl.doubtnut.com/l/_M0osliRHmLux
https://dl.doubtnut.com/l/_W4wYJZkyod30
https://dl.doubtnut.com/l/_4PXSXlItcgH0
https://dl.doubtnut.com/l/_b4yw4PA5UUN4


10. ABCDEF is a regular hexagon. If

 in terms

of .

Watch Video Solution

−−→
CD =

→
a ,

−−→
DE =

→
b ,  find 

−−→
AB,

−−→
BC,

−−→
BF ,

−−→
CA,

−−→
AD  and 

−−→
BD

→
a  and 

→
b

11.  are the diagonals of the parallelogram ABCD. Prove

that, 

Watch Video Solution

¯̄̄ ¯̄¯AC  and ¯̄¯̄¯̄BD

−−→
AC +

−−→
BD = 2

−−→
BC  and 

−−→
AC −

−−→
BD = 2

−−→
AB

12. By vector method show that the �gure formed by joining the mid-

points of a quadrilateral is parallelogram.

Watch Video Solution

https://dl.doubtnut.com/l/_b4yw4PA5UUN4
https://dl.doubtnut.com/l/_Xtb0aLdu1m6J
https://dl.doubtnut.com/l/_mhFOlWR7IPaw
https://dl.doubtnut.com/l/_BxBKwJll8k6m


13. De�nation : Unit vector

Watch Video Solution

14. ABCD is a parallelogram and P is the midpoint of the side . Prove

that  meet in a common point of trisection.

Watch Video Solution

¯̄̄ ¯̄¯BC

¯̄̄ ¯̄¯AC  and ¯̄¯̄¯̄DP

15. ABCD is a parallelogram, P and Q are the mid-points of the sides

 respectively. Show that  trisect  and are

trisected by .

Watch Video Solution

¯̄̄ ¯̄¯AB  and ¯̄¯̄¯̄DC ¯̄¯̄¯̄DP  and ¯̄¯̄̄ ¯BQ ¯̄̄ ¯̄¯AC

¯̄̄ ¯̄¯AC

16. ABCD is a parallelogram and P is the mid-point of . If Q is a point

on , such that , show that Q lies on the diagonal 

¯̄¯̄¯̄DC

¯̄̄ ¯̄¯AP ¯̄¯̄̄ ¯AQ = ¯̄̄ ¯̄¯AP
2

3

https://dl.doubtnut.com/l/_Nx1GWfL0JYrL
https://dl.doubtnut.com/l/_KswIlDdDQXzp
https://dl.doubtnut.com/l/_cfgvkTfwj74U
https://dl.doubtnut.com/l/_HaORp3tZkC21


.

Watch Video Solution

¯̄¯̄¯̄BD  and ¯̄¯̄̄ ¯BQ = ¯̄¯̄¯̄BD
2

3

17. D, E, F are the midpoints of the sides  respectively

of the triangle ABC. If P is any point in the plane of the triangle, show that

.

Watch Video Solution

¯̄̄ ¯̄¯BC, ¯̄̄ ¯̄¯CA  and ¯̄̄ ¯̄¯AB

−−→
PA +

−−→
PB +

−−→
PC =

−−→
PD +

−−→
PE +

−−→
PF

18. C is the midpoint of the line segment  and O is any point outside

AB, show that .

Watch Video Solution

¯̄̄ ¯̄¯AB

−−→
OA +

−−→
OB = 2

−−→
OC

19. G is a point inside the plane of the triangle ABC, if

, then show that G is the centroid of the triangle

ABC.

−−→
GA +

−−→
GB +

−−→
GC =

→
0

https://dl.doubtnut.com/l/_HaORp3tZkC21
https://dl.doubtnut.com/l/_XfXZaBvCs8Gx
https://dl.doubtnut.com/l/_gBskcy1qmjaL
https://dl.doubtnut.com/l/_IxdjLcayyfZH


Sample Questions For Competitive Examination

Watch Video Solution

20. The diagonals of the parallelogram ABCD intersect at E. If

 be the position vectors of its vertices with respect to

an arbitary origin O, then show that .

Watch Video Solution

→
a ,

→
b ,

→
c  and 

→
d

→
a +

→
b +

→
c +

→
d = 4

−−→
OE

21. By vector method prove that the straight line joining the midpoints of

two non-parallel sides of a trapezium is parallel to the parllel sides and

half of their sum.

Watch Video Solution

1. If

(x, y, z) ≠ (0, 0, 0)  and ( î + ĵ + 3k̂)y + ( − 4 î + 5ĵ)z = a(xî + yĵ +

https://dl.doubtnut.com/l/_IxdjLcayyfZH
https://dl.doubtnut.com/l/_4hp9VatnmyNj
https://dl.doubtnut.com/l/_2FmDtTzpEPNA
https://dl.doubtnut.com/l/_V3c91MRqFTl5


, then the value of a is -

A. 1

B. -1

C. 2

D. 0

Answer: B::D

View Text Solution

2. The sides of a parallelogram are . Then

the unit vector parallel to one of the diagonals is -

A. 

B. 

C. 

D. 

2 î + 4ĵ − 5k̂  and î + 2ĵ + 3k̂

(3 î + 6ĵ − 2k̂)
1

7

(3 î − 6j − 2k̂)
1

7

( − î − 2ĵ + 8k̂)
1

√69

( î + 2ĵ + 8k̂)
1

√69

https://dl.doubtnut.com/l/_V3c91MRqFTl5
https://dl.doubtnut.com/l/_vXbGjhglwMPY


Answer: A::C

Watch Video Solution

3. If the resultant of three forces

 acting on a

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

Watch Video Solution

−→
F1 = pî + 3ĵ − k̂,

−→
F2 = 6 î − k̂  and 

−→
F3 = − 5 î + ĵ + 2k̂

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

. Then  is -

A. isosceles

B. equilateral

C. right angled

D. none of these

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

https://dl.doubtnut.com/l/_vXbGjhglwMPY
https://dl.doubtnut.com/l/_Eu1gtEKpxb97
https://dl.doubtnut.com/l/_Ryqo4uQqYZmi


Answer: A::C

Watch Video Solution

5. For any two vectors  which of the following is true?

A. 

B. 

C. 

D. 

Answer: C::D

Watch Video Solution

→
a  and 

→
b

∣
∣
∣
→
a +

→
b

∣
∣
∣

≥ ∣
∣
→
a ∣

∣ +
∣
∣
∣

→
b

∣
∣
∣

∣
∣
∣
→
a +

→
b

∣
∣
∣

= ∣
∣
→
a ∣

∣ +
∣
∣
∣

→
b

∣
∣
∣

∣
∣
∣
→
a +

→
b

∣
∣
∣

≤ ∣
∣
→
a ∣

∣ +
∣
∣
∣

→
b

∣
∣
∣

∣
∣
∣
→
a −

→
b

∣
∣
∣

≥
∣
∣
∣
∣
∣
→
a ∣

∣ −
∣
∣
∣

→
b

∣
∣
∣
∣
∣
∣

6. If  are unit vectors satisfying 

 is

-

→
a ,

→
b  and 

→
c

∣
∣
∣
→
a −

→
b

∣
∣
∣

2

+
∣
∣
∣

→
b −

→
c

∣
∣
∣

2

+ ∣
∣
→
c −

→
a ∣

∣
2

= 9,  then 
∣
∣
∣
2
→
a + 5

→
b + 5

→
c

∣
∣
∣

https://dl.doubtnut.com/l/_Ryqo4uQqYZmi
https://dl.doubtnut.com/l/_lGL6cOmU3JyJ
https://dl.doubtnut.com/l/_dgOc8KLKXiun


Watch Video Solution

7. ABCD is a parallelogram and  are the midpoints of sides BC

and CD respectively. If , then  is equal to -

Watch Video Solution

A1  and B1

−−→
AA1 +

−−→
AB1 =

−−→
AC

λ

2
λ

8. ABCD is a quadrilateral. E is the point of intersection of the lines joining

the midpoints of the corresponding opposite sides. If O is any point and

, then x is equal to -

Watch Video Solution

−−→
OA +

−−→
OB +

−−→
OC +

−−→
OD = x

−−→
OE

9. If vectors  are the sides

of a , then the length of the median through A is  units, then

k is equal to -

Watch Video Solution

−−→
AB = − 3 î + 4k̂  and 

−−→
AC = 5 î − 2ĵ + 4k̂

ΔABC k√2

https://dl.doubtnut.com/l/_dgOc8KLKXiun
https://dl.doubtnut.com/l/_GRgdxwSR2qdA
https://dl.doubtnut.com/l/_4fcGMQjoG0dB
https://dl.doubtnut.com/l/_ajOb9uGe6L8u


10. 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

Watch Video Solution

ABC, ∠A = 300, H D

BC. HD T HD = DT .

AT 2BC 3BC BC
4
2

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

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

1:2 and AM intersects BD in Q. 

Point P divides AL in the ratio -

A. 

B. 

C. 

D. 

Answer: C

1: 2

1: 3

3: 1

2: 1

https://dl.doubtnut.com/l/_ajOb9uGe6L8u
https://dl.doubtnut.com/l/_1XeNyqbBGH4h
https://dl.doubtnut.com/l/_4xGTNCKbjWHt


Watch Video Solution

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

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

ratio 1:2 and AM intersects BD in Q. 

Point Q divides DB in the ratio -

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1: 2

1: 3

3: 1

2: 1

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

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

https://dl.doubtnut.com/l/_4xGTNCKbjWHt
https://dl.doubtnut.com/l/_pOTCBThgbkxH
https://dl.doubtnut.com/l/_fqAtFQiGa58H


ratio 1:2 and AM intersects BD in Q. 

PQ:DB is equal to -

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2

3

1

3

1

2

3

4

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

 is equal to -

A. 

B. 

C. 

−−→
AD +

−−→
EB +

−−→
FC

2
−−→
AB

3
−−→
AB

4
−−→
AB

https://dl.doubtnut.com/l/_fqAtFQiGa58H
https://dl.doubtnut.com/l/_raT7UaHHHixy


D. 

Answer: C

Watch Video Solution

6
−−→
AB

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

Five forces  act at the vertex A of a regular

hexagon ABCDEF. Then their resultant is -

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

−−→
AB,

−−→
AC,

−−→
AD,

−−→
AE,

−−→
AF

6
−−→
AO

6
−−→
OA

4
−−→
AO

4
−−→
OA

https://dl.doubtnut.com/l/_raT7UaHHHixy
https://dl.doubtnut.com/l/_ZPkhkuWUqgnp
https://dl.doubtnut.com/l/_nGdHeCfjglmK


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

 is equal to -

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

−−→
AC +

−−→
DE

2
−−→
OA

−−→
AO

3
−−→
OA

3
−−→
AO

17. Statement - I:  are

parallel vectors if   

Statement - II: If  are

parallel, then .

A. Statement - I is True, Statement - II is True , Statement - II is a correct

explanation for Statement - I

→
a = 3 î + pĵ + 3k̂  and 

→
b = 2 î + 3ĵ + qk̂

p =  and q = 2
9

2
→
a = a1 î + a2 ĵ + a3k̂  and 

→
b = b1 î + b2 ĵ + b3k̂

= =
a1

b1

a2

b2

a3

b3

https://dl.doubtnut.com/l/_nGdHeCfjglmK
https://dl.doubtnut.com/l/_A1p6nuiEyFVh


B. Statement - I is True, Statement - II is True , Statement - II is not a

correct explanation for Statement - I

C. Statement - I is True, Statement - II is False.

D. Statement - I is False, Statement - II is True.

Answer: a

Watch Video Solution

18. Statement - I: If

.  

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

A. Statement - I is t=True, Statement - II is True , Statement - II is a

correct explanation for Statement - I

B. Statement - I is True, Statement - II is True , Statement - II is not a

correct explanation for Statement - I

∣
∣
→
a ∣

∣ = 3,
∣
∣
∣

→
b

∣
∣
∣

= 4  and 
∣
∣
∣
→
a +

→
b

∣
∣
∣

= 5  then 
∣
∣
∣
→
a −

→
b

∣
∣
∣

= 5

https://dl.doubtnut.com/l/_A1p6nuiEyFVh
https://dl.doubtnut.com/l/_frddsExryhIo


C. Statement - I is True, Statement - II is False.

D. Statement - I is False, Statement - II is True.

Answer: a

Watch Video Solution

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

