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VECTOR AND THEIR PROPERTIES

Solved Examples

1. Classify the following measures as scalars

and vectors : 

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_Lqto0zPwfDo5


(i)  seconds , (ii) , (iii)  

(iv)  , (v)  towards south

Watch Video Solution

40 100m2 30gm/cm3

60km/hr 56m/s

2. Represent graphically a displacement of

 west to north.

Watch Video Solution

50km, 60∘

3. Let  and 

. If , �nd the values

→
a = a1 î + 3ĵ + a3k̂

→
b = 2 î + b2 ĵ + k̂

→
a =

→
b

https://dl.doubtnut.com/l/_Lqto0zPwfDo5
https://dl.doubtnut.com/l/_Oe5n3LcaBiuj
https://dl.doubtnut.com/l/_2CxPLsSVt2Js


of  and .

Watch Video Solution

a1, b2 a3

4. Let  and . Is 

 ? Is  ?

Watch Video Solution

→
a = 3 î + 2ĵ

→
b = 2 î + 3ĵ

∣
∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣

→
a =

→
b

5. Find a unit vector in the direction of vector

.

Watch Video Solution

→
b = î + 2ĵ + 3k̂

https://dl.doubtnut.com/l/_2CxPLsSVt2Js
https://dl.doubtnut.com/l/_2prHj5qpBMOt
https://dl.doubtnut.com/l/_ANQaKp1BLT1G


6. Write a vector of magnitude 15 units in the

direction of the vector 

.

Watch Video Solution

( î − 2k̂ + 2k̂)

7. Find a unit vector parallel to the sum of the

vector  and .

Watch Video Solution

( î + ĵ + k̂) (2 î − 3ĵ + 5k̂)

https://dl.doubtnut.com/l/_ANQaKp1BLT1G
https://dl.doubtnut.com/l/_qbnUVIq3KL4j
https://dl.doubtnut.com/l/_xhOOREl760Ew
https://dl.doubtnut.com/l/_kFAvCaIxVUHh


8. If 

and , �nd a vector of

magnitude 6 units which is parallel to the

vector .

Watch Video Solution

→
a = ( î + ĵ + k̂),

→
b = (4 î − 2 î + 3k̂)

→
c = ( î − 2ĵ + k̂)

(2
→
a −

→
b + 3

→
c )

9. Find the unit vector in the direction of ,

where P and Q are the points (1, 2, 3) and (4, 5,

6), respectively.

Watch Video Solution

−−→
PQ

https://dl.doubtnut.com/l/_kFAvCaIxVUHh
https://dl.doubtnut.com/l/_01vHhslxX18i


10. For what value of , the vector s

 and 

collinear ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

a

(2 î − 3ĵ + 4k̂) (aî + 6ĵ − 8k̂)

−4

−5

−6

−7

https://dl.doubtnut.com/l/_xwUZOVLlr3iV


11. Show that the three points

 are

collinear

Watch Video Solution

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

12. Write the direction cosines of the vectors

.

Watch Video Solution

( − 2 î + ĵ − 5k̂)

https://dl.doubtnut.com/l/_O63eshhzTpxO
https://dl.doubtnut.com/l/_B2IKjvhB8edD


13. What is the cosine of the angle which the

vector  makes with y-axis?

Watch Video Solution

√2 î + ĵ + k̂

14. Find the values of x for which

 is a unit vector

Watch Video Solution

x( î + ĵ + k̂)

https://dl.doubtnut.com/l/_aP6e4IthpRnr
https://dl.doubtnut.com/l/_8czjyEQgdEUl


15. If  and  are

the two given points in space then �nd (i) the

direction ratios of  and (ii) the direction

cosines of . Express  in terms of 

and .

Watch Video Solution

A(1, 2, − 3) B( − 1, − 2, 1)

−−→
AB

−−→
AB

−−→
AB î, ĵ

k̂

16. Find the scalar and scalar components of

the vector with initial points 

and terminal point .

A( − 3, − 1, 2)

B( − 5, 4, 3)

https://dl.doubtnut.com/l/_TVzrYrXl77Wf
https://dl.doubtnut.com/l/_O8b1wTglqm5j


Watch Video Solution

17. Write two di�erent vectors having same

magnitude.

Watch Video Solution

18. Write the di�erent vectors having same

magnitude.

Watch Video Solution

https://dl.doubtnut.com/l/_O8b1wTglqm5j
https://dl.doubtnut.com/l/_ifKmcCaYpjkg
https://dl.doubtnut.com/l/_uAUMPgvPKfrb
https://dl.doubtnut.com/l/_4cpNNok1gYYf


19. Prove that the points

are the vertices of a right angled triangle. Also

�nd the remaining angles of the triangle.

Watch Video Solution

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

20. Find the position vector of a point R which

divides the line joining the point

 and  in the

ratio , (i) internally and (ii) externally.

Watch Video Solution

P( î + 2ĵ − k̂) Q( − î + ĵ + k̂)

2: 1

https://dl.doubtnut.com/l/_4cpNNok1gYYf
https://dl.doubtnut.com/l/_kDJHYY5ei1Fn


21.  and  are two points with position

vectors  and  respectively.

Write the position vector of a point R which

divides the line segment PQ in the ratio 2:1

externally.

Watch Video Solution

P Q

3
→
a − 2

→
b

→
a +

→
b

22. Find the position vector of a point R which

divides the line segment joining the points

https://dl.doubtnut.com/l/_kDJHYY5ei1Fn
https://dl.doubtnut.com/l/_tdeo18rwmXMh
https://dl.doubtnut.com/l/_R0EUSBBd7UYw


 and  externally in

the ratio .

Watch Video Solution

A(2, − 3, 4) B(3, 1, − 2)

3: 2

23. Find the position vector of the mid point of

the vector joining the points

Watch Video Solution

P (2, 3, 4)and Q(4, 1, − 2).

https://dl.doubtnut.com/l/_R0EUSBBd7UYw
https://dl.doubtnut.com/l/_OheoSPMJgqBd


Exercise 22

24. Show that the points

 and 

are collinear, and �nd the ratio in which 

divides 

Watch Video Solution

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

B

AC.

1. Write down the magnitude of each of the

following vectors : 

https://dl.doubtnut.com/l/_XaCtcKWmj6dR
https://dl.doubtnut.com/l/_b5m4uc7tSFGX


(i)  , (ii)   

(iii)  , (iv) 

Watch Video Solution

→
a = î + 2ĵ + 5k̂

→
b = 5 î − 4ĵ − 3k̂

→
c = ( î − ĵ + k̂)

1

√3

1

√3

1

√3
→
d = (√2 î + √3ĵ − √5k̂)

2. Find a unit vector in the diection of the

vector. 

(i)  , (ii)   

(iii)  , (iv) 

Watch Video Solution

(3 î + 4ĵ − 5k̂) (3 î − 2ĵ + 6k̂)

( î + k̂) (2 î + ĵ + 2k̂)

https://dl.doubtnut.com/l/_b5m4uc7tSFGX
https://dl.doubtnut.com/l/_PO1bu5xqVJ8c


3. If  then �nd the value

of  so that  may be a unit vector.

Watch Video Solution

→
a = (2 î − 4ĵ + 5k̂)

λ λ
→
a

4. If  and 

 then �nd the unit

vector in the direction of .

Watch Video Solution

→
a = ( − î + ĵ − k̂)

→
b = (2 î − 2ĵ + 2k̂)

(
→
a +

→
b )

https://dl.doubtnut.com/l/_COh3cQoNisyy
https://dl.doubtnut.com/l/_4XG5TS5awiVP


5. If  and 

 then �nd a unit vector in

the direction of .

Watch Video Solution

→
a = (3 î + ĵ − 5k̂)

→
b = ( î + 2ĵ − k̂)

(
→
a −

→
b )

6. If  and 

 then �nd a unit vector

parallel to .

Watch Video Solution

→
a = ( î − 2ĵ − 3k̂)

→
b = (2 î + 4ĵ + 9k̂)

(
→
a +

→
b )

https://dl.doubtnut.com/l/_DD3aXdI3ZycN
https://dl.doubtnut.com/l/_7IlZcHTVuejI
https://dl.doubtnut.com/l/_gy7eFZCl9Xxn


7. Find a vector of magnitude 9 units in the

direction of the vector .

Watch Video Solution

( − 2 î + ĵ + 2k̂)

8. Find a vector of magnitude 8 units in the

direction of the vector .

Watch Video Solution

(5 î − ĵ + 2k̂)

https://dl.doubtnut.com/l/_gy7eFZCl9Xxn
https://dl.doubtnut.com/l/_WeN9KttirNfo


9. Find a vector of magnitude 21 units in the

direction of the vector .

Watch Video Solution

(2 î − 3ĵ + 6k̂)

10. If  and 

, �nd .

Watch Video Solution

→
a = ( î − 2ĵ),

→
b = (2 î − 3ĵ)

→
c = (2 î + 3k̂) (

→
a +

→
b +

→
c )

https://dl.doubtnut.com/l/_G11SVkaJmKmm
https://dl.doubtnut.com/l/_VScb17h0v8Qe


11. If  and  are two

given point, �nd a unit vector in the direction

of .

Watch Video Solution

A( − 2, 1, 2) B(2, − 1, 6)

−−→
AB

12. Find the direction ratios and direction

cosines of the vector .

Watch Video Solution

→
a = (5 î − 3ĵ + 4k̂)

https://dl.doubtnut.com/l/_WEwaUjfq9aJe
https://dl.doubtnut.com/l/_3rHzY71hq4Bs


13. Find the direction ratios and the direction

cosines of the vector joining the points

 and .

Watch Video Solution

A(2, 1, − 2) B(3, 5, − 4)

14. Show that the points  and C having

position vectors

, and 

 respectively, are collinear.

Watch Video Solution

A, B

( î + 2ĵ + 7k̂), (2 î + 6ĵ + 3k̂)

(3 î + 10ĵ − 3k̂)

https://dl.doubtnut.com/l/_aFsKqIeFA4vF
https://dl.doubtnut.com/l/_r7FpKqqIOQSj


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

are  and 

 respectively. Show that the

points A,B and C are collinear.

Watch Video Solution

(2 î + ĵ − k̂), (3 î − 2ĵ + k̂)

( î + 4ĵ − 3k̂)

16. If the position vector of the vertices A,B and

C of a  be 

 and 

ΔABC

( î + 2ĵ + 3k̂), (2 î + 3ĵ + k̂)

https://dl.doubtnut.com/l/_r7FpKqqIOQSj
https://dl.doubtnut.com/l/_39eZtPqWEfGP
https://dl.doubtnut.com/l/_xGqYFy9DdcYC


 respectively, prove that 

 is equilateral.

Watch Video Solution

(3 î + ĵ + 2k̂)

ΔABC

17. Show that the points  and C having

position vectors

and 

 respectively, from the vertices

of a right-angled triangle.

Watch Video Solution

A, B

(3 î − 4ĵ − 4k̂), (2 î − ĵ + k̂)

( î − 3ĵ − 5k̂)

https://dl.doubtnut.com/l/_xGqYFy9DdcYC
https://dl.doubtnut.com/l/_smZsjn61EgBv
https://dl.doubtnut.com/l/_iqUdAXnlbp2c


18. Using vector method, show that the points

 and 

are the vertices of a right -angled triangle.

Watch Video Solution

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

19. Find the position vector of the point which

divides the join of the points 

and  (i) internally and (ii)

externally in the ratio  .

Watch Video Solution

(2
→
a − 3

→
b )

(3
→
a − 2

→
b )

2: 3

https://dl.doubtnut.com/l/_iqUdAXnlbp2c
https://dl.doubtnut.com/l/_518QP8CnypPw


20. Find the position vector of a point  which

divides the line joining two points  and 

whose position vectors are  and (

 respectively, externally in the ratio

1:2.Also, show that  is the mid-point of the

line segment 

Watch Video Solution

R

P Q

(2 
→
a +

→
b )

→
a −  3

→
b )

P

RQ.

21. Find the position vector of a point R which

divides the line joining  and A( − 2, 1, 3)

https://dl.doubtnut.com/l/_518QP8CnypPw
https://dl.doubtnut.com/l/_UP7qO1slMLlU
https://dl.doubtnut.com/l/_z7bpDYsPRPqz


 in the ratio  (i) internally (ii)

externally.

Watch Video Solution

B(3, 5, − 2) 2: 1

22. Find the position vector of the mid-point of

the vector joining the points 

 and 

Watch Video Solution

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

https://dl.doubtnut.com/l/_z7bpDYsPRPqz
https://dl.doubtnut.com/l/_5wHAywQ5YM9R


23. If  and 

is the given point, �nd the coordinates of B.

Watch Video Solution

−−→
AB = (2 î + ĵ − 3k̂) A(1, 2, − 1)

24. Write a unit vector in the direction of  ,

where P and Q are the points  and 

 respectively.

Watch Video Solution

−−→
PQ

(1, 3, 0)

(4, 5, 6)

https://dl.doubtnut.com/l/_27Wd9nzMXxi4
https://dl.doubtnut.com/l/_WeDIIIR70lm3

